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THE NATURAL HISTORY OF LOCAL 
BOARDS. 


I.—TuHE ProGrEsstvE Boarp. 


Ir often happens that a transplanted offshoot 
soon transcends the parent stem, not only in the 
size, but in the beauty. and goodly perfection of its 
fruit. This sage observation applies as much to the 
growth of towns as to the growth of plants and 
trees. And for the selfsame reason, that although 
the doctrine of natural selection and the survival of 
the fittest govern equally parent and offshoot, in 
the case of the latter, the energising hand which 
selected and planted it, bestows upon it a share of 
its own strength and energy, and of the results of 
experience. Thus it reasonably comes to pass that 
the administration of a town which has no history 
—the creature of a single generation, carved out of 
the woods and fields—is often more enlightened, 
vigorous, and comprehensive, than that of a fine old 
Strulbrug of a city which can proudly go back to 
the Plantagenets or Tudors for its musty charter, 
and point to the counterfeit presentments of a host 
of its dead-and-gone dignitaries, not one in a score 
of whom, in his civic capacity, left any sign behind 
him. The cheeseparing economy of a frozen com- 
munity rules the one, while the destinies of the 
other are wielded—sometimes—by the strong hands 
of a Progressive Local Board. 

Let us demonstrate our proposition by the true 
history of Flatthorpe, in the West Riding of the 
county of York, one humble and unpretending, it 
is true, but therefore the more instructive in the 
lesson it conveys of the powers lying within the 
brain of a single sagacious and determined leader. 

Thirty-five years ago, Flatthorpe had no exist- 
ence. The land it covers was indeed there, 
together with a wayside public, a dusty turnpike, 
a handful of little farmsteadings, and an ancient 
malt-kiln or two, but nothing more. It was the 
fag-end of a huge straggling parish, holding three 
littie churches, and at least half a dozen detached 
hamlets within its ample bounds. Very beautiful 
was a great deal of the parish of Miryfell, and 
many small gentry—chiefly opulent manufacturers 
—came to live in it, drawn thither by its romantic 
wooded heights and hollows. Ten or a dozen years 
before, George Stephenson had driven a great rail- 
road through it, and meeting with no obstructive 
local authority to raise the awkward question of 
headway, had irretrievably damaged some of its 
most important roads by over-arches more like 
tunnels than bridges. There was still no local 
government, although the population waxed yearly. 
Miryfell wanted no local government. For once 
the gentry and the people played to the same tune, 
and the former rolled up their retainers and their 
tenantry to outvote any proposal for a new-fangled 
Local Board to encroach upon the time-honoured 
rights of the parishioners. To drink from their own 
springs, to breathe their own sweet emanations, 
and to walk in their own mud and darkness ; these 
were their inalienable rights, and even colliers were 
drummed up in gangs to the poll to swell the tide 
of dissent, and to drown all opposition with their 
fierce cries and swarthy mien. 

But about the year 1851, it so happened that 
the neighbouring borough of Slowborough be- 
came too small for the expanding wants of its 
citizens. Land for mill sites was getting scarce, 





and soft and pure water scarcer still. So they cast 
their eyes across the little brook which divided them 
from Miryfell, and beheld a pleasant land. A broad 
and navigable river bounded both townships on the 
south, and in the angle inclosed between the river 
and the little brook, laya fair and even tract of 
cornfield and pasture, affording admirable sites for 
factories ; land, water, and facilities for road and 
canal communication, being all equally abundant. 
The rates, too, were almost nil, like the public 
works ; so one migrated after another, until in 
course of twelve or fourteen years, the virgin soil 
was overrun with busy factories, and seven or eight 
lofty chimneys had reared themselves in imposing 
order along the river side, all devoted to the staple 
trade of the district. The rural hedge-bordered 
highway was broken into, and a score or two of 
narrow streets extended their squalid length into 
the fields on either side, laid out and built with that 
scantiness of space and sanitation which usually 
accompanies ‘‘ unexampled prosperity.” 

A company built gas works ; and church, chapel, 
tabernacle, school, and jerry-shop arose, until at 
length all the signs of an urban community appeared, 
with a railway station to crown the crude edifice. 
The doctor speedily followed his friends, the builder 
and the land speculator, and found a good harvest 
in the zymotic line amongst his humble clientéle of 
mill-hands and overlookers, for few of the masters 
deigned to live in the new village. Still the reign 
of the ancient régime continued undisturbed. 

At length it became evident that something must 
be done. <A population of nearly 2000 were packed 
into limited compass, though surrounded by a rural 
district. There was no publiclighting, no drainage, 
no supervision of buildings or building estates ; no 
nuisance inspector, surveyor, or turncock darkened 
people’s doors. The water they drank was from 
surface wells in the porous gravel, poisoned by the 
adjacent cesspool, the gutter, and the leaking shallow 
drain into which slops were sometimes cast, although 
more frequently the street was the slop sink. Back- 
to-back cottages prevailed everywhere ; streets eight 
to ten yards wide, flagless, curbless, metal-less, and 
even level-less ; the very embankments of which 
were, in most cases, the slow accretions of ashpit 
refuse mingled with the cellar excavations. It was 
liberty-hole, in which every one was free to poison 
himself and his neighbours as seemed best to him- 
self by any sanitary vice or defect. 

Congestion soon accomplished its work, and 
typhoid, small-pox, and all the black train of 
endemics made their appearance, until the new 
village, still nameless, became a byword as a hot-bed 
of fever. In this state the sole remedy seemed 
local government. Steps were taken by the more 
active spirits to adopt the Act forthat purpose. At 
first autonomy was not dreamt of. Isolated as they 
were from all the surrounding populations, and 
especially from that of the mother township, and 
strangers as they were to a careless foster-mother, 
the afflicted inhabitants did not think of a separa- 
tion, but turned for relief to Miryfell, asking that 
it should apply the Act to the whole township and 
parish. 

This raised the waters with a vengeance ; and 
there ensued a commotion rarely paralleled even 
in imperial politics. ‘‘ What!” said the men of 
Miryfell, ‘‘give up our old peace and quietness, 
and plant the Old Man of the Sea on our shoulders 





in the shape of a despotic Local Board, with its 
water rates, sewer rates, lighting rates, improve- 
ment rates, and all its other engines of extortion 
and oppression? And all for the benefit of that 
miserable place foisted on us by strangers, and 
neither more nor less than a running sore in the 
side of our healthy old parish? No ; away with it, cut 
it adrift, and let it be buried under the mountain of 
its own filth, rather than that one penny of our good 
money be spent in curing the results of its own 
folly.” And a roar went through the parish at the 
bare idea of the nameless brat, which having come 
before its time, now sought a father. 

This was in 1864; in which eventful year the 
erring foster-child was cast out in disgrace, and set 
up on its own account as a new-fledged Loc 1l Board 
district under the appropriate title of Flatthorpe. 
Its modest territory was a pleasant tract of alluvial 
land with an area of nearly 400 acres, bounded by 
the broad river and the little brook, and also by a 
branch line of railway on its upper side ; a nice com- 
pact little kingdom but for one drawback, viz., that 
some twenty acres at one corner, between the main 
road and the railway, which by every right of posi- 
tion, socially, geographically, and sanitarily, was part 
and parcel of the district, had been cut out by hook 
or by crook, from the area petitioned for, and was 
ria to the mother parish. Thereby hangs a 
tale. 

For some years the new Board were in no hurry 
to exercise their powers. The appointment of a 
surveyor and nuisance inspector satisfied them for 
awhile. Then they ordered a survey of the district 
to ascale of 44 ft. to an inch, and a very good survey 
they got for the money. The water question then 
pressed itself, and in 1867 an agreement was ratified 
for the purchase of this commodity from Slow- 
borough at 1s. 6d. per 1000 gallons; after which 
borrowing powers for 25001. were obtained, and a 
system of mains laid down which proved as bad as 
the survey was good, remaining a permanent blot 
on the otherwise efficient sanitary administration of 
the district. But the early engineering of Flatthorpe 
was more economic than scientific, and the Board 
learnt from their errors, a sign of wisdom not always 
apparent in such bodies. In the same year the 
public lighting of the main roads was effected. The 
cheaper luxuries of a post-office, money order office, 
and telegraph office followed in due course, and in 
a few cases, but without much system, the widening 
of roads was carried out, while the political status 
of the ratepayers was improved by incorporation with 
the Parliamentary borough of Slowborough. 

Then the Board abated of their ardour, and folded 
their hands for a space; anxiously enough, for the 
drainage question still remained to be coped with, 
and the more they looked at it, the less they liked 
it. It was their case at the inquirv, and yet they 
knew not how to give force to it. ' a¢ district was 
flat and liable to inundation in the lower levels, 
flood-waters invading many cellars, and making a 
natural fall for an outfall sewer within their own 
district out of the question. Subjacent to them 
was a growing borough, their real progenitor ; and 
this obstacle combined with the broad navigable 
river to bar out hope in that direction. Besides 
this, the great sewage problem stared them in the 
face with no very assuring prospect. 

Still the district went on increasing, until in 
1872, 3000 people were without any visible means of 
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drainage. Typhoid, measles, diphtheria, and scarlet 
fever annually decimated the infant population. 
Atlength Mr. Strongboy, one of the first members of 
the Board, made a move. He was now the chair- 
man, and one night asked his colleagues to receive 
a report from a young engineer, for whose general 
fitness and repute he could vouch, having already 
employed him in important works of a hydraulic 
kind. The Board readily assented, and the future en- 
gineer of Flatthorpe made his first appearance upon 
the scene. The scheme was matured, and finding 
favour in their sight, was adopted without loss of 
time. The difficulty as to fall was got over by pump- 
ing, the simple feasibility of which at reasonable cost 
had never been demonstrated before. Mr. Strong- 
boy—the largest ratepayer in the district—carried 
all before him, though to do them justice, the Board 
were pretty unanimous, Outside, rumours of dissent 
arose, and one or two large ratepayers, not seeing 
so far before them as the chairman, got on to the 
next Board to oppose the scheme, but did nothing. 

In this manner Flatthorpe became committed 
to its present scheme of drainage and sewage dis- 
posal, which for ten years has worked with efli- 
ciency and economy, easily fulfilling the not very 
high standard of effluent demanded. A system of 
brick sewers, the largest 30in. by 20in., with a 
minimum gradient of 1 in 600; a tank sewer, 54 ft. 
in diameter and 240 yards long, to store the night 
inflow of sewage ; a storm overflow, 3ft. in dia- 
meter, also of brick ; a pumping station with dupli- 
cate horizontal engines, 10 in. cylinders, and boilers 
to lift the sewage 24 ft. into a triple row of concrete 
tanks with a gross capacity of 40,000 gallons. Works 
for lime treatment were designed and made, but 
have never been used to this day, it being found 
sufficient to run the sewage through the three tanks 
into the land, one acre of which was prepared as a 
natural filter bed, whence by a simple system of 
subsoil drains, the effluent water was discharged into 
the Stygian brook alongside the works. 

The usual difficulties were encountered, and land 
for sewage treatment had to be acquired by com- 
pulsion, necessitating a Local Government inquiry 
~—the first of many. The authorisation of borrowing 
powers came in due course. Then followed the let- 
ting of the contracts, and 1875 saw them completed 
after many delays. The contractors were new to 
this class of work and created for themselves many 
difficulties and losses. One of these is instructive 
and may be briefly narrated. 

One day at the beginning of winter the en- 
gineer went down to inspect the progress of the 
tank sewer. This was the most ticklish part of 
the whole undertaking ; a section of it being close 
to the brook, which was liable to sudden floods of a 
serious kind ; and not only this, but the excavation 
—8} ft. wide in all—had to be carried down 8 ft. or 
10ft. below the level of the stream bed. A frost 
and snowstorm were impending. What was his 
surprise, then, to find the foreman opening up a 
length of 80 yards without a scrap of timber, the 
sides being left almost vertical, and this in a pure 
sand bed from top to bottom! He at once stopped 
the excavation and directed the timbering to be 
commenced forthwith and the invert gotin. The 
timbering was done, but the bottom was not yet 
reached. Five days later snow fell heavily and all 
masonry was suspended. The next day, Friday, 
the engineer found the foreman in liquor, the fore- 
man begging him not to discharge him on the spot. 
On the following day the excavation was being 
carried several feet below the toe of the sheeting, 
and, contrary to standing orders, no straw or 
shavings were on the works for preventing the 
running of quicksand from behind the joints c* the 
timber. The engineer gave instructions for the 
provision of these, for the driving of the sheeting 
piles down into the solid as the work deepened, 
and for the need of every precaution. 

On Sunday a thaw and a flooc occurred, alarming 
the engineer, who lived at no great distance from the 
works. At mid-day he was on the spot, and found 
the roaring flood within 16in. of the coping level 
of the beck retaining wall, alongside the trench, 
and only divided from it by 3 ft. or 4 ft. of dry 
walling and porous soil. Looking down into the 
deep cut, 14 ft. or 15ft. below the water level, he 
saw fine sand oozing into the trench from behind 
the sheeting, which to his dismay he found had 
never been driven home and was hanging 3 ft. or 
4ft. above the bottom. When he saw this, and the 
numerous little brown cones of sand already formed 
at the base of the timber, he knew what was coming. 

Not a soul was on the ground at this most critical 


juncture but a sleepy watchman. Him he hurried 
off for his employers with imperative orders for a 
gang of men with a few sacks of shavings to be on 
the works without a moment’s delay. Then he went 
home with a misgiving heart ; and returning at the 
eve of dark, expected to find a busy gang of workers 
straining every nerve to prevent the imminent 
destruction of the trench. 

He found the place a solitude, with not a hand 
there to arrest the mischief. The next morning, at 
half-past three, the collapse of the wall smote the 
watchman’s ear with a loud crash, followed by the 
hoarse inrush of the flood. He had found his master 
on his way to church, and could not persuade him 
to turn back from his Sabbath duties to fight the 
waters ; the trench must take its chance. A dreary 
spectacle greeted the engineer’s eyes next morning. 
The whole trench was converted into a huge canal 
20 ft. to 30 ft. wide and 15 ft. deep, with the great 
sticks of timber, headers, stretchers, and sheeting, 
floating peacably on its muddy surface. The running 
sand had done its work, and leaving the back of the 
sheeting, took away its support. Then the whole 
thing collapsed like a house of cards, the rotten 
banks followed suit, shooting into the trench as the 
water undermined them. 

So much for contractors wise in their own conceit 
and knowing nothing. Dearly they paid for their 
whistle, for it took months of troublesome work to 
retrieve the consequences of this single act of neg- 
lect ; moreover, the quality of the work was per- 
manently affected ; a lesson which may be taken to 
heart by the young engineer or contractor who 
studies it. 

(Zo be continued.) 





CABLE TRAMWAYS. 
By J. Bucknati-Smitu. 
(Continued from vol, «li., page 590.) 

Mr. Hanscom, of San Francisco, was first engaged 
upon the designs of the Highgate tramway line, but 
after some months of work he abandoned the under- 
taking. Mr. W. Eppelsheimer then became re- 
sponsible for the designs to be employed, and his 
views differed considerably from those of his pre- 
decessor. The entire works are substantially and 
well carried out, but many of the arrangements 
designed have turned out to be unsatisfactory, and, 
in some instances, almost impractical. The execu- 
tion of these works was left to the charge of the 
present writer. Strictly, the character of the road 
is generally unsuitable to the system, but at that 
time it was looked upon more as an introductory 
line, the site being well recognised to lack many 
requirements, as also an immediate lucrative 
future. It was, however, a difficult matter to 
obtain powers to introduce a new system upon an 
appropriate elevation near the centre of London, 
and therefore it is only just to state that this line 
affords no true criterion of the financial capabilities 
of the system. However, considering its perfor- 
mances under very unfavourable auspices, and from 
a standpoint of only comparative efficiency, the 
line has furnished data of unquestionable im- 
portance and success, as will hereinafter be ex- 
plained. 

Some curious requirements were at first exacted 
by the Board of Trade authorities, e.g., the 
‘*governors” of the engines were to be kept under 
lock and key, to prevent being tampered with, and 
all the cars were to be provided with speed indi- 
cators, so that the drivers thereon might see at what 
speed they were travelling, but the weak point was, 
they had no power to alter their rate of progress if 
desired. A speed indicator in the engine-room is 
useful enough. 

A matter of vast importance was the efficiency 
of ‘‘the brake apparatus” applied to the cars, and 
to this question the Board of Trade devoted much 
careful attention. Major-General Hutchinson, 
R.E , on May 18, 1884, made some very crucial 
trials with these appliances, e.g., a descending car 
was released from the cable and allowed to run 
down the hill by gravitation until the speed indi- 
cator showed it had attained a velocity of 28 miles 
per hour, when orders were given to apply the 
brakes, and the car was then brought to rest within 
12 yards. The result of this experiment was con- 
sidered very satisfactory, the ‘‘slipper or track 
brakes” giving valuable assistance. 

The merits of direct-acting toggle lever track 
brakes was identically described by Mr. Bodmer in 
1845, in the early days of railways. 





The cost of constructing and equipping the 


Highgate Hill line was about 18,000/., i.e., for 
the entire roadwork (proper), machinery, five cars, 
and three ‘‘ dummies,” which, with the cost of land 
and buildings, was raised to a total of about 24,000I. 
A large amount of money was unnecessarily ex- 
pended upon the engine-house, car depdt, and offices, 
&c. Inthe above amount no account is taken of 
Parliamentary expenses, promoters’ charges, parish 
work, &c. 

We now pause to briefly inquire into the prac- 
tical results of the operation of this small cable 
system, which has now been running for just two 
years. With this object in view every reasonable 
allowance should be taken into fair consideration, 
especially in a case where investigation is more 
of a technical than financial nature. 

1. Itis the first line of the kind built in this 
country, and therefore high expenditure, indiffe- 
rent details, administration, &c., may be in some 
measure allowed for. 

2. The conditions and arrangements of the line 
are unsuitable to the ‘‘system,” e.g., numerous 
curves ; single lines, with passing places ; a short 
length of line and consequently small car mileage 
returns ; a very small trattic of a uniform character 
to support the line, &c. 

So far as the winter is concerned, we know that 
it has worked successfully through two such seasons, 
the last one of which was exceptionally severe, 
and no interference with the traffic has occurred. 
In the summer months the cars have earned as 
much as 4s. per mile run, or 20l. each, bringing 
a total revenue of 18501. (during the months of 
June, July, and August), with a working expen 
diture of about 715/., equal to about 39 per cent. 
of the gross receipts. Such periodical returns, we 
believe, are hitherto unprecedented in the tram- 
way annals of Europe. At this period the actual 
working expenses amounted to about 8. 8s. 
per day. Another fact is, that notwithstanding the 
heavy cost of construction and equipment of this 
line, its actual or legitimate expenditure did not 
exceed that of the average capital account of horse 
tramways in London, whilst its working expenses 
are far less. In other ways the line is heavily 
handicapped. 

Assuming the line to be located on more level 
ground, locomotives could scarcely do the work 
under 7d. per car mile, or ideal compressed air 
motors under 8d. per car mile, to say nothing of 
their drawbacks or imperfections, whereas the 
cable system, if judiciously applied, can certainly be 
worked for 5d. per car mile, including depreciation. 
The common mistake lies in assuming that the 
system can be universally applied with similar 
success; in some instances even animal traction 
may be more advantageously employed. 

With reference to the two accidents which oc- 
curred upon the Highgate line on the 31st of July, 
1884, and 8th of January, 1885, the Board of Trade 
issued reports concerning the cause of these mis- 
haps, and from these it would appear that the 
system is entirely exonerated from blame. 

From these documents it will be seen that the 
cause of the first-mentioned accident ‘‘ was 
primarily due to the negligence of both the driver 
and conductor of dummy car No. 6 attached 
to the ordinary car No. 3, in not having the 
‘slipper brakes’ coupled up before starting down 
the hill.” It appears the driver’s attention was 
previously called to the state of the ‘‘ brake 
connections,” and he simply replied, ‘‘ Never 
mind that thing.” The officer of the Board of 
Trade then continues: ‘‘The second cause of the 
collision was the failure of the driver to seize the 
cable before starting from the depét,” &c. With 
regard to the second accident referred to, the re- 
port similarly states : ‘‘The primary cause of this 
accident was the breach of regulation No. 7, which 
states the cars shall not be allowed to descend the 
tramway by gravity, but shall always be attached 
by the grippers to the cable.” ‘‘Secondly, what 
contributed to the accident, was the want of sand 
in the sand-boxes provided on the cars.” 

As it may be both interesting and instructive to 
many of our readers, we annex a reproduction of 
the Board of Trade rules, regulations, and bye- 
laws issued by them in respect of the employment 
of cable traction upon street tramways : 


Regulations. 


I. The carriages to be used on the tramways shall 
comply with the following requirements, that is to oo. & 3 

(a) Each wheel shall be fitted with a brake block w ich 
can 





applied by a screw or treadle, or by other means, 
and each carriage, except the dummy carriages, shall be 
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fitted with a slipper brake capable of being applied by 
the driver or conductor of the engine. ‘ 

(b) A governor (which cannot be tampered with by the 
driver) shall be attached to each stationary engine, and 
shall be so arranged that at any time when the engine 
exceeds the number of revolutions sufficient to move the 
cable at a speed of six miles an hour, it shall cause the 
steam to be shut off. 

(c) Each carriage shall be numbered, and the number 
shall be shown in a conspicuous part thereof. 

(d) Each carriage shall be fitted with a suitable wheel- 
guard to push aside obstructions, and each dummy 
carriage and bogie carriage shall be fitted with a special 
bell to be sounded as a warning when necessary. 

(e) Arrangement shall be made enabling the driver to 
command the fullest possible view of the road before him. 


Connwed tg Brunswick 














V. The ordinary carriages shall be connected with the 
dummy carriages by double couplings. 

VI. The dummy carriages shall be provided with gates 
which shall always be kept closed so as to prevent pas- 
sengers leaving such carriages at the off side. 

VII. The carriages shall not be allowed to descend the 
tramways by gravity alone, but shall always be attached 
by the gripper to the cable, except when stopping or when 
passing the spot near the engine-house where the cables 
cross. 

VIII. The conductor of an ordinary carriage shall not 
leave the rear platform of the carriage during the ascend- 


ing journey. 
Penalty. 


Note.—The company, or any person, using mechanical 
power on the tramways contrary to any of the above 
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standstill immediately before taking any facing poin 
both on the upward and downward journeys. 

V. The company shall place, and keep placed in a 
conspicuous position inside of each carriage in use on the 
tramways, a printed copy of these regulations and bye- 


laws, 
Penalty. 

Note.—Any person offending against or committing a 
breach of any of these bye-laws is liable to a penalty not 
exceeding 40s. 

The provisions of the Tramways Act, 1870, with respect 
to the recovery of pee, is applicable to the penalties 
for the breach of these regulations or bye-laws. 

Signed by order of the Board of Trade this 26th day 


of June, 1884, 
Henry G. Catorart, 
An Assistant Secretary to the Board of Trade. 


Regulations. 
. a Every dummy carriage shall be fitted with a slipper 
rake. 

X. No carriage shall leave the depdt on any downward 
journey unless the cable is properly gripped and the 
slipper brake connections are in proper order. 

I. The conductor of an ordinary carriage shall not 
leave the carriage on the downward journey. 


Penilty. 
Note.—The company or any person using mechanical 
ard on the tramways contrary to any of the above regu- 
ations is for every such offence subject to a penalty not 
10/., and also in the case of a continuing offence 


paper 
ay after 


to a further penalty not exceeding 5/. for every 
the first during which such offence continues. 
Signed by order of the Board of Trade this 16th day of 


October, 1884. 
Henry G. CALoraFT, 
An Assistant Secretary to the Board of Trade. 


During the construction of the Highgate Hill 
cable tramway, a similar project was promoted in 
the city of Melbourne, Australia, the requisite 
Parliamentary powers for which having beer 
obtained in November, 1883. 

Before these powers were actually granted, it was 
arranged that Mr. F. B. Clapp and Mr. G. Duncan, 
the future managing director and engineer respec- 
tively to the enterprise, should visit America and 
Europe in order to collect all useful available infor- 
mation respecting modern systems of tramway trac- 
tion, so that the best or most approved construc- 
tions and methods of locomotion might be adopted. 
These gentlemen accordingly visited the Highgate 
Hill line during construction on their homeward 
journey from the States. Mr. Duncan we have. 
previously noticed in connection with the New Zea- 
land cable lines, where he was identified with those 
systems in concert with Mr. Reid. The Australian 
authorities wisely laid stress upon their desire that 
an engineer of some special technical experiences 
should be retained, as they considered it would pro- 
bably prove an expensive and unsatisfactory matter 
to have ‘‘ to educate an engineer to the cable 
business.” It was realised that such a system would 
have to be very carefully designed from practical ex- 
perience, otherwise ‘‘ breakdowns” or vexatious 
delays and losses would probably arise. Ultimately it 
was decided that the various local authorities should 


| build the tramways themselves, and lease them for 
' working to a company for thirty years. This deci- 
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II. Every carriage used on the tramways shall be so | regulations, is, for every such offence, subject to a 


constructed as to provide for the safety of passengers, and 
for their safe entrance to, exit from, and accommodation 
in such carriages, and for their protection from the ma- 
chinery used for drawing or propelling such carriages. 

III. The Board of Trade and their officers may, from 
time to time, and shall, on the application of the local 
authority of any of the districts through which the said 
tramways pass, inspect the stationary engines, cables, or 
carriages used on the tramways, and the machinery 
therein, and may, whenever they think fit, prohibit the 
use on, or in connection with the tramways of any of 
them which, in their opinion, are not safe for use. 

IV. The speed at which such carriages shall be driven 
or propelled along the tramways shall not exceed the rate 
of six miles an hour. 


penalty not exceeding 10/., and also in the case of a 
continuing offence, to a further penalty not exceeding 
5l. for every day, after the first, during which such 
offence continues, 

Bye-Laws. 

I. The special bell shall be sounded by the driver of the 
carriage, from time to time, when it is necessary as a 
warning. A ; 

II. Whenever it is necessary to avoid penton 


danger the carriages shall be brought to a standstill. 

III. The entrance to and exit from the carriages shall 
be by the hindermost or conductor’s platform, except in 
| the case of the dummy carriages. 

' IV. The carriage, or carriages, shall be brought to a 











sion rendered necessary the formation of some legal 
“trust.” The requisite election of trustees was 
accordingly arranged, comprising members of the 
city and municipal councils, Alderman O’Grady 
acting as chairman. 

Mr. Duncan and his staff having settled the re- 
quisite plans and specifications for the works, esti- 
mated to cost about 800,000/. (independently of roll- 
ing stock, &c., which the working company has to 
provide), the next and most important matter was 
to raise the money for such operations. 

At the close of October, 1884, the Commercial 
Bank of Australia and the Royal Bank of Scotland 
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(representing the City of Melbourne Bank, Limited), 
were instructed to negotiate a loan in London of 
500,000. for this business enterprise, under the fol- 
lowing title and terms: ‘‘ Colony of Victoria. The 
Melbourne Tramways Trust Loan, for 500,000/., in 
4k per cent. debentures, guaranteed by the city of 
Melbourne and the suburban municipalities jointly 
and severally. Issued under Acts of the Victoria 
Legislature.” 

This loan was well received in London, so that 
but little delay was occasioned in raising sufficient 
capital to commence this important tramway under- 
taking. 

Fig. 63 is a plan or map of the city of Melbourne, 
with its surrounding municipalities, and on it are 
marked the various routes of authorised ‘‘ cable 
tramways” which are 34 miles in length. Further, 
there are to be 16 miles of horse lines, thus giving 
an aggregate of 50 miles of tramways to be con- 
structed. The present total estimated cost of con- 
struction has been raised to about 950,0001., exclu- 
sive of equipments of rolling stock, &c. 

In the scheme, as at present projected, the 
approximate value of materials, plant and machi- 
nery, &c., to be imported into the colony is as 
follows : 


t 


Rails and appendages 
Slot beams ... nee 
Tube frames 

Wire rope ... a 
Tie-rods, bolts, &c. 
Engines and machinery 
Portland cement ... 
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Total value 


By Clause 14 in the fourth schedule of the prin- 
cipal Act of Parliament, the whole of the lines 
above referred to must be constructed by October, 
1889 ; this will require vigorous action to be com- 
plied with. 

The Richmond cable tramway has been already 
satisfactorily constructed by the Melbourne Tram- 
way and Omnibus Company, and the Brunswick 
section is to follow. These will cost about an 
average of 21,000/. per mile ; the heavier horse line 
costing about 14,000/. per mile, exclusive of equip- 
ments, land, and buildings. 

Steel rails varying from about 67 lb. to 87 lb. per 
yard will be laid throughout thesystem. The total 








approximate engine power, estimated to be employed 
in working these cable lines, is 2000 indicated horse- 
power, which will be distributed over the system 
from eight independent engine-houses, located as 
shown on the map, Fig. 63, page 3. The engines 
will be of the high-pressure horizontal type 
throughout, fitted with automatic expansion gear, 
the average size of the cylinders being 24 in. in 
diameter by 48 in. stroke. The engines supplied 
for the Richmond section were by Messrs. Grafton 
and Co., and similar to those provided by them for 
the Highgate Hill line, London, with the exception 
of the valve gear. These engines are fitted with 
Hartnell’s governor and valve gear. 

The boilers to be used will be of the Babcock and 
Wilcox type throughout. The engines will be driven 
at about forty-five revolutions per minute, imparting 
a velocity to the cables of about 575 ft. per minute 
through the intervention of the usual gearing. The 
systems of driving and tension appliances are to be 
similar to those employed upon the Market-street 
line (U.S.A.) as previously described in these series 
of articles. 

The cables will be composed of steel wires 
measuring about 3} in. in circumference, and having 
a tensile resistance of 80 tons per square inch of 
sectional area. The longest cable to be used in one 
length, will be about 44 miles or through 2} miles 
of double track. The longest cable line, however, 
will be about 4} miles of double track. These cables 
are at present being manufactured by Messrs. 
Bullivant and Co., Millwall, who supplied the 
Highgate cables. The maximum gradient upon 
the system is about lin 14, but the majority are 
much lighter. 

Dummy cars with one ordinary car attached will 
be used throughout the system ; the former with 
their brakes and gripping appliances will be similar 
to those used upon the Sutter-street line (U.S.A.) 
already described. These cars are to be capable of 
seating twenty-two passengers, but no outside ac- 
commodation is allowed to be provided. 

A tranverse section of the permanent way and 
cable tube, is represented at Fig. 64, page 3. The 
width of the grip-slots A in the street surface, will 
be about { in., the total depth of the tube being 
about 3 ft. 6 in. 

It will be seen that the tube frames are formed of 
bent rails B, imbedded in concrete, and as already 
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described upon the New Zealand lines. These 
frames are placed about every 3 ft. 6 in. apart, and 
the cable supporting pulleys every 33 ft. apart. The 
working company is to pay the interest upon the 
borrowed capital, and it further has to pay to the 
‘Tramway Trust” 14 per cent. per annum during 
the first ten years of the lease, 2 per cent. during 
the second ten years, and 3 percent. during the 
third period of ten years’ lease. The last amounts 
will be set aside to form a ‘‘sinking fund” for re- 
deeming the debentures at maturity, and will thus 
ultimately secure the entire system for the local 
authorities free of cost to them. The working 
company is allowed to charge 3d. fares during the 
first ten years of the lease, after which the result of 
working will be reviewed, and may be revised. 

On certain sections, a fixed number of workmen’s 
cars are to be run at half-fares, but the introduction 
of the general 3d. fare it is considered will place the 
company in a strong financial position. This tram- 
way undertaking should prove remunerative, if the 
cost of construction be not too heavy. 


(To be continued.) 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from vol. xli., page 611.) 

THE BETHLEHEM IRON Company’s WorkKs. 


The construction of these works was commenced 
in 1860, with iron rail mill, puddling mill, and one 
blast furnace. 

The entire plant as it stands to-day has been 
erected from designs made under the superintend- 
ence of Mr. John Fritz, and the machinery, engines, 
roofs, &c. have been built, with few exceptions, 
in the machine shops and foundry of the works. 
The buildings are of hard grey sandstone from ad- 
jacent quarries, and the roofs, covering several 
acres, are of slate from the vicinity. These works, 
from an early period of their existence, have com- 
manded the attention and interest of iron and steel 
men both at home and abroad, and present an un- 
broken record of advance. Here may be found 
the birthplace of many devices and many methods 
now incorporated in the general manufacture of 
iron and steel. It was of these works that the late 
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supplied with ten forges and a double-acting steam 
hammer. 

Iron Mul.—This mill is furnished with three 
double double, seven double, and one single puddling 
furnaces, and nine heating furnaces. These furnaces 
are set with boilers supplying steam to the mill. 
There is a 21-in. puddle train, rail train, and mer- 
chant train. The puddle train and rail train were 
formerly supplied with duplicate engines 40 in. in 
diameter by 32in. stroke. During the age of the 
iron rail, this mill, on a 21-in. rail train, turned out 
per year 21,000 tons of rails on little more than a 
single turn, as tops and bottoms were rolled on the 
night turn. 

With the advent of the steel rail, this train was 
altered to 22 in., and the old engine substituted by 
a 44in. by 44in. Porter-Allen. The merchant train 
is run on both iron and steel. This mill now turns 
out about 1500 tons of iron and from 3000 to 4000 
tons of steel per month. 

Steel Works.—The steel works were commenced 
in 1870 and were completed in 1873. The first heat 
was blown October 4, and the first rail rolled Oc- 
tober 18 of that year. 

Steel Mill,—This mill is a large and massive stone 
structure, having numerous and uniform arched 
openings in its sides, and an iron and slate roof 
with a continuous lantern. The total length of the 
nave is 931 ft., and its width is 111ft. Two addi- 
tions to the main building, one at the eastern, the 
other at the western end, make the total length 
1437 ft. The transepts are also 111 ft. wide, and 
their total length, including the crossing of the 
nave, is 386ft. The clear height is 29ft. This 
building runs longitudinally east and west, and 
parallel with the Lehigh Valley Railroad, and lies 
on the opposite side of the track from the rest of 
the works. In the western or upper portion of the 
mill is located the converting department, consist- 
ing of four 7-ton vessels. These vessels are ar- 
ranged in a straight line across the mill, an iron 
platform supported on cast-iron columns surround- 
ing them. Back of the vessels stand the iron and 
spiegel cupolas ; they are supplied with double 
platforms, one above the other, commonly called 
the charging and tapping floors. These floors com- 
municate with the vessel platform and with each 
other by means of iron stairs. Three vessels are 
worked alternately while one is off for repairs ; the 
iron cupolas are run four on and four off; the 
spiegel cupolas are run two on and twooff. This 
method of working facilitates repairs and prevents 
the necessity of any excessive repairing or pro- 
tracted delays. The vessels are wrought-iron shells, 
8 ft. in diameter, the body is completely lined with 
natural stones of mica-schist, roughly hewn to shape ; 
the nose is lined with firebrick. A vast number of 
experiments were tried before a natural stone could 
be found that would not either flake off under the 
heat of glazing, or become rapidly denuded ; the 
excellence of this stone depends on its mechanical 
structure, which of course is a thing hardly capable 
of description. Excepting some not expensive re- 
pairs to the nose, one of these linings is good for 
30,000 tons of ingots. In the old plant 54,000 tons 
were made on the linings of the two vessels, without 
the removal of any stones excepting in the nose and 
a few at the bottom joint. The vessel bottoms have 
17 firebrick tuyeres, with 12 holes gin. each. Be- 
tween the tuyeres are set on end bricks like the 
blast furnace lining brick, as near together as they 
will stand. The small spaces left between the bricks 
and tuyeres are rammed with ordinary gannister 
bottom stuff, and so small is the total quantity of 
water in the bottom, that it needs oven drying only 
four hours ; the bottoms stand 12 to 14 heats quite 
uniformly. 

The spiegel cupola has a maximum internal dia- 
meter of 30in.; diameter at tuyeres 20 in. ; there 
are four tuyeres 4in. in diameter. This cupola is 
run with coke exclusively and otherwise like the 
large cupolas. The output of the converting de- 
partment averages 4000 tons of ingots per week of 

‘11 shifts; the plant has been worked at a higher 
rate of production. The heats of ingots run from 
7 tons to 7$ tons, according to the weight of rail : 
14 in. ingots are bloomed down to 7 in. square, and 
cut into single rail blooms for the rail mill. The 
stock, ladles, molten metal, ingots, &c., are moved 
by asystem of narrow gauge tracks. This system, 
by means of frequent turntables, hydraulic lifts, 
and three-way switches, offers a complete and con- 
venient conveyance. The casting pits and handling 
floor are under complete command, with a syste- 
matic arrangement of hydraulic cranes. 





The blowing machinery is located in the upper 
transept, next the railroad. There are two Bessemer 
blowing engines of the following dimensions: The 
smaller has two steam cylinders, 36in. by 60in. 
coupled direct with two blowing cylinders 48 in. by 
60in. The blowing cylinders are placed back of the 
steam cylinders and on the same bedplate; the 
steam cylinders are coupled on their forward end 
through crossheads and connecting-rods to a fly- 
wheel shaft, whose cranks stand at right angles. 
The larger engine has two steam cylinders, 54 in. 
by 66 in., and two blowing cylinders 60 in. by 
66 in., arranged like the smaller. The smaller was 
the original engine, but proving inadequate to the 
demands of the increased plant, it has been sub- 
stituted by one more powerful, and is now used as 
a reserve or emergency engine. The large blowing 
engine, running with 50 lb. of steam, is capable of 
maintaining a blast pressure of 251b. of air. The 
cupola blast is obtained from four No. 7} Baker 
blowers, coupled direct to the shaft of a compound 
engine, running 90 revolutions. 

The blast pressure at the blowers is 1} 1b., and 
12 oz. at the tuyeres. Another compound engine 
directly coupled with four blowing cylinders, is 
kept in reserve for the cupolas. 

A Worthington duplex and two Worthington 
compound duplex pumps are also located in this 
transept, and supply a water pressure of 3001b. to 
the square inch for the operation of cranes, hoists, &e. 

In the opposite transept are two Pernot furnaces 
with their accompaniments. Just ouside this tran- 
sept is the ladle-house, supplied with a number of 
short tracks and turntables. The freshly lined 
ladles are placed on cars and run into position on 
these tracks; when in position, a cap is lowered 
upon the ladle, and a stream of gas and air, in re- 
gulated proportions, admitted through the centre 
of the cap, forms a combustion chamber of the 
ladle, causing more rapid drying and producing 
hotter ladles than could be obtained by the old 
method of building fires in the ladles. The number 
of ladles required is considerably reduced by this 
method. 

The vessel bottom repair shop is located in the 
upper end of the mill, and is furnished with 
hydraulic cranes for handling and ovens for drying. 

At this end of the mill a brick foundry has been 
erected on the south side and adjoins the mill. 
This foundry is used for the manufacture of ingot 
moulds, the consumption being six to eight per day. 
The foundry equipment consists of a cupola and two 
power cranes. 

In the main portion of the mill, just below the 
pits and handling floor, are six Siemens reheating 
furnaces. Three furnaces are placed on each side 
with hydraulic cranes for charging and drawing the 
ingots. Centrally, between these furnaces and under 
command of the hydraulic cranes, run two narrow 
gauge tracks, one running to the casting pits the other 
to the blooming train. There are two blooming mills, 
two engines, and three sets of rolls. The smaller 
engine is 38 in. by 60 in., coupled direct to two sets of 
three-high 32 in. rolls. Both sets are supplied with 
tables, operated by power and controlled by two 
levers at one point. The large mill is also three- 
high, the rolls are 48 in. in diameter and 10 ft. 
long, the engine is 65 in. by 8 ft., with 100-ton fly- 
wheel ; this mill is similar to the smaller, but 
handles a larger ingot. From the blooming mill 
the ingot passes to a steam hammer outside, cut into 
rail blooms, brought back, and charged into the rail 
mill heating furnaces. 

These furnaces (four in number) are similar in 
construction to the blooming mill furnaces, varying 
only in size, and are located immediately below the 
blooming mill. 

The rail mill consists of three sets of rolls ; the 
engine is an upright compound, 36 in. high-pressure 
and 56 in. low-pressure cylinders, 50 in. stroke, 
the rolls are 24 in., three high. The rail passes 
from the rolls to the hot saws, and thence to the 
hot beds, straighteners, drill presses, and punches, 
that occupy the lower end of the mill. From this 
point the rails pass to the car for shipment. 

There is now in course of erection, and nearly 
completed, a new mill designed to roll heavy 
sections and long lengths. This train will be driven 
by three high-speed compound engines on one 
shaft, connected with the middle roll and driving 
direct. The aggregate power of these engines will 
be 8000 horses. In connection with this train will 
be the necessary tables, which will be of novel de- 
sign, worked automatically by water or air for hand- 
ling the material. 





These works from small beginnings have grown 
to proportions producing an output second to none 
in the country in quality or quantity. The average 
force is 3000 men and boys. The many difficulties 


of construction arising with a constant demand for 
increased capacity and facilities, have been met 
with unfailing skill and foresight, fully attested by 
the successful and cenvenient working of so large a 
The annual. product of the works is as 


plant. 
follows : 


tons. 
Pig iron 120,000 to 150,000 
Ingots 200,000 
Rails 150,000 
Billets 30,000 


The officers of the company are as follows : 
General manager, Robert H. Sayre; president, 
Alfred Hunt; vice-president, W. W. Thurston ; 
superintendent, John Fritz; treasurer, C. O. 
Brunner ; secretary, Abr. S. Schropp. 

One of the most ingenious pieces of mechanism in 
these magnificent mills is a recently constructed 
apparatus for sawing off the ends of a rail at any 
desired angle ; it having been thought that a scarf 
joint would better distribute the strains in the rail, 
since the wheel does not run off one rail until a part 
of it is on another, which is not the case in the 
ordinary butt joint. The machine in question has 
the saw and its mandrel together with the high- 
pressure horizontal steam engine that drives it, the 
two driving belts, and all the pulleys, four in 
number, attached to a frame having at two points 
cylindrical bearings which can turn or slide as de- 
sired in two supporting pillow blocks of peculiar 
form. If the end of the railis to be cut square, the 
frame is so adjusted that the axis of the saw 
mandrel is horizontal, and the saw revolves in a 
vertical plane, and the whole mechanism is moved 
toward the rail to be cut by sliding longitudinally 
in the pillow blocks; but if the ‘rail is to be cut 
obliquely, the axis of saw mandrel is first adjusted 
to the desired angle by rotating the frame about 
the axis of its cylindrical bearing by means of a 
neat application of water pressure, and the frame 
and the saw are moved forward as before. In these 
movements the steam is conveyed to the engine, 
and the exhaust from it, by means of telescopic 
steam pipes which slide in and out of each other. 
Mr. Fritz is also erecting in the new shops two 
train rolls 120 ft. long, and separated by about 6 ft. 
When the product of the roll has run on these 
supporting and carrying rolls it is seized by curved 
carrying arms attached to a horizontal shaft with 
carrying hooks on its extremities, and lifted 
bodily from one frame to another; the method 
of running the piece to and from the rolls is also 
an evidence of Mr. Fritz’s ingenuity. The con- 
veying rollers have conical friction wheels at their 
extremities similar in shape to a double convex 
lens ; in front and behind there are similar wheels 
rotating on a shaft at right angles to the axis of the 
rolls, and which shaft is continuous and capable of 
being moved forward and backwards by means of 
a hydraulic cylinder ; if it is moved forward the 
conical wheels on the rolls engage the driving wheels 
in front of them, and if backward those behind 
them. In the new building where these apparatus 
are, it is designed to make bridge members of a 
large size. 

From the iron works the party proceeded to the 
zinc works, which are among the oldest and largest 
in the country. The ore used comes from Friedens- 
burg, some thirty miles distant, and strange 
legends are related regarding. Your correspondent 
was fortunate enough to talk with quite an old 
gentleman whose father had a blacksmith’s shop in 
Bethlehem many years ago. The old farmer on 
whose mine this ore appeared brought it to a che- 
mist, who recognised it at once, but being some- 
thing of a wag brought it to the blacksmith and 
mixed a little copper with it ; my narrator, a boy 
then, blew the bellows, and a beautiful lump of 
brass was the result. This being shown to the 
farmer he at once assumed it was gold and almost 
went crazy ; but when he found the true state of 
things he omitted to pay for the assay, and the 
joke cost the chemist ten dollars. In later years, 
finding the mine flooded with water, a large pump 
was put in by the superintendent, and soon he was 
served with an injunction from the farmers to stop 
operations as the water was all running out of their 
wells ; he was, however, equal to the emergency, 
for he replied threatening them with heavy damages 
for not, by their own admission, keeping the water 
in their wells and allowing it to run into his mine, 
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which had the effect of shutting up the farmers like 
ajack-knife. The process of making zine at these 
works is as follows: The ore is put into a crusher 
and then run through a sieve, when the larger 
lumps are put into a furnace and calcined, and then 
into another furnace and superheated, after which 
it is run into pigs of about 40 lb. each, which is the 
ordinary commercial zinc. During the process of 
melting the top is taken off and used in chemical 
processes requiring pure zinc. The finer ore above 
mentioned is taken from the sieves to a mill and 
ground up and then placed in tubes which are put 
in a rack of brick and around them fine coal is 
placed ; this is then fired, and from time to time 
the finer grade of metal is taken out of the ends of 
these tubes and cast in small crucibles, which pro- 
cess produces almost chemically pure zinc; the 
residue is collected when melted by means of a 
ladle and cast into small ingots, while the more 
impure results are carried to a small furnace and 
cast into spiegel to be used in the Bessemer process. 
There is but little waste in the zine process ; even 
the fumes from the large furnace are not lost sight 
of, but are carried by a gentle blast into a 30 in, 
tube which opens at intervals at the bottom, and 
at each opening is a heavy duck sack reaching from 
the roof of, the building where the tube runs to the 
floor, a distance of about 35 ft. The sacks are 
about 4 ft. in diameter, and as the fumes pass over 
the mouths of the sacks, the zinc is deposited in 
them and falls to the bottom and the fumes gra- 
dually exhale from the cloth. The roof of this 
building is arranged with slats on the sides of a 
deck for ventilation. The tubes are four in number 
and the sacks some thirty to forty. The product is 
removed from the bottoms of the sack from time to 
time and is barrelled up, being used largely for the 
manufacture of paint. 

In the afternoon the Engineers visited Lehigh 
University. Could any man desire a more beau- 
tiful or more lasting monument to his memory ? 
It stands on the side hill opposite to Bethlehem, 
seeming to watch over its interests. The buildings 
are beautiful not alone from their commanding 
situation, but also from the fine architectural effect 
they present. The main building is surmounted by 
a high tower containing a clock: the grounds are 
elegantly laid out, and fine arching forest trees 
spread a grateful shade over the traveller who has 
energy enough to climb the steep hill. Judge 
Packer gave, in 1865, 500,000 dols. and 115 acres of 
land for the purpose of founding this university, 
and subsequently added 1,500,000 dols. more and 
500,000 dols. for the library. The tuition is free, 
and with these ample means all necessary apparatus 
and a distinguished corps of professors have been 
collected. The institution is already on the high 
road to success, and it is easy to see that it is but a 
question of time when Lehigh University stands 
among the foremost technical schools of this land. 

New buildings have been added from time to 
time, such as a gymnasium, laboratory, observa- 
tory, &. The Institute asseinbled in the large 
chapel and were welcomed by Dr. R. A. Lamberton, 
President of the University. After a suitable 
reply from President Richards, the business session 
began by a paper from Mr. Charles A. Ashburner 
on the ‘‘The Geology of the Wyoming Valley in 
Connection with the Nanticoke Disaster.” This 
mine, it may be remembered, suddenly fell in on 
some twenty men, whose bodies were never reco- 
vered, although the company spent many thousand 
dollars in the effort, as the gravel slipped in as fast 
as it was shovelled out. Mr. Ashburner showed 
that a subterranean river had existed, and that it 
had been narrowed and turned out of its course, 
which had created a hole in the strata similar to 
that in process at Niagara, and that the gravel had 
afterwards filled this hole, so that when the mine 
reached this part the gravel settled down on the 
working without any warning and continued to 
come in. He thought the men were suffocated 
within half an hour after the cave in. Mr. H. M. 
Howe then read a paper entitled ‘* Notes on the 
Uniformity of Product in the Bessemer Process.” 
In this he instituted comparisons between the soft 
Bessemer, rail Bessemer, open-hearth, and the 
Clapp-Griffith processes, asserting the soft Bessemer 
gave greater uniformity. 

(To be continued.) 





Forma Iron Onr.—Brown hematite has been found in 
Florida, and it is said to lie so that it can be worked pro- 
fitably. It has been found, on analysis, to contain 57? per 
cent, of iron and only slight traces of phosphorus, 








ENGINES OF THE S.S. ‘‘ WESTMORELAND.” 

WE give this week a two-page engraving containing 
a@ perspective view of the triple-expansion engines 
constructed for the s.s, Westmoreland by Messrs. 
David Rollo and Sons of the Fulton Engine Works, 
Liverpool. The Westi.oreland is one of Messrs. D. 
Currie and Co.’s Liver>ool and Hamburg liners, and 
the engines now illustr: ‘ed have replaced the ordinary 
compound engines with ‘hich the vessel was originally 
fitted. We reserve ~ full description of the new 
engines until we ish the further engravings, 
which we shall give u. an early issue. 








DOUBLE ROAD BRIDGE AT OPORTO. 

THE towns of Oporto and Villanova de Gaia, on 
opposite banks of the river, were until recently con- 
nected only by an old suspension bridge built some 
fifty years since by a French engineer, M. Lescotte, 
and additional means of communication which for a 
long time had been most urgently required were at 
last determined upon by the municipality. Accord- 
ingly, in 1880, the scheme for a new bridge was offered 
for public competition, and on tne 12th of November 
of the same year ten plans were submitted for ap- 
proval. We published in this journal (see ENGINEER- 
ING, vol. xxx., page 595) diagrams illustrating the 
different designs, with particulars of them; the com- 
peting engineers were (1) the Société des Batignolles ; 
(2) Messrs. Handyside and Co:; (3) M. Eiffel; (4) 
MM. Cail and and Co. ; (5) the Société de Willebroeck ; 
(two plans) ; (6) the Société de Braine-le-Comte; (7) 
MM. Schneider and Co. ; (8) the Fives Lille Company ; 
(9) Mr. John Dixon ; (10) M. Lecocq. The eo of 
the Willebroeck Company was accepted, and the bridge, 
which is now completed, is of the design illustrated 
on pages 5 and 6, from which it will be seen to 
bear considerable resemblance to the celebrated 
bridge completed some years since over the Douro 
by SIM. Kiffel and Co. The total length of the 
upper roadway bet veen the abutments is 1278 ft. 6 in. 
It comprises three distinct parts ; one on the Villanova 
side, the other on the Oporto side, and the central or 
river span. At the centre the height of the roadway 
above the water is 204 ft. 2in. The width of the 
ps ie roadway is 26 ft. 3in. between the handrails, 
and the main girders are placed 15 ft. 3 in. from centre 
to centre. They are 16 ft. 4.8 in. deep, and are con- 
structed of T-shaped top and bottom members with 
vertical and single intersection lattice, the length of 
the panels being about 13 ft. lin. The extra width 
of the roadway is carried on brackets bolted to the 
outside of the girders, and connected at their ex- 
tremities by light connecting girders. The main 
girders have the following spans: On the Villanova 
side 110 ft. 105 in., 138 ft. 62in., 118 ft. 1 in., and 
75 ft. 5in. On the Oporto side the corresponding 
spans are: 124 ft. 9 in., 152 ft. 2 in., 166 ft. 8 in., 
118 ft. lin., and 75 ft. 5in. The iron piers are of 
an ordinary open braced construction, the two principal 
ones near the great arch rest on masonry piers risin 
to a height of about 60 ft. above the lower ‘eal 
level, and they form the entrance portals to the lower 
roadway. ‘They measure 56 ft. 4in. by 25 ft. 6 in., 
but the centre is pierced by the archway, 26 ft. wide, 
giving accesstotheroadway. The piers are of granite, 
and rest on granite rock foundations. 

The most important part of the whole structure is 
the great arch over the river, which supports both 
roadways throughout its magnificent span of 566 ft. 
The rise to the intrados is 146 ft. 4in., and to the top 
of the arch 172 ft. 7in. The depth of the arch in the 
centre is therefore about one twenty-second of the 
span ; it increases towards the abutments, at the spring- 
ing measuring 55 ft. vertically. The two girders form- 
ing the arch are not parallel, the distance between them 
at the springing being 52 ft. 6 in., and at the crown 
19 ft. 8in. ‘he inclination inwards is therefore 9.58 
per cent. The type of bracing employed in the main 
arched girders is shown in the drawings. The upper 
and lower flanges are double, forming a [J section, the 
upper open part of which is connected by diagonal 
lattice. The space between the upper and lowermem- 
bers is filled in with verticals al intersecting mem- 
bers, all of them of a box form. The webs of the 
upper member of the arch are 27.56in. deep, with a 
flange 23.62 in. wide, and angle irons 3.94 in. by 3.94 in. 
by .47in. The lower member is much larger, the 
webs being 47.26in. deep, the flange 29.53in. wide, 
and the angle irons 4.72in. by 4.72in. by.5lin. The 
webs are also stiffened outside along their whole length 
by a plate and angle irons, supplemented at the haunch 
panels by supplementary stiffeners. Nearly all of 
the bracing is of the box form, 25.5in. by 15.75in., 
the latter dimension facing the front view of the arch. 
A very complete set of transverse, vertical, and in- 
clined bracing co.nects the two girders together. The 
arches spring from steel skewbacks with rounded 
bearings. 

The lower road crosses the river upon girders sus- 

nded from the arch, the span being divided into five 

ays, by the suspension rods, the three central ones 





being 118 ft. each, and the two end ones 108 ft. 3in. 
The framework consists of two girders forming the 
fencing of the roadway, 27 ft. 6? in. apart from centre 
to centre, the height of each being 10ft.6in. The 
top and bottom flanges are connected by a double in- 
tersection trellis of angle iron, with verticals placed 
inside. The suspension members are formed with a 
triple web, each 19.7in. by .39 in., four angle irons 
and a connecting flange 9.84in. by .59in., placed on 
the outer side of the bridge. These suspension 
members are very thoroughly braced together. The 
two girders carrying the roadway are connected by 
transverse beams, at intervals of about 10ft. These 
support longitudinal string beams, on which the floor 
plate placed. 

The iron used in the construction was manufactured 
with special care, and under a rigid system of super- 
vision. It came from various firms, among which the 
principal were La Société Anonyme de Couillet, MM. 
Pierard fréres, at Montigny-sur-Sambre, the iron works 
of Charleroi, and La Société du Phenix de Chatelineau. 
The metal used in the construction of the metallic 
piers and of the upper platform exhibited a tensile 
strength, as the mean of 242 tests with samples 8 in. 
long, of 23.5 tons per square inch, with an exten- 
sion of 13.5 per cent. The metal of the great arch 
showed, as a mean of 300 tests, 24.4 tons with 16 per 
cent. extension. When test-pieces of 4in. were em- 
ployed, 51 tests of this metal gave 23.6 tons and 13.3 
per cent, extension. The iron of the upper centre 
platform and the lower platform gave as a mean of 126 
tests (8 in. long) 25 tons and 15.6 per cent., and as a 
mean of 21 tests (4 in. long) 25.1 tons and 14.3 per 
cent. The contract required a breaking strain of 21.6 
tons, and an extension of 8 per cent. 

The piers were built from the bottom, and at the 
summit were fitted with corbels and covered with plank- 
ing to form a platform from which the heavy super- 
structure could be manipulated. The erection of the 
girders took place simultaneously with that of the 
piers. At the Villanova side of the river no difficulty was 
experienced. The girder was prepared on a piece of 
ground formed by a cutting in the rock, which was 
here almost vertical behind the abutment. The prac- 
tical length of this cutting was not, however, sufficient 
to allow of the first pier being reached at a single 
forward movement. It was, therefore, necessary to 
erect in front of the cutting a wooden scaffold by which 
the span to be crossed was reduced to 24 metres (78 ft.) 
At the Oporto side the operation was stili easier. It was 
possible to erect behind the abutment a length of 
girder sufficient to cross without difficulty the first 
span. The girder was then advanced by stays to the 
next pile, and from that to the next, and from this it 
was pushed forward about 12 metres ready for the 
erection of the arch. 

The central arch was erected as follows: The river was 
crossed by two metallic cables. These cables passed at 
either side over two sheers (see illustrations), movable 
transversely to the bridge, and standing on the girders 
which were already in place. Theends of the cables 
were secured to the girders behind the sheers. Two 
small carriages ran on the cables, and each could 
be temporarily fixed in any position by two ropes 
which ran to the feet of the sheers. At the same spot 
was placed the hoisting gear, which was provided 
with ropes passing over the pulleys of the carriages 
and descending to the river to take up the material 
brought in barges. The heads of the sheers were 
connected two by two to the summit of a gantry 
 sesoigy between them and solidly secured at its 
vase. The connection was of a variable length, so 
that each cable might be moved to and from the 
centre of the bridge, in order that any point might 
be commanded by the hoisting gear, which was 
driven by a gas engine. By aid of the tackle, pieces 
weighing as much as three tons were put in position 
in 30 to 35 minutes. One of the characteristics of the 
bridge was the entrances to the lower roadway of the 
arch. These avoided the necessity of erecting a scaf- 
fold to sustain the first pieces. To commence the 
operation, the skewbacks were erected, and then the 
first panels. These were connected to the masonry, 
leaving sufficient space for the rivetting, and then ad- 
justed after the rivetting was finished, in such a way 
as to regulate the direction of the following pieces. 
The first panel being at the same time the heaviest 
and the largest, the scaffolding, which would have 
been necessary without this metiod of operation, 
would have n very expensive. Afterwards the 
regular erection commenced with portions of the 
intrados, and continued until the leverage exer- 
cised by the portion of the arch on the masonry 
became too great to allow of further increase. A 
cable was then attached to the bridge in such a way 
as to relieve the masonry of strain. The construc- 
tion then proceeded for a short distance, and a second 
cable or group of cables was laid similar to the first. 
Here the conditions became more diificult. The 
cables in question had eventually to support a load 
of 250 tons. Six ropes were employed, each doubled 
on itself. The horizontal pull of the cables was 
taken by the girder, which at its extremity was 
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AUXILIARY PUMPING ENGINE AT BRADFOBD. 
CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
(For Description, see opposite Page.) 
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anchored to the rock. Provision was made for, As soon as the arch was completed, the erection of | delphia, for discharging the water from the dry dock at 
tightening the cables to raise the bridge when re- | the girders was continued, and the work was brought Mare Island, the discharge being through an oval culvert, 
quired, As the arch proceeded, a third group, to the | to a successful issue. Mr. T. Seyrig acted as engineer | Of 11 ft. greatest ee — bares a San on 
number of sixteen, was erected; the maximum to the work. | Bay. 129 pee sant gn t ae Se art, 36 ft. se ih 
tension these had to support was 365 tons at the | = thar ob we vid : f 9.000, 000 gallo + ae co 
time when the two parts of the arch reached their | capacity at mean tide of 9,000, ons, @ pumpii 
: i > se: | machinery consists of two 42-in. centrifugal pumps, wit 
junction. When the eighth panel was reached on’ Encr anp Butt PLaninc Macutne.—We are requested | runner 66 in. in diameter, and discharge pipe 42 in. in 
each side, the levels were taken, and one side was | to state that the construction of the edge and butt planing | diameter, each driven direct by a vertical re oe with a 
found to be 8 centimetres lower than the other. This! machine illustrated in our issue of June 18 forms the cylinder 28 in. in diameter and 24in. stroke. The engines 
was raised, and when the key-piece came to be in- | subject of a patent granted to Mr. Scriven. ‘ran during the test at from 140 to 160 revolutions per 
serted one side was still 5 centimetres too low, and | minute, and the condition of the contract required a mean 
the opening from 10 to 26 millimetres too small. One discharge from both pumps of 80,000 — per minute, 
half was raised, and the last length was inserted in the CenrRiruGaAL Pumps at Mark Istanp.—A board of | The actual results as shown in the official report were a 
. : : : . officers of the United States Navy Department have mean discharge of 112,922 gallons per minute, both pumps 
early morning, when the contraction had widened the " : : . . ‘ “ - 
amanie allen ; deviati officially tested two centrifugal jumps designed andbuiltby running together, the dock being entirely emptied, from 
s g sideways there was no Geviation. the Southwark Foundry an Machine Company, of Phila- a level of 26 ft. above the floor, in fifty-five minutes. 
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KEYWAY CUTTING 
WILKINSON 


CONSTRUCTED BY MESSRS, 


In the keyway cutting and slot-drilling machine 
illustrated above, the drill is mounted on a tra- 
versing carriage which is moved backwards and for- 
wards the required distance by a crank and connecting- 
rod. The drill spindle is driven by a half-crossed 
belt from a long horizontal drum at the back of the 
machine; it is fed downwards by automatic gear. 
The length of the traverse is 8 in., and the depth of 
the cut 4 in. The table of the machine is perfectly clear 
at the ends, and will admit shafts of any length in 
either direction. The makers are Messrs Wilkinson 
and Lister, Bradford-road Iron Works, Keighley. 





THE BRADFORD WATER WORKS. 

THE supply of water to country mansions and 
villages is often a difficult problem to solve when the 
uestion of expense has to be kept prominently in view. 
Well water is generally to be had for the sinking, even 
if it be not already available, but the working expenses 
of a pumping station with its skilled mechanic always 
in attendance are often too great to be borne by the 
inhabitants of a single house or a small hamlet. Thus 
the introduction of a pure water supply is often pre- 
vented until the advent of typhoid fever or some other 
zymotic disease demonstrates the absolute necessity of 
a public service without regard to cost. To meet such 
cases Mr, H. Davey, of the firm of Messrs. Hathorn, 
Davey, and Co., Leeds, has designed a form of his well- 
known motor* which dispenses with the services of a 
regular attendant. Itis not perfectly self-acting, butit 
may be left to itself for several hours at a time, receiving 
only an occasional visit in the intervals of another 
occupation. Thus it may well be put in charge of a gar- 
dener, a farm labourer, or any man who returns to a 
fixed point for his meals. To render this possible, the 
motor is provided with a hopper boiler, which can 
receive a charge of fuel sufficient to last for several 








* See ENGINEERING, vol, xxxix., page 448, 
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hours. The boiler generates steam at atmospheric 
pressure, the driving power being obtained by the con- 
densation of the steam, as we have explained in previous 
notices. The engine drives the pumps through gear- 








ing, and will run without attention until the supply of 
coke in the hopper is exhausted. 

On the opposite page we illustrate a pumping plant 
on this plan, which has been put down by the Corpora- 
| tion of Bradford. 


It consists of two boilers and an 








engine driving a set of three-throw pumps (Figs. 1, 
2, and 3). The boilers are 2 ft. 10 in. in diameter by 
6 ft. high, and have each an internal hopper furnace 
(Fig. 4), which is crossed by a midfeather. The 
hopper is filled with fuel, and will contain a supply 
sufficient for eight or ten hours. This is lighted from 
the bottom, and as the lower layers are consumed the 
upper part sinks down to supply its place. This 
method of feeding has long been in vogue in certain 
descriptions of heating apparatus, and has been found 
to be satisfactory. The level of the water is main- 
tained by a float, which acts onacock. The steam 
pressure is prevented from rising materially above the 
atmosphere by an ingenious device shown to the left 
of Fig. 4. This consists of a damper, which is opened 
and closed by a float standing in a small tank, which 
is connected to the interior of the boiler. As long as 
the steam and atmospheric pressures are equal the 
water level in the boiler and tank are identical. But 
if the steam pressure should rise, the water will be 
driven to a higher level in the tank, and the damper 
will be closed. On the contrary, if the steam pressure 
should fall, the float will descend and open the 
damper still wider. 

The feed tank is supplied by the pipe A from the 
air-pump hot well; B is also a pipe proceeding to the 
feed tank, its origin being in the condensing chamber. 
C is the boiler feed pipe, D the overflow from the feed 
tank, G the pipe for charging the air vessel, and H the 
steam pipe. 

The pumps are 10 in. in diameter with a stroke of 
12in. They are characterised by the peculiarity of 
their valves, there being no foot valves. In each bucket 
(Fig. 6) there is a double-beat valve, or three in all, 
and these suffice both for the inlet and delivery of the 
water. The first pump discharges its water into the 
lower part of the second, the second into the lower part 
of the third, and the third into the rising main. Inall 
positions of the crankshaft one of these valves is closed 
and is delivering water while the other two are open 
and water is passing through them, either from the 
suction pipe or into the rising main, or both. The 
delivery is remarkably uniform, almost perfectly so, 
and is equal to 2.866 times the volume of a single pump 
barrel per revolution. The arrangement has the 
further merit of being well adapted to out-of-the-way 
places, for the operation of withdrawing the valves is 
most simple, and can be undertaken by any one with 
merely an elementary knowledge of mechanics, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 18, 1886. 
- ONE of the indications of an upward tendency in 
the American market so observable this week, is the 
active demand for railway securities. There is a 
large amount of idle capital in the hands of the 
regular stock operators, as well as in the hands of 
outsiders, and there is an anxiety to place much of it, 
but heretofore so much uncertainty has surrounded 
railway investments, that holders of funds have de- 
layed. The Vanderbilts desire to maintain a line of 
railways extending across the United States, and they 
are moving under the surface in that direction. The 
Huntingdon system is also being energetically pushed, 
and that scheme is likely to be consummated. Mr. 
Huntingdon is not so wealthy as the Vanderbilt com- 
bination, yet he controls the Southern Pacific, the 
Chesapeake and Ohio, and the intermediate systems 
of roads comprising what is known as the Sunset 
route, thus connecting the Pacific Coast at San Fran- 
cisco with Newport yee in Virginia. The Gould 
system controls the Union Pacific, the Missouri 
Pacific, and the Wabash, and Mr. Gould is now sup- 
posed to be perfecting arrangements by which he can 
extend his system by way of the Lackawanna and the 
Erie Railroad to New York City. These three growing 
schemes are attracting a good deal of attention in 
financial and railway circles. It is thought that per- 
manent freight rates will not be developed until such 
a scheme as this is perfected. The great extent of the 
railway construction that is about to commence in the 
Western country is not fully understood, even by the 
speculators. It is known that at least 4000 or 5000 
miles of road will be built during the coming five 
months. The contracts for rails and material were 
plated some time ago, and nearly everything is ready 
for delivery. Immense supplies of rails have already 
gone forward, and are on the ground. About forty 
railroads will do the most of the building. The St. 
Paul, the North-Western, the eee and Quincy, 
the Union Pacific, the Northern Pacific, the Manitoba, 
the St. Paul and Pacific, and various other roads are 
pushing forward important work. Besides, the Penn- 
sylvania Company is building considerable mileage ; 
the Baltimore and Ohio is pushing its line from Balti- 
more to Philadelphia, and is establishing extensive 
terminal facilities at a cost of several million dollars 
at the latter city. The Southern railroad builders are 
also crowding work forward. Several railroad com- 
panies have negotiated loans in New York City and 
Boston within a few days. Money lenders seem to 
have gained a good deal of confidence lately. The 
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iron trade is not very active, but there is no 
doubt whatever but that early in July an active de- 
mand will develop itself, not only for rails, but for 
bridge and plate iron, sheet iron, and for ena | 
material. Building operations are likely to be renewe 

on a large scale, because of the satisfactory settlement 
of labour disputes, and the urgent necessity for more 
houses, mills, factories, and shops. Congress has 
practically failed to reduce tariff duties, and tariff 
agitation is laid over for another year. The Pro- 
tectionists are gaining ground in the newer sections, 
—— heretofore, have stood out solidly for revenue 
reform, 





LAUNCHES AND TRIAL TRIPS. 

On the 17th June Messrs. Fleming and Ferguson, 
Paisley, launched the Gilbertson, the first of two powerful 
dredgers ordered by the Ribble Improvement Com- 
missioners, Preston. She measures 170 ft. by 40ft. by 
10ft., and will be capable of lifting 800 tons per hour 
from a depth of 35 ft. Each dredger bucket has a capa- 
city of 20 cwts. 





On the same day Messrs. Finch and Co., Limited, 
launched from their shipbuilding yard, Chepstow, a steel 
barge, built to the order of the Bristol Docks Committee. 
The following are her dimensions: Length between per- 
pendiculars, 75ft.; breadth moulded, 21 ft. 6in. ; depth 
moulded, 6ft. Gin, She is built throughout of Landore- 
Siemens steel. 


The Culzean Shipbuilding and Engineering Company 
(Limited), on Friday, June 18, launched from their ship- 
yard at Culzean, Ayrshire, the Lily, a fine composite 
steam yacht, designed by their late manager (Mr. William 
Fife, Jun.) to the order of the Marquis of Ailsa. She was 
fitted with triple-expansion engines from the engine works 
of the same company, and all the machinery being on 
board and steam up when the vessel was launched, she 
proceeded on a trial. 


On the same day Messrs. William Denny and Brothers, 
Dumbarton, launched the Eolo, a steel paddle steamer 
built to the order of La Plateuse Flotilla Company 
(Limited), of Glasgow. She is a vessel of about 1800 tons, 
and is sister ship to the Venus, which was launched 
from the same shipyard in the preceding month. She 
measures 290 ft. by 35ft. by 13ft. 6in., and will have 
accommodation for 242 first-class and 72 second-class 

sengers. The electric light on the incandescent system 
is being fitted throughout the vessel by the builders, and 
she will have hydraulic gear, in place of steam, for steer- 
ing, working cargo, anchors, &c. Messrs. Denny and 
Co., of the Engine Works, Dumbarton, are supplying the 
machinery for propulsion, which consists of a pair of com- 
pound diagonal oscillating surface-condensing engines 
— for a working steam pressure of 901b. per square 
inch. 


On June 19th there was successfully launched from the 
shipbuilding and engineering works of Messrs. Oswald, 
Mordaunt, and Co., at Southampton, a fine iron screw 
steamer named the Siddons, of about 2000 tons net re- 
— and of the following dimensions: Length, 329 ft. ; 

readth, 38 ft. 9in. ; depth of hold, 27 ft. The vessel has 
been built to the order of Messrs. Lamport and Holt, 
Liverpool. The engines and boilers are by the same firm. 
The engines are compound surface-condensing having cy- 
linders 35 in, and 72 in. in diameter, with a stroke of 48 in. 
Steam is generated by two large multitubular double- 
ended steel boilers, each having four furnaces, at a pres- 
sure of 100]b. per square ink: The vessel has_ been 
built under the superintendence of Mr. John Russell. 


On Tuesday, the 22nd June, Messrs. Russell and Co. 
launched from their Kingston Shipyard, Port-Glasgow, 
the Riversdale, an iron sailing vessel of 1600 tons register, 
built to the order of Messrs, J. C. Jones and Co., of 
Liverpool and Antwerp. Her first voyage will be to 
Sydney, New South Wales, taking passengers and cargo 
as one of the monthly Australian packets despatched by 
Messrs. Aitken, Lilburn, and Co., Glasgow. 

By the same tide, Messrs. Murcoch and Murray, also 
of Port-Glasgow, launched a screw steamer named the 
Somali, a vessel of about 400 tons gross, and measuring 
160 ft. by 26 ft. by 10 ft. 9in. Messrs. John Gilniour and 
Co., Glasgow, are furnishing the vessel with triple- 
expansion engines, She has been built to the order of 
the Somali Company (Limited), of Liverpool, and is 
intended for the Liverpool and African Trade, 


Messrs, William Swan and Co,, Kelvin Dock, Mary 
hill, near Glasgow, on the 25th ultimo, launched a steel 
screw steamer named the Pola, mearuring 48 ft. by 


11 ft. by 6 ft. 2in. Engines of the compound surface- 
condensing type, and having cylinders of 9 in. and 17 in. 
in diameter respectively, with piston stroke of 12 in., are 
being supplied by Mr. William Kemp, Govan. The 
vessel is owned by M, Luis de Stein, Cairo, and is in- 
tended for use as a steam launch and for towing purposes 
on the Suez Canal. 

The s.s. Eldorado, built and engined by Earle’s Ship- 
building and Engineering Company, Limited, for Messrs. 
Thomas Wilson, Sons, and Co., of Hull, was taken on 
her official trial trip on the 29th ult. This vessel has been 
constructed and — in the remarkably short time 
of 44 months, in order to take her place on the Norwegian 
passenger station in lieu of the vessel of the same name 





(now called the Sfaktirea) sold to the Greek Government 
for a fast cruiser, at the beginning of the year. She is 
250 ft. long by 33 ft. beam by 23 ft. 10in, depth. Her 
engines are triple-compound, three-crank, having cylinders 
28 in., 43 in,, and 70 in. in diameter by 39 in. stroke, sup- 
plied with steam of 150 1b. pressure by two large steel 
cylindrical tubular boilers, each fitted with four of 
Fox’s patent corrugated furnaces and Henderson’s self- 
cleaning firebars. ‘The ship was taken on the measured 
mile off Withernsea, and the result of a number of runs 
with and against the tide gave a mean speed of 14.9 knots, 
_ : eel working most satisfactorily the whole of 
the day. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
strong last Thursday, but prices afterwards receded in 
consequence of a rumour to the effect that a number of 
furnaces had again been put on full blast at the Monk- 
land and Calder Iron Works—nine, in all, while one had 
been damped down at the Summerlee Iron Works. This 
brought the number of furnaces in actual operation to 86, 
as compared with 90 at the same time last year. Prices 
opened in the forenoon at 38s. 8d. and improved to 
38s. 84d. cash and 38s. 10d. one month, with sellers 
at the close at 38s. 84d. cash and 38s. 104d. one month, 
and buyers offering 4d. per ton less. In the after- 
noon the quotations fell to 38s, 64d. cash and 38s. 84d. 
one month, closing nominally at those rates, Fri- 
day’s market was steady, with transactions reported 
on forenoon ’Change at 38s. 6d. cash and 38s. 8d. one 
month, sellers remaining at the close at those prices, and 
buyers offering 4d. per ton lower. Business was done in 
the afternoon at 38s, 6d. and 383. 64d. cash, also at 
38s. 74d. to 38s. 84d. one month, and the close was sellers 
at the top quotations, with buyers at 4d. less per ton. 
The warrant market opened quiet on Monday, but a 
report that a difficulty with some of the Lanarkshire miners 
had arisen in connection with a proposed reduction of 
wages, had a hardening effect on prices. There were trans- 
actions in the forenoon market at 38s. 64d. to 38s, 74d., 
cash, also at 38s, 9d. and 38s. 94d. one month, the market 
closing with buyers at the top quotations and sellers ask- 
ing 4d. per ton more. Transactions took place in the 
afternoon at 38s. 8d. to 38s. 9d. cash, also at 38s. 10d. to 
38s. 11d. one month, and the close was sellers at the 
higher rates, with buyers at 4d. perton under. Yester- 
day’s market was flat, and 14d. of Monday’s gain (24d.) 
was lost. Business was done during the forenoon at 
38s. 9d. and 38s. 84d. cash, also at 38s. 11d. to 38s. 10d. 
one month, and at the close there were sellers at 
38s, 84d. cash and 38s. 104d. one month, with buyers 
at 4d. per ton less. In the afternoon transactions 
were reported at 38s. 8d. and 38s. 74d. cash, also at 
38s. 10d. and 38s. 94d. one month, with sellers at the 
close at 38s. 74d. cash and 38s. 94d. one month, 
and buyers at 4d. less perton. A firmer feeling showed 
itself in to-day’s warrant market, and a gain of 2d. per 
ton was recorded, there being sellers at the close in the 
afternoon at 38s. 94d. cash, and 38s. 114d. one month, 
with buyers at 4d. per ton less. There has lately been a 
reopening of negotiations between the Cleveland and 
Scotch ironmasters with the view of coming to an agree- 
ment as to further restriction of the make of pig iron, but 
it is not thought likely that the Scotch ironmasters will 
make any endeavotr to bring about any further restric- 
tion ona general plan. Trade remains exceedingly de- 
pressed, yet in some quarters there is a feeling that, in 
sympathy with other branches of trade and commerce, 
which now show some improving signs, there may, by- 
and-by, be a change for the better in the iron trade. A 
a number of instances the ironmasters have succeeded in 
enforcing a reduction of wages upon their miners to the 
extent of 6d. per day, so that the cost of producing pig 
iron in the immediate future will be somewhat less than 
it has recently been. Several branches of the engineering 
and allied trades are rather busily occupied, but on the 
whole the activity amongst the workers in iron is at an 
exceedingly low ebb, and there are practically no indica- 
tions of any improvement setting in. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 5694 
tons, as compared with 8991 tons in the preceding week, 
and 6549 tons in the corresponding week of last year. 
The United States took 283 tons; Canada, 461 tons; 
Australia, 320 tons; Italy, 210 tons ; Germany, 370 tons ; 
other countries smaller quantities. The imports of pig 
iron into Grangemouth from the North of England up till 
last Saturday were 20,107 tons under those of the corre- 
sponding period of 1885. The stock of pig iron in Messrs. 
Connal] and Co.’s public warrant stores stood at 780,576 
tons yesterday afternoon, as against 778,571 tons yester- 
day week, thus showing an increase of 2005 tons over the 
week, 


Order for Railway Wagons.—Messrsa. P. and W. 
MacLellan, of the Clutha Iron Works, Glasgow, have 
recently received an order to construct for an Indian rail- 
way 500 large covered goods steel wagons. 


Clyde Shipbuilding Trade.—In respect of this important 
branch of local industry there is a further falling —~ to 
report for the month ending to-day. It was thought last 
October that the depression in the Clyde shipbuilding 
trade had reached its lowest ebb, and during the next five 
months it seemed as if the tide of improvement had again 
begun to flow. Since the month of April, however, there 
has been a gradual decrease, not only in the output of new 
vessels, but also in the amount of work in hand. At 
least half-a-dozen shipyards are without a single vessel 
on the stocks, and many others are presenting a very 
empty appearance. During this month twenty-three 
mens 8 have been put into the water, of a total of 17,590 


tons. Inthe same month of 1879 the amount of new 
shipping launched was only 12,410 tons, but in the four 
years intervening the monthly output ranged between 
20,432 tons and 45,426 tons. Over the half-year now 
closing, ninety-nine vessels of an aggregate of 83,846 tons 
have been launched, while over the corresponding period 
of 1879 the output was 94,800 tons, and during the inter- 
vening years it ranged between 111,910 tons (in 1885) and 
195,986 tons (in 1883). The leading feature in connection 
with the turnout of new shipping during this month is the 
fact that five out of the twenty-three vessels launched 
make up fully one-half of the total tonnage ; they were 
sailing ships of an average of nearly 2000 tons. Two 
Government vessels ats io reported in this month’s 
launches, namely, the Cossack, a steel twin-screw torpedo 
cruiser of 1630 tons displacement, built for the British 
Admiralty by Messrs. James and George Thomson, and 
the steel troopship Dalhousie, 1523 tons, built for the In- 
dian Government by Messrs. Caird and Co., Greenock. 


Water Works Contract.—On the recommendation of a 
special sub-committee, the Glasgow Corporation Water 

ommissioners have this week let a contract for the con- 
struction of a new reservoir at Craigmaddie in connection 
with the Loch Katrine Water Works. There were some 
ten offers, ranging up to about 170,000/., the lowest, 
104,552/., being the tender of Messrs. Carlisle and Co., 
Belfast, which has been accepted. The next lowest tender 
was about 134,000/. 

Utilising the Falls of Clyde.—A scheme is said to be on 
foot for utilising the power of the Falls of Clyde, near 
Lanark, in the way of producing electricity for lighting 
and mechanical purposes in that town. 





NOTES FROM THE SOUTH-WEST. 

Tredegar Iron and Coal Company (Limited). —The 
annual meeting of this company was held on Friday at 
the offices, Queen-street, Cheapside, Mr. B. Whitworth 
presiding. rom the report of the directors it appeared 
that in spite of the depressed condition of the coal, iron, 
and steel trades, the net profit realised by the company in 
its last financial year, was larger than in 1884-5. It 
amounted, after provision had been made for debenture 
interest, to 51,125. The directors recommended the pay- 
ment of a dividend of 3} per cent on the A and B shares, 
and further proposed to write off 5000/. from the amount 
expended during the year on capital account, to adda 
further sum of 5000/. to the reserve fund, and to carry 
7000/. to the next account. 


Wages in Wales.--A meeting of the Monmouthshire and 
South Wales Sliding Scale Committee was held at Cardiff 
on Saturday, Sir W. T. Lewisin the chair. The principal 
business before the meeting was the consideration of a 
report from Messrs. J. C. Kirkhouse, of Leeds, and C. E. 
Parsons, of Newport, as to the results of their audits of 
the coalowners’ books, under the sliding scale agreement, 
for the four months ending April 30, 1886. The report 
showed that by the terms of the agreement in question 
there should be no change in the wage rate of the asso- 
=— collieries, which accordingly remains the same as 

itherto. 


Cardif.—Last week’s shipments of steam coal were 
upwards of 20,000 tons below the average ; at the same 
time, hopeful views are entertained in regard to the 
future of the trade. Quotations for the best qualities of 
steam coal have shown no change, but considerable 
quantities of Monmouthshire coal have been selling at ex- 
tremely low rates. Small steam coal and house coal have 
continued in good demand. 


Death of Mr. J. Osborne Riches.—The death is announced 
of Mr. J. Osborne Riches. In his early years he entered 
the offive of Mr. D. Davis, Ocean Collieries, rose until 
the management of that extensive business was placed in 
his hands, then himself became proprietor of collieries, 
still retaining the management of the Ocean Collieries, 
He retired a short time since, having accumulated a large 
fortune in collieries, railway shares, &c. 


Water Supply of Bristol—The Bristol Water Works 
Company has accepted the tender of Mr. Oliver, who is 
at the present time laying down a double line on the 
Bristol and South Wales Union Railway, to construct a 
new reservoir at Barrow-Gurney. The new reservoir will 
be twice as large as each of the two existing reservoirs at 
Barrow-Gurney. 


Nettlefolds (Limited),—As recently announced the direc- 
tors of Nettlefolds (Limited) have obtained land near 
Newport, and the new works which they have com- 
menced upon this land, are now so far advanced that they 
are expected to be brought into operation before the close 
of the present year. When the new works are completed, 
the directors expect tu be not only able to manufacture at 
a cheaper rate than hitherto, but they will also save a large 
amount in land carriage, so that they will be enabled more 
effectively to deal with foreign competition. 

Swansea.—Last week’s coal shipments amounted to 
27,716 tons. Those of patent fuel were 5585 tons. The 
tinplate trade has shown an improved tone. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the attendance 
on a was again thin, and very little business was 
transacted. No. 3 Cleveland pig iron was quoted 293. 44d. 
per ton, but parcels changed hands at 29s. 3d. for prompt 
cash and delivery. The shipments at Middlesbrough are 
disappointing. Up to this morning there had been ex- 
ported this month of June of 60,000 tons of pig iron, as 





compared with 65,000 tons to the corresponding period in 
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May. Stocks continue to increase, as the make is still in 
excess of the demand. Messrs. Connal and Co., the 
warrant store keepers, have in stock at Middlesbrough 
254,876 tons, an increase of 4768 tons on last week. In 
Glasgow they hold 779,660 tons. The hematite pig iron 
trade is quiet at 42s. per ton for mixed numbers f.o.b. 
east coast ports. There is little doing in the manufactured 
iron trade, which is being more and more depressed in 
consequence of the increasing use of steel. Iron ship- 
plates can now be bought at 4/, 7s. 6d. per ton, angles at 
4l. 5s., and steel ship-plates at 67. to 61. 2s. 6d., all less 24 

r cent. at works. Many of the mills and forges which 

ave been standing idle for months are not only inopera- 
tive still, but thereis at present no prospect of their being 
re-started for a long time. 

Engineering and Shipbuilding.—There is comparatively 
little doing in these industries. Many of the engine shops 
are very slack, and the shipyards present a very bare 
appearance. Bridge builders and ironfounders are fairly 
busy. The prospects of engineering and shipbuilding are 
discouraging. It is hoped that after the general election 
trade will be mure brisk. 


The Steel Trade.—All the steel makers in the North of 
England are now well employed, but they still complain 
of low prices. Recently some very fair orders have been 
secured. The production of steel on the North-East 
coast is rapidly increasing. At Middlesbrough Messrs. 
Dorman, Long, and Co., of the Britannia Iron Works, 
who have so successfully introduced the girder trade into 
the Cleveland district, have this week commenced to 
erect two Siemens-Martin furnaces, so that they may be 
able to produce their own steel. 


More Rumours about Restriction.—Rumours are again 
revived that steps are being taken to formulate some 
scheme for the systematic restriction in the make of pig 
iron in Cleveland and Scotland. There is no foundation 
for any statement that official action is being taken 
by the Cleveland Ironmasters’ Association. The rumours 
arise through commercial people talking about the con- 
tents of private letters which have passed between certain 
ironmasters in which the heavy and accumulating stocks 
have been the subject of comment, and the desirability of 
restriction has been alluded to. So conflicting are the 
interests of different firms in the iron trade, and so varied 
are their circumstances, that any united action is most 
improbable. The only way that the production and de- 
mand will be brought nearer will be by firms who cannot 
conveniently put more iron into stock blowing out a blast 
furnace or two. The consequences of putting out furnaces 
are so serious that this method of equalising the supply and 
demand will only be resorted to as a last resource. 


The Coal and Coke Trades.—In the fuel trade there is 
no indication of improvement. Asan instance of the keen 
competition which is often spoken of, it may be stated 
that a German firm have supplied a consumer in Bilbao 
vid Rotterdam with 2000 tons of coke, which is reported 
to be of excellent quality, and at such a price that puts 
the Durham coke makers out of the market. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshire College and its Work.—At the annual 
meeting of the Yorkshire College it was reported that, 
through the liberality of Mr. C. F. Tetley, the chemical 
department has been equipped with all the apparatus 
necessary for gas analysis, and students could now be in- 
structed in the various processes of this important branch 
of analytical greens The handsome and commodious 
new building, specially designed for the dyeing depart- 
ment, had been occupied for the first time during the 
session now rary and the number of students attending 
this department had been larger than in any previous 
session. The balance-sheet and property account, which 
was read by Mr. W. F. Husband, the secretary, showed 
on the debtor side a total of 120,4087. 5s. 1d., while on the 
creditor side the investments of the general funds were 
22,3431. the Cavendish Memorial Fund 7500/., the Physio- 
logical Fund 2451. 17s. 6d., and the Brown Scholarship 
Fund 50007. The building site, buildings, fixtures, appa- 
ratus, books, furniture, sundry debtors, and balance at 
bank formed the difference between this total of 
40,0872. 17s. 6d. and the total on the debtor side of 
120/. 5s. 1d. Inthe department of science, technology, 
and arts the revenue account showed payments to the 
amount of 78681. 1s. 10d. The difference of 1270J. 5s. 10d. 
between this amount and the amount received was made 
up by a draught of 1270/. 5s. 10d. from the general funds 
capital account. 


The Water Supply at Doveholes.—At the pags oe J 
meeting of the guardians for the Chapel-en-le-Frit 
Union on Tuesday, the water — at Doveholes, a por- 
tion of which lies in the Fairfield Local Board District, 
and the rest in the Rural Sanitary district of the Chapel- 
en-le-Frith Union, was strongly commented upon by 
Major Lingard. It was stated that the authority had 
been waiting for the action of the Fairfield Local Board, 
who were legally bound to supply their portion of the 
township. It was stated on behalf of the Fairfield Board 
that they had brought out plans for an extension of 
their water works, by which they could have dealt with 
the deficiency, but their plans had been condemned by 
an inspector from the Local Government Board. 


Machinery Accident at Ilkeston.—An accident to the 
blast engine at Bennerley Furnaces, near Ilkeston, has 
had more serious consequences than at first apprehended. 
The destruction was so complete that a new engine would 
have had to be put down at enormous cost. The com- 

any, instead of doing that, are reducing their staff and 
se blown out their three furnaces. 








Trade.—The manufactured iron trades of this district 
continues in a languid condition, and the works as a rule 
are anything but well employed. The following are the 
ruling quotations at the works: Angles, ordinary, 5/. 15s. 
to 61. 10s. ; best, 67. 15s. to 7/.; bar and horseshoe iron, 
ordinary quality, 4/. 15s. to 5/. 10s. ; best, 57. 5s, to 61. ; 
Tees ordinary, 5/. 15s. to 61. 5s. ; best, 67. 15s. to 7/. 5s, 








MISCELLANEA. 
Tue Hamburg American Company’s steamer Albingia 
was towed into Plymouth Sound last week with her main 
shaft broken. 


It is stated that it has been decided by the Russian 
authorities to commence work upun a canal between the 
White Sea and the Baltic Sea during the present. 


The German Admiralty has given to the Weser Ship- 
building Company at Bremen a contract for the building 
of a despatch boat, the price being 1,5C0,000 m. 


The first through train of the Canadian Pacific Railway 
left Montreal for Vancouver on Monday, its departure 
being witnessed by some thousands of spectators. A 
battery of guns fired a salute. 


A Times telegram states that the designer of the new 
Russian ships in the Black Sea has been called to 
St. Petersburg to receive orders for the construction of 
more vessels for the Black Sea fleet. 


An Odessa journal states that Herr Krupp intends to 
build works in Nicolaieff for the founding of cannon, and 
that his representatives have already arrived in Russia to 
make the necessary preparations. 


The Municipality having voted certain amendments to 
the Paris Metropolitan Railway Bill, has been informed 
by the Minister of Public Works that the modifications, 
if persisted in, would involve the abandonment of the 
measure, 


Messrs. Archibald, Smith, and Stevens have just com 
leted, at Norfolk House, Thames Embankment, an 
aie lift for the service of the entire height of build- 
ing. It is worked in connection with the Hydraulic 
Power Company’s mains. 


The Berlin Town Council has resolved to vote a sum of 
2,000,000 m. towards the costs of the proposed National 
Industrial Exhibition, on condition that 3,000,000 m. be 
voted from the Imperial exchequer, and that a guarantee 
fund of 3,000,000 m. be raised. 


Sir Andrew Clarke has stated that Her Majesty’s 
Government have taken steps for the defence by sub- 
marine mines of the principal harbours on the west coast 
in addition to other means of defence which at present 
exist. Among the ports thus to be protected are Ply- 
mouth, Falmouth, the Bristol Channel ports, and Milford 
Haven. 


The gross receipts of the twenty-two principal rai! ways 
in the United Kingdom, for the week ended June 20, 
amounted, on 15,2894 miles, to 1,315,227/., and for the 
corresponding period of 1885, on 15,120 miles, to 1,216,652/. 
an increase of 169} miles, or 1.1 per cent., and an increase 
of 98,575/., or 8.1 per cent. the receipts including the 
Whit week traffic. 


Instructions have been sent by the Dominion Govern- 
ment toSir Charles Tupper, the High Commissioner for 
Canada in London, to confer with the Australian agents- 
general concerning the establishment of cable communi- 
cation between Australia and the Canadian Dominion, 
and to ascertain the amount of the annual subsidy which 
the colonies would guarantee. 


At a meeting of the London Oil Storage Company 
(Limited), held last week, the directors have already dis- 
tributed an interim dividend of 4s. per share, and they 
now recommend that a further dividend of 6s. per share 
shall be paid, making together 10 per cent. for the fifteen 
months, leaving a balance to be carried forward to profit 
and loss new account of 13281. 


The Reichsanzeiger officially announces the opening of 
the new German subsidised mail services to Eastern Asia 
and Australia. ‘‘ The new lines,” runs the order, “ offer 
a particularly advantageous mode of conveyance for mails 
to the countries concerned, since the duration of the voyage 
is shorter by several days than in the case jof existing 
mail pews Fs lines, owing to the swiftness of the vessels 
stipulated for.” 


On the 24th of June, the midnight express from Brussels 
to Antwerp, had a narrow escape. When travelling at a 
high speed near the station of Vieux- Dieu, a driving wheel 
tyre broke, causing the engine to leave the line. Only 
the tender and guard’s van followed, and the whole train 
was safely brought to a stand in a very short distance by 
the aid of the Westinghouse brake, and without injury to 
a single passenger. 


After an inquiry extending over two days a Select Com- 
mittee of the House of Commons decided to reject so 
mauch of the Salford Corporation Bill as sought powers to 
contribute 250,000/. towards the capital of the Manchester 
Ship Canal Company. The principal opponents of the 
Bill were the railway companies, who, as large ratepayers, 
objected to contribute towards a scheme in direct compe- 
tition to their own property. 


The Adminstration of the Bureau Veritas announce 
that they have opened a branch office at 155, Fenchurch- 
street, London, EC. where in future the business ae 
to their publications, subscriptions, &c., for the Uni 
Kingdom and British colonies will be carried on. The 
office of their inspector and surveyors for the London 








district, at 51, Crutchedfriars, has been closed and trans- 
ferred to the above address. 


At the weekly meeting of the Metropolitan Board of 
Works held last week a report of the Works and General 
Purposes Committee in reference to the disposal of Lon- 
don sewage was adopted on a division. It recommended 
that the design sent in by the Barrow Shipbuilding Com- 

ny, with the modifications they have agreed to make, 

adopted, and that one vessel be ordered from the com- 
pany in accordance with the design. 


Engineering works for the defence of Chatham are to 
be undertaken. Fort Twydale is to have a strong earth 
rampart. and other works are to be carried out. It is 
proposed to give the designs to a civil contractor to carry 
out against time in order to try an experiment with a 
view to testing the great resources the country possesses. 
The conception of this plan is due to Sir Andrew Clarke, 
the Inspector-General of Fortifications. 


The Cologne Gazette urges German manufacturers to 
respond heartily to the invitation which they have re- 
ceived to take part in the Adelaide Exhibition of 1887. 
It says: “South Australia possesses such a strong Ger- 
man commercial element that to stand aloof might be 
fatal to our export trade. The International Exhibitions 
at Sydney and Melbourne, to which Germany contributed, 
comparatively speaking, very well, have had the effect of 
showing that German industry is equal to that of Eng- 
land, and of ver mee the German exports to Australia 
to nearly eight times their former amount.” 


The Italian Parliament has passed an Act somewhat 
similar to the French Shipping Bounty Law. This Act 
provides for the grant of bounties of 5.76 lire per ton for 
iron and steel ships built and registered in Italy, 
1.92 lire per indicated horse-power on machinery, and 
58 cents per 100 lb. weight on boilers, 2.40 lire per ton 
on coal a to Italy in Italian ships from ports lying 
outside the Straits of Gibraltar, provided that the cargo 
is not less than three-fifths of the ship’s burthen, and a 
bounty on navigation of 13 cents per net ton for every 
1000 miles run from Italy to non-European ports lying 
beyond the Suez Canal and the Straits of Gibraltar. 


The steamship Eider has arrived at Woolwich from 
Elswick with the first of the 110-ton guns ordered of Sir 
William Armstong for the British Government. After 
being proved at the butts below the Royal Arsenal, and 
after some experiments have been made to test velocity, it 
will be taken to Shoeburyness for the customary range 
trials. The gun was buried in the ship’s hold under 150 
tons of projectiles, and will not be immediately taken to 
the butts, as it will be necessary first to test the canal 
bridge and ascertain if it is strong enough to bear it. A 

reat carriage or sleigh of iron has been built in the Royal 

arriage Department to hold the weapon while being 
fired, and this, which weighs about 90 tons, will be 
weighted with 110 tons more and passed over the bridge 
before the gun is ventured upon it. The gun carriage, 
which is enormous in comparison with anything of the 
kind yet seen at Woolwich, has been named the Jugger- 
naut. 


On the 14th instant a new engine was started at the 
Woodthorpe Colliery, about three miles from Sheffield, 
the property of the Nunnery Colliery Company, which 
may mark the beginning of a new departure in colliery 
ventilation. A high-speed fan of comparatively small 
diameter was erected sume time since, which, at 300 revo- 
lutions, absorbed about 80 indicated horse-power per 
minute. It was driven by a belt from a slow-running 
horizontal engine of ordinary type, the whole arrange- 
ment occupying, of course, considerable space. This 
engine is now replaced by a Willans high-speed engine, 
made by Messrs. Willans and Robinson, of Thames Ditton, 
and capable of indicating up to at least 100 horse-power, 
if required. The comparatively low boiler pressure at 
present used does not admit of compound working, but 
the engine is so arranged that high-pressure cylinders can 
be added at small expense at a future time should steam 
of greater pressure become available. At present, steam 
is cut off at half-stroke. It is worth noticing that the 
power absorbed is about the same as that taken by the 
great 40-ft. fan—nearly four times the diameter—which 
ventilates the Mersey tunnel, and which is driven direct 
without belts by aslow-running engine. The two cases 
are striking examples of high-speed and low-speed 
practice. f the enormous saving in space by direct 
driving at high seed there can be no doubt, for the 
Willans engine only occupies an area of about 7 ft. b 
5 ft. In comparison with the displaced engine, there is 
said to be a considerable saving in fuel, and the saving in 
trouble is indisputable, for, except the sight-feed lubri- 
cator on the steam pipe, there is no lubricator of any kind 
about the engine, which can practically be left to run 
unattended. The test it is subjected to is such that the 
high-speed question will soon be in a fair way of settle- 
ment, for it has to run continuously day and night, 
stopping only for about three hours on Saturday after- 
noon. No far it is reported as behaving admirably. The 
cylinders are of 18 in. diameter, and, except for being 
simple instead of compound, the engine is almost identi- 
cal with the Willans engine lately tested at Chelmsford, 
where the extraordinary result was attained of a con- 
sumption of water of only 23 lb. per indicated horse- 
power, although the engine was working without vacuum 
and was subject to more than one serious disadvantage. 
Now that there is a high-speed engine which, to the 
advantages of self-lubrication and almost complete absence 
of trouble, adds an economy which is not only fair but 
extraordinary, the high-speed question may be said to enter 
upon a new phase, and it seems probable that colliery 
ventilation will be one of the first departments to be 
affected by it. We hope to publish drawings shortly of 
both the fan and the engine, 
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DOCKYARD EXPENDITURE. 

THE undoubted interest which the public is be- 
ginning to take in the administration of naval 
affairs is one of the few comforting signs in these 
times of national depression, during which the 
country is languishing under the most marked and 
continuous stagnation of trade, and British prestige 
is diminishing both with our friends and our 
enemies. The gigantic blunder at the Admiralty 


by which three-quarters of a million or so of money 
remained unaccounted for, the bursting of sundry 
of our guns, and a few more such mishaps which 
have been brought to light lately, have served to 
open people’s eyes somewhat, and we have at last 
begun to question whether our own immaculate, 
blundering, hide-bound system, is the best possible 
system in this most comfortable of worlds. 

We say itis a cheering sign, this spirit of inquiry 
which is beginning to take root in our national 
character. It has generally required a war, or a 
pestilence, or some great disaster to strip the 
Briton of his husk of apathy or wilful self-decep- 
tion. In some sense the bursting of a heavy piece of 
ordnance under far less than normal maximum test, 
remembering that most other of our guns are of a 
similar construction, is a national misfortune, and 
a far heavier one too than most people have the 
foresight to perceive. But, as the copy-books 
of our youth instructed us, seeming misfortunes 
are often blessings in disguise, and it may be that 
the bursting of a gun in time of peace will prove 
after all a circumstance that, viewed aright, should 
arouse in our bosoms a devout feeling of thank- 
fulness. 

However, we dealt with the question of ‘‘Our 
Guns” last week, and we now propose devoting a 
little space to the consideration of a couple of Blue- 
books recently issued, which deal with dockyard 
expenditure during the year 1884-85. 

The first of these is devoted to the consideration 
of transactions more closely connected with ship- 
building proper. The actual expenditure during 
the year in question, including all charges for 
labour, material, machinery, and miscellaneous 
expenditure, such as gun mountings and torpedo 
work, was 2,242,070/. If to this we add the charge 
for incidental or establishment expenditure, the 
final total amounts to 2,510,713. On comparing 
these figures with those of the year, five years before, 
that with which we are considering, it will be found 
that the expenditure on new ships increased one- 
third ; a fact to which the report refers with a 
satisfaction that will be shared by the nation at 
large. This increasing expenditure is the result of 
a policy that was inaugurated in 1879; a year 
memorable in the record of naval administration. 
Sir Houston Stewart was at that time Controller of 
the Navy, a position which he held for twice the 
usual term allotted to occupiers of this office. It 
was then determined that the necessities of the 
fleet should take precedence of mere questions of 
account, and that the Controller’s programme 
should be fulfilled, even if it exceeded the estimated 
expenditure. 

It appears from the report that the cost of turn- 
ing out a completed ship has greatly increased 
during the last sixteen years; perhaps even to a 
larger extent than may be generally supposed. In 
1869-70 the total average cost per ton of work 
turned out was 55]. 2s.; in 1873-74 it was 
871. 14s. 7d. ; in 1877-78 there was a slight decrease, 
the cost per ton being 80/. 14s. 2d. This, however, 
was the ‘‘ vote of credit year,” when the expendi- 
ture was heavier than in any previous or subsequent 
period up to the time of which we are treating. In 
1880-81 the cost per ton was 84l. 15s. 11d.; in 
1883-84 991. 14s., and in 1884-85, 109]. 14s. 2d. 
This enormous increase of nearly 100 per cent. in 
the cost of warships is of course to be principally 
accounted for by the more elaborate character of 
modern vessels. Torpedoes, electric lights, ma- 
chine guns, and the vast number of mechanical 


4 | appliances and auxiliary engines required are enor- 
. mously costly in terms of their actual weight. 


The 
price of labour has also steadily increased within 
the same period, being at the rate of 301. Os. 3d. in 
the year 1878-79, and 34/. 10s. 11d. during 1884-85 
for armoured ships. For unarmoured vessels the 
cost per ton for labour in the year 1879-80 was 
34l. Os. 3d.,-and in 1884-85 it was 401. 19s. 11d. 

The following Table, which we take from the 
official returns, shows the expenditure for the 
years named, the figures for the last two years 
being those set down in the estimates. 














| 
Year. | Dockyard. Contract. | Machinery. | 
] 
| £ £ £ £ 

1880-81 | 891,388 235,920 299,041 1,426,349 
1881-82 | 1,149,718 292,243 240,539 | 1,682,500 
1882-83 1,173,816 301,159 292,039 1,767,014 
1883-84 1,186,793 235,913 507,384 1,930,090 
1884-85 | 1,333,607 449,421 459,042 2,242,070 
1885-86 | 1,313,000 1,022,000 760,000 3,095,000 
1886-87 | 1,479,927 1,430,200 746,000 | 3,656,127 








The importance of the figures in the ‘‘ Contract’’ 
column can hardly be exaggerated. We see that from 
being little more than one quarter of the dockyard 
total in 1880-81, they have risen to almost an 
equality in the year 1886-87 ; and we may thus con- 
clude that the greater part of the additions to the 
Royal Navy in the present year will be from private 
sources, for it will be remembered that the larger the 
expenditure does not always mean the greater the 
gain to the country. 

The appendices to the returns we are dealing 
with form an important part of the compilations. 
Appendix C shows the details of shipbuilding work 
undertaken in the Royal dockyards during the 
year. When the vessels are nearly complete the 
figures are of value as indicating the total cost of 
the vessels enumerated ; otherwise they are of not 
great public interest. In Appendix D, which shows 
the details of shipbuilding works performed by con- 
tractors, we have more information, the tonnage 
and total price being given. Of course the mere 
tonnage is a very poor indication of the value of 
the completed ship, but those who are acquainted 
with the designs of the vessels under construction 
may glean some useful information from the 
appendix. The details are too voluminous for us 
to give even in an abstract form. It may be men- 
tioned, however, that Messrs. Thornycroft and Co. 
get 11,0001. for a couple of first-class torpedo boats, 
whilst Messrs. Yarrow and Co. only receive 98541. 
for the same craft. In each case there is a sum of 
8001., or 4001. per vessel, set down for extras, these 
being doubtless the additional torpedo gear which 
is put in at the dockyards. Mr. J. S. White gets 
11001. for a wooden torpedo boat, a class of vessel 
described in our columns about eighteen months 
ago. For this vessel the sum of 126/. is put aside 
for ‘‘ extras.” 

The next appendix, E, gives details of machinery 
in course of construction during the year. The 
indicated horse-power and total price are given in 
this return together with the contractors’ names. 
Messrs. Maudslay had in hand four sets of engines 
for armoured vessels estimated to give a total horse- 
power of 34,500, and contracted for at a total price 
of 419,400/. without ‘‘ extras.” These were the 
engines for the Benbow, Camperdown, Howe, and 
Imperieuse. In addition to these there was a con- 
tract with this firm for extras for the Edinburgh 
to the extent of 7390/. For unarmoured vessels the 
same firm had the contract for two sets of engines, 
namely, those for the Amphion, 5000 indicated 
horse-power, to cost 65,500/., and of the Acorn, 
850 indicated horse-power, contracted for at 14,5001. 
We thus see that at the close of the year 1885-86 
Messrs. Maudslay had Admiralty contracts in hand 
to the extent of over half a million. 

Messrs Humphrys and Tennant had under con- 
struction the engines for three armoured vessels, 
the Anson, the Collingwood, and the Rodney ; 
the total indicated horse-power being 24,000, and 
the cost, exclusive of ‘‘ extras,” 295,3901. Amongst 
unarmoured vessels we find this firm had on hand 
engines for the Mersey and Severn, each 6000 indi- 
cated horse-power, and costing 54,000I. each. 

Messrs. Penn and Sons were constructing the 
machinery for the armoured ship Warspite to indi- 
cate 8000 horse-power, and to cost 107,600. The 
latter figure we find the highest in the list for any 
one set of engines. The nearest approach to it is 
the cost of the machinery for the Benbow by 
Maudslay, which amounts to 6001. less, although the 
contracted horse-power was 1500 more. The 
engines for the Anson, by Humphrys, are 16001. 
less, although, like those of the Benbow, 1500 horse- 
power higher. The only other contractors for 
machinery for armoured vessels are Messrs. Rennie, 
who had in hand the engines of the Hero of 6000 
indicated horse-power, for which they were to 
receive 56,0001. 

An analysis of these figures will show very 
clearly that much remains to be explained. The 
wide disparity there is between the cost per unit of 
horse-power for engines of similar types leads to 
the conclusion that there are modifying conditions 
which are not set forth in the returns. In the case 
of one firm, Maudslay’s, we find engines of similar 
powers varying 1100/. in cost, but this can no doubt 
be accounted for by the different periods at which 
the contracts were taken up. Another point that 
complicates the consideration of these figures is 
that of ‘‘extras.” For instance, the engines of the 
Collingwood, by Humphrys, are set down at 
87,3901., and there is no less a sum than 13,515l. 
for extras. These complications prevent the public 
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from forming a proper estimate of the way in which 
the money is spent. There is no good reason why 
there should be secrets in the matter or that the 
returns should be made up in a way to prevent 
them affording full information. 

Amongst unarmoured vessels, We find the follow- 
ing firms contracting for engines at the prices 
named, viz.—Corvettes: Calliope, Rennie, 3000 
indicated horse-power, 37,6001. ; Pylades, Laird, 
1000 indicated horse - power, 16,5001. Steam 
cruisers; Amphion, Maudslay, 5000 indicated 
horse-power, 65,5001/.; Arethusa, Napier, 5000 
indicated horse-power, 58,0001. ; Leander, Napier, 
5000 indicated horse-power, 58,000/.; Mersey, 
Humphrys, 6000 indicated horse-power, 54,0001. ; 
Phaéton, Napier, 5000 indicated horse - power, 
58,0001. ; Severn, Humphrys, 6000 horse-power, 
54,000 ; Thames, Penn, 5700 indicated horse-power, 
53,0001. These figures in themselves are sufticiently 
confusing, and if we take into consideration the 
‘*extras” they are additionally so. Thus the 5000 
indicated horse-power engines of the Leander are 
to have 26101. extra spent on them, whilst those of 
the Arethusa of the same power, and contracted for 
by the same firm at the same time for the same 
price, are only to receive 4351. in ‘‘extras.” There 
is no doubt an excellent reason for this disparity, 
but what we maintain is that the public has a right 
to be informed what it is. No doubt, also, a suffi- 
cient explanation could be given why the 5000 
horse - power engines of the Phaéton and the 
Leander should cost 8000l. more than the 6000 
horse-power engines of the Severn and the Mersey. 
The discrepancy appears much too large to be ac- 
counted for by the different periods at which the 
contracts were made. 

Continuing our list we find the following compo- 
site gun vessels engined by the firms named, viz. : 
Acorn, Maudslay, 850 indicated horse - power, 
14,5001. ; Icarus, Barrow Shipbuilding Company, 
1200 indicated horse-power, 12,725l.; Mariner, 
Hawthorn, 850 indicated horse-power, 11,7501. ; 
Reindeer, Hawthorn, 850 indicated horse-power, 
11,7501. ; Swallow, Rennie, 1500 indicated horse- 
power, 15,000. The two despatch vessels Alacrity 
and Surprise have their engines, each of 3000 indi- 
cated horse-power, set down at 29,6801. apiece. The 
engines of the torpedo cruiser Scout were contracted 
for by Thomson at 23,600/., and those of the Fear- 
less, by the Barrow Company, at 23,250l., each 
being 3200 indicated horse-power. We find the 
engines for Mr. White’s torpedo boat, wood, already 
referred to, are set down at 1450l. ; the indicated 
horse-power being 150. The engines for the two 
first-class torpedo boats by Thornycroft cost 8500I., 
whilst the two Yarrow boats will have engines cost- 
ing 80001. The engines for two second-class 
Thornycroft boats are set down at 3100/. In the 
ergines of the composite gun vessels, and those 
mentioned since we referred to them, there is no 
mention made of extras, excepting in the case of 
the wooden torpedo boat, for which there is an item 
of 167]. The total horse-power of engines in hand 
is given in the return as: Unarmoured 63,950, 
and armoured 72,500; the total contract prices 
being 681,1091. and 912,940I. respectively. 

We propose dealing with the second of these two 
Blue-books in a future issue. 








THE PATENT OFFICE LIBRARY. 

A CHANGE was yesterday instituted in the hours 
during which the Patent Office Library is open to 
the public. Instead of closing punctually at four 
o'clock, as has hitherto been the case, it is now 
accessible until ten o’clock in the evening of every 
week day of the year, Good Friday and Christmas 
day excepted. This is an alteration which should 
have been made long ago, but which was rendered 
absolutely necessary by the passing of the new 
Patent Act. That measure was designed to cheapen 
the cost of patents, and thus to facilitate their acqui- 
sition by persons of limited means. But a patent 
for an invention which is not novel is a source of 
loss and disappointment, and consequently, when 
it is rendered more easy of attainment, it is ne- 
cessary that, at the same time, every assistance 
should be afforded to the inventor to discover 


whether his ideas have been anticipated or not. 
It is part of the business of a patent agent to 
undertake the searching of previous specifications 
to find if a supposed invention is really novel, 
but this, of course, is a somewhat expensive busi- 
ness, and patentees often prefer to take their chance 
But if they 


rather than incur the cost of search, 





could do the work for themselves in their leisure 

hours, they would not only assure themselves of 
their legal position, as far as it is possible to do by 
such means, but would become acquainted with all | 
which has been written on the subject, in which 
they are interested. By the opening of this library 
during the evenings this will be rendered possible, 
and practically for the first time in London. Of | 
course the library at South Kensington has been 

open three evenings a week for many years past, 

but it presented so many disadvantages that it was 

little used. 


The lengthening of the hours during which the | 
library is open has been accompanied by an exten- | 
sion of the premises, which will be greatly appre- | 
On reference to the | 


ciated by regular readers. 
plan of the new premises, which we publish 
below, it will be seen that several rooms have 


been added at the end of the former premises, | 


and that the arrangement of the books has been, 
or is to be, entirely altered. The English and 
foreign specifications which were formerly placed 
in recesses or alcoves round the reading-room, are 
now being transferred to three rooms at the extreme 
end. Small tables are conveniently arranged in 
various parts of these rooms, so that persons con- 
sulting the specifications will have a fair amount of 
space, and may possibly spread out their notes and 
sketches without being overlooked. Verymuch more 


' occupied were built for it upstairs. 


annually, for the purchase of new books. Out of 
this fund, and from some valuable bequests, the 
library grew until it became too large for its 
original quarters, and in 1866 the rooms it has since 
The first 
catalogue was printed in 1858, and in 1880 a new 
edition, classified under both author’s name and 
subjects was brought out. Throughout its entire 
history the library has been distinguished by being 
free. All that is asked of the visitor is that he 
should sign his name and address in a book, 


| and then, so long as he conducts himself with 


ordinary propriety, he can take down the 
volumes for himself without appealing to the 
attendants or filling up any forms. He is, in 
fact, just in the position of a man in his own 
library, and can, in a limited time, get through 
an amount of work quite impossible where more 
stringent regulations prevail. This freedom has, 
no doubt, added to the popularity the institution 
has enjoyed, and which is demonstrated by the 
steady increase of the number of readers which 
has taken place. In 1855 (nine months) there 
were 2500 readers; in 1865, 12,562; in 1875, 
23,782; and in 1885, 44,176. It may be 
confidently assumed that there will be great addi- 
tions under the new rules, that is, if the Board of 
Trade will make proper provision for the new class 
of visitors whom they invite by the extension of 
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table space might have been found if it had not 
been for an immense glass hoarding which has been 
erected around the exit of the spiral staircase near 
the centre of this room. This structure occupies 
a large amount of valuable room, and entirely pre- 
vents a general supervision being maintained over 
the readers, unless an increased staff of attendants 
be appointed. All persons acquainted with public 
libraries will understand how undesirable it is to 
lessen the control exercised by the librarian. In 


addition to specifications this part of the building | 


will contain registers of patents, volumes of abridg- 
ments, and the official and trade marks journals. 
Thus the whole available patent literature will be 
gathered together, and the specifications filed in all 
countries, as far as they are available, can be con- 
sulted and compared. 

Between the original reading-room and the new 
specification room there are four small apartments, 
one of which is devoted to legal works bearing on 
patent questions. It is fitted up with chairs and 
tables, and offers the quiet necessary for the con- 
sideration of the niceties of the law. The other three 
apartments are devoted to periodical literature, one 
containing the numbers of the current volumes, and 
the others the bound copies. The alcoves which 
previously contained the specifications, are now to 
be allotted to scientific works, and the public will 
have the opportunity of seeing the extent of the 
collection, which forms the best library of its kind 
in the country. The books will be ranged in sub- 
jects, and thus, without reference to the catalogue, 
a reader will find all the works exclusively devoted 
to the subject he has in hand, all together. Bio- 
graphies and works of reference are arranged in a 
room near the entrance. 


the hours. Hitherto the readers have been, toa 
great extent, patent agents and their assistants, en- 
gineers, and barristers, and were able to make the 
best use of the very poor indexes and abstracts 
| provided for them; when these failed them, they 
| could rely on the able and courteous assistance of 
Mr. Allison, the librarian, who is intimately ac- 
| quainted with the resources of the establishment 
under his control. But in the evening a class of 
visitors may be expected who will find the difti- 
culties of a patent. index, arranged on a plar 
which changes every few years, almost insuper- 
able, and who will therefore require very con- 
siderable information from the assistants. It will 
hardly be believed that these readers are to be left 
in the charge of a single junior librarian, aided by a 
| number of messengers. Let any one accustomed to 
| searching any patent specifications try and realise 
| how long it would require to make a working man 

understand the intricacies of the various indexes, 

including those of the old law, of the Act of 1852, 
| not forgetting those of the years 1870-5, which are 
| the despair of even the professional searcher, and 
of the Act of 1884. An hour would not be too 
long for such an explanation, and yet a single man 
is expected to attend to the entire number of readers, 
for it is evident that the messengers will be perfectly 
useless for the work. They may be admirable at 
dusting volumes, but it is absurd to expect them to 
serve as guides to the contents. The fact is that 
the value of the library to the evening visitors may 
| be measured by the attainment of the staff. If they 
| are capable and are thoroughly conversant with its 
| contents, as they should be, the library will become 
la great advantage to the industrial classes of Lon- 


| don, but if the proposed arrangement be carried out 











This library was commenced by a grant, under’| it will fail of a great deal, which might be expected 


the Act of 1852, for the purchase of the collection 
of books left by the late Mr. Bennet Woodcroft, and 
was opened in 1855 in a room on the ground floor 
of the present building. In the same year a sum 
of money was voted, and has been continued 





of it. 

| Inventors in this country have always been 
| treated in the most grudging spirit, and have fur- 
nished another example of the case of the bird 
| which laid the golden eggs. The Treasury has 
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always regarded them as a source of direct revenue, 
apparently forgetting that they form the founda- 
tion of our national prosperity, and the Board of 
Trade, of whom better things might have been 
expected, appear to be imbued with the old tra- 
ditions. The paltry annual grant for the purchase 
of books has never been increased since its com- 
mencement, although the output of scientific works 
has been augmented many fold. The new build- 
ing, which was authorised by the Act of 1852, and 
the site of which has actually been chosen twice, 
first near Burlington House, and second, on the 
Embankment, is as far in the dim future as ever. 
Even the indexes, the key without which the speci- 
fications are an inscrutable labyrinth, are most 
confusing. They are compiled on several different 
plans, the arrangement being changed every few 
years, and it needs long practice to understand 
them. A new edition of the index to the Old 
Law Specifications has been long promised. Years 
ago we saw proof sheets, and we should like to hear 
an official explanation of the reason of the uncon- 
scionable delay in its appearance. A moderate 
sized staff should complete a work of this kind in 
two years at the outside, and this has been in hand 
for more than twice that period. The time has now 
come for the re-issue of the index to the specifica- 
tions filed under the Act of 1852. The task of 
consulting thirty odd volumes involves a large 
amount of trouble, and creates quite an unnecessary 
disturbance in the library. The whole of the speci- 
fications should be arranged in classes, and bound 
up in as many volumes as found necessary, so that 
a reader would be able to run entirely through a 
subject by referring to a single volume. The abridg- 
ments form another subject of capital importance, 
but the way in which they have been treated is a 
standing disgrace to the Patent Office. At first 
they were compiled by contract by private persons 
having special qualification for the work, and were, 
as arule, well done. Afterwards a large staff was 
organised by the authorities to continue the work, 
but there has been very little to see from their exer- 
tions. One hundred volumes have appeared in all. 
Of these, sixty bring their respective subjects up to 
the year 1866, thirty-eight extend to 1876, and two to 
1883. An immediate and continued effort should 
be made to complete the whole series to the end of 
1883. 

From 1883 the Illustrated Journal will supply 
abstracts of all specifications, and as this appears 
weekly it may be expected that the work will not 
get into arrears. But if it is to be of use to manu- 
facturers and engineers, anvther edition, published in 
classes, must be issued at the end of each half-year. 
In the weekly issue the abstracts are published in 
numerical order, and hence a person interested in 
one subject (say steam engines), must buy all the 
numbers at a considerable expense and look through 
every page. But if at the end of the half-year the 
abstracts were classified and issued in separate 
volumes, every one might buy the one which in- 
terested himself, and thus become acquainted with 
the progress of invention in his own [art or manu- 
facture. 

We have no desire to decry the concession which 
has just been made to the ‘‘ poor inventor,” and 
we have no doubt it will prove a boon to many an 
ingenious mind. But we would impress on the 
Board of Trade the wretched and disgraceful con- 
dition of the department it has taken under its 
care, and the immediate necessity for energetic 
action to wipe off the great pile of arrears which 
have accumulated under the slovenly management 
of the past. The Patent Office is maintained out 
of the direct contributions of inventors, and it fails 
in its plainest duty if it does not provide them 
with ample means of discovering whether their 
ideas are original or not. If the staff is too small it 
should be increased, and if it is inefficient it should 
be superseded, but no pains should be spared in 
these times of depression to enable us to keep up 
in the race in which we are so hard pressed by other 
nations. 








THE COLONIAL AND INDIAN 
EXHIBITION. 


Canapa—(continued from page 601, vol. ali.) 


In our last notice of the Canadian exhibit at the 
Colonial and Indian Exhibition, we treated of the 
woods of British Columbia, and as an appendix 
we now add a Table showing the weights, specific 
gravities, deflections, and breaking loads of nine 
different woods of the province. The results have 








been obtained from experiments made by Mr. | 


Edward Mohun, of Victoria, British Columbia. 
The pieces tested were lin. square, and had a span 
of 1ft., being supported at both ends and loaded in 
the centre. The specimens selected were fair 
average samples of building timber, partly 
seasoned, but free from knots and flaws. The re- 
sults given by exceptionally good specimens were 
eliminated in preparing the Table. For instance, 





one piece of Douglas fir only broke under a load of 
660 lb. : 


| wick, and Nova Scotia, 


lightness and durability. The remaining conifers 
are as follows : Hemlock (Tsuga Canadensis), which, 
as in British Columbia, is used for lumber and for 
tanning. In northern New Brunswick it is found 
in greatest abundance, although it is common in 
many parts of other provinces. The next conifer 
is the red pine (Pinus resinosa), which in appearance 
is much like Scotch fir. Itis found chiefly scattered 
through the sandy districts of the four provinces 
mentioned, namely, Ontario, Quebec, New Bruns- 
It makes excellent deals, 


RESULTS OBTAINED FROM TESTS OF CANADIAN TIMBER. 
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southern side, is a second collection of billets ; and 
these represent the woods of the Rocky Mountains 
and Ontario. The first thing that strikes one is 
the beautiful clean grain of all specimens of conifers 
from the Rocky Mountains. Professor Macoun 
has arranged these in the top tier of the exhibit, 
and they will be sure to attract the attention of all 
those interested in woods and wood-working. 

Taking firstly the most abundant of these Rocky 
Mountain conifers we may mention the Rocky 
Mountain or white fir (Picea Engelmanni). This tree 
is plentiful in all the mountain valleys. In the 
Selkirk range it reaches its maximum size and height, 
being found there 5 ft. in diameter and averaging 
150 ft. high. The average diameter is, however, 
between 3 ft. to4 ft. There is often a length of 
100 ft. or more without a limb, and for this distar.ce 
there will be scarcely any taper of the trunk, the 
thickness being carried well up. As an illustration 
of this fact a case is quoted in which twelve 9 ft. 
sleepers were taken out of the same tree, and the 
top one was only 6 in. less across than the top of 
the lowest; that is to say, the diameter only de- 
creased 6 in. ina height of 99 ft. 

The hemlock and the red cedar have both been 
referred to in speaking of the British Columbian 
exhibit. Both these trees attain a large size in the 
mountain valleys of the western ranges of the Rocky 
Mountains ; and they cover large areas very often 
to the entire exclusion of other trees. The remain- 
ing three conifers, Pinus monticola, Pinus Murray- 
iana, and Abies sub-alpina, have also been referred 
toin speaking of British Columbia. The grain of the 
wood is, however, straighter and longer in the moun- 
tain forms, as already stated. Professor Macoun 
explains this fact by the greater uniformity of the 
climate on the mountains than on the coast. Inland 
there is a continental climate, the changes of the 
seasons being regular and well marked. This 
periodic weather allows of regular and unchecked 
growth of the trees, so that when they start grow- 
ing they are not apt to receive untimely checks, 
neither, in the periods of rest, are they roused from 
the dormant state by any unseasonable stimulus to 
growth. On the coast the changes of wind bring 
changes of temperature, the meteorological condi- 
tions more nearly representing those of our own 
country. 

In Nova Scotia, New Brunswick, and Eastern 
Quebec there are fine forests of spruce (Picea alba 
and nigra), while in Ontario the chief conifer is 
white pine (Pinus strobus). The tamarack (Larix 
Americana) is found abundantly in all the provinces. 
These four trees produce a greater part of the mer- 
chantable timber manufactured for export ; the two 
first and the last being chiefly used for shipbuilding. 
They are principally found in the provinces men- 
tioned, but are more or less distributed throughout 
the whole of the Canadian provinces: 

The white cedar (Thuya occidentalis) grows abun- 
dantly in the swamps of Ontario, Quebec, and New 
Brunswick, but is almost unknown in Nova Scotia. 
Its chief use is for telegraph poles, railway sleepers, 





and fencing. Its leading characteristics are its 


pine and balsam are also found scattered through 
these four provinces. They have already been re- 
ferred to in treating of British Columbia. 

To sum up this branch of our subject it may be 
stated that the white and red pines cease to grow 
on the east shore of Lake Winuipeg ; the cedar ex- 
tends a little further west ; while the two spruces, 
the tamarack, the balsam, and thescrub pine extend 
to the Mackenzie on the west, and the borders of 
the barren ground on the north. The last five trees 
comprise what is generally called the sub-arctic 
forest of the north. 

Between the prarie that extends west of Winnipeg 
to the Rocky Mountains, and the forest already 
spoken of, lies a belt of forest consisting almost 
wholly of aspen and balsam poplar. These trees 
have already been referred to in dealing with the 
province of British Columbia, and their use for 
paper pulp making, referred to. The trade has de- 
veloped in Ontario, and if it takes root in other parts, 
this belt of forest will doubtless become a source of 
great wealth to the North-West Territories, owing 
to the rapidity with which the trees grow and their 
great abundance. 

So far we have considered the western and 
northern forests, and we will now say a few words 
about the trees that grow in Ontario, and the better 
soils of Quebec, New Brunswick, and Nova Scotia. 
The maples may be mentioned first. The sugar 
maple (Acer saccharinum), besides its value as a 
timber tree and for firewood, is of great economic 
importance owing to the sap containing in the spring 
large quantities of saccharine matter—the maple 
sugar of domestic use so well known in America. 
It might be thought that robbing the tree of its 
vital juice by tapping would have the effect of de- 
stroying it, but this is not the case unless the 
process be carried to an extreme. The only effect 
of taking a reasonable quantity of syrup is to pre- 
vent new growths being formed so that a tree 
constantly tapped does not increase very rapidly 
in size. The bird’s-eye and curly maple, so much 
prized for ornamental work, are merely peculiar 
growths of the sugar maple. 

The other two maples of economic importance 
are the broad fruited maple (Acer dasycarpum) and 
red maple (Acer rubrum). These trees are found in 
more or less abundance in low swampy lands and 
river bottoms. The beautiful specimens of wood 
shown give evidence that they are well suited for 
making furniture, and for other uses where closeness 
of grain and hardness are necessary. 

The ash is of still greater importance than the 
maples from a manufacturing point of view, as it 
is from this wood that many agricultural implements 
are largely made ; a fact that is proved by the ex- 
amples shown in the Exhibition. The manufacture 
of agricultural implements is a growing industry, 
of which the Canadians are justly proud, for it is 
not long since that the greater part of such ma- 
chinery had to be imported from the United States, 
and it is hardly necessary to point out the advan- 
tage to an agricultural country like Canada of 
producing the implements used at home ; providing 
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of course they can be purchased as cheaply and as 
good as those that might be imported. The excel- 
lence of these implements is largely attributed to 
the superiority of the ash grown in the Dominion ; 
and indeed this wood is exported to the United 
States for the same purpose. The chief trees of 
this class are the white ash (Fraxinus Americanum), 
the red ash (Fraxinus pubescens), and the black ash 
(Frazinus sambucifolia). In addition to the pur- 
poses already named the wood of these trees is 
largely used for making into furniture, of which 
also there are many examples in the Exhibition. 
The distribution of the ashes is very similar to that 
of the maples. 

Another important wood is that of the birch-trees. 
They are the black or cherry birch (Betula lenta), 
the yellow birch (Betula excelsa), the canoe birch 
(Betula papyracea), and the white or paper birch 
(Betula alba var. populifolia). The range of the 
latter is limited to parts of New Brunswick and 
Nova Scotia, and it is not of great importance from 
an economic point of view. The canoe birch, on the 
other hand, extends from the Atlantic to the Pacific, 
and far into the Arctic regions of the north. In 
primitive days, before the advent of the white man, 
its economic value was doubtless greater than that 
of any other tree, for it was from its bark that the 
Indians made their beautifully light canoes. Even 
now it is scarcely less a friend of man, the wood 
being used for a variety of purposes; and in the 
north, on the Mackenzie and other rivers, large 
quantities of syrup are obtained from its sap in the 
spring. 

The remaining two birches grow into magnificent 
trees. Their wood is usually cut into square timber 
for export, or is manufactured into furniture, of 
which there are many examples in the Exhibi- 
tion, the majority however being from the cherry 
birch. 

The beech-tree stands next and supplies another 
important wood for commercial purposes. The wood 
is hard and close grained, and it supplies excellent 
material for carpenter’s planes and such like pur- 
poses. The distribution is the same as that of the 
ashesand maples. The elms are three in number, 
namely, the slippery elm (UVlmus fulva), the rock elm 
(Ulmus racemosa), and the common or grey elm 
(Uimus Americana). The two first mentioned are 
limited in their distribution to Ontario and Quebec, 
whilst the latter extends from Nova Scotia west- 
ward to Saskatchewan Valley. The elms, it need 
hardly be said, are of considerable economic value. 
The two latter trees are cut into square timber for 
export to Europe, besides being used at home for a 
large variety of purposes such as elm is employed 
for all the world over. The wood of the slippery 
elm is not so much used for manufacturing pur- 
poses, but its inner bark is said to possess consider- 
able medicinal value. The wood, however, will 
take a very fine polish, but is heavy and does not 
grow to great size. On the other hand, the grey 
elm often attains magnificent proportions, especially 
in Western Ontario, the trunk sometimes reaching 
a diameter of 6 ft., whilst the head and branches 
will tower far above the other denizens of the forest. 

The bass wood or American linden (Tilia Ameri- 
cana) is also a very fine tree, which ranges from 
Nova Scotia to the Red River, on the borders of 
Manitoba. It attains its largest dimensions, how- 
ever, in Ontario. One of the chief valuable 
properties of the wood is that it will bend evenly 
and without splitting, It is used for panels, and 
also in carriage building in the shape of seats, 
dash-boards, fixings, &c. Another characteristic 
of hardly less commercial value is that it will take 
stain remarkably well. It is therefore very success- 
fully used for imitating many of the more valuable 
woods. The grain is handsome and the appearance 
of some stained specimens of this wood, shown in 
the Exhibition, is hardly less striking than the 
various more costly productions they are intended 
to represent. The next tree we shall notice that 
has a wide range is the butternut (Juglans cinera). 
This tree grows to a large size in Nova Scotia, New 
Brunswick, Quebec, and Ontario. It produces 
large quantities of nuts which are gathered by the 
farmers, and eaten round the fire in winter even- 
ings. The wood is of value in making furniture as it 
takes a fine polish, is closed grained, and will stain 
easily. A butternut with an asphaltum stain affords 
an imitation of black walnut that none but an 
expert will detect. The grain of the two woodsare 
alike, and the asphaltum affords ‘an exact copy of 
the natural walnut. In the Exhibition there are 
whole suites of furniture made in this way, and 








possibly there is more butternut furniture about 
than many owners of ‘black walnut” imagine. 
The walnut (Juglans nigra) is closely related to the 
butternut. It is, as is well known, largely used by 
cabinet-makers, and for all ornamental purposes. 
It was formerly very plentiful in that part of 
Ontario west of Hamilton and bordering on Lake 
Erie. Bu‘ it is now becoming a scarce tree, although 
many of the fences made thirty years ago were 
altogether formed of rails split from black walnut. 
There are few of these fences now left, the valuable 
rails having been sold and worked up into furni- 
ture. Even the old stumps that have stood in the 
fields upwards of thirty years are being rooted up 
to be cut into veneers. 

The hickories are an important and well-known 
family in America, both in the Dominion and 
the United States ; indeed, in the latter country, 
hickory wood is often taken to be characteristic of 
the inhabitants of the Yankee States, ‘‘ supple, 
but mighty tough.” There are four species of 
hickory in Canada. The first we shall mention is 
the bitter nut (Curya amara). It extends from 
Western Quebec throughout Ontario. The shell 
bark (Carya alba) is also widely distributed in 
Ontario. The others, the pig-nut (Carya porcina), 
and the white-heart hickory (Carya tomentosa), are 
confined to that part of Ontario west of Toronto. 
All four are used for any purposes where great 
flexibility and toughness are required; such as 
wheel spokes and felloes, whipple trees, axe handles, 
rakes, forks, &c. Large quantities of this wood 
are exported from Canada to the United States. 
The nuts of the white-heart and shell-bark hickories 
are valuable as edible fruits, and are collected with 
the fruit of the black walnut and stored for winter 
use. 

There is one species of chestnut (Castanea vesca), 
represented at the Exhibition. This tree occurs 
in considerable abundance throughout Western 
Ontario, and produces large quantities of fruit 
which equal the Spanish chestnut. The wood 
is lighter than oak and not quite so strong. 
Otherwise it can be used for the same general 
purposes. The button wood (Platanus occi- 
dentalis) is also found in Western Ontario. It 
grows to a very large size and has a very fine 
grain wood of the colour of beech. It is used 
largely for furniture, and also for turning into 
bowls and other domestic utensils. The tulip-tree 
or white wood (Lirodendron tulipifera) is a fine tree 
found in the districts west of Hamilton, and border- 
ing Lake Erie and Lake St. Clair. The wood is 
used for all purposes that require lightness and 
closeness of grain, being generally of the same 
character as bass wood. 

We now come to the oaks. Of these New Bruns- 
wick and Quebec possess only two species, the black 
oak (Quercus rubra) and the grey vak (Quercus macro- 
carpa). Those found exclusively in Ontario are the 
white oak (Quercus alba), the red oak (Quercus 
coccinea), the yellow oak (Quercus tinctoria), the 
water or post oak (Quercus pulustris), the chestnut 
oak (Quercus accuminata), and the blue oak (Quercus 
Prinos), which is the toughest of all. There are also 
one or two others, little known, and of but limited 
distribution. All those named form large trees, 
and the wood is useful for all purposes that oak is 
put to all over the world. Much of these woods, 
especially the white oak and blue oak, are exported 
to England and the United States. 

We have already referred to the poplars, but 
besides those mentioned there is another variety 
known as the white wood, or as it is called in the 
United States, the cotton wood (Populus monilifera). 
This tree grows to avery large size and is used for 
a variety of purposes for which pine might be em- 
ployed, being a cheaper wood than the latter. 

All the trees referred to in this last section of our 
article, viz., those that have been mentioned since 
we began to deal with the trees of the better soils 
of Quebec, New Brunswick, and Nova Scotia, 
may be said to be trees of the first-class, with 
an average of trunks 50 ft. high and 2 ft. to 4 ft. in 
diameter, although some go up to 6 ft. There are 
numerous trees of less importance, but our notice 
has already extended to such a length that we 
cannot even give the names of these. We may 
mention, however, the iron wood (Ostyra virginica), 
which is one of the most valuable. It is used with 
advantage in all positions requiring great strength 
and toughness, 

Such are briefly a few of the leading facts respect- 
ing the forest trees and wood products of Canada. 
The industry depending on them is one of the first 








importance to the Dominion, and the subject is 
worthy of more space than we have been able to 
allot to it. We have already acknowledged our 
obligation to Professor Macoun for the assistance 
we have obtained from him in compiling these 
facts, and we cannot do better than conclude our 
article with the general opinion he expressed to us 
as to the economic value of the forest products of 
the Dominion. ‘‘ The woods of Canada,” said the 
professor, ‘‘taken as a whole, may be considered 
of exceptional economic value, whether we speak 
in connection with house building, the manufacture 
of agricultural implements, of carriage making, of 
house furniture, or almost any other industry into 
which wood enters. For shipbuilding purposes they 
have a world-wide fame, so there is no need to 
further enlarge upon this point. In contrasting 
our woods with those of other colonies, we are forced 
to admit that elsewhere may be found varieties of 
greater beauty than our own, and therefore of 
higher value in the more purely decorative arts ; 
but for all industries in which utility, rather than 
ornamentation, is the leading characteristic, the 
woods of Canada must bear the palm.” 





THE LIVERPOOL EXHIBITION. 

In an Exhibition devoted to ‘‘travelling and 
navigation,” carriages of various kinds, and other 
vehicles, very appropriately find a place. There is 
accordingly a very large space devoted to exhibits 
of this nature, from the lightest dog-cart down to 
the heaviest kind of wagons and trollies. Cycles, 
both of the bi- and tri- variety, are also well repre- 
sented, human ingenuity apparently having been 
strained to its utmost limits to provide mankind 
with a means of self-locomotion other than that 
furnished by nature. Some of the machines shown 
are excellent specimens of the mechanic’s art, and 
also bear evidence of a correct appreciation of the 
most advantageous manner of arranging the very 
limited weight of material to meet the stresses 
brought into play. All the specimens are got up 
in a showy manner, but with cycles, as with most 
other things, all is not gold that glitters ; or rather, 
remembering the prominence of nickel plating, 
‘all is not silver that shines.” In many of the 
machines the most shiny enamelling, the most deli- 
cate of fine lining, and utmost brilliance of plating, 
are allied to very questionable fitting ; although in 
every case that we examined the main parts of the 
structure appeared to be unexceptionable in form 
and finish. 

Passing out of the carriage department into the 
grounds, the first object that attracts the attention 
is a vast obelisk constructed of wood for an enter- 
prising firm of soapmakers. It is 114 ft. high from 
the ground level and enters 12 ft. into the earth, 
It rests on four crossbeams 20 ft. long and 16 in. 
square. The base is 25 ft. square. The whole is 
bound together by a chain which passes down the 
centre, being attached to the foundation beams at 
the lower end and to crossbeams at the top. A 
tightening screw is used for setting this up. The 
structure deserves notice as affording an excellent 
example of a light but strong wooden construction, 
erected in a short space of time. Mr. Sumner, 
of Dale-street, Liverpool, is the architect, Messrs. 
Roberts and Robinson being the contractors. When 
finished this obelisk will be covered with canvas, 
which will be painted white and flecked with blue, in 
order to represent the exhibiting firm’s ‘‘ celebrated 
blue mottled.” In fact the whole is a gigantic ad- 
vertisement. 

At the opposite corner of the grounds to which 
this erection is placed is another of about the same 
height but of greater bulk, and altogether different 
in construction. This is a model, we believe full 
size, of the Eddystone Lighthouse. It has been 
erected by Messrs. Timmins and Pirrie, of Wal- 
brook, and is certainly a remarkable structure. 
Round a light, but, as has been proved, amply 
strong framing of angle iron, walls of extreme 
thinness are placed. These are made of a kind of 
cement placed on a coarse cloth. A lift, worked 
by a gas’ engine, will convey visitors to the top of 
the structure. 

While dealing with models of remarkable struc- 
tures we may make mention of an elaborate repre- 
sentation of the Alexandra grain warehouse which 
the Liverpool Grain Storage and Transit Company 
have recently had erected at Bootle to the designs 
of Mr. G. E. Grayson, of Liverpool ; Messrs. Roberts 
and Robinson being the contractors. This is a 
working model, the method of distributing the 
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grain being well shown. The general arrangement 
appears somewhat similar to that usually followed 
in structures of this kind, but there are, we under- 
stand, many improvements in detail. The whole 
structure is of brick, and the various cells, or grain- 
storing departments, are hexagon in horizontal 
section, so that the whole building is in plan just a 
vast representation of a honeycomb. 

Another interesting model shown in the Exhibi- 
tion has been contributed by Mr. 8. H. Terry, of 
Surbiton. It represents at one-eighth full size, one 
of Messrs. Aveling and Porter’s 6 horse-power road 
locomotives of the type made by that firm in 1874. 
It is a complete working model fitted with all the 
usual appliances, such as compensating gear for 
turning, and a drum for winding over soft places. 
It weighs about 70 lb. It has recently been fitted 
with a pair of Aveling and Porter’s spring wheels, 
and with a steam pressure of 501b. it will draw 3 cwt. 
on the level with ease. The cylinder is 1 in. in dia- 
meter by 1} in. stroke. If a 2 in. block be placed 
under the wheels, the engine will mount over it. 
The boiler is lagged with Bell’s asbestos millboard, 
which affords an excellent non-conducting covering, 
and takes up very little room. 

Mr. A. Dowson, of 3, Great Queen - street, 
Westminster, shows in Bay 8 an example of his 
new system of arresting the travel of shingle by 
means of open groins. These have the appear- 
ance of an open iron fence or paling made of sufli- 
cient strength for the purpose, and consist of a 
series of gratings attached to uprights firmly fixed 
in the ground. In this way the shingle is retained 
without the flow of water being arrested. There is 
also no concentration of backwash from the waves, 
as in ordinary solid groin. The arrangement is 
such that when shingle has accumulated near the 
groin, the latter can easily be raised in order to cause 
a further deposit on a higher level. Groins on this 
plan can be erected in a short space of time, and 
the cost is said to be far less than with the older 
methods. The system has been in use for the past 
two years at Blackpool, and the Corporation of 
Brighton have also tried it. In both cases the 
application has, we understand, been successful. 

In a former notice (see page 504 of our last 
volume) we referred to the gas heating apparatus 
shown by Messrs. Hocking and Co., of Liverpool. 
The most important part of their exhibit, however, 
is their fresh water condenser, of which examples 
have since been put in place. This firm claims 
special advantages for their arrangement, one of 
the chief being their accessibility. They are always 
tested to 120 lb. before leaving the works, so as 
to meet the requirements of the higher pressures 
now so usual on shipboard. 

A very interesting exhibit is contributed by the 
Pearson and Knowles Coal and Iron Company, 
Limited, of Warrington. The stand on which the 
articles are shown is not the least interesting part of 
the display. It is described as ‘‘ a massive wrought- 
iron chiffonnier,” and into the framework and 
embellishments are introduced the different de- 
scriptions of iron and steel manufactured at the 
company’s works. One of the most appropriate 
is the rolled iron moulding for ornamental pur- 
poses. The required pattern, consisting of an orna- 
mental design of fruit, flowers, &c., is stamped 
in relief by the rolls as the bar passes through. It 
gives a cheap form of ornamentation, and at the 
same time may be used for adding considerably to 
the strength of a structure. This moulding is now 
also being used for picture frames, and such like 
purposes. This firm claims to be the largest makers 
in the world of miscellaneous merchant iron; in 
support of this statement they quote the following 
figures relating to their product for the last six 
months of last year : 





Merchant bars, angles, and section iron tons. 
of all descriptions F a 3,972 
Hoops, iron and steel __.. 12,904 
Sheet iron, up to 30 B.G. mm 6,885 
Wirerods ... wv - wie ws 5,909 
Boiler and other plates... Ae shi 3,261 
Machinery, castings, railway wheels, 
and axles... pa *” sa as 2,763 
Bridge and boiler work ... 1,029 
Total 56,723 


The cabinets of the chiffonnier referred to are 
framed in square bar iron, twisted cold ; the scroll 
work and centre ornament is also of bar iron worked 
in the fire. The table consists of a single boiler 
plate with chamfered bar iron and angles rivetted 
on, as a specimen of hydraulic rivetting. On this 
structure are exhibited various specimens of the 





company’s manufacture. There is a single coil of 
No. 4 steel wire rod, about a quarter of a mile long, 
which has been rolled without joint, and also a coil 
of No. 8 steel wire rod half a mile in length, which 
has also been rolled without weld or joint. The 
specimens of sheet steel shown are also of interest. 
Some of these are extremely thin, the lowest 
gauge being .002in. These are rolled in chilled 
rolls, the sheets being doubled and rolled again 
until the required gauge is reached. Atherton’s 
patent tyre is also made by this company, and 
sections showing the method of fastening are exhi- 
bited on the stand. 

In the neighbourhood of this exhibit Mr. W. H. 
Gittings, of Brunswick-street, Liverpool, shows a 
simple but useful appliance. It consists of a port- 
able double jib crane, mounted on a truck or car- 
riage. The whole weight of the apparatus is but 
15 cwt., so that it can be shifted from place to place 
by a couple of men. The carriage is 5 ft. 8 in. by 
3 ft. 4 in. The maximum lift is 10 cwt., which 
brings the power well within that usually required 
for loading carts with general packages. The crane 
has two jibs, or rather there is one arm which forms 
a double jib ; the form of the crane being T-shaped. 
The arm works ona pin at a junction of the two 
parts. In this way there is no loss of time, for as 
soon as the load is released from one end of the 
double jib, the other end is ready to be raised. As 
an instance of the economy in time of working it is 
stated that two men, with one of these cranes, have 
lifted from the ground on to carts 1000 sacks of 
grain, equal to a net weight of 125 tons, in a day 
of nine hours. If the crane were worked in con- 
junction with two wagons, however, so as to deliver 
alternately to each, it is said that from 1400 to 
1500 sacks a day could be lifted. 

Returning to the main building we find a large 
collection of miscellaneons exhibits. Messrs. H. 
Pooley and Son, of Albion Foundry, Liverpool, 
have a good exhibit of their weighing machines. 
There is to be‘shown a weighing table for balancing 
locomotives fitted with automatic indicators ar- 
ranged to balance eight-wheeled engines ; the total 
capacity being 80 tons. There are automatic grain 
scales to be shown in operation, crane weighing 
machines, and many other weighing appliances for 
the manufacture of which this firm is well known. 
There is in this section a large display of ships’ 
fittings and instruments. Messrs. Chadburn and 
Son, of Waterloo-road, Liverpool, have a very good 
show of ships’ telegraphs, speed indicators, ships’ 
lamps of all kinds, binnacles, and a general assort- 
ment of optical and mathematical instruments. 
Mr. James White, of Glasgow, shows Sir William 
Thomson’s compass, together with the latter’s wire 
sounding machine. Amongst other exhibitors in 
this department who show objects of a similar kind, 
are Messrs. T. Basnett, of Bath-street, Liverpool ; 
John Browbill and Son, Prescot ; John Bruce and 
Son, Wapping, Liverpool; T. Walker and Son, 
Birmingham ; J. J. Wood, Lord-street, Liverpool ; 
Harrison and Son, Darlington, who also show a tide 
gauge; and T. Batty, of Custom House Arcade, 
Liverpool. Messrs. Siebe, Gorman, and Co., and 
Messrs. C. E. Heinke and Co., both exhibit a com- 
plete set of diving apparatus, close by which the 
‘Vacuum Brake Company have a similar exhibit to 
that which was in the Inventions Exhibition last 
year. Messrs. Copeland and Lacey show their life- 
saving apparatus, which has already been described 
in these columns. It has been examined and 
favourably reported on by the Board of Trade as 
being useful also for getting ships in tow and for 
getting lines on board a vessel in cases of collisions, 
picking up disabled vessels, and other contingencies 
at sea. Itis also pronounced to be portable and 
easily worked. 

Messrs. J. and H. Gwynne, of Hammersmith, 
have a fine show of pumping machinery and high- 
speed engines of their usual high-class character. 
Messrs. Lockwood and Carlisle, of Sheffield, show 
pistons and piston packing, one pair of rings being 
8ft. 4in. and having Lockwood’s patent springs 
inside. Messrs. Nettlefolds, Limited, of Birming- 
ham, exhibit a pair of compound condensing en- 
gines designed for canal boats, launches, ec. 
Messrs. Hunter and English, of Bow, have a model 
of a floating crane. Mr. W. Adair, of Liverpool, 
exhibits ships’ pumps and steering gear, the 
Dunston Engine Works, Archer’s steering gear. 
Messrs. J. and J. Hughes, of Birmingham, have a 
large collection of brass castings in the rough and 
finished fittings of brass, phosphor-bronze, and 


other alloys, together with ingots polished and bur- 





nished. These form altogether a fine exhibit. 
The Phosphor-Bronze Company have also an exten- 
sive show of their metals worked up into various 
forms. Close by, Butler's Patent Engineering 
Company of Cardiff show an engine with in- 
closed working parts, but with link motion out- 
side. Muntz’s Metal Company, of Birmingham, 
have a good exhibit, including some handsome 
coils of pipe. On an adjoining stand Boag’s tube 
stopper, Allex’s tube expander, and Mollerup’s 
lubricator are shown. Next to this the Bolton 
Iron and Steel Company exhibit a boiler flue of 
weldless steel, with expansion rings of all sizes in 
weldless steel. There is alsoa steel crank axle which 
was put in a locomotive of the London and North- 
Western Railway, and was taken out in September, 
1886, after running 526,185 miles. The journals 
became too small, otherwise the crank is perfect. 
Some steel stamped hemispheres for submarine 
mines are also noticeable features on this stand. 

Messrs. Sutherst and Southorn, of Gainsborough, 
show steel castings, propellers, anchors, tramway 
points, wheels, pinions, &c. Messrs. T. Utley, 
and Co., of Liverpool, have erected a representation 
of a section of a ship, in order to show their arrange- 
ment of port lights, ventilators, &c. The Pepper 
Mill Brass Foundry also show brass fittings for ship 
work, Mr. John Robey, of Liverpool, has an ex- 
hibit of a similar character.. 

A leading feature in this Exhibition is the collec- 
tion of boats shown in the central avenue. The 
most noticeable amongst these are the two full- 
sized lifeboats shown on their carriages. Several 
open boats are also shown, together with a steam 
cutter contributed by Messrs. Vosper and Co., of 
Portsmouth. Messrs. Simpson and Denison, of 
Dartmouth, show a steam gig fitted with the 
arrangement of compound condensing machinery 
which they have introduced so successfully for 
small vessels. Mr. Bond, of Birkenhead, has a 
handsomely modelled sailing boat. Messrs. T. 
Tagg and Son, of Molesey, have a good exhibit. 
This consists of a sloop-rigged, centre board, river 
yacht. Itis very beautifully constructed, indeed 
it is far more like cabinet work than boat building, 
and fully maintains the supremacy the Thames has 
always held for this type of work. The most interest- 
ing feature about this boat, however, is that the seams 
are not caulked in the ordinary way, but are made 
tight by Tagg’s ‘‘ patent seam.” This is an ingenious 
arrangement for stopping seams which has been in- 
troduced by this firm within the last two or three 
years. It consists of a long strip of canvas doubled 
over and placed in the seam, being attached to the 
plank edges by a special waterproof cement. As is 
well known with the ordinary caulking and paying 
the swelling and shrinking of the wood, especially 
when often wetted and dried, causes the plank 
edges to be dragged away from the caulking. 
Water then soon gets in and perishes the material. 
The elastic webb employed in this system will give 
and take as the edges of the planks approach and 
recede. We understand that the arrangement has 
been tried in some of the large steam lines for deck- 
planking, and has given very satisfactory results, 
although, in some cases, subjected to very severe 
usage in the neighbourhood of boilers and steam 

ipes. 

: Sines. Bullivant and Co., of Mark-lane, have a 
good show of their steel wire rope. There are 
flexible steel hawsers and flexible ropes of all kinds 
for shipping purposes; besides screw and lever 
cable stoppers, crabs, &. The back of the stand 
is formed by torpedo nets, both the English Navy 
pattern and foreign pattern being exhibited. It is 
some consolation to know that the British variety 
is much the stronger of the two. Messrs. Craddock 
and Co., of Wakefield, the Warrington Wire Rope 
Company, and Mr. John Shaw, of Sheffield, also 
show examples of wire rope. Mr. J. E. Dickinson, 
of Liverpool, has close by, a fine collection of ship’s 
blocks and galvanised boat fittings. 








NOTES. 
THE GERMANS AND AUSTRALIA. 

Tue administration of the North German Lloyd 
purposes to extend the principal Australian line 
undertaken by that company from Sydney to 
Brisbane, the capital of Queensland. The Germans 
consider that Queensland has a very great future in 
store. The present population of the colony is 
about 326,000, and of these 14,000 are Germans, 
who have preserved at the antipodes their national 
sentiment. Since negotiations were undertaken by 
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the German Reichstag with reference to subsidising 
a German or Australian line of steamers a move- 
ment has been made by certain great importing 
houses in favour of an extension of a German 
postal line to Brisbane. It may be interesting to 
add that the administration of the North German 
Lloyd has placed the following steamers upon the 
company’s Australian line: Hohenzollern, 3092 
tons; Hohenstaufen, 3090 tons; Saller, 3084 
tons ; General Weber, 3090 tons ; and Hapsbourg, 
3004 tons. The Hapsbourg, it may be observed, 
was built at Hull. The first Australian steamer 
will leave Bremerhaven, July 14. From Sydney 
it is proposed to establish a branch line for the 
accommodation of German settlers in the Pacific. 
The steamer which will be placed on the branch 
line is the Lubeck, which will run from Sydney to 
the Tonga Isles, and thence continue her voyage as 
far as Apia in the Samoan group, working then 
back again to Sydney. 


Ratway GAvuGE IN THE UNITED StaTEs. 

The sectional feeling engendered between the 
States north of the Ohio and the Potomac rivers 
and those south of these rivers, by the issue of 
slavery, found vent in a somewhat curious result, 
and that is the difference of railway gauge between 
the two sections. It was originated a number of 
years ago by southern politicians, who endeavoured 
to check internal commerce by framing into the 
charters of the southern railways clauses fixing the 
gauge at 5ft.; while the gauge of the northern 
railways is 4ft. 8$in. or 4ft. 9in. The immediate 
result was as desired, but the secondary con- 
sequences have been adverse to the development of 
southern railway systems, and the commercial in- 
terests which they serve. The cost of transporta- 
tion on railways running north and south has 
exceeded that on the railways running east and 
west. Passengers and freight in reaching the 
boundary dividing the railway systems were either 
changed to other cars or the cars were raised on 
hydraulic jacks and the trucks changed. Within a 
few years the railway system of the South has 
advanced very rapidly, and an important con- 
summation of that development was reached on 
May 31 and June 1, when 13,128 miles of railway 
in the Southern States were changed to the northern 
gauge of 4ft. 9in. “As expected, the change was 
completed in about twelve hours, and this work 
was completed without interference to the principal 
express trains. Other large work of this kind has 
been the change of gauge from 6ft. to 4ft. 84in. 
on the Erie Railroad in the State of New York, 
and the Grand Trunk Railroad in the United 
States and Canada, 


Puystcat Science INVESTIGATION IN DUNDEE. 

The establishment of University College in Dun- 
dee seems likely to give a considerable impetus to 
the study of physical science in that town. In 
connection with the Dundee Naturalists’ Society, 
there has been successfully established a Physical 
Science Section, with Professor Carnelley as Presi- 
dent, and the communications made to the last 
monthly meeting of that body show that some ex- 
cellent work is being done under its auspices. Mr. 
J. W. Capstick, B.A., B.Sc., described a method 
he and one of his fellow-lecturers— Mr. John 
Thomson—were employing to measure the velocity 
of sound by reflecting the sound of a tuning-fork 
from a plane surface in the open air, and testing the 
distance from the surface at which the direct and 
reflected waves blended to produce silence. At the 
same meeting, Professor Ewing, who occupies the 
Chair of Engineering in University College, gave an 
account of ‘‘some new results in thermo-electricity,”’ 
which had been arrived at in the course of a long 
series of experiments which he had conducted in the 
laboratory of the University of Tokio, Japan. The 
researches referred to the effect of stress, and also of 
magnetisation on the thermo-electric quality of iron. 
When an iron wire, supported at one end, was 
loaded by applying weights to the other end, its 
magnetic and thermo-electric qualities underwent 
a very remarkable series of changes as the loads 
were alternately applied and removed, and in both 
cases the changes of quality lagged behind the 
changes of load; no matter how slowly these were 
performed. Professor Ewing had found it desirable 
to give a name to this peculiar action, and for that 
purpose he had devised the word ‘‘ hysteresis,” the 
use of which he suggested, The paper described 
some of the more singular manifestations of this 
physical peculiarity of iron, and concluded with a 
speculation as to the kind of molecular structure 





which might exist in iron so as to give rise to the 
effect noted, 


Tue Use or THE MaenetTo. 

The use of the magneto and polarised magnet 
and bells, for calling to the telephone, has had a 
tendency to increase the use of this form of appa- 
ratus. It is in many instances of great value to 
displace the use of batteries where there is liability 
of freezing, or where the labour of attendance upon 
batteries would be an inconvenience. Watchmen’s 
electric detectors are now actuated by magnetos in- 
stead of batteries. When the watchman visits the 
station his act of inserting and turning a key winds 
a coiled spring, whose release turns the armature of 
a magneto, and the current produced actuates the 
recording apparatus at the clock in the mill office. 
Such records are absolutely beyond suspicion, as the 
operation cannot be duplicated in any other manner 
than by the magneto at the stations. An ingenious 
speed gauge consists of a small magneto with a gal- 
vanometer in the circuit ; the dial of the galvano- 
meter is graduated, so that the deflection will cor- 
respond to given speeds of the armature. The 
projecting end of the armature shaft terminates in 
a pyramidal point and will hold securely in the 
countersink at the end of a revolving shaft. Such 
speed gauges should be compared toa standard from 
time to time lest any variation in the saturation of 
the magnets will give results not in accord with the 
graduation of the galvanometer. Mr. Edward 
Weston made a somewhat different speed gauge, 
although electrical in its nature. It is based upon 
the discovery by Arago in 1824, that a needle is de- 
flected by a revolving copper disc. In this case a 
copper disc is attached to a hand at a dial, and the 
bar is revolved parallel to the disc, the torsion of 
the disc on the shaft being resisted by a spring, and 
turning through an angle proportional to the velo- 
city, which is thereby indicated on the dial. 


Exrctric LIGHTING IN THE Navy. 

The Admiralty has just given out.a considerable 
portion of the year’s contracts for dynamos and 
eng’21es, though only the smaller vessels have yet 
been dealt with. Since the beginning of the 
financial year, in April, the chief orders given 
(beyond a few odd sets, which mostly fell to the 
same firm) have been thirteen sets for sea-going 
torpedo boats, which were ordered from Messrs. 
Willans and Robinson, of Thames Ditton, in May. 
These were mainly, of course, for search light use, 
but they were required to do a small amount of 
internal lighting as well, so that economy of steam 
became of importance. This, and the fact that the 
pressure admitted of compound working even when 
not exhausting into the condenser, was no doubt 
the reason of the Willans engine being selected. 
The order included thirteen Crompton dynamos, to 
give 4000 watts, the dynamos, or rather the 
magnets, being carried in Willans’ patent combina- 
tion frames, which are formed as an extension of 
the engine crank chamber, so that an independent 
bed-plate is dispensed with, and great lightness and 
compactness are obtained. The revolutions of the 
torpedo-boat dynamos were 650 per minute. The 
recent contract was more extensive, and made pro- 
vision for the following vessels, the dynamos being 
required to give 100 ampéres and 80 volts at the revo- 
lutions named. Apparently 400 revolutions per 
minute may now be taken as the standard Ad- 
miralty speed, 650 revolutions being specified for 
some of the ships only because of the extremely 
contracted space on board, and the necessity for re- 
trenching both in space and in weight : 


y Specified 
—— Steam Revolutions. 


Pressure 
Ib. 

H1.M.S. Espiégle .. 1 40 400 
ss Sapphire. . 1 40 400 
»  Mutine .. 1 40 400 
56 Dragon .. 1 40 400 
ee Garnet 1 40 400 
Spare for store .. 1 40 400 

6 
H.M.S. Heroine. . 1 60 400 
H.M.S. Flamingo 1 40 650 
2 Griffon .. 1 40 650 
pe Algerine .. 1 40 650 
° Linnet 1 40 650 

4 
H.M.S. Archer 2 85 400 
99 Brisk 2 85 400 
s Cossack .. 2 85 400 
~* Porpoise .. 2 85 400 
> Tartar 2 85 400 
- Mohawk .. 2 85 400 
a Fearless .. 2 85 400 
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H.M.S, Rattler .. 2 95 650 
” as = 2 95 650 
°° Bramble .. 2 95 650 
pa Lizard 2 95 650 

8 


Ships taking only one set each required them for 
search lighting only, and the use of the engine 
being only occasional, economy in steam consump- 
tion was treated as less vitally important than in 
the last two groups, the ships in which, taking two 
sets each, required them for ordinary internal 
lighting, as well as for search lights. The interest 
in the contract, therefore centred chiefly about 
these two groups, for which the specification stated 
that compound engines might be tendered. The 
order for the two groups (22 sets) fell to Messrs. 
Willans and Robinson, the dynamo specitied being 
a new pattern which was proposed by Messrs. 
Siemens, and which differs from their usual model 
in having vertical half-magnets, giving a field of the 
Edison type, instead of double magnets with con- 
sequent poles. The magnets are carried by gun- 
metal brackets resting on the Willans combination 
frame, which now not only forms the frame of the 
dynamo and carries the outer bearing of the 
armature spindle, but serves also as the lower part 
of the engine crank chamber. The arrangement is 
exceedingly compact and light, and gives especial 
facilities for access to all parts, and for easy removal 
of the armature or the crankshaft. The remaining 
eleven sets (all for search lighting) were ordered 
from the Anglo-American Brush Corporation, their 
‘*Victoria” D 2S dynamo being selected, in conjunc- 
tion with the Kitson high-speed engine in the case 
of six of the sets, and Brotherhood engines in the 
case of the other five. 








FORCED DRAUGHT. 

To THE Epitor or ENGINEERING. 
Srr,—Though their transmission has been unavoidabl 
delayed, I shall feel obliged by your insertion of the fol- 
lowing remarks on several points raised at the discussion 
of the papers on forced draught recently read by Mr. 
Sennett and myself at the Institution of Naval Architects, 
which remarks I was prevented, by the limited time at 

disposal, from making at the discussion of the papers. 

In entering on the subject I can scarcely avoid reference 
to the fact that the decided opinions expressed in my 
paper of the injurious and imperfect character of the 
closed stokehold system of forced draught, as yet ex- 
clusively used by the Admiralty, had evidently displeased 
the members of the Admiralty engineering staff, and, in 
consequence, influenced the character of their observa- 
tions on the comparative results obtained from the use of 
a in the New York City. 

his feeling of irritation, however, which one can easily 
understand and allow for, seeing that a hitherto cherished 
system was somewhat severely, though, as I hold, justly 
dealt with, I am inclined to believe was only of a 
temporary character. 

For upwards of two years I have openly expressed m 
opinions regarding what I consider are the inherent evils 
of the closed stokehold system, and have given what, I 
believe, are abundantly good reasons for holding these 
opinions, 

There appears to me, therefore, to be no reason what- 
ever why this practical matter should not be discussed 
without raising the slightest personal feeling. The 
Admiralty staff are in a specially favourable position for 
the impartial consideration of such questions, being quite 
removed from the disturbing influence of personal interests 
to which manufacturing firms are always more or less 
exposed. I have therefore every reason to suppose that 
any little irritation which my unvarnished statements 
may have at the moment created will have now entirely 
disappeared. My present observations, though neces- 
sarily plain and direct, will, I trust, show no departure 
from the spirit which should characterise a discussion of 
this kind. 

The first remarks in the discussion of the papers I have 
to notice are those of Mr. Wright. The comparison 
made by Mr. ane of the results obtained by my sys- 
tem in the New York City, with those obtained from 
the boilers of the ships of the Navy with the closed stoke- 
hold system, has unfortunately been made, not only on 
unequal, but on inapplicable standards. When equal 
standards for comparison are adopted it will be evident 
that the necessary conclusions will be quite opposite to 
those arrived at by Mr. Wright. 

The chief mistake, I consider, in Mr. Wright’s mode of 
comparison is that of making the cubical contents of the 
respective boilers the standard for comparing their 
evaporative power. The boilers in the ships of the Navy, 
on account of the value of space and weight, are designed 
to secure the largest grate and heating surface with the 
least cubical capacity compatible with the production of 
usable steam, while the boiler of the New York City, on 
account of the large unoccupied space left in the vessel by 
the removal of the larger double-ended boiler, which had 
two stokeholds, was made unnsually large, both in length 
and diameter, for its heating surface and size of furnaces, 
so that necessarily it could not fail to compare badly 
when tried by the standard of cubical contents. But, as 
this standard has not the slightest connection with the 
point at issue, viz., the respective evaporative powers of 
the boilers, I must object to its being used in comparing 
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the evaporative power of the boiler of the New York City 
with the boilers of the Navy. 

The evaporative power of a boiler entirely depends on 
the two elements of grate and heating surface combined 
with the relative economical use of the fuel, a sufficient 
supply of air for combustion being of course understood. 

utting aside, therefore, comparison of the evaporative 
power of these boilers by their cubical contents as in- 
applicable, let us compare them by the elements on which 
their power depends, 

The following are the particulars of the boilers of the 
Howe and Rodney, and of that of the New York City, 
between which the comparison to which I object has been 


made : 
Total 
: Tube Grate 
— Surface. Surface. 
aq. ft. eq. ft. sq.ft. 
Rodney and Howe,oneboiler 1690 1431 63 
New York City ° ,, 1615 1319 36 


This statement of the proportions of the real elements 
of the two boilers involved in evaporation at once turns 
the scale, in comparing the respective powers, in favour 
of the boiler of the New York City, but it does not yet, 
by a long way, put the comparison on all fours, as much 
more remains to be credited to this boiler. In comparing 
the heating surface of the two boilers, it should be noticed 
that the 1431 square feet tube surface of the boiler 
of the Rodney is made up of 328 tubes 24 in. in diameter 
by 7 ft. in length, while the 1319 square feet of tube sur- 
face in the boiler of the New York City is made up of 
210 tubes 3 in. in diameter by 8 ft. in length. It is well 
known in practice that the larger number of small tubes 
in the one boiler is much more effective for forced draught 
working than the smaller number of larger diameter in 
the other. Not only, however, is the aggregate surface 
of the tubes of the boiler of the New York City less with 
tubes of larger diameter, but it is made up of tubes 8 ft. 
in length. This extra foot in length, though adding its 
full proportion numerically to the aggregate surface, adds 
but little to its effective power. Tf therefore the tubes 
and furnaces of this boiler were reduced to the length of 
those in the boilers of the Rodney, the grate surface re- 
maining the same, the difference in evaporative power 
would not be impaired and the economy in fuel scarcely 
affected, for the slight increase in the temperature of the 
escaping gases would forthe most part be taken up by the 
air for combustion and returned tc the furnaces. making 
them more efficient. Taking the comparison of power on 
this more correct standard of the reduced length of tube 
in the New York City, and keeping the number and 
diameter as they exist, the two boilers would stand thus: 


Total 
= Tube Grate 
= Surface. Surface. 
sq. ft sq. ft. sq. ft. 
Boiler of Rodney o> SOG 14381 63 
» New York City 1429 1154 36 


It can scarcely be questioned that if the boiler of the 
New York City had this 1154 square feet of tube surface 
in tubes 24 in. in diameter by 7 ft. in length, its economy 
and effectiveness would be greater than it is at present 
with the larger tubes of 3 in. diameter and 8 ft. in length. 

The above relative proportions therefore give no more 
than a fair standard for comparison of the respective 
powers of the two boilers when tried under similar cir- 
cumstances, regard being paid to the respective quantities 
of fuel consumed. 

Comparing the two boilers on this basis and taking the 
full power working at sea of the boiler of the New York 
City with present grate at 760 indicated horse-power, or 
21.1 per square foot of grate, a power it has proved itself 
capable of giving whenever required, the consumption of 
fuel at 1.5 lb. per indicated horse-power per hour would 
be 31.6 lb. 

The boilerof the Rodney, if working with thesame system 
of forced draught as that of the New York City, should 
not require, with its 63 square feet of grate, so much as 
10 per cent, increase of fuel per indicated horse-power to 
balance the reduced economy that would arise from the 
smaller proportion of heating surface to fuel consumed. 
The boiler of the Rodney should, therefore, to be equal 
in evaporative power to the boiler of the New York City, 
give 21.1 indicated horse-power at sea on regular working 
from each of its 63 square feet of firegrate, or 1330 indi- 
cated horse-power with a consumption of 34,8 ]b. per 
square foot per hour. We find, however, not under ordi- 
nary working conditions at sea, but on a trial of three 
hours with clean boilers, fresh water, picked coal, and the 
most favourable conditions, that the highest power re- 
corded as forced from one of the Rodney’s boilers was 
1060 indicated horse-power, which is greatly short of the 
power of the boiler of the New York City at sea. 

Even compared with the easy working power of the 
boiler of the New York City, say 623 indicated horse- 

power, the proportionate power from the boiler of the 
weld should have been 1090, but even this rate is not 
attained by the closed stokehold system on the highest 
measured mile trials, 

The consumption of coal is not stated for this trial of 
the Rodney, nor is it possible that consumption could be 
even approximated on a run of three hours. 

To cover the grate bars alone of the nine boilers which 
were at work would require over ten tons of coal, and 
with ten tons more or less to work from on a period of 
three hours, possibilities of error are introduced which 
preclude any attempt at estimating consumption of fuel. 
The difference of consumption and power obtained under 
ordinary conditions at sea compared with that of these 
measured mile trials may be safely taken at not less than 
20 per cent., and it may also, I believe, be safely assumed 
that if it were possible to work the boilers with safety at 

sea, under ordinary circumstances, with the closed stoke- 





hold system at as high a rate of combustion as would give 
1000 indicated horse-power from one of the boilers of the 
Rodney, the rate of consumption of coal under these 
circumstances would not be less than 3 lb. per indicated 
horse-power per hour. With my system of combustion 
applied to boilers of same dimensions, constructed for 
working with forced draught, I believe the same power 
would be obtained under the same circumstances, with 
the utmost safety to the boiler, with a consumption of 
about one-half the fuel. 

The vital effects of such a difference in quantity of fuel 
used, on men employed, space occupied, and weight 
carried, is too obvious to require further comment here. 

It would clear the comparison which Mr. Wright has 
made between the power of boiler of the New York 
City, and those of the Rodney and Howe, of much 
confusion, if it were supposed that the former was fitted 
with the closed stokehold and the latter with my system 
of combustion. Iam afraid the boiler of the New York 
City would fare very badly for power with its 36 square 
feet of grate with the closed stokehold system, as a high 
air pressure would be required and much fuel wasted to 
obtain 17 to 18 indicated horse-power per square foot of 
firegrate, while its dangerous features would also come 
quickly into play as the air pressure increased. On the 
other hand my system can be used at any desired air 
pressure up to express locomotive rates of combustion, or 
even higher, with safety to the boilers and fittings, and, 
owing greatly to the air of combustion recovering largely 
the increased waste heat from the escaping gases at higher 
power, without much increase in the rate of fuel consump- 
tion. As the boilers of the Rodney and Howe could be 
worked up to a much higher power with an economical 
and safe system of combustion than they have yet been 
forced to under the closed stokehold system, and assum- 
ing that 10,000 indicated horse-power would be the utmost 
power ever likely to be required from the engines at sea, 
I have no hesitation in saying this power would be 
obtained from eight of these boilers at sea with ease and 
safety were my system applied, that is, 1250 indicated 
horse-power from each boiler. The power per square foot 
of grate to obtain this indicated horse-power from one of 
the boilers of the Rodney is less than has been obtained at 
sea without trouble from the boiler of the New York 
City. 

Mr. Wright, in the discussion, took exception to the 
statement in my paper that I believe a steamer fitted 
with my system would steam at sea at full forced draught 
power three times the distance which a similar steamer 
fitted with the closed stokehold system could do at same 
power. This statement was deliberately made, and is 
what I believe would, under the postulated circumstances, 
occur. If with my system eight of the boilers of the Rodney 
or Howe could supply, with safety at sea, steam for 
10,000 indicated horse-power, then four of the twelve 
now fitted could be dispensed with and the space now 
occupied by these boilers be utilised for coal supply. 
Further, if the same high-power could be obtained by my 
system on about half the consumption of fuel required by 
the closed stokehold system at high power, then it will be 
apparent that the Rodney or Howe so fitted would, 
with my system, actually be capable of steaming at this 
high power about three times the distance they could as 
now fitted with the closed stokehold system. 

The small grate of the boiler of the New York City has 
been referred to both by Mr. Wright and Mr. Milton as 
something specially advantageous to this boiler by giving 
it, as it is said, an unusually large ratio of heating surface 
to grate surface, 

This idea of the effect of grate to heating surface, I 
wish to show, is quite fallacious. If the same quantity 
of coal is burned in equal times in the same boiler on 
grates made to vary as two to one, the same heat would 
be evolved in both cases, and the same heating surface 
would remain to absorb the equal heat. If, again, the 
ratio of heating surface to the smaller grate be 50 to1, 
it will only be 25 to 1 to the larger grate, and if there were 
anything in the arguments used, it should follow that the 
double proportion of heating surface in the case of the 
smaller grate should give a striking advantage. In actual 
practice, however, it does nothing of the kind; on the 
contrary, the economical advantage within usual workable 
limits is with the slower combustion on the larger grate. 

If an unusually large indicated horse-power be taken 
from a square foot of grate, as in the New York City, the 
same power could be taken from a larger grate with a 
slower air pressure at a slightly higher economy. The 
ratio of power taken per square foot of grate is simply a 
test of the power and economy of the system of combus- 
tion employed. 

The unequalled power for a sea-going steamer obtained 
per square foot of grate in the boiler of the New York 
City therefore fairly shows the comparative power and 
economy of my system of combustion. The actual ratio 
of heating surface in this boiler to the usual proportion of 
natural draught grate, is rather under than over the 
average proportions. The boiler itself in its heating sur- 
face, size, and number of furnaces, as a natural draught 
boiler, is what is usually fitted for an indicated horse- 
power of from 400 to 450. When, therefore, in this boiler, 
with my system of combustion, 760 indicated horse-power 
is obtained from a grate of 36 square feet, the only fair 
and obvious conclusion is that this system produces a very 
high power with an unprecedented economy. 

n noticing some of the statements in Mr. Sennett’s 
paper I must take exception, first, tothe claim he makes 
that the closed stokehold system of forced draught “is 
the oe system that has yet had any extended practical 
trial. 

I amata loss toconceive how Mr. Sennett could have 
made this statement when in the knowledge of the pro- 
longed trial of my system in the New York City. So far 
from the statement being correct, I believe it will be 
almost universally admitted that until this system has 








been tried by continuous working at sea over a consider- 
able period in some such manner as my system has been 
tried in the New York City, developing during such trial 
a power per square foot of grate considerably Ligne than 
is possible by natural draught, this closed stokehold 
system is really and practically as yet an untried system. 
Another remark of Mr. Sennett’s which I must notice is : 
“*Stokeholds working under air pressure are also necessarily 
kept cool and ventilated under all conditions which is 
beneficial to the stokers, and is a point that does not 
appertain toany other system of forced draught.” Again, 
Mr. Sennett claims too much for the closed stokehold 
system. 

That the closed stokehold will be as a rule cool and well 
ventilated, and when used in acold atmosphere will be, 
under the fan discharges, even uncomfortably cool, no one 
is likely to doubt. But that it may under certain, not un- 
usual, circumstances become uncomfortably hot is also a 
fact, and temperatures as high as 180 deg. have been re- 
corded in closed stokeholds. As closed stokeholds are 
roofed in to within a few feet of the heads of the stokers, 
and all ascension of heated air prevented, a very short 
stoppage of the fan when under full fires would rapidly 
increase the temperature. I have often pondered on what 
the effect would be in these closed stokeholds if the en- 
gines were suddenly stopped with a full head of steam in 
the boilers, a contingency often likely to occur in ma- 
nceuvring, 

To keep the fans going for the purpose of keeping the 
stokeholds cool would generate a quantity of steam that 
would be almost impossible to get rid of. To stop the 
fans would be equally difficult and dangerous from the 
heating up of the stokeholds. As regards the ‘‘ comfort” 
of working in this closed stokehold mentioned by Mr. 
Sennett, I cannot speak from experience, but the personal 
experience of several speakers in a discussion at Newcastle 
on ‘‘ Forced Draught” on 4th April last, which I attended, 
was, that when the air pressure got over 1 in. the closed 
stokehold was a disagreeable place to work in from the 
amount of coal dust the stokers have to swallow. It was 
stated that five or six hours was as much as a man could 
stand of it. 

If this is the case with the fresh green coal of this 
country it must be still worse with the dry coal of foreign 
stations. I have no desire to overstate the case against the 
closed stokehold system, but these defects to which I have 
referred will become far from unimportant when con- 
tinuous working comes to be entered upon. I can sa 
further that in point of comfort and freedom from all 
these defects my system must be allowed to be in 
every way superior. Instead of being shut up in a 
dark closed room and entirely dependent on lamps 
or electricity, and the working of a fan for light and 
air, there is light and air from the open hatchway 
overhead, by which all heated air can ascend, while the 
fires are prevented from radiating heat into the stokehold. 
The fan being placed in the stokehold itself, or made to 
draw the air for combustion therefrom, the air is kept 
fresh and cool even without cowl ventilators. The engines 
can be stopped at any time without trouble as the air can 
be instantly shut off from all the furnaces and the com- 
bustion a so as to prevent blowing off at the safety 
valves if the loaded weight is kept a few pounds more 
than the working pressure. I have no doubt whatever if 
the stokers of the Navy had once experience of the com- 
forts of my system of forced draught, they would never 
again desire to work in a closed stokehold. 

Mr. Milton in one of his remarks said he thought 
** that with a single boiler the closed ashpit system would 
be best; and with more than one boiler probably the 
closed stokehold would be preferable.” I cannot under- 
stand the grounds on which Mr. Milton has come to such 
a conclusion. It is just as boilers are multiplied that 
the difficulties and dangers of the closed stokehold system 
increase. With one boiler the fan could be stopped when 
a firewas being operated on, but this would be impracti- 
cable when there was a number of boilers together. I am 
obliged here to reiterate the fact that with my system 
any number of boilers or furnaces can be treated sepa- 
rately without the slightest disturbance to the other 
boilers or furnaces. It is with a large number of boilers 
together that the special advantages of my system would 

most apparent. 

Mr. Thornycroft’s remark about air when heated not 
combining so readily with the coal gases, must have had 
reference to temperatures far beyond anything known in 
air supplied to furnaces, I would only be too glad if it 
were possible to largely increase the temperatures I have 
yet attained. I am not able to reply to Mr. Yarrow’s 

uestion, what is the exact amount of gain due to heating 
the air before admitting it to the furnaces, as it is not so 
easily tested with my arrangement as Mr. Yarrow sup- 
poses, 

It would require a greater amount of time and addi- 
tional apparatus to test this properly on the same boiler 
than I have yet been able to afford. I may refer, how- 
ever, to the experience of the great economical advantage 
of the use of the hot blast in iron smelting. 

Even with the very mild temperature at first used of 
300 deg. the saving in fuel was most remarkable, The 
hot blast temperature in iron smelting has, I may remind 
Mr. Thornycroft, been raised continuously with corre- 
sponding advantage until it is now over 1200 deg. 

Mr. Milton’s remarks on the already debated question 
of the relative merits of air and water to absorb heat I 
was rather unprepared for, after I had given a conclusive 
example of the great superiority of air as a rapid heat 
absorbent. Mr. Milton still hangs on to his idea of water 
being a greatly better absorbent and concludes that I 
must have been led astray in taking air temperatures in 
the air casing of the boiler of the New York City by the 
effect of the radiation of heat from the furnaces. There 
was, however, no error of this kind, as the fire was not 
near where the temperature was taken, and as to being 
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able to put one’s hand on the air casing, as mentioned by 
Mr. Milton, this was specially provided for by an outside 
covering of sheet iron with felt between. 

If Mr. Milton, instead of considering the relative 
specific heats and specific weights of air and water as a 

is of comparison, would consider the fact that air 
under atmospheric pressure can be raised instantly 
2000 deg. to 3000 deg. in temperature, he would no longer 
be surprised at my statements in regard to air as a heat 
absorbent. 

On the other hand, water can only be raised compara- 
tively slowly to 212 deg., and must become a gas, like air, 
before it can absorb heat either largely or rapidly. In 
the phenomenon of combustion in a furnace, 24 lb. of air 
for every 1 lb. of coal burned is seen to be instantly raised 
on admission to 2500 deg. or more. Such a thing is im- 
possible with water.. The only proper test of the relative 
abstractive powers of water and air, as I have before 
stated in your columns, is by passing equal weights of air 
and water in equal times over equal areas of heating sur- 
face having the same temperature. 

It is not safe to prophesy before one knows exactly, but 
I feel I will not risk my reputation greatly by assuming 
beforehand that in such a trial air will be found at least 
20 to 1 a better heat absorbent than water. 

Yours faithfully, 
JAMES HOWDEN, 

Glasgow, June 29, 1886, 


CONTINUOUS BRAKES. 
To THE EpiTor oF ENGINEERING. 

Srr,—-Your articles on the above subject are worthy of 
more attention than they will probably receive at the 
hands of the railway companies referred to. For my own 
part, the only way I can see by which to overcome what 
would appear to he the blind conceit of the no doubt 
capable men at the head of the various locomotive de- 
partments, is for the intelligent, travelling public to take 
the matter into their own hands and patronise the line 
which gives them the maximum of safety. We, in Man- 
chester, are unfortunately situated for the carrying out of 
my proposal, as not one of the four companies running to 
London uses the Westinghouse brake. If it could be 
shown to one of these four companies that by the adop- 
tion of that brake they would secure an increase of pas- 
senger traffic, I have no doubt it would very soon be 
in use. 

By notices to-day issued, I see the London and North- 
Western Railway Company are to run through trains 
from Liverpool to York and Scarborough ; this of course 
means the duplication of brakes on more coaches, as the 
North-Eastern Company use the Westinghouse. I can- 
not but think that any one who travels by that line, or b 
the Caledonian or North British, must be impressed wit 
the power and promptness of the Westinghouse. If the 
public had my experience of such a delusion as the chain 

rake in the case of the Lockerbie collision, there would 
be more general interest on the part of those whose de- 
mands as to speeds appear to have no limit. What we 
want, especially in fast travelling, is a brake that will act 
promptly and without failure when the critical moment 
comes. Yours respectfully, 
ONE OF THE PUBLIC. 
Manchester, June, 1886. 








BLOW-HOLES IN STEEL. 
To THE Eprron oF ENGINEERING. 

Sir,—I have great pleasure in replying to Mr. Aitken’s 
letter, which subentak in your last issue. He asks for the 
amount of carbon contained in the steel to which I 
referred some time ago as having been allowed to stand for 
eighteen minutes before casting. This statement was 
merely given in support of my remark that steel could be 
made hotter in a Bessemer vessel than in an open-hearth 
furnace, even though the quantities operated on be very 
small. The heat obtainable in the former is not, as Mr. 
Aitken seems to suppose, greatly dependent on the amount 
of carbon it may contain at the end of the blow. I grant 
that the higher the carbon the longer the metal will 
remain liquid, but it has hardly anything to do with its 
temperature. The castings made from that charge were 
mee steel castings such as, after annealing, would bend 
on receiving several heavy blows from a sledge hammer, 
and this charge was not cited as the hottest we have had, 
but can be repeated at any time. 

I am sorry to see that Mr. Aitken again asserts that 
** Bessemer steel in the converter is not particularly 
fluid,” for if it is not fluid in a vessel as hot as itself, it 
will not be improved by exposure to the atmosphere and 
by being poured into ladles much colder than itself. The 
addition of carbon and manganese may enable the metal 
to keep fluid for a longer time, but they do not increase 
its temperature, Steel certainly cannot be made hotter 
than in a Bessemer converter, or ever as hot by any other 
method, unless it can be done by electricity, and that is 
not yet fully proved. 

Newly 1 ho steel may not be particularly fluid if 
proper precautions are not taken to insure its being a 
good blow, but with ordinary care there is not the 
slightest difficulty in obtaining ‘‘ Bessemer steel in the 
converter” as fluid as water, when 0.10 per cent. or less of 
carbon is present ; the rapidity with which it sets after 
being poured into ladles and exposed to cooling influences 
is entirely another matter. 

The i to which I referred was hot enough to cast 
corve wheels twenty-five minutes after the vessel was 
turned down, thus distinctly showing that the metal must 
have been ‘‘ particularly fluid” at the end of the blow. 

The actual temperature of the metal has never been ac- 
curately determined, as there does not exist any good 


means of measuring such high temperatures, all the 


various methods having been failures, more or less ; and 
even if we did know the temperature, that knowledge 
would not enable us to make a better material than at 
present, and it is therefore useless to say any more about 


it. 

The remark that, ‘‘if the blow is stopped when from 
# to 1 per cent. of carbon is present, it would be sufficient 
to remove any oxides of iron from the steel when placed 
in a vacuum chamber,” is one which I am afraid is not 
supported by actual Snpertenee, and hence it is premature 
to say that steel can made without the addition of 
manganese, I do not doubt that some means may be dis- 
covered which will enable us to reduce the quantity of 
manganese, which is now added for making good ingots 
and castings, but steel works like other places have to be 
made to pay, and cannot often afford either the time or 
money necessary for doing work in a roundabout way, or 
for the solution of scientific problems, however interesting 
they may appear to their originators, unless practical men 
can see that in the event of success their profits will be 
increased, and this does not seem to be the case with the 
application of a vacuum chamber and its complications, 
especially when its inventor confesses to having expended 
many thousands of pounds in experiments, without any 
signs of success, 

In conclusion I may say that should Mr. Aitken require 
further information concerning the practical working of 

ortable converters, I have no doubt that the patentee, 

ey Alfred Davy, of Sheffield, will be glad to supply him 
with it. 

I an, Sir, yours faithfully, 
JOHN HarRpIsTY. 
Britannia Iron Works, Derby, June 28, 1886. 








PISTON SPEEDS. 
To THE EpiToR OF ENGINEERING. 

Srtr,—We notice in your issue of Friday last a letter 
from Mr. John Inglis, Jun., referring to the statement 
that the speed of piston of the engine of the paddle 
steamer Ozone, constructed by us, was the highest yet 
obtained in any paddle steamer. This statement should 
have been qualified by the addition, ‘‘ fitted with direct- 
acting engines.” So far as we are aware a piston speed of 
517 ft. per minute has never been maintained by any 
direct-acting paddle engine during so prolonged a trial as 
four consecutive runs between the Cloch and Cumbrae 
Lighthouses (a total distance of close on 63 statute miles), 
a very different thing from the usual dash at the mea- 
sured mile. 

At first we were rather startled by the undoubtedly 
high piston speeds mentioned by Mr. Inglis, but on turn- 
ing up the Liverpool Underwriters’ Register Book we dis- 
covered that in every instance the engines were of the 
type so common in the United States, although almost 
unknown in this country, viz., the ‘‘ walking beam,” 
having huge strokes of from 14 ft. down to 10 ft., in con- 
junction with phlegmatic revolutions of the wheels, vary- 
ing from 20} to 33 per minute, as against the 47 revolu- 
tions of the Ozone’s engine with a stroke of only 5 ft. 6 in. 

From the foregoing we think it will readily be seen that 
no fair comparison of piston speeds is possible between the 
American and our own national types of direct-acting 
engines, 

t would be interesting to know whether the vessels 
specified by Mr. Inglis did their work on the measured 
mile or on a continuous lengthened run, such as that 
between the Cloch and Cumbrae lights. 

Weare, Sir, yours faithfully. 
RANKIN AND BLACKMORE. 

Eagle Foundry, Greenock, June 29, 1886, 








CANNEL COAL. 
To THE EpritoR OF ENGINEERING. 

Srr,—I notice in your article on the ‘‘ Edinburgh In- 
ternational Exhibition,” which appeared in your issue of 
25th inst., as to a collection of coals and ironstone from 
Messrs. Colin Dunlop and Co., Hamilton, amongst which 
is a ‘‘ splendid sample of the richest cannel coal (Lesma- 
hagow) now worked in any Scotch coalfield. Large blocks 
of the same seam of cannel are to be found at the stand 
(No. 38) of the Nitshill and Lesmahagow Coal Company.” 

I do not wish in any way to detract from the quality 
of any cannel which may be worked by Messrs. Colin 
Dunlop and Co., but the wording of your article might 
tend to the inference that this was the Duke of Hamilton’s 
famous main Lesmahagow cannel coal, which is entirely 
distinct, both geographically and geologically from that 
of Messrs. Colin Dunlop and Co.,’s. 

The Duke of Hamilton's main Lesmahagow cannel 
coal is only worked by the Nitshill and Lesmahagow Coal 
Company at Lesmahagow, a specimen of which is shown 
at stand No. 38, Court 2. 

Yours truly, 
JOHN LANCASTER, 
Manager for the Nitshill and Lesmahagow 
Coal Company. 
Lesmahagow, June 29, 1886. 





BOILER CLEANING. 
To THE EprTor oF ENGINEERING. 
Str,—In your issue of June 25 you publish a letter from 
a Mr. W. R. Poynton, of Natal, referring to the use of 
leaves of the eucalyptus tree for removing scale in boilers. 
I was very glad to see this statement from such a 
source, for it quite confirms my own experience of the 
beneficial results of the use of an extraction prepared from 
the leaves of this tree. The use of this fluid for over 
twelve months has entirely done away with the necessity 
of having boys in the boilers to remove the scale by 
chipping and slicing, the cost being much in favour of the 








fluid without the baneful results of making holes in old 
tubes and breaking up the surface of the furnace crowns, 
&c., by the use of the scaling hammer. The surface of 
iron or steel is quite free from any signs of rust, and 
where “‘ pitting” had commenced its progress seems, so 
far, to have been arrested. I believe the use of this fluid 
is becoming more generally known, and should be very 
glad to hear if any user of it has experienced any dele- 
terious results therefrom, 


Liverpool, June 28, 1886. 


Yours truly, 
INQUIRER. 








PRIMARY BATTERIES. 
To THE EDITOR OF ENGINEERING. 
Srr,—I shall have much pleasure in answering Mr. 
Walker’s letter in next week’s issue. I have been waiting 
for Dr. Oliver Lodge’s official and final report, which is 
just received, and is most favourable, so that in answer- 
ing letters of this kind my statements will be verified by 
the most eminent specialist in this branch of science, who 
has critically and minutely examined the whole apparatus 
both in practice and in theory. 
Yours faithfully, 
Om Hall Works, A, Rene Upwarp. 
est Kensington, London, June 30, 1886. 








FOREIGN AND COLONIAL NOTES. 

Bridging the Harlem. — The Harlem River Bridge 
Commissioners have received fifteen bids for a proposed 
bridge across the Harlem. The bridge, which has its 
New York approach at the intersection of 18lst street 
with Tenth Avenue, will be 2373 ft. long, with masonry 
approaches. It will have two steel spans 508 ft. each in 
the clear, and will be 150 ft. above the water, giving room 
enough for shipping to pass safely underneath. The top 
of the bridge will be 80 ft. wide, with boulevard, drive 
way, and side walks for pedestrians. It is tobe finished 
in two years from June 1. 


Canadian Railways.—At a meeting of the directors of 
the Brockville, Westport, and Sault Ste. Marie Railway 
Company, held recently at Brockville, Ontario, a contract 
was closed with Mr. G. Hewey for the construction 
and equipment of a line from Brockville to Westport, 50 
miles, which is to be completed by January 10, 1887. 
Upon the completion of the line it is intended to build a 
bridge over the St. Lawrence at Brockville in order to 
make the connection complete. The Qu’Appelle, Long 
Lake, and Saskatchewan Railway and Navigation Com- 
pany has given notice of an application for an amend- 
ment to its charter to enable it to build a branch from 
a point on its line to Prince Albert, and to extend the 
line southward from Regina to Wood Mountain and the 
Souris coalfields. Mr, A. P. Macdonald, contractor, and 
others, have made an application to the Dominion Par 
liament for a charter for a line to run from Winnipeg tc 
Port Simpson vid Shoal Lake, the narrows of Lake Mani- 
toba, Fort & la Corne, and Lesser Slave Valley, to the 
north of Findlay, near the Hazelton, on the Skena River 
and Wark Inlet. An application is also made for a 
charter for the Rock Lake, Souris, and Brandon Railway 
Company to run from Brandon southerly to the inter- 
national boundary. 


Victorian Gold.—The yield of gold in Victoria in 1885 
is reported to have been 783,671 oz., or 9341 oz. more 
than the yield of 1884, These figures are regarded as 
satisfactory, as the gold production of 1884 exceeded that 
of 1883 by 43,597 oz. 


Rolling Stock in Queensland.—In the course of last year 
forty-one locomotives of various kinds were placed on the 
railways of Queensland. Thirty-seven passenger car- 
riages and 307 goods and coal and other wagons were also 
placed on the Queensland lines in 1885. These additions 
raised the rolling stock belonging to the Queensland Rail- 
way department to 165 locomotives, 179 passenger car- 
riages, and 2172 wagons of various kinds. 


The Simplon Tunnel.—This great Alpine tunnel, which 
is about to be commenced, will be no less than 124 miles 
in length, and its estimated cost is 4,000,0007. The 
Mont Cenis Tunnel is 7? miles in length ; the St. Gothard, 
9} miles ; and the Arlberg, 64 miles. 


A Costly Capitol.—The finished portion of the New York 
State Capitol at Albany has over thirty miles of water, 
steam, and gas pipes. The annual cost of gas and electric 
lighting is 20,000 dols. The expenditure on the building 
generally has been on a proportionate scale. 


Canadian Pacific Railway.—The net profits realised 
by the Canadian Pacific Railway last year were 3,225,216 
= The gross receipts of 1885 are returned at 8,368,493 
dols. 


German Coal Mining.—The output of coal in Upper 
Silesia has greatly increased during the last ten years. 
In 1876, the production was 16,935,486 tons. In 1880, it 
had risen to 20,033,038 tons. In 1885, it was further car- 
ried to 25,684,256 tons, 


American Industrials in China.—The Viceroy of Petchili 
has concluded a contract with the house of Jardine and 
Matheson (which represents American interests) for the 
supply of tools required for a large arsenal at Port-Li. 
The contract represents an outlay of about 560,000/. 


Improvements in Telegraphy.—Mr. M‘Gowen, Deputy 
Postmaster-General of Victoria, has been instructed to 
travel and make full inquiries and obtain all available in- 
formation with regard to the latest improvements in 
telegraph and telephone instruments, electric batteries, 
&c., and other appliances as used in the leading cities of 





Europe and America. 
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HIGH-SPEED ENGINES. 
To THE EDITOR OF ENGINEERING. | 
Srr,—I have followed with the greatest interest the 
correspondence in ENGINEERING on high-speed engines, 
raised by Mr. Rigg’s paper ‘‘On the Influence of Piston 
P) ” 


It surprised me to notice that there is a doubt as regards 
the shape of the curve representing the pressures taken 
up in the first half-stroke and given back in the second 
half, by the mass of the moving parts. ; 

The letters by Mr. Cowper and Mr. Porter in your last 
number prove that there are some points left for making 
comments upon. i . 

Although I am not able to investigate the nature of this 
curve by a simple train of reasoning nor by a handy 
thumb rule, yet os applying a little touch of the higher 
calculations the equation for this curve can easily be 
found. 





The distance travelled by the crosshead when the 
crank-pin has moved from A to K is DD,=S. 


$=DO0-D, 0=(C+r)—(C cos a+7 cos w) 
S=C (1-cos a)+2 (1—cos w). 
In triangle D, K O we find 
K 6=C sin a=r sin w 


(1) 


therefore 

sina= 5 sin w 
and 
cos a= Vinainta = 4/ 1-7, sin? w= 


1- pa sin? w. 
If we put this value of cos a into equation (1) we find 


2 
= (1—1 + —— sin? = i : 
S=( + oq sin? w) + 7 (1—cos w) sin vers. w 


=r (si le ”_ sin? . 
S=~r(sin vers. w+ a6 sin? w) (2) 
At point D, the speed of the crosshead corresponding to 


the way Swill be v = as 
hel Oar ae dw 
oF a mt (sin w+ 5 gsin2w) (3) 
As the angular velocity w in the stroke circle is constant h 
we find , 
# =e 
r at (4) 


Therefore the speed (v) of the crosshead at L, will be 
v=r (sin w+ x0 sin 2u)2 
v=w(sinw + 5% sin2w , . 


(5) 
The acceleration y at point D, will be 


y= Sty w (cos w + {008 2 w) 
Equation (4) gives the value of 
dw_w 
dt r 
acceleration 


= © (cos w +” cos 2 w) , (6) 

By multiplying the mass with the acceleration y we find 
the force (I) required for the acceleration of the moving 
parts in D,. If the weight of the moving parts is W, their 
mass will be 


W (9 =32) 
g 
Force ° 
F = Wy = WV (cog w + % cos 2.0 
g 9 Cc 
W w? 


in this equation is the centrifugal power of a weight 





2 
equal to the moving parts revolving in the stroke circle 
at a uniform angular velocity w., 

If we call this centrifugal power P and the piston area 
A, the pressure p required per square inch of piston area 
to accelerate the moving parts will be 


p= (cos w + 7 cos 2) on 


(7) 
This equation gives the curve, representing the “ plus 
and minus pressures’ in a steam engine, which Mr. 
Cowper found after further investigation to be ‘‘ two 
nes ual In equation (7) — stands for the return 
stroke. 


For w = 0; cos w = 1; at the dead centre we find 


oo r 
p max, = - (2 +§) 


The nature of curve (/) is easily investigated. 


x = 7 COS W, or Cos w Pe 


Ree r 
y =z (ow + gom2w) 


ae x af 
pot(eror c) 
a 2 y2 
Y = 476 (Ce + 22 r?) 
yA £2 On 4 22-18 (8) 














This theory of the influence of high piston speeds is 
certainly very interesting for professors and hairsplitters, 
but not of such particular value for practical men as it is 
su ed to be. 

The cantace of this theory is : ‘‘ Make the moving parts | be 


as light as you ibly can and give much lead,” which 
nown and done a long while before this theory was 
established. 

Some years ago I investigated several torpedo-boat 
engines and found that this so-called limit of piston speed, 
was overrun in the low-pressure engine a long way, and 
yet these engines gave the greatest satisfaction. 

In some of these engines, although the weight of the 
moving parts per square inch of piston area was only 
0.84 1b., it wanted 33.6 lb. oo per square inch of the 
low-pressure piston to accelerate the mass of the moving 
parts, when the engines were running at 400 revolutions 
per minute, but the receiver pressure was only 27 lb. on 
the square inch. 

Notwithstanding this low receiver pressure these engines 
worked very well. 

Speaking about high-speed engines, the balance weights 
should not be forgotten. It would be very interesting to 

ear from some of ro readers in what proportion the 
moving parts should be balanced to get a well-running 


ngine. 

heoretically one should place opposite the crank-pin a 
counterpoise of the same weight as the ——e. parts, 
having its centre of gravity in the stroke circle. By such 
heavy balance weights the forces in the direction of the 
piston-rod are certainly counterbalanced, but in the 
normal direction to this are set up vibrations by the cen- 
trifugal power, which might be just as objectionable as if 
the engines had not been balanced at all. 

Although I have most carefully looked into this ques- 
tion, I have not found any balance weights which would 
satisfactorily prevent vibrations at “py ote amp 

To overcome the application of ance weights for 
fast-running engines, the following arrangement might be 


adopted : 
Fig. 3! 


NaN al 

































































fa ‘adecaiat oF: 
Fig .4 
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In this arrangement the crank-pins are opposite each 
other, so that the moving parts of one engine form the 
balance weights of the opposite engine. 

The influence of the moving parts in high-speed engines 
is entirely overcome in this way. 

Apologising for taking up so much of your valuable 
space, I remain, your obedient servant, 

TorPEDO Boat ENGINE. 

39, Victoria-road; Old Charlton, London, S.E, 





ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Srr,—It is a difficult matter to fix Mr. Burnett to his 

statements. He said that with bar frames, fireboxes could 

not be made so wide as they could be made with plate 





frames, and when I tell him there are engines running in 








America, with fireboxes twice the width of any English 
firebox and carried on bar frames, he acknowledges it, but 
rushes on to condemn what I fear he does not understand, 
the great economical principles involved in the Wooton 
engine. Now as Mr. Burnett has the drawings of this 
engine, I would ask him if he could place this engine on 
plate frames, and, further, I would ask him to examine 
the drawings of the Consolidation engine, and see if he 
will not find the firebox of this engine from 2in. to 3in. 
wider than any English firebox, and also whether he could 
use plate frames with such an engine without throwing 
the centre of gravity of the engine some 12in, to 15 in. 
higher above the rail. 

he fact is that with all the other advantages I claimed 
for the bar frame in my former letter, it is much more 
plastic than the plate frame, and fits in where plate frames 
could not be used. 

Mr. Burnett, in his first communication to you, con- 
demned the American engine axle and commended the 
English axle as being much the best. Now the English 
straight axle, whether of iron or steel, requires a great 
deal of special hammer work put uponit. The central 

rtion has to be reduced below the collars and bosses 
or the wheels; it has to be heated and reheated for this 

urpose, and there is considerable loss and waste in the 
urnace, and through cutting and paring cross ends, and 
however carefully forged there is a g of waste 
in the lathe, cutting out for the journals and collars. 
Now the American axle is cut from a straight bar forged 
or rolled. 

There is little waste in cutting it to length, and putting it 
through a straightening mill; there is only a slight scraping 
taken off it in the lathe to true it up for the wheels 
journals, and collars, the latter being shrunk on instead 
of being solid as in the English axle. In the case of the 
driving axle the centre part is turned a little larger than 
the portion for the wheels and journals. The eccentrics 
solid are first pushed on, then the collars are shrunk on, 
and then the wheels, the end contact of the axle brasses 
ing made between the bosses of the wheels and the 
collars. 

Now as compared with the English axle we have here : 

1. No distortion of fibre or irregularity of structure 
“7 from the forging. 

2. Nosharp corners to weaken or start a fracture when 
a heavy blow or strain is thrown on the wheels. 

3. Most perfect simplicity and economy ; and this sim- 
plicity and economy is carried throughout every detail of 
the American engine. Some of your correspondents have 
said that any country blacksmith could repair it, and 
surely this is the very highest commendation. Scattered 
over some 130,000 miles of railroads of this great con- 
tinent, climbing huge mountains, running over the most 
miserable a Ser without ballast—crawling over 
rickety wooden bridges, or turning square round a street 
corner on the overhead railroads in New York, there 
is no other engine that could adapt itself to this work ; 
often ditched by washouts in wild unsettled districts, 
there is no engine which can be so quickly set on its legs 
again, can we wonder our colonists desire it? A machine 
in which there is not a pound’s weight of material more 
than is required, not a cent’s worth more cost than is 
necessary ; there is no other oe which has such 
steaming qualities, or can take such heavy loads, and this 
engine is a racer too, as Mr. Burnett describes ; it coming 
thundering along at more than seventy miles an hour 
with the brave boys strapped on, coolly taking their dia- 
grams. We holdour breath, and say on what English 
engine would you like to do this, when, most astonish- 
ing, Mr. Burnett trots out a ——— engine, and with 
his pencil and paper and a few figures runs the America 
e e off the road. 

n my former letter I asked what would American en- 
gineers gain by using the plate frames. Let me ask what 
American railroad companies would lose by using the 
English crank axle and the English wheel, and takin 
the last year’s returns of what I consider the mode 
railroad of the world, the Pennsylvania Railroad 
would, according to their mileage, had they used the 
English locomotive, have broken from 170 to 200 crank 
axles last year. That is, at 200,000 miles percrank. Figure 
up the forges, steam hammers, slotting machines, and 
crank axle lathes required to turn out all their crank 
axles, is same railway last year turned out of their 
foundry upwards of 100,000 cast-iron wheels, and they 
saved nearly 60,000/. sterling by making them at their 
own works. Count upthe regiment of forges, lathes, and 
slotting machines to turn out 100,000 English wheels in a 
year, and when to all this you add the copper fireboxes 
and brass tubes required by the English engine, t will 
get an idea of not only the loss but what would be the 
ruin of the American railways, the adoption of the 
English locomotive engine. 

I was quite willing to accept Mr. Burnett’e estimate 
that the American engine was . cheaper than the 
English engine, but since he explains away that estimate 
I must place the different details of the engines opposite 


English Engine. American Engine. 
Boiler best Yorkshire iron. Open-hearth steel. 
Copper firebox 4in. thick. Steel firebox ,'; in. thick. 
Copper stays. »» stays. 

rass tubes. Tron tubes. 
Crank-axle. Straight bar axle. 
Straight axles forged. pe »» axles, 
Plate frames. Bar frames. 


Steel horn blocks. 
Wrought-iron wheel centres 
drivers. 


Cast-iron centres. 


Crucible steel tyres. ee steel tyres for 
rivers. 
Wrought-iron centres lead- Cast-iron wheels. 
ing. 
Crucible steel tyres, Leaders in bogie. 
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to one another and leave engineers to judge for them- 
selves as to their relative expense, my estimate being 
that the American engine, say with 16in. cylinders, would 
cost even less than what I mentioned in my former letter. 

T conclude this portion of my letter by saying that in 
my opinion no more complicated, wasteful, and un- 
scientific form of locomotive engine could be devised than 
the oe engine, and no more simple, economical, and 
scientific than the American engine, and my advice to the 
English railway companies would be to copy it and to 
duplicate it as soon as possible. 

Now Mr. Burnett asks for results. Well, take our 
greatest colony, the one nearest our doors, the most loyal, 
a country of boundless undeveloped wealth, the colony 
with the —— railway mileage, and whose very exist- 
ence and future development depends on the extension of 
railways and cheap ways of working them, a countr 
where railways have been built with English capital. 
Does Canada use the English locomotive or the English 
wheel? and if not then, w y not? Surely the example of 
Canada, Australia, and New Zealand refusing to use 
the English engines should be enough for Mr. Burnett. 

And now in answer to various anonymous correspon- 
dents who have attacked me as to my motives in writing 
on this question, I may say that for the last fifteen years 
in letters to the Times and in discussions and papers at 
the Institution of Civil Engineers, I have shown the pro- 
gress made American engineers and advised the 
adoption of their improvements in England, and if those 
who blame me will look back to papers by Fox ‘‘ On the 
Pennsylvania Railroad,” Galton ‘‘ On the Appliances at 
the Centennial Exhibition at Philadelphia, 1876,” my own 

aper ‘‘ On Steel for Fireboxes,” and correspondence with 
Mr. Forrest ‘‘ On American Bridges,” they will find I 
have sought to inform and warn English engineers as to 
the great —— of American engineering. 

Captain Galton, in closing the discussion on his paper, 
said: ** I went to Philadelphia as a juror. I took notice 
of what I saw, and I embodied it in this paper, and 
every one who has spoken on this subject has brought in 
a bill of indictment against me for speaking in favour 
of American inventions.” Surely it was patriotic in 
me to have lifted my voice for the last fifteen years in 
warning England and informing her about American im- 
provements, but neither my voice or the voices of others 
who have spoken, as I have done, have been listened 
to, and now the Nemesis has come. Macaulay saw in the 
far distant future the descendent of the aboriginal New 
Zealander surveying the ruins of London Bridge, and 
moralising on the downfall of the great nation that once 
lived on the banks of the Thames. But had Macaulay lived 
a few years longer, he would have seen England, a free 
trade country, still standing in the front rank as the 
greatest manufacturing country of the world, with the 
cheapest labour, the cheapest material, the cheapest 
money, while an Australian engineer condemning all the 
English bridges designed for his country, and taking the 
money he had borrowed from England to acountry where 
labour, material, and money were the highest in the world, 
to buy in this protectionist country, America, a cheaper 
and a better bridge. To my mind one of the saddest 
things in connection with this matter was to see able men 
referring to it, whether at first or second hand, as being 
cheap and nasty. 

There is no doubt that in the old times many an English 
victory was obtained by men not knowing when they 
were beaten, but brute strength will not win the battle 
in these days of science and precision, We must excel the 
victor in his arts or copy him. Has England the 
inventive skill to beat America? What improvements 
has England effected during the last twenty-five years in 
railways and what has America done? Will England 
copy American inventions and ideas? Certainly not till 
she is compelled. Look at thé first street railway in 
London ; at Mr. Alport’s attempt to introduce the Ame- 
rican carriages on the Midland Railway. Take the last 
case, perhaps one of the very worst, the automatic brake. 
Now, in my opinion, there was only one good brake in 
the market, and this was so much the best that there was 
not even a good second to it; but if reasonable terms 
could not have been made for its use then all the compa- 
nies should have united and adopted the next best. What 
is the case to-day? How many brakes are there in Eng- 
land! In America there is practically but one brake, 
and uniformity is universal, but how can there be inter- 
changeability when there is diversity of apparatus and 
systems as in England? Consequence is the railways 
have to pay for it, and when the system is adopted on 
goods trains as it is being done here, it will cost the rail- 
ways ones a million to get the best brake, the one that 
should have been adopted at the first. 

Yours faithfully, 
JouN Fernikz, M.1.C.E., England. 

Dundaff, Pa., U.S.A., June 14, 1886. 








CARDIFF FLOATING DOCK. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your journal for August 1, 1884, I find a para- 
graph referring to the Cardiff fluating dock signed “J. A.” 
I feel an interest in the construction of this dock, and not 
finding the explanation requested, I take the liberty to 
inquire if such explanation has ever been published ? 

Supposing the Cardiff floating dock to have been in 
operation for some time past, 4 should be much inte- 
rested to know how it has proved in actual service, 

I am, Sir, your obedient servant, 


Hamburg, June 26, 1886. 








Western AvsTraLia,—A tender has been accepted for 
the construction of a railway from Geraldton to Greenock 
in Western Australia for 42,000/, 








REFRIGERATING MACHINERY. 


On Refrigerating and Ice-Making Machinery and 
Appliances.* 
By Mr. T. B. Licutroot, of London. 
(Continued from page 606 of the last volume.) 

System B.—This is known as the compression process, 
and is used with liquids whose vapours condense under 
pressure at ordinary temperatures. Although prior to 
1834 several suggestions had been made with regard to the 
production of ice and the cooling of liquids by the evapo- 
ration of a more volatile liquid than water, the author 
believes that the first machine really constructed and put 
to work was made by John Hague in that year, from the 
designs of Jacob Perkins. According to Sir Frederick 
Bramwell+ the liquid used was one arising from the de- 
structive distillation of caoutchouc. The machine, so far 
as the author is aware, was never put to work outside of 
the factory where it was constructed. The water to be 
frozen was placed in a jacketted copper pan, the jacket 
being partially filled with the volatile liquid, and carefully 
protected on the outside with a covering of non-conducting 
material. A pump drew off the vapour from the jacket, 
and delivered it compressed into a worm, around which 
cooling water was circulated, the pressure being such as to 
cause liquefaction ; the liquid collected at the bottom of the 
worm, and returned to the jacket through a pipe, to be 
again evaporated. This apparatus, though in some re- 
spects cruds, is yet the parent of all compression machines 
used at the present time, the only improvements made since 
the year 1834 having been in matters of constructive detail. 

The next advance was made in 1856 and 1857 by James 
Harrison, who brought out a machine embodying the same 
principles as that of Perkins, but worked out on a larger 
and more practical scale. It was taken up by the late 
Mr. Siebe, and was the first ice-making machine that 
really came into practical use in this country and was 
employed ona commercial scale. An improved apparatus 
of this kind, in which ether is used as the refrigerating 
agent, is still manufactured by Messrs. Siebe, Gorman, 
and Co. The vapour tensions of ether are shown graphi- 
cally in Fig. 1 (see page 606 of our last volume). It 
is a not very volatile liquid, of specific gravity 0.720, 
having a latent heat of vaporisation of 165 deg., and a 
specific gravity of vapour of 2.24 compared with air. Its 
boiling point at atmospheric pressure is 96 deg. Fahr. It 
consists of a refrigerator, a water-jacketted pump, driven 
by a surface-condensing steam engine, and ether con- 
denser, and ice-making tanks containing copper moulds, 
around which brine cooled to a low temperature in the re- 
frigerator, is circulated by a pump. The refrigerator is a 
cylindrical vessel of sheet copper, containing clusters of 
horizontal solid-drawn copper tubes, through which the 
brine successively circulates. The shell is connected with 
the pump by a pipe, the liquid ether from the condenser 
being admitted through a small pipe having a cock, which 
is 80 adjusted as to pass the precise weight of ether that 
the pump will draw off. hat this weight is depends 
entirely on the pressure at which evaporation occurs ; the 
greater the density of the vapour the greater is the weight 
drawn off at each revolution of the pump. The pressure 
at which evaporation occurs is defined by the tempera- 
ture to which it is desired to reduce the brine, the boilin, 
point of the ether being regulated so as to give the requi 
reduction of temperature and no more, otherwise the 
apparatus would not work up to its full capacity. The 
condenser consists of a cluster of solid-drawn copper tubes 
placed horizontally in a wood tank, through which cool- 
ing water is circulated, the amount of water required in 
this country being about 150 gallons per hour for every ton 
of ice made per twenty-four hours. With the tempera- 
ture of cooling water available in this country, liquefac- 
tion generally occurs ata pressure of about 3 lb, per square 
inch above the atmosphere; but in a warm climate the 
pressure needed may reach as much as 10]b. or even 12 lb. 

The moulds, of sheet copper or steel, are filled with the 
water to be frozen, and are suspended in a tank, through 
which is kept up a circulation of cold brine from the refri- 
gerator. As soon as the ice is formed the moulds are re- 
moved and dipped for a few minutes in warm water to 
loosen the ice, which is then turned out. The sizes of the 
moulds vary a good deal according to the capacity of the 
machine, and the purpose for which the ice is to be used. 
A common plan is to commence with a thickness of 3 in. 
for a production of 1 ton per twenty-four hours, and to go 
up to 9 in. for 10 tons and upwards. The thickness exer- 
cises an important bearing upon the number of moulds to 
be employed for any given output ; for while a 3 in. block 
ean be frozen in eight hours, one 9 in. thick will take 
about thirty-six hours. The time, however, varies also 
according to the temperature at which the brine is worked. 
For an ether machine, such as that just described, the 
brine temperature may be taken at from 10 deg. to 
15 deg. Fahr. 

Another method is that known as the cell system. 
This consists of series of cellular walls of wrought or cast 
iron, placed from 12 in. to 16 in. apart, the space between 
each pair of walls being filled with the water to be frozen. 
The cooled brine circulates through the cells, the ice 
gradually forming outside, and increasing in thickness 
until the two opposite layers meet and join together. If 
thinner blocks are required, freezing may be stopped at 
any time, and the ice removed. In order to detach the 
ice from the walls it may either be left for a time after the 
circulation of the brine has been stopped, or a better and 
we plan is to pass some warmer brine through the 
cells. 

In order to produce transparent ice, it is necessary that 

* Paper read before the Institution of Mechanical 
Engineers. 
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the water should be agitated during freezing, so as to 
allow the escape of the air set free. When moulds are 
used, this is generally done by means of arms having a 
vertical or horizontal movement, which are either pushed 
up by the ice as it forms, leaving the block solid, or work 
backwards and forwards in the centre of the mould, divid- 
ing the block vertically into two equal pieces. With cells, 
tation is generally effected from the bottom by means 
of paddles. The ice which forms first on the sides of the 
moulds or cells is generally transparent enough even with- 
out agitation. The opacity gradually increases towards 
the centre, where the two layers meet and join together ; 
agitation is therefore more necessary towards the end of 
the freezing process than at the beginning. As the 
quantity of air held in solution by water decreases as its 
temperature is raised, it is obvious that less agitation will 
be required in hot than in temperate climates ; for this 
reason in India and elsewhere agitation is requentl 
dispensed with altogether. : 

Machines using ether as the refrigerating medium 
also largely made by Messrs. Siddeley and Co., of Liver 
pool, and Messrs. West and Co., of Southwark ; but they 
present no special features, which are not embodied 
in the apparatus already described, the points of differ- 
ence being in details to which it is not necessary. to refer. 

As already stated, the working pressure -u the refri- 
gerator must depend upon the extent of the reduction in 
temperature desired, bearing in mind that, the higher the 
pressure, the greater will be the work that can be got out 
of any given capacity of pump. The liquefying pres- 
sure in the condenser depends on the temperature of 
the cooling water and on the quantity that is passed 
bear in relation to the quantity of heat carried away ; 
and this pressure determines the mechanical work to 
expended. In any given machine the work may be 
accounted for as follows : 

Friction. 

Heat rejected during compression. . : 

Heat acquired by the refrigerating agent in passing 
through the pump. 

Work expended in discharging the compressed vapour 
from the pump. 

Against which must be set— 

ork done by the vapour entering the pump. 

Assuming that vapour alone enters the pump, the heat 
rejected in the condenser is : i 

Heat of vaporisation acquired in the refrigerator, with 
the correction necessary for difference in pressure. 

Heat acquired in the pump, less the amount due to the 
difference between the temperature at which liquefac- 
tion occurs and that at which the vapour entered the 

ump. 
. Though circumstances vary so much that no absolutely 
definite statement can be made as to the working of ether 
machines in general, the following particulars, taken 
from actual experiment in this country, will serve to show 
what may be expected under ordinary conditions : 


Production of ice, tons per twenty- 


four hours... ae eas , 15 tons 
Production of ice, pounds per hour 1400 lb. 
Heat-units per hour abstracted in 

ice making... ates <a ... 245,000 units 
Indicated horse-power in steam cy- 

linder, excluding that required for 

circulating the cooling water and = 

for working cranes, &c. __... «- SOLE-P. 
Indicated horse-powerinether pump 464 1.H.P. 
Thermal equivalent of work in ether 

pump, units per hour Us ... 119,261 units 
Ratio of work in pump to work in 

ice-making ... a. am a 1 to 2.05 
Temperature of water entering con- 

denser ... : sve ... 52deg. Fahr. 


Assuming the coal consumption per indicated horse- 
power to be 2]b. per hour, and the price of coal 15s. a 
ton, the total cost of producing transparent block ice in 
this country on the ether system with such a machine as 
that just referred to may be taken at about 5s. per ton, 
excluding allowance for repairs and depreciation. The 
production of ice would be about 8.3 tons per ton of coal. 

Methylic ether, a liquid which boils under atmospheric 
pressure at 10.5 deg. below zero Fahr., has been employed 
by Tellier in machinery of practically similar design to 
that used with ordinary ether. Its curve of vapour tensions 
is shown in Fig. 1. ‘Tellier’s apparatus has never come 
into use in this country, and need not be further dwelt 
on; for beyond the difference in size of pump, and the 
obvious alterations due to the higher working pressures, it 
presents no novel features of importance. 

Some years ago Raoul Pictet, of Geneva, successfully 
introduced sulphur dioxide as a refrigerating agent ; and 
in France a large number of his machines have been made 
and put to work. In this country also they have been 
used, but toa much smallerextent. The vapour tensions 
of sulphide dioxide are shown in Fig.1. Itis a liquid 
with a latent heat of vaporisation of 182 deg., and under 
atmospheric pressure boils at 14 deg. Fahr. This machine 
is also of similar design to those in which ether is em- 
ployed; but Pictet combined the refrigerator with the 
ice-making tanks, the brine being circulated by means of 
afan. In this way the space occupied was reduced, and 
the efficiency somewhat increased. The cost of producing 
ice by the Tellier and Pictet machines may be taken at 
practically the same as that by the ether process. 

Some of the more volatile derivatives of coal tar have 
been used in compression machines, especially in the 
United States ; but it will be unnecessary to refer to 
them in detail, as their application has been exceedingly 
limited. 

Anhydrous ammonia, which may now be obtained as 
an article of commerce, has of late years been very largely 
introduced as a refrigerating agent, more especially in 
Germany and in the United States, Under atmospheric 
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ressure anhydrous liquid ammonia boils at 37.3 deg. 
low zero Fahr., and under this condition its latent heat 
of vaporisation is 900 deg. Its curve of vapour tension is 
shown in the diagram, Fig. 1. So far as the cycle of opera- 
tion is concerned, it is precisely the same as for ether; 
the liquid is vaporised in the refrigerator by the action of 
the pump, which then compresses the vapour, and delivers 
it into the condenser at such pressure as to cause it to 
liquefy. In the construction of ammonia machines, how- 
ever, there are two essential points of difference. For in 
the first place the pressure of the ammonia vapour is much 
higher than that of ether at the same temperatures, its 
tension at 60 deg. Fahr. being 108 lb. per square inch; 
and, secondly, owing to the action of ammonia on copper, 
no brass or gun-metal can be used in any part with which 
the gas or liquid comes into contact. One of the chief 
difficulties encountered in the compression of ammonia is 
leakage at the pumpgland. The gas is extremely search- 
ing, and even at the comparatively low pressure of 30 lb. 
per square inch above the atmosphere, it will readily find 
its way through an ordinary gland; while at the pressure 
existing in the condenser, ‘which may be taken at from 
150 lb. to 180 lb. per square inch, this tendency is of 
course much aggravated. In order to minimise the leakage 
and to simplify the construction of the gland, the pumps 
are frequently made single-acting, as in this way the 
gland is exposed only to the refrigerator pressure, which 
isseldom above 30 lb. It is also usual for glycerine, or 
some lubricant that does not saponify with ammonia, to 
be injected into the pump, so as to form a liquid seal for 
the gland, and in some cases for the piston as well ; this 
is the general practice in the United States. In Germany, 
on the other hand, where the compression machine has 
been Nag Sy ee by plied, the double-acting pump is more 
usual, ‘o lessen leakage, Linde provides a chamber in 
the gland box, into which glycerine or some suitable 
lubricant is constant] teal at a slightly greater pres- 
sure than that prevailing in the condenser, so that the 
tendency is for the lubricant to leak inwards, instead of 
ammonia outwards. Any lubricant that does get into 
the pump passes out with the ammonia, and is separated 
from it in a suitable vessel. Up to the present time 
so few ammonia compression machines have been con- 
structed in England, that as yet no general practice has 
been established ; but on the whole the feeling seems to 
be in favour of the single-acting pump. 

With regard to the other parts of the apparatus, but little 
need be said. Wrought-iron coils or zigzags are used for 
both the condenser and refrigerator, their precise form 
depending on the fancy ofthe designer. The refrigerator 
is generally combined with the ice tanks, the cooling 
pipes being placed either below or at the side of the 
moulds, sometimes in a separate compartment and some- 
times in the same tank. With the cell system an inde- 

ndent refrigerator is used, the cooled brine being circu- 

ated by a pump in a similar manner to that described 
for the ether system. Owing to the low temperature 
which may be attained by the use of ammonia, care has to 
be taken in the selection of a brine that will not congeal 
with the degree of cold to which it will be subjected. A 
solution of calcium or magnesium chloride in water is 
generally used. 
he mechanical work expended in compressing am- 
monia may be accounted for in a precisely similar manner 
to that expended in the compression of ether. Notwith- 
standing that the degree of compression is so much 
greater with ammonia than with ether, the energy ex- 
nded in compressing, heating, and delivering the gas is 
ess, owing to the much smaller weight of ammonia re- 
quired to —— a given refrigerating effect, the weights 
being in the inverse ratio of the heats of vaporisation, or 
as1to5.45. For this reason the cost of making ice is 
much less with ammonia than: with ether, one ton of coal 
being capable of producing as much as 12 tons of ice in 
well-constructed ammonia apparatus having a capacity of 
15 tons per twenty-four hours. With coal at 15s. a ton, 
the cost of making ice by the ammonia compression system 
may be taken at about 3s. 9d. per ton for a production of 
15 tons per twenty-four hours, exclusive of allowances for 
repairs and depreciation. 
hrough the ——- of the manager of the Linde 
British Ice Company, the author is enabled to give the 
following results of a test made by a committee of 
Bavarian engineers with a machine erected in a brewery 
in Germany. The test, he believes, was carried out in an 
impartial manner ; and though it is not put forward by 
the Linde Company as showing the results attained in the 
ordinary working of their machines, it will nevertheless 
be of interest as indicating what may be expected under 
the most favourable conditions. 
Nominal capacity of machine, tons 


of ice per twenty-four hours 24 tons. 
Actual production of ice, tons per 

twenty-four hours a ads 39.2 ,, 
Actual production of ice, pounds 

perhour ... wa 2 sh 3659 Ib. 
Heat-units abstracted per hour in 

ice-making ... S: da ... 731,800 units. 
Indicated horse-power in steam 

cylinder, excluding that required 

for circulating the cooling water 

and for working cranes, &c. 53 1.H.P. 
Indicated horse-power in ammonia 

pump ke dit deve = ae 3B y, 
Thermal equivalent of work in am- 

monia pump, units per hour . 97,460 units. 
Ratio of work in pump to work 

in ice-making wa oH me 1 to 7.5 
Total feed-water used in boiler, 

pounds per twenty-four hours ... 26,754 lb. 
Ratio of coal consumed to ice made, 

taking an evaporation of 8 lb. of 

water per pound of coal 1 to 26.3 








In this casa the pumps were driven by a Sulzer engine, 
which developed one indicated horse-power with 21.8 lb. 
of steam per hour, including the amount condensed in 
steam pipes. 

Ammonia compression machines are manufactured in 
this country by Messrs. Siebe, Gorman, and Co., by the 
Birmingham Refrigeration Company, and by the Linde 
British Ice Company. 

System C.—This is known as the absorption process, and 
was first applied by Carré about 1850. The principle 
—— is chemical or physical rather than mechanical, 
and depends on the fact that many vapours of low- 
boiling point are readily absorbed by water, but can be 
separated again by the application of heat to the mixed 
liquid. A considerable number of machines in which 
ammonia was used in combination with water as an 
absorbent were made by Carré in France; but no very 
high degree of perfection was arrived at, owing to the 
impossibility of getting an anhydrous product of distilla- 
tion; the ammonia distilled over contained about 25 per 
cent. of water, which caused a useless expenditure of heat 
during evaporation, and rendered the working of the ap- 
paratus intermittent. 

Taking advantage of the fact that two vapours of 
different boiling points, when mixed, can be separated by 
means of fractional condensation, Rees Reece brought out 
in 1867 an absorption machine in which the distillate was 
very nearly anhydrous. The action of the machine was 
briefly as follows: Ordinary liquid ammonia of com- 
merce, of 0.880 specific gravity, was heated, and a mixed 
vapour of ammonia and water was driven off. By means 
of vessels termed the analyser and the rectifier, the bulk 
of the water was condensed at a comparatively high 
temperature, and run back to the generator; while the 
ammonia passed into a condenser, and there assumed the 
liquid form under the pressure produced by the heat, and 
the cooling action of water circulating outside. The 
nearly anhydrous liquid was then utilised in a refrigerator 
in the ordinary way; but instead of the vapour being 
drawn off by a pump, it was absorbed by cold water or 
weak liquor in a vessel called an absorber, which was in 
communication with the refrigerator; and the strong 
liquor thus formed was pumped back to the generator, 
and used over again. 

This apparatus was afterwards improved by Stanley. 
who introduced steam coils for causing the evaporation in 
the generator; and then by Pontifex and Wood, who 
have succeeded in bringing the absorption machine to a 
considerable state of efficiency. The generator contains 
coils to which steam is supplied from an ordinary boiler. 
There is also (1) an;analyser ; (2) a rectifier and condenser ; 
(3) a refrigerator or cooler, in which the nearly anhydrous 
ammonia obtained in the condenser is allowed to evapo- 
rate; (4) an absorber, through which weak liquor from 
the generator continually flows and absorbs the anhydrous 
vapour roduced in the refrigerator ; (5) an economiser 
or interchanger, by means of which the cold strong liquor 
from the absorber is heated by the hot weak liquor pass- 
ing from the generator tothe absorber; and (6) pumps 
for forcing the strong liquor produced in the absorber 
back into the analyser, where, meeting with steam from 
the generator, the ammonia is again driven off, the pro- 
cess being thus carried on continuously. 

Assuming the action of the economiser to be perfect— 
which of course is a condition never met with in practice 
—all the heat given out by the steam in the generator 
coils would be found in the water issuing from the con- 
denser, less that portion directly lost by radiation and 
conduction. In this case the total heat expended would 
be that required to vaporise the ammonia, and the water, 
which in the form of steam unavoidably passes off with 
the ammonia to the rectifier and condenser; plus the 
heat lost by radiation and conduction. In the refrigera- 
tor the liquid ammonia in becoming vaporised will take up 
the precise quantity of heat that was given off during 
its cooling and liquefaction in the condenser, less the 
amount due to difference in pressure, and less also the 
small amount die to the difference in temperature be- 
tween the vapour entering the condenser and that leav- 
ing therefrigerator. Again, when the vapour enters:into 
station with the weak liquor in the absorber, the heat 
taken up in the refrigerator is given to the cooling water, 
subject to slight corrections for differences of pressure and 
temperature. Saperans there were no losses therefore, 
the heat given up by the steam in the generator, plus that 
taken up by the ammonia in the refrigerator, would be 
precisely equal to the amount taken off by the cooling 
water from the condenser, plus that taken off from the 
absorber. The sources of loss are : 

Inefficiency of the economiser. 

Radiation and conduction from all vessels and pipes 
that are above normal temperature. 

Useless evaporation of water which passes into the 
rectifier and condenser. 

Conduction of heat into all vessels and pipes that are 
below normal temperature. 

Water passing into the refrigerator along with the liquid 
ammonia. 

It will have been seen that the heat demanded from the 
steam is very much greater in the absorption system than 
in the compression. This is chiefly due to the fact that in 
the absorption system the heat of vaporisation acqui 
in the refrigerator is rejected in the absorber, so that] the 
whole heat of vaporisation, required to produce the am- 
monia vapour prior to condensation, has to be supplied 
by the steam. In the compression system, the vapour 
passes direct from the refrigerator to the pump, and 
power has to be expended merely in raising the pressure 
and temperature to a sufficient degree for enabling lique- 
faction to occur at ordinary temperatures. On the other 
hand, a great advantage is gained in the absorption ma- 
chine by using the direct heat of the steam, without first 
converting it into mechanical] work ; for in this way its 








latent heat of vaporisation can be utilised by condensi: 
the steam in the coils and letting it escape in the Seond of 
water. Each pound of steam passed through can thus be 
made to give up some 950 units of heat ; while in a steam 
engine using 2 lb. of coal per indicated horse-power per 
hour, only about 160 units are utilised per pound of steam, 
without allowance for mechanical inefficiency. In the 
absorption machine also the cooling water has to take up 
about twice as much heat as in the compression system, 
owing to the ammonia being twice liquefied, namely once 
in the condenser and once in the absorber. It is usual 
to pass the cooling water first through the condenser and 
then through the absorber. 

The cost of producing clear block ice in this country, 
with an absorption machine of fifteen tons capacity per 
twenty-four hours, may be taken at about 4s. per ton, 
with good coals at 15s. per ton, exclusive of allowance for 
repairs and depreciation. About ten tons of ice can be 
made per ton of coal consumed, assuming an evaporative 
duty of 8 lb. of water per pound of coal. 

System D.—In this, which is known as the binary absorp- 
tion system, liquefaction of the refrigerating agent is 
brought about partly by mechanical compression and 
partly by absorption ; or else the age agent itself 
is a compound of two liquids, one of which liquefies at a 
comparatively low pressure, and then takes the other into 
solution by absorption. 

An apparatus of the first kind was brought out in 1869 
in Sydney by Messrs, Mort and Nicolle, who used am- 
monia, with water as an absorbent. The machine con- 
sisted of an evaporater or refrigerator, a pump, and an 
absorber. The evaporator was supplied with strong am- 
tuonia liquor, which was vaporised by means of the 
reduction of pressure induced by the pump, and so ab- 
stracted heat from the liquid to be cooled. The weak 
rs jd passing out at the bottom of the evaporator was 
led by pipes to the pump, where it met with the ammonia 
vapour, along with which it was forced through cooling 
vessels under sufficient pressure to cause the solution of 
the ammonia; and the strong liquor thus formed was 
again passed into the evaporator. This machine was onl 
used by the inventors in Australia, so far as the author is 
aware ; and he has no particulars as to fuel consumption 
or cost of working. It was not likely, however, to be a 
very economical apparatus, because the whole of the water 
entering the evaporator with the ammonia had to be 
reduced in temperature, giving up its heat tothe ammonia 
vapour, and to that extent preventing the performance of 
useful cooling work. But this disadvantage was in some 
degree prey gg for by reducing the temperature of 
the strong liquor before it entered the evaporator, by 
means of an interchanger, through which the very cold 
weak liquor passed on its way to the pump. 

In machines of the second kind, in which both liquids 
are evaporated at a low temperature, the foregoing objec- 
tion does not exist; and though this mode of working 
has not as yet been introduced into this country, it has 
been successfully employed in the Unnited States for 
several years by Messrs, De Motay and Rossi. The liquid 
used is a mixture of ordinary ether and sulphur dioxide, 
and has been termed ethylo-sulphurous dioxide; its 
adoption was decided on after a series of experiments 
with numerous other combinations of ethers and alcohols 
with acids. In these investigations it was found that 
liquid ether at ordinary temperatures possessed an absorb- 
ing power for sulphur dioxide amounting to some 300 
times its own volume; while at 60 deg. Fahr. the tension 
of the vapour given off from the binary liquid was below 
that of the atmosphere. In working, both liquids evapo- 
rate in the refrigerator, under the influence of the pump ; 
and in the condenser the pressure never exceeds that 
necessary to liquefy the ether. The compressing pump 
has less capacity than would be required for ether alone, 
but more than for pure sulphur dioxide. As to the cost of 
making ice by this process, the author has no particulars ; 
but he believes it to be somewhat less than with ether. 

An interesting application of the binary system has 
lately been made by Raoul Pictet, who found that by com- 
bining carbon dioxide and sulphur dioxide he could obtain 
a liquid whose vapour tensions were not only very much 
less than those of carbon dioxide, but were actually below 
those of pure sulphur dioxide at temperatures above 78 
deg. Fahr. The curve for Pictet’s liquid is shown in the 
diagram, Fig. 1. This is a most remarkable and unlooked- 
for result, and may open up the way for a much greater 
economy in ice production than has yet been attained. 
As to the results that have been obtained with this pro- 
cess, the author has no definite particulars ; but he under- 
stands it is stated to givea production of 35 tons of ice 


per ton of coal, 
(To be continued.) 





THE PANAMA CANAL. 

AT a recent meeting of the Engineers’ Club of Philadel- 
phia, Mr. E. 8. Hutchinson read a paper giving a résumé of 
the report of the Hon. John Bigelow on the Panama 
Canal made to the New York Chamber of Commerce. 

After stating that the Chambers of Commerce of some 
European cities as well as that of New York were in- 
vited by M. De Lesseps to send delegates to assist at the 
inspection of the canal in February last, he briefly de- 
scribed the work as follows : 

The project contemplates the construction of an open 
ship canal without locks, from Colon, on the Atlantic 
side of the Isthmus, up the valley of the Rio Chagres, 
through the Cordilleras at Culebra, and down the valley 
of the Rio Grande to the bay near Panama, on the Pacific. 
ha ege at sea level at Colon, the canal reaches Ma- 
tachin, 27 miles, with cuttings varying from 20ft. to 
168 ft. ; from Matachin to Culebra, seven miles, the hills 
are from 100ft. to 240ft., while at the latter point the 
crossing of the Cordilleras, the maximum cut is 320ft. ; 
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along the eight miles to sea level the decline is rapid. 
The four miles remaining will be dredged 325ft. wide in 
Panama Bay to Perico Island. The plan necessarily in- 
cludes the erection of a breakwater and other extensive 
harbour improvements at Colon, with a breakwater and 
jetties, and a tidal basin at La Boca, Depth of water to 

maintained 27 ft. to 29ft. In the low lands the widths 
will be 164 ft. and 72ft., top and bottom respectively ; 
and in the Cordilleras they will be 102 ft. and 78 ft. 

he original plan, ‘‘Mr. Hutchinson believes,” con- 
templated the construction of ‘‘ sidings” or passing places 
every six miles; but the report mentions only one, three 
miles long, at Tavernilla, 19 miles from Colon. 

The most serious obstacles to be overcome are treated 
of under four heads : 

1, The control of the River Chagres. 

2. The cut through the Cordilleras at Culebra. 

3. Keeping the channel open from mouth of the canal 
at La Boca to near Perico Island. 

4. Securing the labour required at practicable rates. 

The report states that the Chagres, which, with its 
tributaries, has a normal flow of 450 to 500 cubic feet 
per second, has recently been known to rise 40 ft. to 50 ft., 
and discharge 2550 cubic yards per second; and in 1857, 
Colonel Totten gauged it at 2093 cubic yards per second ; 
and that the improved channel of the Chagres will carry 
off 520 cubic yards per second, so that, at a time of maxi- 
mum flood, 1573 cubic yards per second will have to be 

rovided for. He mentioned the two plans that have 

en proposed to get rid of the dangerous surplus ; one, 
the construction of lateral channels, and the other the 
building of a catch-water basin, large enough to hold a 
flood or two of the Chagres. Mr. Hutchinson said that 
within a few days he had been officially advised that both 
plans are still under consideration by the Technical Com- 
mission, though Mr. Bigelow is of the opinion that the 
**dam” project is most in favour. 

He condensed from the report a description of the 
dam: three quarters of a mile long, 140 ft. high, 1300 ft. 
wide at base, with exterior slope of 4 to 1, Waste 
weir, a 20ft, diameter tunnel, with in-dam orifice 80 ft. 
to 100ft. above bottom of dam. Quantity of material, 
9 million cubic yards, with a reservoir capacity of 
4 billion cubic yards. He pointed out the important 
omission from the report of the results of the examinations 
for depth of foundation for the dam, and also of estimate 
of cost of construction. 

He quoted from the report that the maximum cut at 
Culebra was 320 ft., and that the quantity of material to be 
removed at this epee and within 14 miles, was 26 million 
cubic yards, The report goes on to state that the Anglo- 
Dutch Company, which had contracted to remove 915,000 
cubic yards per month, has never excavated 131,000 cubic 
yards per month, that only 1} million cubic yards had 
been removed up to January Ist, 1886, and that this con- 
tract was so modified that from 800,000 to 432,000 cubic 
yards per month were to be taken out during the next 
three years, insuring the completion of the work by 
July ist, 1889, 

Mr, Hutchinson concluded that from the meagre figures 
given this would be impossible, and that, if there were no 
increase in the rate, fifteen years will be required, even if 
no serious nor unforeseen delays occur. He noted the im- 
portant fact that the company was to furnish machines 
and men, and that, having failed in its part of the con- 
tract, the contractors were released from all obligations. 

He was of opinion that the report did not show that 
careful surveys had been made of the Panama terminus, 
as important questions mentioned elsewhere were not 
touched upon. ‘“ Plans,” it states, ‘‘are in contemplation 
for a dam across the Grande, for a dyke four miles long, 
from Gama Point to Naos.” No mention is made of the 
tidal basin three-quarters of a mile square, which is 
deemed indispensable, and has recently been estimated 
will cost 30 million dollars. It went on to state that very 
little work has been done at this terminus, none within 
the shore line, and that very extensive repair and con- 
struction shops had been erected near the Mangrove 
Swamps, and that the pestilential exhalations were par- 
ticularly fatal to skilled labour, 

He noted that the report treated the labour question 
quite fully. It points out that the native supply was 
very limited and uncertain, and that agents of the com- 
pany were constantly employed in all of the available 
markets gathering recruits; that the percentage of deser- 
tions was heavy ; that of the 12,000 men on the rolls, the 
number is thought to be considerably ex rated ; that 
unskilled labour, which at the beginning had been 
90 cents, was now 1.75 dols. per day; that skilled black 
.abour nn 30 from 2.00 dols. to 2.75 dols. per day, while 
white mechanics received 5.00 dols. gold. 

He drew attention to that portion of the report which 
states that the American Contracting and Dredging Com- 
pany had a contract for excavating 39} million cubic yards 
of dredgible material from the port of Colon, from the 
main canal, and from the auxiliary vanals, for the im- 
provement of the Rio en tng and extending from Colon 
to Matachin, about 274 miles. There will be 18% miles of 
auxiliary canal. Work was begun early in 1884 and has 
been kept up steadily, there being at present seven dredges 
at work, to January 31st, of the present year, this 
company had excavated about 7 million cubic yards, the 
amount for January being 952,000 cubic yards. Mr. 
Bigelow appears to have no doubt but that this company 
will have its work completed by the stipulated time, De- 
cember Ist, 1887, 

r. Hutchinson also observed that a list is given of six 
contractors who were to have had contracts amounting to 
125 million dols., only one of which, the American Con- 
tracting and Dredging Company, is mentioned as having 
done any work, unless it be that the Anglo-Dutch Com- 
pany, which is reported as at work on the Culebra cut, is 
identical with the ‘‘ Société de Travaux Publique et Con- 
struction Companie,” which he is unable to determine, 
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He considered it desirable to know whether or not any | 
of these companies have thrown up their contracts? What 
companies are still at work? Where on the line they are 
located ? What amount of work has been done by each ? 

He quoted from the report that on January 31st there 
were 21 dredges and 82 excavators on the work, ‘‘ with 
the auxiliary boats, trains, and machinery,” and added 
that for further details we must seek elsewhere. 

He abstracted the quantities as follows: The total ex- 
cavation necessary to complete the work was given by the 
engineers at 157 million cubic yards. ‘[o February 1st, 
1886, there have been done 184 millions—11? per cent.— 
leaving 1384 millions yet to be done—88} per cent. 

Total excavation, January Ist, 1886, 17 million cubic 
yards ; total excavation, September 1st, 1884, 10 million 
cubic yards ; total excavation, 16 months, 7 million cubic 
yards ; average per month for 16 months, 425,000 cubic 
—) the work for January, 1886, was 1,400,000 cubic 
yards. 

He remarked that at the latter rate about eight years 
from February 1st, of this year, would be required to 
complete the work, were there no other problems than 
that of excavation to be considered, and that the unknown 
quantities in the problem were too many for ordinary 
methods of solution. 

Mr. Hutchinson pointed out that, as regards the matter 
of expenditures, Mr, Bigelow adds nothing to M. De 
Lesseps’ report of July, 1886 ; nor is the date of closing of 
the financial year given. Adopting the figures of this 
report we have total amount realised to that date: 944 
million dols. ; expenditures 734 millions, balance 20? mil- 
lion dols. Of the total expenses only 23 million dols.— 
31 per cent.—were for installing machinery, clearing line, 
pe fp excavation ; the remainder were for expenses of or- 
ganisation, supplies, and plant. Since that date the com- 
aon d has received 25 million dols., but what the expenses 

ave been approximately for the past year, more or less, 
Mr. Bigelow does not inform us, 

The paper concluded by remarking that the map ac- 
companying the Chamber of Commerce report was on 
the small scale of about 46 miles to the foot, and that it 
—— to be a copy of one made to show the condition 
of the work June Ist, 1884—two years ago. 

The final conclusion seemed to be that in the interest of 
engineering it was to be greatly regretted that the inspec- 
tion and report had not been made by a thoroughly 
equipped engineer. 





American Steam NavicaTion.—The net earnings of 
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the Pacific Mail Steamship Company in 1885-6 were 
1,300,485 dols. The corresponding net earnings in 1884-5 
were 1,617,055 dols. ; and in 1883-4, 1,393,480 dols, 


LIGHT FITTINGS. 





ABOVE we illustrate a very fine switch board designed 
and constructed by Messrs. Siemens Brothers to control 
the whole of the electric light circuits on board the 
Brazilian ironclad Riachuelo. The baseplate is a slab 
of slate hinged at one side, so that it can be swung 
back in its frame to expose the whole of the connections 
at the back. The three dynamos with which the ship 
is fitted are connected to the double contact keys at 
the bottom of the board. These each make connection 
at two places ; the first contact is of carbon to take the 
spark, and the second of metal to transmit the current 
when the key is pressed down and clamped into its 
place. The keys are connected to the upper three 
horizontal crossbars of the central commutator. The 
vertical bars are the terminals of the various circuits 
in the ship, and can be coupled to the crossbars by 
sliding pieces, which can be set over either of them, 
and held in firm contact by the clamp which bears on 
the end of the vertical bar. The double row of bosses 
at the top of the board are fuses in the circuits. 

The circular switch is intended to be used for the 
purpose of inserting resistance in a circuit. The current 
enters at the top binding screw, which is in connection 
with the lever, and the other binding screws are joined 
to successive resistance coils coupled in series. By mov- 
ing the lever the resistance in circuit may be varied 
from nothing to the maximum in step of any predeter- 
mined amount, say one-tenth to one-fourth of an ohm, 
according to circumstances. The remaining engraving 
represents a glow lamp inclosed in a strong lantern. 





AUSTRALIAN WATER SupPLy.--The engineer of the New 
South Wales Commission has prepared plans for a canal 
to tap the Murray near Howlong, and carry a portion of 
the waters of that river to the Edwards or Moulamein. 
It is thought that by a similar scheme another portion of 
the Murray waters can be diverted at the same point, and 
carried by a canal to the Goulburn. This will render the 
irrigation of the northern plains from the latter stream a 
comparatively simple matter. A weir on the Goulburn 
near Murchison is looked upon as the probable head 
works of the scheme for irrigating the plains, but with 
no other supply than that from the Goulburn, it is esti- 
mated that the water in the canal would not penetrate 
further westward than the Loddon, while the accession o 
the Murray waters, by the scheme proposed, would give 
sufficient water to reach the mallee country, and irrigate, 
according to rough calculations, a portion of the Wim- 
mera district. The difficulty in carrying out the suggested 
direct canal from Howlong to Murchison is some high 
intervening ground, but that, it is believed, can be skirted, 
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Patent on any of the grounds mentioned in the Act. 


FIREARMS. 


. od Coster, Edinburgh. Extracting Me- 
chanism of Breechloading Small Arms, [8d. 3 Figs.) 
April 8, 1885.—This invention relates to improvements in the me- 
chanism for extracting the cartridge case from the barrel of a 
rifle fitted with a Me.tini action. Increased power in extracting is 
obtained by the addition of an “‘ extracting lever” to the lever and 
extractor as as at present used. (Sealed May 14, 1886). 


5145. C. W. Heaton and T. Bolas, London. Making 
Night Sights or Luminous Sights for Guns. [6d.| 
April 25, 1885.—According to this invention, glass tubes filled wit 
phosphorescent material are fixed to the barrel of the gun by any 
suitable mechanical contrivance. (Sealed June 1, 1886). 


5245. T. Stead, London. (D. Moore, New York, U.S.A.) 
Improvements in Guns for Dischar; Projectiles 
Containing D te or like olosive Mate- 
rials. (8d. 3 Figs.) April 15, 1886.—A projectile charged with 
dynamite cannot be discharged with safety from a gun constructed 
with the usual solid breech, by means of ordinary gunpowder, as 
the shock on the projectile caused by the sudden ignition of the 
powder may easily explode the dynamite. According to this in- 
vention, the rear end of the breech of the gun is provided with an 





i y 
Ella 





extension or air chamber ¢ in which is fitted a piston f rigidly con- 
nected with a piston f2 fitting in the bore of the gun. Metallic 
discs and expanding wads are attached to each piston, The powder 
charge ¢ is placed between the piston f? and the dynamite projec- 
tile nm, On the explosion of the powder charge c, the piston f is 
forced into the air chamber i until the air, becoming graduall 
more compressed, enables the projectile to move gradually forward, 
andthus prevents the premature explosion of the dynamite. 
tube, with stop-cock, serves to admit air into the air cushion 
chamber ti, (Accepted May 25, 1886). 


5252. H. E. Newton,London. (A. Nobel, Paris.) Im- 
provement in the Treatment of losive Com- 

junds. [4d.] April 28, 1885.—The object of this invention 
is to render nitro-glycerine comparatively inexplosive and safe 
while it is stored. This is effected by adding tar oil to the nitro- 
glycerine. To restore the explosive properties of the nitro- 
glycerine, oleic acid or petroleum is added to the above mixture, 
thereby precipitating the nitro-glycerine (Sealed May 18, 1886). 


5440. <A. Jullien, Paris. Improvements in the 
Manufacture of Blanks to Form the Bottoms of 
Cartridge Cases. ([6d.) May 2, 1885.—The blanks are sawn 
or cut off from cast metal bars, and then brought by hammering 
to the required dimensions. By this means denser bottoms are 
obtained at a smaller cost than by the usual mode of manufacture. 
(Sealed May 14, 1886). 


6096. H. Greener, ham, Rifle Vernier. 
(6d. 4 Figs.] May 19, 1885,—The object of this 
marking of the leaf of the rifle sight to allow for windage or drift, 
or to determine the true centre. This is effected by the addition 
of an arm fixed at right angles to the standards of the ordinary 
vernier elevator. This arm is furnished with a point or pointed 
= for the purpose of scratching upon the bar of a rifle sight, and 

eaving a distinctly marked line. (Sealed May 14, 1886). 


6223. H. Bates, Birming Improvements in 
Rifle Sight Elevators, (6d. 2 Figs.) May 21, 1885.—The 
improvement consists in attaching to the lower end of the body 
of the sight elevator, a crossbar carrying a scriber, which can be 
used to mark lateral allowances on the sight of the rifle. (Sealed 
May 11, 1886). 


6517. W. Kennish, New York, U.S.A. Improve- 

Explosive Projectiles. (Sd. 6 Figs.) May 29, 
1885.—The most important part of this invention consists in pro- 
viding the wall of the shell with numerous small chambers, in each 
of which is tightly fixed a plug of lead, so placed as not to project 
beyond the exterior surface of the shell. These chambers are in 
communication with the charge of the shell, and when the shell 
explodes, the plugs are forced out in all directions, thus combining 
the deadly effect of musketry with the extended range of artillery. 
(Sealed May 18, 1886). 


6552. H. P. Miller, London. Improvements in 
Sight Elevators for earms. (8d. 1 Fig.) May 29, 
1885.—The object of this invention is to afford increased facilities 
for taking accurate aim with firearms. The improvements consist 
in stamping or engraving various tables and indices upon the sight 
elevator. (Sealed May 18, 1886). 


6561. F. Bolton, London. An Improved Manufac- 
ture of Cartridge Cases. (6d.] May 29, 1885.—This inven- 
tion relates to the production of a “‘non-residuum cartridge case” 
for use in breechloading firearms, which shall be entirely con- 
sumed by the explosion of the charge, thus preventing the possi- 
bility of the cartridge case jamming after discharge. The 
improved cartridge case is made of soluble gun-cotton, to which 
camphor or blacklead is added in sufficient quantity to render it 
capable of withstanding the highest heat to which the gun can be 
heated by rapid and continuous firing, while leaving it sufficiently 
inflammable to disintegrate by the explosion of the contained 
charge, and leave little or no residue after combustion. (Sealed 
May 18, 1886 


6591. H. S. Maxim, Improvements in 
Guns and Explosive 


Projectiles, chi 
for Destroying [8d. 12 Figs.] May 30, 1885.—This 


Ships. 
invention relates to guns for throwing torpedoes. The breech 


London. 


invention is the |° 





piece of the gun is of smaller diameter than the bore of the gun, 
and of sufficient length to contain the charge. The bore of the 
gun is rifled, and the outside casing of the torpedo is furnished 
with ribs or projections to fit in the rifling. The torpedo consists 
of a casing of wrought iron divided into compartments in which 
are pl packages of dynamite held firmly in place by strips of 
felt. A central tube, extending through the torpedo from end to 
end, contains the detonator, which is exploded by a pointed rod 
when the torpedo strikes the ship. The torpedo is provided at its 
forward end with an air chamber, so that when the torpedo falls 
into the water, it rises and continues its course along the surface. 
(Sealed June 11, 1886). 


6944. T. Stead, London. (D. Moore, Brooklyn, U.S.A.) 
Improvements in Machines for Loading Cartridg« 
Shells for Shot Guns, (8d. 5 .] June 8, 1885.— 
invention relates to a combination of devices comprised in one 
small compact machine to be opexsed by hand. This improved 
loading apparatus expels the expended cap, re-ca) laces the 
powder, shot, and wads, and crimps the shell, (& May 18, 
1886). 


7048. D.R. Dawson, Dundee, N.B. Improvements 
in Line-Throwing Guns. (8d. 4 Figs.] June 10, 1885.— 
This invention relates to line-throwing guns constructed according 
to Patent No. 3460 of 1881. The improvements consist chiefly in 
constructing the projectile so as to carry an increased quantity of 
line, and in the attainment of an increased range and greater 
accuracy of flight. The improved projectile consists of a tubular 

rt to enter the barrel of the gun, and an enlarged hollow head 

‘ormed on the front end of the tubular part. This hollow head is 
pear-shaped, and is constructed to carry a ball of cord joined to 
the end of the cord inclosed in the tubular part. (Sealed June 1, 


7715. R. Jones and W. Taylor, Liv 1, Im- 
provements in Breechloading Spo Guns. (8d. 
2 Figs.) June 25, 1885.—This invention has for its object the 
arrangement of the action lever and safety bolts, so that they 
shall be safer and more convenient. It applies more es ly to 
hammerless guns, but the arrangement of the action lever’ may 
also be u in other breechloading guns, The action lever is 
placed far back in the stock with the arm of the crank under the 
comb, the other arm projecting down into the stock. By this 
means more leverage is obtain A safety bolt is used for each 
trigger, and when the lever rod is drawn back to open the gun, the 
safety bolts are also drawn back over the triggers. (Sealed May 18, 
1886). 


7125. T. Smith, London, Safety te Shells. 
(8d. 2 Figs.) June 25, 1885.—The object of this invention is to 
prevent explosive shells from bursting in the gun from the con- 
cussion caused by firing the charge of powder. The shell is made 
of the ordinary form, and the dynamite is inclosed in a light 
metal case which is securely kept in place by strips of felt. e 
vacant space between the case and the body of the shell and the 
felt pads is filled up with glycerine or thick oil, which, combined 
with the elasticity of the soft felt, will prevent any shock of suffi- 
cient force to explode the dynamite or other explosive used. 
(Sealed May 11, 1886). 


$996. T. Nordenfelt, London. Improvements in 

es for Machine Guns. (8d. 7 Figs.) July 25, 
1885.—The improved carriage is designed to carry an ample store 
of ammunition with the gun itself, and thus render the gun toa 
great extent independent of its limber when in action. The car- 
riage is also designed with a view to be taken in pieces, and when 
necessary, loaded upon mules for conveyance across otherwise 
impracticable country. The body of the gun consists of three steel 


Cc 





























compartments in which ammunition is stored, two side ones A, A, 
and a central one B, These three compartments form one rigid 
cellular frame, On the top of the box B is fixed a cone D, which 
forms the foundation for the machine gun E with its training gear 
F and elevating gear G. The trail of the gun is a rectangular 
cellular structure consisting of two com ents H and I for 
storing ammunition, and a compartment K for carrying tools. (Ac- 


cepted May 7, 1886). 

13,444. D. Fraser, ‘Edinburgh. Improvements in 
Telescopic Sights f< Small Arms ; also in the Form 
of Stock for Shot Guns. (8d. 5 Figs.) 


November 6, 1885.—As at present attached to the barrel, the tele- 
scope is not capable of adjustment for elevation. According to 
this invention, the telescope may be dep’ or elevated by 
means of a strong vertical screwed pin, working up the centre of 
the attachment band from below, and cut to the desired pitch, so 
that a turn of the screw gives an equivalent elevation. e tele- 
scope is held by a bolt of jai construction on to the dove- 
tailed pieces inserted in the rib of the barrel, so that the sight is 
not shaken loose by the recoil of the rifle. The improvement in 
the form of stock consists in making a fence on the Le and right 
side of the stock, so that when the eye looks straight along the 
barrel, the cheek touches the fence, and prevents any error in 
taking aim. (Sealed May 11, 1886). 


1871. A.J. Boult, London. (D. M. Meford, Toledo, Ohio, 
U.S.A.) Improvements in Ordnance. (8d. 4 Figs.} Feb- 
ruary 9, 1886.—This invention has reference to the construction of 
heavy ordnance, and has for its object the uniform distribution of 
strains resulting from the internal pressure, and from the expan- 
sion and contraction of the metal. The chief improvement con- 
sists in the combination of a gun tube with an external jacket 
80 as to leave a space between adapted for the close confinement 
of air or liquid. Destructive strains are thus avoided by the use 
of a comparatively thin gun tube or barrel free to expand and 
contract independently, whilst the surrounding fluid transmits 
the internal pressure uniformly to the exterior jacket of the gun. 
(Sealed May 18, 1886). 





INDICATING APPLIANCES. 


E. Ubrig, Berlin. Improvements in §; 

Scales or Balances. (8d. 5 Figs.) May 30, 1885.—This in- 
vention relates to spring balances in which the scale is at the top 
of a vertical bar —— to the weighing springs. The improve- 
ment consists in replacing the ordinary guiding links of the bar by 
elastic bands which are permanently fixed to the stand and the 
bar, The balance is by this means rendered more sensitive as the 
frictional resistances are reduced. (Sealed June 1, 1886). 


7412. J. H. Steward and W. Dredge, London. Im- 
provements in Instruments for M es 
and Range . (8d. 4 Figs.) June 18, 1885.—The 
improvements consist in the application of a movable base to carry 
the index glass of a sextant, and with it, the screw or other 
appliance by which it is moved, so that while the movement per- 
mits of an arc of a circle being described around the horizon glass, 
the relative position of the index mirror and screw is not altered. 
This in practice permits of objects being taken for the purpose of 
alignment in measuring angles and range-finding, that are many 
degrees removed from a right angle without an error occurring. 
(Sealed May 28, 1886). 


11,673. H. Hallworth and J. L. Sharrock, Accring- 
ton, Lancaster. An roved Packing for the Glass 
Tubes of Water Gauges. (Sd. 4 Figs.) October 1, 1885.— 
The improvement consists principally in the use of a conical 
lip ring of india-rubber which is fitted on to the glass tube, 
and is held in place by a screwed metal cap. (Sealed May 14, 1886). 


2253. A. J. Boult, London. (D. A. Sutherland, Lynn, 
Mass., J.S.A.) Improvements in Fluid Meters. (8d. 
6 Figs.) February 16, 1886.—This invention has for its object to 
provide means whereby the quantity of water taken from a reser- 
voir or pipe may be conveniently and accurately determined. The 
water is caused to flow through a number of eduction parts, and the 
water flowing through one eduction part is measured by causing 
it to flow into buckets which tilt over when filled, and thus actuate 
indicating mechanism. The quantity of the whole body of water 
is then determined by multiplying the measured quantity by the 
total number of the eduction parts of equal size through which the 
water has to flow. (Sealed June 11, 1886). 


4784. W.A. Barlow, London. (4. Donneley, Hamburg.) 
AnImproved Water Gauge, (6d. 3 Figs.) April 6, 1886. 
—The tube A and the side arms A!, A2, which connect it to the 
front of the boiler, are of large diameter to prevent their being 
choked by sediment. The metal heads, K, K', between which 
the gauge glass G is attached, project somewhat into the tube A, 
and these ends have conical openings that act as seats for the 
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valves 7, r' formed upon the front ends of hollow screw spindles S, 
which be turned by means of the handlesh. The arrange- 
ment of the spindles 8 emo to the heads K, and the attach- 
ment of the gauge glass G by means of these heads, sideways to the 
side tube A, enables the attendant to close the steam and water 
inlets, by means of the handles h, in the case of breakage of 


the gauge glass, without danger from escaping steam or water. 
(Accepted May 18, 1886). 
PIPE JOINTS. 
6769. J. Gilmore and W. ke, London. 


. BR. Clar' An 
Improved Pipe Union or Joint, (8d, 3 Figs.) June 3, 
1885.—A strip of packing material is inserted in a deep recess 
formed in the flange of one of the pipes. A screw thread cut upon 
the outside wall of this recess engages with the female thread of a 
fly nut. The end of the other p 2 terminates in a shouldered 
mouth of larger diameter than the bore of the pipe, so that when 
the ends of the Pipes are brought together, the expanded mouth of 
the one fits into the deeply recessed groove containing the packing 
piece of the other. (Sealed May 25, 1886). 


6837. J. Corbett, Carlisle. Joining and Connecting 
together Lead or other Metallic Pipes without the 
Use of Solder. (6d. 2 Figs.) June 5, 1885.—Two iron or 
brass countersunk ring flanges are placed one on each end of the 
two pipes to be connected. The ends of the tubes are bossed out 
to fit the countersink of the flanges. An india-rubber ring is placed 
between the ends of the pipes, and the flanges are coupled together 
with screw bolts. (Sealed June 8, 1886). 


2576. W. Y¥. Baker and L. White, London, An Im- 
roved Device for cP the hoon a Rings to 
Form Pipe Joints. (6d. 3 8.) February 22, 1886.—This 
invention relates to an “‘ expander” for fitting india-rubber rings 
upon the spigot end of a pipe to be jointed into the socket of 
another pipe. The expander consists of a cone with an extension 
fitting the inside of the pipe. The ring is rolled up the cone until 
it drops over the outside rim of the spigot. (Sealed May 28, 1886). 


LUBRICATING. 
6776. J. Harrison and H. Pri 


1 2 
Improvements in Lubrica’ ans. (6d. 4 . 
June 4, 1885.— This invention relates to lubricating cans in which 
a cap pressed on the top of the lubricating pipe by a coiled spring 





prevents the escape of the oil. (Sealed May 11, 1886). 
7431. B. J. B. Mills, London. (L. Dusert, Macon, France.) 
Apparatus. (8d 4 Figs.) June 18, 1885.— 


ubricating 
This lubricating apparatus is principally intended for the inter- 
mittent injection of determined quantities of oil under pressure 
into cylinders and steam boxes. It consists of an oil reservoir, 
and a pump body in which a single-acting piston works, which is 
— by hand or automatically by the machine to be lubricated. 

hen working automatically, the piston is operated by a connect- 
ing-rod jointed to a ratchet wheel driven by any convenient mov- 
ing part of the machine. The oil is thus fy under pressure 
into the spaces to be lubricated. (Sealed June 22, 1886), 
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1525. C. Baltimore, U.S.A. Lubricating Com- 
pounds, {4d.) February 2, 1886.—-This invention relates to the 
production of lubricating compounds consisting of a mixture of 
diferent oils with lime-water, chalk, ammonia, potash, soda, and 
sulphur. (Sealed May 7, 1886). 


GOVERNORS. 


4825. T. C. Hopper, Philadelphia, U.S.A. Im- 

rovements in Governors for Gas or other Fluids. 
8d. 15 Figs.) April 6, 1886.—This invention relates to gas 
pee in which the valve controlling the ow of gas from the 
older to the main is connected to a float; the area of the valve 
opening being determined by the rise and fall of the float, which 
is subjected to the pressure of gas in the main. The improved 
governor consists of an inverted bell-float B, guided in a vessel 
containing water. The gas enters the float through a pipe 
shown in dotted lines, which communicates with the main at 
some distance from the governor. Suspended from the float B 
by a rod a is a cylindrical valve D, which works in a ported chest 
¥, and regulates the flow of gas from the inlet pipe b to the dis- 
charge chamber d and into the main G, shown in dotted lines. The 
buoying action of the gas upon the bell is such that the ports of 
the valve chest F are uncovered by the valve D just sufficiently 
to permit a flow of gas into the main 'y to intai 
a desired normal pressure therein. A diminution, or increase of 
































pressure in the main, causes the bell-float B to fall or rise accord- 
ingly, causing a corresponding movement of the valve D, and thus 
opening more or less the ports of the chest F. In order to govern 
the flow of gasinto the main independently of the automatic regu- 
lation due to movement of the valve under the influence of the rise 
and fall of the bell-float, a regulator D' is provided, consisting of 
a sleeve forming an extension of the upper part of the valve D, 
and having ports /, which coincide with the ports of the valve D. 
The regulator D' can be adjusted circumferentially by turning the 
suspending rod a so as to throw the ports f more or less out of 
line with the ports of the valve D. A dial pointer A on the upper 
end of the bell-float B indicates the extent to which the ports are 
open. The bell-float is contracted in its upper part in order to 
increase the normal pressure upon the gas in the main as the 
float descends. Perforated diaphragm plates K serve to prevent 
the pulsations in the main from affecting the bell-float. (Accepted 
May 21, 1886). 


VALVES AND TAPS. 


J. G. Lorrain, London. Improvements in 
Apparatus for Actuating the Valves or other De- 
vices Used in Connection with Heating, Cooling, 
and Ventilating. (8d. 4 Figs.) June 3, 1885.—These im- 
provements consist in rendering the moving part of the electro- 
motors, employed for actuating the valves, capable of greater 
range of movement, without the employment of levers or multi- 
plying mechanism. The simple arrangement of an electro-magnet 
and armature can act only through a very short distance, so that 
the parts require to be very close together for attraction to take 
place. According to this invention, several electro-magnets are 
arranged tandem fashion, so that when one magnet attracts its 
armature, the latter pulls another armature within the sphere of 
its electro-magnet. This second armature on being attracted 
pulls a third armature within the sphere of a third magnet and so 
on, thus greatly increasing the range of movement. (Accepted 
May 7, 1886). 


. &. W. Smi Coventry. Improvements in 

eral Cocks or Tone, 6d. 2 Figs.) June 23, 1885.—The 

valve is loosely suspended in the valve spindle by a pin working in 

a slot. The valve can thus be turned by the handle, so as to 

clean and reface itself on its seat, till the valve is firmly pressed 

down. A similar grinding or facing action takes place before the 
valve is raised from its seat. (Sealed May 25, 1886). 


9506. J. R. Fothergill, West Hartlepool, Durham. 
Improvements in ure-Reducing Valves. (8d. 
8 Figs.) August 10, 1885.—The apparatus as constructed accord- 
ing to the present invention consists of a shell a containing an 
inner body 6, which is bored to re2eive two connected pistons, a 
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smaller one ¢, and a larger one f, and the areas of which pistons 
are to one another as the difference of pressure required. High- 
pressure steam is admitted by the passage w and uncovers the 
ports iand k by forcing the piston e against the stop g. The steam 


then flows through the ports i, k, the annular passage h, and 
the ports t, into the chamber d, until the pressure against the 
underside of the piston f overcomes the pressure on the smaller 
piston e, The larger piston f is then forced back against the 
stop g, closing the ports i, k, t, and establishing communica- 
tion from the chamber h to the atmosphere by way of the relief 
passages 7 and 8, until the pressure against the larger piston falls 
sufficiently to permit of the return movement of the pistons by the 

ressure on the smaller piston e. Thus the pistons are practically 
in a state of constant motion. The spindle p serves to regulate 
the stroke of the pistons. (Accepted May 7, 1886). 


15,203. H. Aylesbury and J. Milne, Bristol. Im- 
provements in Valves or Taps. (8d. 5 Figs.] December 
11, 1885.—This invention relates to a combination of a plug with 
the ordinary valve or tap, so that in case of any accident happen- 
ing to the tap, the passage may be shut by means of the plug 
which ig furnished with a projecting handle. (Sealed May 14, 
1886). 


1743. G. F. Redfern, London. (La Compagnie Générale 
Transatlantique, Paris.) An Improved Valve. (6d. 2 Figs.) 
February 5, 1886.—The improved valve consists of a disc of red 
copper guided on a central bolt which carries the stop piece in the 
shape of a round cap inclosing a spiral spring of red copper which 
presses the valve upon its seat. The edge of the metal round the 
central hole in the disc is bent up so as to form a strengthening 
rib or socket, (Sealed May 18, 1886). 


HEATING WATER. 


4023. C.J.Ball, London. Improved Method of Ex- 
ding Gases and Vaporising Fluids and Liquids 
by Direct Intermixture and Molecular Contact with 
eated Gases. (8d. 9 Figs.) March 30, 1885.—The water 
to be converted into steam is sprayed or pulverised by means of a 
strong jet of ignited gas and air issuing from a special burner. 
The water being in a state of minute subdivision, is instantly con- 
vrted into steam, which is led herp 2 a pipe to the engine 
which it is desired to operate. (Sealed June 4, 1886). 


6009. W. J. my ee London. An Ap tus for 
Instantaneously Heating Water or other Liquids. (8d. 
2 Figs.) May 16,1885.—This apparatus consists of a metal cy- 
linder inside of which is fitted a series of conical chimneys placed 
one over the other. Wateris caused to trickle over the conical 
bodies, which are heated from below by gas, oil, or any suitable 
source of heat. (Sealed June 8, 1886). 


MISCELLANEOUS. 


3455. L. A.Groth, London. (P. Rolla and C. G. Rolla, 
Geneva, Italy.) Curbs or Brakes Py cng to a Pulley 
with Differen to ter the Speed of 
Machinery. (8d. 4 Figs.) arch 17, 1885.—A differential 
= with cogwheels is substituted for the ordinary one. The 

riving pulley running loose upon its shaft carries on an arma 
bevel wheel gearing with two other bevel wheels, one on each side 
of the pulley, and of which one is keyed to the shaft to be driven, 
whilst the other runs loose, and has a brake wheel cast with it 
running at the side of another brake wheel keyed to the shaft. 
The brake may be operated by a pedal so as to press on one or 
other of the brake wheels, and is held by a spring, which, when 
released, stops the machine. (Sealed May 21, 1886). 


5144. A. Mechwart, Budapest, Austria. Improved 
Frictional Coup. for Shafting. [6d. 5 Figs.) April 
13, 1886.—The object of these improvements is to construct a 
coupling in which a maximum of frictional pressure shall be 
attainable by means of a minimum of axial pressure. On the shaft 
A is fixed the disc C with an extended boss in which is a cylindri- 
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cal recess lined with brasses M, serving as a bearing for the end of 
the shaft B. A disc D on the shaft B is provided with guides for 
frictional cheeks E, E, and its boss carries the sliding sleeve F 
with arms F', F!, to which are pivotted the toggle levers G, H, that 
press the cheeks E against the inner tag a of the disc C. The 
wear between the frictional surfaces is taken up by means of the 
adjusting screws k, (Accepted May 14, 1886). 


6039. J. Heath and W. Frost, Burslem, Staffs. An 
Improved Method of Blasting and Shot-Firing in 
Mines. (8d. 3 Figs.) May 16, 1885.—The object of this inven- 
vention is the construction of a safety cartridge for the purposes 
of blasting in mines which will secure perfect safety from fire or 
flame, while at the same time the full force of the explosion is re- 
tained. A charge of dynamite inclosed in a case surrounded by a 
cartridge containing water or other extinguishing liquid is placed 
in position and fired by a fuze or an electric current. When the 
firing takes place, the water in the outer case prevents the flame 
from coming in contact with the inflammable gases, and thus all 
danger is obviated. (Accepted March 19, 1886). 


6192. H. J. Haddan, London. (A. W. Spatzier, 
Leipzig, Germany.) Improvements in Bearings for 
Shafts or Axles. [8d. 6 Figs.) May 20, 1885,—This inven- 
tion has for its object to render axle bearings more completely 
adjustable, so that the same bearing may be used for axles of 
various diameters. For this purpose the wearing surface of the 
bearing is formed by the circumference of rollers distributed 
around the axle, and made adjustable radially by means of screws. 
(Sealed May 25, 1886). 


6328. W. A. Carlyle, Birmingham. Polishin 
Paste. [4d.) May 23, 1885.—Rouge, tripoli, brick, emery, ~~ | 
other polishin oe are mixed with vaseline so as to form 
a paste. (Sealed May 11, 1886). 


6524. R.C. Sayer, Ne rt, Monmouth. Improve- 
ments in Storing and Veilising Water under Pres: 
sure, and in ratus to be Used in Connection 
therewith. [ls. 6d. 64 Figs.) May 29, 1885.—This irvention 
relates to the utilisation of the rise and fall and swiftness of the 
flow of tidal waters by the direct action of the buoyancy of float- 
ing pontoons rising and falling with the tides, and arranged to 
operate rams work ng in vertical cylinders. Also by using the 
weight of vessels while loading and unloading. The power thus 
obtained is employed to compress air into receivers whence it is 
drawn as motive power for compressed air locomotives on railways, 
This invention further relates to improvements in the arrange- 
ments of the air reservoirs, rolling stock, and method of signal- 
ling on railways operated as above. (Accepted May 28, 1886). 





7076. E. Wilson, Exeter, Devon. Improved Means 
for Transmitting Rotary Motion from One Shaft to 
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other so as to Increase the Speed. [8d. 2 Figs.) 
June 10, 1885.—This invention relates to worm gearing in which, 
by means of a special form of the thread of the worm, and the 
teeth of the wormwheel, the worm is driven by the wormwheel. 
(Sealed June 11, 1886). 


7433, W. J Brewer, London. Machinery Belt- 
Fasteners. {6d. 3 Figs.) June 18, 1885.—The ends of the 
belt are placed between two strips of 7. koe corrugated on their 
inner surfaces and rivetted together. (Sealed June 11, 1886). 

7490. M. Lohmann and M. Stolterfoht, Berlin, 
Couplings for Shafts, Wheels, and the like. (8d. 
8’Figs.] June 19, 1885,—The wheel to be set in motion is loosely 
fitted on a conical sleeve keyed on the driving shaft. Discs 
connected by bolts with the wheel are pressed against the 
conical sleeve, and transmit the motion through the bolts to the 
wheel. (Sealed June 22, 1886). 


7505. W. F. Thomas, Newtown somtgomeny. The 
Manufacture of an Improved Material for riving 
Belts and other Purposes. [4d.) June 19, 1885 —The 
belts are woven from coir yarn combined with wire. The warp is 
formed from yarn with one or more wires, and the weft consists 
wholly of yarn. (Accepted May 4, 1886). 


. 7569. F. H. Anderton and G. W. Elliott, Sheffield. 
Improvements in the Construction of Ball and 
Roller Bearings for Machinery and Rolling Stock. 
(8d. 11 Figs,] June 22, 1885.—The improvements relate to the 
use of a cage or sleeve perforated so as to receive balls or rollers 
which revolve freely, bearing against the journal and against the 
inside surface of the bearing. (Accepted April 16, 1886). 


8372. C.Ingrey, London. Improvements in Sirens 
or Apparatus for Producing Sonorous (8d. 
4 Figs.) July 10, 1885.—In sirens constructed according to this 
invention, mechanism for starting the revolving cylinder is dis- 

ensed with, and the siren can be turned, by means of a handle 

ed to the trumpet k, in any direction, without the use ofa 
stuffing-box. Thevertical revolving cylinder a hasin its periphery 
a series of slots b cut at a tangent from an imaginary circle within 
it. This De ged is provided with a spindle c and bearingd, and 
is surrounded by a fixed cylinder e having a number of slots f 
corresponding to those in the revolving cylinder a, but cut at a 





reverse angle. ‘‘ Starting slots” g are arranged in the fixed cy- 
linder e, so that in any position of the revolving cylinder a, some 
of them will be uncovered, allowing the steam to impinge against 
the inclined sides of the slots of the revolving cylinder a, |which 
thereupon revolves with great rapidity, and by alternately ad- 
mitting and cutting off the steam from the sounding slots b, /, 
produces a number of vibrations corresponding to the note re- 
quired. Acentrifugal governor J, acting asa brake against the 
inner periphery of the cylinder ¢, regulates the speed of the re- 
volving cylinders, and consequently the pitch of the note pro- 
duced. A valve P operated by a link and hand-lever o serves to 
admit steam or other motive. fluid to the cylinders. (Accepted 
May 25, 1886). 


8604. J. Roberts, Cleator Moor, Cumberland. Im- 
rovements in Safety Locking Hooks, Applica] 
‘or Ho’ Drawing Heavy Articles. [8d. 3 Figs.) 
July 16, 1885.—This invention has for its object a hook which, 
when hooked, will be automatically converted into a closing ring. 
A shield H rivetted to the 7 ye of the hook A serves as sup- 
port for the journals I of a wheel D which is counterweighted at F, 


so that a recess E in the wheel will be normally uppermos 

link G to be hooked is passed into the recess z, aa beciit te 
wheel D by its weight, drops into the hollow C of the hook A. 
The wheel when freed, turns so that the recess E comes upper- 
most. The link G can only be disengaged by turning the wheel 
D AN to bring the recess E round as above. (Accepted May 21, 


UNITED STATES PATENTS AND PATENT P 

Descriptions with illustrations of inventions Bin on Fe 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United Sta’ may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, ‘ord- 
street, Strand, ’ 
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TREATING GOLD AND SILVER AT 
THE UNITED STATES MINT. 
By T. Eetxston, Ph. D. 

TuE mints of the United States Government are 
situated in the following cities: Philadelphia, 
Penn. ; New Orleans, La. ; Denver, Col. ; Carson 
City, Nev. ; and San Francisco, Cal. The assay 
offices are in New York City, N.Y.; Charlotte, 
N.C. ; St. Louis, Mo. ; Helena, Mont. ; and Boise 
City, Idaho. All these establishments are not in 
operation continuously, some of them, being small, 
are often shut down for months at a time. 

Previous to the passage of the Coinage Act of 
1873, the mint at Philadelphia was styled the U.S. 
Mint, and was under the personal supervision of 
the Director of the Mint. The others were styled 
Branch Mints of the United States, including those 
at New Orleans, La. ; Charlotte, N.C. ; and Dah- 
lonega, Ga. ; which were all established in 1835; 
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statistics of the production of the precious metals 
of the United States. 

All of these mints and assay offices are regarded 
by the United States Government as manufacturing 
establishments, and as far as a vicious political 
system, which insists on turning out the principal 
officers and men, at every change of the politics of 
the general administration of the Government at 
Washington admits, are conducted on the same busi- 
ness system as any private manufacturing esta- 
blishment, the limits of loss within which the work 
shallbe done being regulated by law and strictly 





adhered to. 

The mint at Carson City was established with a 
view of coining the bullion from the Comstock 
mines, but for many reasons unconnected with the 
advantages of position of this mint, as it had but 
slight advantages over that at San Francisco, 
although it is only twenty or twenty-five miles 
from the Comstock mines, their bullion was sent 
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together with the Mint at San Francisco, esta- 
blished in 1854, and that at Carson City, Nev., in 
1870. The assay offices were established at New 
York, 1854 ; at Denver, Col., in 1864; at Boisé 
City, Idaho, 1872 ; at Helena, Mont., in 1874, and 
that at St. Louis in 1881. Coinage was done at the 
Branch Mint at Charlotte from 1836 until closed by 
the war of the Rebellion. Its work has since been 
limited to the business of an assay office, its equip- 
ment for coinage having been removed during the 
war. Atthe Branch Mint at Dahlonega, coinage 
was done from 1838 to 1861. In 1871 this property 
was sold by the Government. 

By provisions of thesame Act of 1873,the Bureauof 
the Mint was established as a division of the Treasury 
Department, and the mint at Philadelphia placed 
under the immediate supervision of a superinten- 
dent, the same as in the case of the other mints, 
which by enactment were specifically styled the 
mints at Philadelphia, New Orleans, San Francisco, 
Carson, and Denver, respectively. The functions 
of the Bureau of the Mint are fully prescribed by 
the revised statutes and further indicated by 
special provisions of subsequent appropriation Acts, 
such, for instance, as relate to the collection of 


rot Carson City to San Francisco. The Carson City 
int is a small one, though it is fully equipped. 
The mints assay, part, and coin bullion. The 
assay Offices assay bullion of every description, and 
the New York Assay Office parts it, but it is the 
only one that does. All the mints except that at 
Denver make coin. 

The total amount of gold coined in the mints of 
the United States in the year 1885 was 24,861,123.50 
dols, distributed in 1,748,158 pieces; of silver, 
28,848, 959.65dols., distributed in 31,699,096 pieces ; 
of smaller coinage, 527,556.80 dols., distributed 
in 24,610,760 pieces, making a total value of 
54,237,639.95 dols. coined. 

Of the gold coinage, 20,048,500 dols. were in 
double eagles ; 2,246,890 dols. in eagles ; 2,545,900 
dois. in half-eagles ; 5670 dols. in 3 dollar gold 
pieces ; 6982.50 dols. in quarter-eagles, and 7181 in 
dollars. In addition to the coinage executed, gold 
bars of the value of 32,027,463.02 dols. and silver 
bars of the value of 9,549,313.37 dols., a total of 
41,576,776.39 dols. were manufactured. 

Of the silver coinage, 28,528,552 dols. consisted 
of standard silver dollars, 2557.50 of half-dollars, 
2178.75 of quarter-dollars, and 315,671.40 dols. of 
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dimes. The subsidiary silver coinage, with the 
exception of some 8000 dols., was executed at the 
mint at Philadelphia. Of the minor coinage were 
struck 7,033,820 of five-cent nickel pieces, 4820 of 
three-cent nickel pieces, and 17,572,120 of bronze 
cents. The total production of gold and silver in 
the United States in 1885 is given in the Table 
below. 

A large part of the gold and silver is quartated 
or parted in the United States mints and assay 
offices and returned to the owner either as coin or 
as bricks or bars. These are stamped with their 
value and the name of the mint or assay office 
where the value was determined by assay, and pass 
current in large specie transactions as coin. Many 
of them are also used for manufacturing purposes. 

The parting processes used in the United States 
are, the nitric acid process, the sulphuric acid pro- 
cess, and the Gutzkow method. The former is used 
in the mint at Philadelphia only, the sulphuric acid 
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process being used in all the others. The Gutzkow 

Production of Gold and Silver in the United States, 1885. 

| 
State or Territory. | Gold. | Silver. Total. 
| dols, dols. dols. 
Alaska .| 200,000| 200,000 
Arizona ... .... 930,000 | 4,500,000 | 5,430,000 
California -../18,600,000 | 3,000,000 |/16,600,000 
Colorado ... ..| 4,250,000 |16,000,000 |20,250,000 
Dakota 3,300,000| 150,000 | 3,450,000 
Georgia ... ‘| °187,000| — :.. 137,000 
Idaho... .| 1,250,000 | 2,720,000 | 3,970,000 
Montana ... ..| 2,170,000 | 7,000,000 | 9,170,000 
Nevada ... .| 3,500,000 | 5,600,000 | 9,100,000 
New Mexico _... | 300,000 | 3,000,000 | 3,300,000 
North Carolina ... 157,000 | 3,500} 160,500 
Oregon... Bi 660,000 20,000 | 680,000 
South Carolina ... 57,000 | 500 57,500 
Utah oa 120,000 | 6,800,000 | 6,920,000 
Virginia ... 2000' ” ... 2,000 
Washington 85,000 1,000 89,000 
Wyoming sis iia 6,000 | di 6,000 
Alabama, Tennessee, &c. 76,000 | 5,000 81,000 
Total ... 30,800,000 48,800,000 ‘etcna 
} } 
method was formerly used to a small extent in the 
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mint at San Francisco, but has been abandoned | 
there. It has, however, been very largely used in | 
the private refineries, especially in San Francisco, | 
where it was formerly worked on a large scale. A | 
full description of this process has been published.* | 
During the great tide of prosperity of the Com- | 
stock mines it not unfrequently happened that there | 
was more work to be done than the mints at Carson 
City and San Francisco could perform, so that pri- 
vate refineries sometimes did not only work for pri- | 
vate parties, but the surplus work of these mints by | 
this method. 
It was found necessary to abandon the use of the | 
nitric acid process altogether on account of the | 
fumes, or to replace it by what is known as the | 
double process used at the mints of Philadelphia | 
and San Francisco. Recently the sulphuric acid | 
process, where it has been carried on in thickly | 
populated centres with low buildings, has become a 
matter of considerable annoyance, since the erec- | 
tion of very high buildings frequently puts their | 
upper stories on a level with the top of the chimney | 
from the assay oftice, which emits sulphuric acid.t 
The total number of ounces of bullion sent to | 
the acid refineries of the mints and of the Assay | 
Office at New York during the year was 10,332,127, 
from which the precious metals were separated and | 
refined, yielding a net value of gold 25,738,657 | 
dols., and of silver 11,311,392 dols.—or a total of | 
37,050,049 dols, | 








Mint or Assay Office, | F088 Standard 
Mint or Assay Office, cig Standar 
| Ounces. Ounces, | 
0z. 02. | 
Philadelphia 288,747 153,390 | 
San Francisco 3,311,227 430,590 | 
Carson... 885,224 67,189 | 
New Orleans 2,354 576 | 
New York... 5,844,575 731,708 | 
Total 10,332,127 


1,383,453 


The material sent to these mints is of every grade 
in gold and silver. Sometimes it contains nearly 
50 per cent. of lead. In many cases such bullion 
as this is refused by the United States, and is taken 
by private refineries. All the bullion received at 
the mints is weighed in its crude state as it comes 
in, is marked with a number, melted, and cast into 
‘slipper moulds,” making ‘‘shoe bars,” as they 
are called, without reference to their contents, and 
are then assayed. On this assay the depositor re- 
ceives a certiticate which is saleable, or if there is 
a surplus of coin, that is paid to him, a certain 
amount being deducted for the expense of working 
the bullion. 

The deposit melter takes two samples of each 
gold or silver deposit. These samples are taken 
trom the gold deposit by chipping a fragment from 
the diagonally opposite corners of the slipper bar, 
if there is but one bar ; if the melt makes several, 
the assay sample is taken from the first and last 
bars of the melt. Usually when small melts of 
silver or Dord metal are made, two samples are taken 
and granulated from the bottom of the pot, but in 
the case of very large melts the samples are taken 
from the first and last dip by taking about 200 oz. 
from the melting pot, pouring off all but a few 
ounces, and granulating 14 oz. in cold water. Each 
of these assays is marked with the number of the 
melt, and with a mark signifying whether it came 
from the top or bottom of the metal. 

The moulds used for deposit melting are rectan- 
gular, cut off at the corners of each end, having 
generally two separations which reach about half 
the thickness of the moulds, so shat the ingot can 
be readily broken into three pieces. These moulds 
are generally 15 in. long, 3h in. wide, and 1} in. 
deep in the inside. The bar is called a ‘‘ shoe bar,” 
the mould a ‘‘ slipper mould.” The weight of such 
a mould filled will generally be from 175 oz. to 
225 0z. When the melt is not so large it is either 
cast in one or two divisions of these moulds, or else 
in small special moulds. 

The crucibles that are used are graphite, Nos. 8, 
12, 20, 35, 90, 100, and 150. 





'* The Production of Gold and Silver in the United 
States, 1880, p. 356 


| and 22, page 27. 


BULLION REFINED BY THE AcID Process AT THE U.S. MInts, 1885, 
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” 
These figures do not represent the crucible full, 
but only what can be conveniently used in them. 
They last from fifteen to twenty melts, depend- 
ing on the character of the bullion treated. Occa- 
sionally they are broken by accident, and to 
provide for this possibility a special arrangement 
is made of the fireplace of the furnace. If there 
is much lead in the bullion it corrodes the cru- 
cibles very rapidly. Previous to casting from 
any melt the contents of the crucibles are stirred, 
For this purpose there are two kinds of stirrers, 
one of graphite made in two forms, a straight 
one like the one at the Philadelphia Mint, * 
and a flat one with a circular termination, like the 
one used at the New York Assay Office, Figs. 21 
For silver the stirrers are made 
of an iron disc perforated with holes, set in the 
stirrup to which a long handle is attached, Fig. 19, 
or a flat disc on a long handle, Fig. 20. The 
use of this stirrer is greatly facilitated by having a 
wooden bench in front of the furnace so that the 
workmen seizing them with the tongs with both 
hands can work them from the shoulders, instead 











| | 
Siiver. | 
Value, | Standard Value. Total Value. 
| Ounces, | 
dols. | Oz. | dols, dols, 
2,853,766 | 453,919 | 528,196 3,381,962 
8,010,976 | 3,298,523 | 3,838,279 11,849,255 
1,250,027 | 869,702 | 1,012,016 2,262,043 
10,716 1,583 | 1,842 | 19,544,231 
13,613,172 | 5,097,006 | 5,931,059 12,558 
| 
} 


25,738,057 | 9,720,733 | 11,811,392 | 37,050,049 


of, as formerly, from the wrist. This enables the 
men to work more freely and with less fatigue, and 
at the same time to make the metal more homo- 
geneous. The motion given with the graphite 
stirrer is rotary, that of the stirrup stirrer, Fig. 19, 
is like that of achurn. Since the introduction of 
this stirrer it has been found that the melts are 
much more uniform than they formerly were. Be- 
sides the graphite crucibles, Hessian crucibles are 
sometimes used. 

The loss in weight in melting varies according to 
the material treated. With ordinary bullion it 
ranges from 0.05 to 0.15 per cent. With amalgam 
the loss depends upon the degree of heat to which 
it has been subjected. It will generally not be 
more than 0.5 per cent., though it depends of 
course upon the quantity of mercury contained in it. 

The melting furnaces that are used at the United 
States Mint and Assay Offices are all of the same 
general character. They have been modified from 
year to year, having been originally introduced by 
Mr. Peel in the year 1835 as the result of a com- 
parison of all the furnaces which were used in the 
mints in Europe. Nothing remains of this furnace 
except the outside shell, which is of cast iron. The 
furnace is so well adapted for the melting of the 
precious metals with the least loss, that a description 
of it is given in full. Figs. 1 to 5 give a plan, 
end and front elevation, and sections on the lines 
C D and A B showing the construction of the fur- 
nace in detail. 

The principle on which the furnace is built is to 
have the whole interior lined with cast iron in such 
a way that the firebricks can be taken out with the 
greatest ease, both for repairs to the furnace and for 
the chipping of the brick grate bars to remove the 
precious metals attached to them. The space 
between the inside and outside lining of cast iron 
is filled with ordinary brick, the furnace is built of 
a cast-iron outside and inside shell, as is shown in 
the plan, sections, and elevations, with a sliding door 
for the top of the furnace, shown in detail at Figs. 6, 
7, 8, and 9. This door is lined with firebrick, has 
a handle upon it, and runs upon rollers in such a 
way that it can always be moved with the least 
friction and effort, no matter how hot the furnace is. 





* School of Mines Quarterly, vol. vii., page 6. 





The outside plates are shown in plan, elevations, 
and sections. The section on the line C D (Fig. 3) 
shows the outside of the furnace built with red 
brick with a cast-iron central frame, against which 
the refractory brick is placed with its cast-iron 
supports on the bottom, Fig. 4, and the position 
of the grate bars which are also shown in the 
section A B, and in the Figs. 10 and 12, which 
show the grate bars and their supports. The cast- 
iron lining includes an ashpit, Figs. 13 and 14, 
which is detached from the rest of furnace and 
made entirely of cast iron. Itis 4in. below the 
level of the floor in front and 2 in. behind, and 
reaches 12} in. above the level of the floor, so 
that the ashes can be taken out with a shovel. 
Is is 2 ft. 48 in. deep. The object of this con- 
struction of the ashpit is to facilitate the gather- 
ing of the ashes daily, so as to allow of their being 
treated occasionally when it is convenient, and not 
allowing them to accumulate, and also to prevent 
the gold and silver from getting into the bricks 
of which the ashpit is built, which they did 
as it was formerly constructed. The back of the 
ashpit is made heavier at the top and the bottom 
than the sides (see Figs. 3 and 4), as the top 
coming near the grate bars is liable to be burned, 
and the bottom is likely to be cracked from the 
heat. It has two projections on it at the back to 
fasten it securely to the brickwork. Towards the 
top of the ashpit are the grate bars, Figs. 10 and 
12, which are 3} in. and 1 in. wide on the bottom, 
23 in. wide at the top at the ends, and 1} in. wide 
in the middle, leaving an inclined space between 
each bar. The bar on which they rest in front is 
shown at Fig. 10. Above this is set the bed- 
plate of the furnace, and on this the back and 
sides of cast iron (Fig. 3), to receive the lining 
of refractory brick. The sides of the bed-plate 
are cast in one piece, but the front part, as it is 
liable to burn out, is made separate, so that it 
can be replaced. This front will last for three or 
four weeks, and is easily replaced in part of a day. 
The surface of the bricks of the furnace are picked 
every day for grains of gold and silver. The men 
are so anxious to get out all the gold that these 
bricks are roughly treated, and do not last more 
than a few days. 

The cast-iron bed-plate is replaced once or twice 
a week, but the ashpit may last for a very long 
time. The grate bars, Fig. 12, are arranged so 
that there is a space between them and the back 
part of the ashpit (Fig. 4), so that the air will 
pass up to cool them and increase the length of 
their life. The front of the bars is reduced in 
section (Fig. 12), sothat they can be easily withdrawn. 
The working door, Figs. 6, 7, 8, and 9, is of peculiar 
construction and extremely useful on account of 
the ease with which it moves on the rollers, and 
also because the firebrick lining is covered over with 
sheet iron so that a current of air can pass between 
them, and when the furnace is at its hottest the 
door can be moved readily without burning the 
hands. A small section of the cast iron in front 
of the furnace towards the middle of the fire, 
Fig. 11, is liable to be burned out and a repair 
piece is arranged for this. The ashpit doors shown 
on the front and end elevation and plan, are so 
arranged as to control the draught in the furnace 
perfectly. 

The arrangement of the front plate is shown in 
Fig. 17. The section of the top plate and a plan of 
its underside is shown at Fig. 18. The whole frame 
is easily put up with bolts. The work of lining it 
takes but a short time, and any repairs can be very 
expeditiously made. The draught can be regulated 
by means of a damper in the chimney, so that when- 
ever it is necessary either to dip, or to add fine 
material to the melting pot, it can be done with the 
least possible danger of loss of the precious metals. 

Fig. 28 shows the sheet-iron hood which is placed 
over the top of the crucible whenever a charge is to 
be introduced into the crucible, or dipped out from 
it. This hood fits over the top of the pot and pre- 
vents anything which might be mechanically carried 
off or volatilised, from it passing up the chimney. It 
is very light, easily handled by the men, and pro- 
tects them absolutely from the fire. 

The casting cup, with its casting tongs, are shown 
in Figs. 26 and 27. A flat poker, Fig. 23, is used 
for cag J the fire. The tools which are used for 
stirring the silver are the two cast-iron stirrers, 
one with a long handle and a round disc, Fig. 20, 
and one with a perforated disc, Fig. 19. The 
graphite stirrers for gold are shown, the one used 
in the Philadelphia Mint at Fig. 21, and the one 
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used at the New York Assay at Fig. 22. The 
tongs used for the casting .cup are given at Fig. 25, 
and the casting cup itself at Figs. 26 and 27. 

The arrangement of this furnace is such that it 
works with but little fuel, and requires but few re- 
pairs. There is also the least amount of iron and 
silicious material exposed to the gold, and conse- 
quently there is much less of this material to be 
treated, while, as shown by the drawings, the fur- 
nace is so made that it can be easily repaired and 
the iron collected when it is necessary to treat it. 

A full description of the very original methods 
by which the precious metals are recovered from 
the iron, is given in detail further on. The fuel 
used is generally Lehigh anthracite coal if the melt 
is to bea heavy one, and charcoal if it is small, which 
is found to be so advantageous that it is transported 
even to San Francisco for the purpose. 

(To be continued.) 





THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. VI. 


THE Mope or WINNING THE DIAMONDS. 


In our last article we described the process of dia- 
mond mining as conducted in the claims of the Bult- 
fontein Mining Company; we have now to consider 
the mode of treating the diamondiferous ground 
after its extraction from the mine. In the case of 
‘* yellow ground,” that is the higher layer of friable 
soil, this treatment is comparatively simple, as the 
washing machine may be fixed on the margin of the 
mine, and the ground tipped from the tubs into 
the depositing box is fed direct into the machine. 
As the claims get deeper, however, and the blue 
ground is reached, the tough nature of the latter 
necessitates exposure and even mechanical treat- 
ment before it can be washed so as to yield up its 
diamonds. In the latter case the washing machines 
are fixed at a distance from the mine, and the 
intervening space is used as depositing area for 
spreading out the blue to hasten its pulverisation. 

The claim license paid to the proprietors of the 
farm (the London and South African Exploration 
Company) covers the use of one acre of depositing 
floor for each claim, and therefore the area of the 
Bultfontein Mining Company’s depositing floors 
exceeds 100 acres, indeed with extra floors recently 
acquired, it amounts to nearly 200 acres. The 
distance from the depositing boxes to the washing 
machine is nearly a mile and a half, and a2 ft. 6in. 
gauge tramway runs all round the floor, the rails 
being steel 20 1b. tothe yard laid on Wood’s patent 
wrought-iron sleepers. The line on one side of the 
floor is used for depositing the rough ground as it 
comes from the mine, the line on the other side for 
picking up the pulverised ground and trucking it to 
the washing machines. At intervals of 100 yards 
along this main line, points and crossings are fitted, 
communicating with portable tramways within the 
floor area. The ground is carried in trucks of 28 
cubic feet capacity, constructed entirely of steel 
and made to tip sideways, manufactured by John 
Fowler and Co., of Leeds, the trucks being drawn 
in trains of about thirty at a time by locomo- 
tives. There is a run of half amile from the mine 
before the commencement of the depositing floor is 
reached, the line being laid at a gentle grade of 
lin 200, with a steepest incline of 1 in 100. 

The depositing boxes are constructed of 3 in. by 
9in. timber, lined with stout iron, and made funnel- 
shaped. They are placed immediately below the 
standards supporting the standing wires on the 
margin of the mine, and the funnel-shaped boxes are 
raised sufficiently above the ground to allow the 
trucks to pass underneath and have the ground 
shot into them. The tubs which are filled in the 
mine are automatically tipped into the boxes by 
means of a hanging bar and hook suspended from 
the top of the tub, which strikes a cross-chain hung 
from the standing wires. 

Arriving at the depositing floor, the engine is 
uncoupled at one of the points, and the trucks 
drawn on to the portable cross-line by a team of 
bullocks, where they are tipped in succession and 
drawn back to the main line to be returned to 
the mine. The portable line is then lifted and 
swung through a small arc to leave a clear space 
of floor for the next train to be tipped on to, 
the process being repeated till the whole hun- 
dred yards are covered with blue ground, when 
the portable line is carried on to the next set 
of points. In this manner the whole floor is 


gradually filled with ‘‘ blue,”’ but before the far end 
of the floor has been reached, the ‘‘ blue” on floor 








nearest the mine is meanwhile being pulverised and 
made ready for washing, so that whilst one engine 
is busily delivering fresh ‘‘ blue” from the deposit- 
ing line, a second engine on the line at the opposite 
side of the floor (termed the picking-up line) is 
trucking pulverised ground away to the washing 
machines. The picking-up line is likewise furnished 
with a succession of points and crossings communi- 
cating with a portable line worked by bullocks 
within the floor area. The average width of floor 
is about 250 yards, and its total length about 
4000 yards. 

The rough ground tipped from the trucks is 
spread evenly over the floor in a layer of 1 ft. to 
1 ft. 6 in. in thickness, so that an acre of floor holds 
about 3000 loads of 16 cubic feet, differing very 
much with the practice of different companies. The 
Bultfontein Mining Company deposit only about 
2000 loads on an acre, so that their floors when full 
hold 400,000 loads. The process of pulverisation is 
partly natural, partly mechanical, the time taken 
and the amount of mechanical labour required 
depending on the state of the weather and on the 
hardness of the ground. Some of the top blue 
ground disintegrates so rapidly that, after a few 
weeks’ exposure on the floors, it falls to pieces and 
may be washed without further treatment. But, 
in all the mines, the blue gets harder as deeper 
layers are reached, so that, at the present time, six 
or nine months’ exposure, and even longer, is 
needed before the ground is sufficiently pulverised 
to be washed. As even the smallest kernel of blue 
may contain a diamond, the importance of thorough 
pulverisation will be readily understood. 

After being spread on the floor, the lumps of 
hard blue are broken up by gangs of Kafirs with 
pickaxes, and then successively rolled and harrowed 
several times over till all the lumps are reduced. 
The style of roller used is constructed of 12 or 15 
grooved cast-iron wheels about 2 ft. in diameter, 
placed side by side on one axle so as to form a 
corrugated roller, which is then heavily weighted 
and drawn to and fro over the ground by a team of 
eight or ten bullocks. The harrow, which requires 
a similar number of oxen, is supplied with twenty 
or thirty vertical steel pins about 1} in. in diameter. 
The Bultfontein Mining Company tried at one time 
rolling by steam power, using an ordinary Aveling’s 
6-ton roller, with stout spikes inserted in the driving 
wheels, but, though the crushing was done very efli- 
ciently, the expense was found to be too great, so 
that, with a single exception, to be referred to in a 
subsequent article, the class of roller and harrow 
above described are in general use by all the mining 
companies on the Fields. When the crushing is 
completed, the ground is thoroughly saturated with 
water from a hose and jet, and then left to crumble 
under the action of the sun. It may be mentioned 
in passing that, but for the continuous sunshine 
and hot weather prevalent on the Fields, the treat- 
ment of blue ground would be a much more serious 
problem than it is. There are hardly more than a 
dozen rainy days in the year, though an occasional 
downpour in the intervals of sunshine considerably 
reduces expenses in the saving of water, which 
costs a shilling per hundred gallons if purchased 
from the Kimberley Water Works, and not much 
less if drawn by diggers from their own wells, 
which are costly to sink and uncertain in their 
supply. 

The washing machinery of the Bultfontein 
Mining Company is the most compact of any on the 
Diamond Fields. It consists of six rotary washing 
machines driven by a 25 horse-power ‘‘ Yorkshire ”’ 
engine, of John Fowler and Co.’s compound make, 
a second engine of same size being used for lifting 
the ‘‘tailings’”’ from the six machines. A complete 
model of this gear on a scale of 4 in. to 1 ft. may be 
seen at work at the Colonial and Indian Exhibition. 

The trucks containing the pulverised ground 
from the floor are tipped into a cage, which is 
hauled up a vertical lift by a separate 8 horse- 
power Tangye double- geared engine taking its 
steam from the boiler of the washing engine. At 
the top of the lift the cage empties its contents 
into a small depositing box from which three feed- 
ing shoots lead to each pair of machines, a con- 
tinuous stream of fresh water from the tanks 
meeting the ground in the shoots. The tanks are 
ten in number, with a total capacity of 20,000 
gallons, and are carried on iron standards, Each 
feeding shoot delivers into a revolving cylindrical 
screen placed midway between each pair of machines, 
and slightly inclined. The diameter of screen is 
3 ft. 7 in., and its total length 11 ft., divided into 








two parts, of which the upper part, termed the 
puddler, is 3 ft. long, constructed of } in. steel 
plate. The remainder of the screen is steel wire 
netting, } in. mesh, the wire of the netting being 
galvanised, and 7 B.W.G. in thickness. The 
puddled ground passes through the open screen 
into a A-shaped trough, which divides the puddle 
equally between two lower shoots, each of which 
terminates at the outer circumference of one of the 
circular troughs in which the main operation of 
washing is performed. All stones and unpulverised 
lumps too large to pass through the }-in. mesh, roll 
out at the lower end of the cylindrical screen, and 
are trucked away for further exposure on the floor. 
These ‘‘ cylinder lumps,” as they are called, are 
either sold to be washed on shares for the company, 
or are treated by the company itself in a separate 
detached machine kept for the purpose. If the 
ground has been imperfectly pulverised in the first 
instance, or carelessly washed, the finds from the 
lumps are often very good. 

The cylindrical trough, or washing machine 
proper, is an annular-shaped pan closed by an inner 
and an outer rim, the latter being about 12 in. 
high, and the former about 4 in. The shoot from 
the screen is attached tangentially to the outer rim, 
so that the puddle may be shot round the ring of 
the pan, and not be able to flow radially across it. 
This direction of flow is further maintained by a 
succession of revolving knives which sweep over 
the entire area of the pan. The knives, or ‘‘ teeth,” 
are carried on ten radial arms fixed at equal angles 
round an upright shaft which rotates in the centre 
of the open space within the inner rim, and is 
supported by a footstep on the frame of the 
machine. The framework of the machines is con- 
structed of timber resting on masonry foundations. 
Each radial arm carries five or six teeth, which are 
set so as to form a continuous spiral. The overflow 
of the tailings takes place through an oblong hole 
in the inner rim placed so that the puddle has to 
make the entire round of the pan between the 
inflow and outflow. The spiral setting of the teeth 
co-operates with centrifugal force in throwing all 
the small stones and heavy deposit—including the 
diamonds—towards the outer circumference of the 
pan. The teeth are set to be nearly touching 
the bottom of the pan, which is kept perfectly level, 
so that no settlement of deposit is possible. This 
latter object is further secured by screening the 
muddy water from the thick mud of the tailings and 
returning the former into the machines to mix with 
the clean water and keep the puddle at a suitable 
consistency. Skill and experience are required to 
strike the proper mean ; if the puddle is not thick 
enough the stones accumulate on the bottom of the 
pan and clog the machine ; if it is too thick there is 
danger of diamonds being carried over with the 
tailings. The removal of the tailings is generally 
effected by chain and bucket elevators, and 
originally the Bultfontein Mining Company had 
three elevators to lift the tailings from their six 
machines. As, however, a large bank of tailings is 
rapidly formed, and supplementary elevators or 
other means of removing the waste mud are soon 
needed, the company have made a departure from 
the common practice by dispensing with chain 
elevators altogether, and in place of them have 
fixed an inclined wire tramway, similar to those 
used in the mine, and they now remove all their 
tailings from the six machines by two steel tipping 
tubs, each measuring 55 cubic feet capacity, and 
running on 5in. circumference standing wires, the 
gauge being 4ft. Gin. When the tailings have 
accumulated so much as to necessitate a higher lift, 
it is only necessary to raise the standards which 
support the standing wires on the top of the 
tailing heap. This is easily done by building up a 
foundation of sacks filled with ground some distance 
further back, and then refixing the standards at 
this higher level. As before remarked, a 25 horse- 
power compound engine is used for hauling these 
large tailing tubs, which are tipped on to an 
inclined screen which eliminates the muddy water 
and allows it to be led back into the machines. 

The machines are kept constantly going from 
sunrise to sunset, with only an hour’s interval at 
noon, and are cleaned out each evening. This is 
done by opening a trap-door in the bottom of each 
pan, the knives being kept rotating till all the de- 
posit is swept out (with the assistance of scrapers 
attached to the arms) and delivered into strong 
boxes, where it is locked up till next morning. A 
hundred loads of blue ground yield only one load 
of heavy deposit, from which the diamonds have to 
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HORIZONTAL ENGINE WITH AUTOMATIC CUT-OFF GEAR. 
CONSTRUCTED BY MESSRS. STEVENSON AND ©O., ENGINEERS, PRESTON. 


(For Description, see opposite Page 
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BLAKE'S DIRECT-ACTING STEAM PUMP. 





CONSTRUCTED BY MESSRS. S. OWENS AND CO., ENGINEERS, LONDON. 







be sorted out, the deposit consisting, besides the | 
residual mud, of small stones and fragments of 
shale, dolerite, carbon, mica, iron pyrites, lime 
crystals, and, in addition to the diamonds, a large 
quantity of inferior garnets and emeralds. To wash 
these stones clean of the mud, they are emptied 
into a tier of sieves of three different meshes, and 
either rocked by hand in a ‘‘ cradle,” a stream of 
water from a hose being turned on, or else the 
sieves are attached toa pulsating pump, which is 
worked from the machinery and kept going till all 
the mud and lighter stones have been washed out 
and only the heaviest deposit left in the sieves. 
These are then emptied on toa sorting table and 
the diamonds picked out by hand. 

The Bultfontein Mining Company being a private 
property, the record of their expenses and profits 
is not available to the public, but these may be 
very approximately estimated from the published 
accounts of limited liability companies in the same 
mine, to which reference will be made ina sub- 
sequent paper. 

Good ground in Bultfontein realises about 7s. per 
load of 16 cubic feet, the total working expenses 
being about 4s. The Bultfontein Mining Company, 
with their six machines, wash about 1500 loads of 
16 cubic feet per day. They employ on the floors 
and about the washing gear 250 Kafirs and 25 
Europeans, in addition to 25 Zulu policemen, the 
wages paid to Kafirs being from 15s. to 22s. per 
week, and to white men from 5l. to 61. They are 
fortunate in having an excellent water supply from 
their own wells. The average quantity of water 
required for pulverising and washing is about 40 
gallons per load. 








STEVENSON’S HORIZONTAL ENGINE. 
THE engine which we illustrate on page 30 was con- 
structed by Messrs. Stevenson and Co., of Preston, and | 
exhibited by them at the Preston Show of the Royal | 


Agricultural Society. The cylinder is 10 in. in dia- | 





(For Description, see Page 32.) 


meter and 20 in. stroke, and is bolted to a target end 


cast on the frame. The piston-rod is of steel, 24 in. in 
diameter. The connecting-rod is 4 ft. long, centre to 
centre, forked at the crosshead end, and fitted with a 
marine end at the crankpin. The latter is of steel, 
3 in. in diameter by 3} in. long in the neck. The disc 
crank is of cast iron, accurately balanced, and the 
crankshaft of forged iron, 44 in. in diameter by 7 in. 
long in the journals, and 54 in. in diameter in the 
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(Fig. 5). The bottom of each groove is fitted with a 
steel notch E, with which corresponding steel notches 
D D on the catch rods C C engage alternately at the 
commencement of each stroke. As soon as this engage- 
ment takes place the ccrresponding expansion valve is 
moved, uncovering the steam port, which is kept open 
until the rod is raised by one of the tappets F F, and 
thus disengaged from the notches E E. ‘The governor 
rod G is arranged midway of the stroke of the sliding 












































ere F 

F\O; 

J Oh NO 
- 

















body, bossed up to 64 in. in diameter for the flywheel. 
The governor is of the quick-speed type, driven 
directly over the crankshaft, The speed of the engine 
is 100 revolutions per minute. Itis provided with an 
ordinary main slide valve, with a fixed anchor plate on 
the back of it, the steam ports of which are closed by 
the expansion valves or plates when in their normal 
sition. These valves are actuated from a sliding 
ox working in guides. This is jointed at one end to 
the rod of the expansion eccentric, from which it re- 
ceives its reciprocating motion. The box is provided 








box A, and works in stationary guide bearings, in 
which it is free to move up and down according to the 
position of the pendulums, This governor rod is con- 
nected by jointed arms or links H H to the lower ends 
of the tappet levers. When the engine is at rest, the 
links H H are in a horizontal position and the tappet 
arms wide apart, but as the speed of the engine in- 
creases the governor rod G is raised and the tappet 
levers drawn nearer.together. Thus the position of the 
double joint on the governor rod, relatively to the 
position of the ends of the tappet levers, determines 


with two grooves which receive the catch rods C © | the point of the stroke at which the expansion valve 
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rods C C will be disengaged and the cut-off effected, 
whilst the reciprocating motion of the sliding box A, 
past the governor rod G, gives the tappet levers the 
necessary motion for raising the valve rods C C at the 
desired point. The valves are carried back by springs, 
the motion being arrested gently by means of a dash- 
pot. Means are provided for shortening or lengthening 
the catch rods C C, the governor rod G, and the links 
H H, as may be required for the purpose of adjust- 
ment, With this valve gear the work thrown on the 
governor is very light, and the conditions are thus 
favourable to efficient regulation. This gear has now 
been in use five years with most satisfactory results. 
We understand that Messrs. Stevenson and Co. have 
constructed a pair of coupled engines similar to the 
above for the Army and ny Co-operative Society, 
London, 








BLAKE’S PUMPS. 

BLAKE’s pumps are so well known amongst engi- 
neers, and they have established for themselves such a 
well-earned reputation that it seems almost unnecessary 
to introduce improvements into them, especially into 
their valve motion, which is proverbially reliable, it 
being quite easy to run the same pump at speeds vary- 
ing between 200 strokes a minute and a few strokes 
= hour, yet Messrs. Owens and Co., of Whitefriars, 

sndon, have recently introduced an improved valve 
motion, for which several advantages are claimed, 
and which has now been tested on a number of 
their pumps. It will be remembered that in the 
old Blake pumps, a crosshead fixed to the piston- 
rod, strikes when near the end of the stroke against 
a small buffer fixed to the valve rod, and thus re- 
verses the position of the steam inlet ports. This 
arrangement, although working quite satisfactorily, 
was necessarily a noisy one at high speeds, and in 
addition, caused the valve to be thrown over with a 
sudden jerk. In the engraving which we publish this 
week on page 31, the improved motion is shown, and on 
reference to the illustration will be readily understood. 
The crosshead on the piston-rod moves a pendulum 
lever, pivotted in the same plane as the centre line of 
the valve rod, but at right angles to it, a short crank 
attached to the free end of the short turning shaft being 
coupled by a link to a long sleeve, which latter moves 
freely on the valve rod. ‘Two stops, as before, are pro- 
vided on the valve rod, and the long sleeve pushing 
against the stops reverses the valve, there being a lost 
motion in the travel of the sleeve on the valve rods, so 
that during the greater part of the piston’s travel the 
valve is not acted upon, The advantages are obvious, 
the valve is not suddenly struck but gently pushed, 
there is no jerk and no noise, and the valve rod stuffing- 
boxes are kept tight more easily. Although there are 
several more parts in this new valve motion, Messrs, 
Owens and Co. apply it to even their smallest pumps, 
and on some of these we have seen it work quite satis- 
factorily, 





PUMPING AND HAULING MACHINERY 
FOR SLIPWAYS. 

Tne engraving of our two-page plate, and also on 
page 38, illustrate the pumping engine and hydraulic 
hauling machinery for the Windsor Slipways, Dry 
Docks, and Engineering Company’s Slipways at Lower 
Grange Town, Cardiff, constructed by Messrs. Car- 


rick and Wardale, Gateshead-on-Tyne. The above- 
named company was formed in the beginning of 
1884, with Mr. G, H. Wills, Cardiff, as chairman, 
the works being designed by Mr. J. Thompson, 
Newcastle-on-Tyne, and executed under his super- 
intendence. They consist of a gridiron 450 ft. long, 
two slipways, each over 900 ft. long, and fitting 
and boiler shops for repairing and building engines 
and ships, &c. The slipways, foundations, jetties, 
buildings, &c., were constructed by Messrs. Geen 
and Parker, contractors, Cardif®. Either of the slip- 
a is capable of taking up a vessel 330 ft. long, 
and of 2500 tons dead weight; on one of them two 
cradles are used, constructed in such a way that after 
a vessel has been hauled up a certain distance, it can 
be transferred from the main to an auxiliary cradle, 
and the main cradle is then free to take on a second 
vessel. The first slipway was handed over to the 
company in October, and the second in December 
last, since which time both slipways and gridiron have 
sometimes been all occupied sdaualinnconhty.. 

The hauling machinery for both slipways are triple- 
powered machines, each consisting of three hydraulic 
cylinders placed side by side, with rams 18 in, in 
diameter, and 11 ft. stroke. (See Figs. 1 and 2 on 
our two-page engraving.) On the outer end of 
the rams a massive cast-iron crosshead is fitted, 
provided with slipper blocks at each end, to slide in 
cast-iron faced bars, and to this crosshead are keyed 
two wrought-iron hauling rods, one on each side of the 
centre cylinder. The bottom ends of these rods are 
secured to a wrought-iron crosshead connected to the 
hauling links for the crudle. The hauling rams and 
links are returned by a 9 in, hydraulic cylinder with 
ll it. stroke, placed at the outer end of the cast-iron 





crosshead. The water is admitted to either one, two, 
or three hauling cylinders, as may be desired, accord- 
ing to the size of the ship or her position on the slip- 
way. The hauling links are of forged iron, each 10 ft. 
long, with planed rectangular coupling plates and 
turned bolts (Fig. 1); all the links and coupling plates 
are exactly of the same length. These links slide up 
and down in a groove cast in each side of the centre 
cradle rails, and in the centre of these rails a ratchet 
is cast for the centre cradle pawls. The hauling 
pawls are massive steel forks bolted to heavy castings 
on the side of the centre cradle. They are made to 
clip loosely the hauling links, and to fit against the 
end of the coupling plates. It will thus be seen that 
the cradle is drawn up at each forward stroke by the 
hauling pawls butting against the coupling plates, and 
left in its position 44 the centre rack pawls, whilst the 
links are returned by the smaller cylinder to take 
another upward stroke. By this arrangement the 
links are never uncoupled, and much time is saved. 
The reverse action to this takes place when lowering a 
ship down the slipway. 

A ship can be cradled and hauled up in from about 
two and a half to three hours and lowered in about two 
hours. <A three-cylinder oscillating hydraulic crab 
engine (Fig. 1) is provided alongside each hauling 
machine, for traversing the empty cradle up and down 
the slipway by means of a chain and drum, 

The pumping power is supplied by a high-pressure 
direct-acting horizontal engine (see Figs. 3, 4, and 5 
on page 38) with a steam cylinder 19 in. in dia- 
meter and 30 in. stroke, fitted with variable ex- 
pansion gear to cut off at any part of the stroke. 
The pump rod is attached to the piston rod by an 
ordinary bolted coupling (Fig. 3), in order that when 
the hydraulic machinery is not wanted, the pump 
can readily be uncoupled and the engine kept running 
for driving the fitting-shop machinery. ‘The pump 
is double-acting, and delivers the water at 1000 lb. 
pressure per square inch, The valves and all working 
parts are easily accessible. The accumulator is 
arranged with circulating valves for regulating the 
supply of water to the cylinders, so as not to materially 
affect the speed of the engine, which may be hauling 
a ship up the slipways and driving the machinery in 
the machine shop at the same time. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 25, 1886. 

Now that nearly all the strikes are dead or fast 
dying out, our industrial and commercial world is 
resuming its normal state. Yet we will not bein a 
condition to form a correct judgment as to the actual 
effects of the industrial depression of the past five 
months before some time in July. The branch of our 
industries which has suffered the most is the iron 
trade, and as a natural result of the slack doings in 
that line of trade, a great stir is predicted some time 
in July. Work will then begin on the construction of 
some 1500 or 1800 miles of railroad, for which heavy 
deliveries of steel rails have been made during the 
past two or three weeks. Large contractors feel san- 
guine that this work will stimulate all other industrial 
and manufacturing branches. For the last few weeks 
very little new business has come tohand. Prices are 
somewhat stiff for small lots for early delivery. The 
308 blast furnaces of the United States are producing 
120,000 tons per week. Five months ago there were 
only 273 furnaces in blast, and they could not turn out 
more than 97,051 tons per week. This shows an in- 
crease of some 22,000 tons weekly, all of which is 
promptly absorbed without any weakening in prices, 
except in a few inferior grades held by makers 
anxious for money. Thirty-five thousand tons of 
anthracite are still produced weekly and 75,000 
tons of bituminous. This trade is, and will likely 
be, slack for a little time yet to come. Large con- 
sumers are putting off buying heavily until they 
see which way the current of trade is likely to go. The 
employers have fortunately met their employés half 
way, and adjusted their differences in an amicable and 
generous spirit without resorting to arbitration. Now 
that confidence is restored, a new impetus will soon 
be given to the trade and industry all over the 
United States. The only trouble our business people 
seem anxious about is the shorter hour movement, 
which has been agitated for some time. Authentic 
sources report in round numbers 100,000 persons 
striking for shorter hours and a steady scale of wages, 
Yet, far-seeing observers predict that arbitration, 
backed up by public opinion, will smooth and remove 
this new source of trouble and anxiety. Our coal trade 
remains without any special feature, but this is always 
the case at this season of the year. Consumers seldom 
take in their supply before August, or even September. 
Builders and contractors have been kept busy, and the 
general depression did not make itself felt by them. 
Inthe lumber trade, manufacturers seem to think the 
trade is rather too active for the present and are hold- 
ing the prices a little too firmly. The compendium of 
all this general information is that there isa better feel- 
ing in and around our industrial and commercial 





centres. We breathe more freely to-day than we did 
two or three weeks ago. The grading onthe Florence, 
Eldorado, and Walnut Valley Railroad extension, 
from Douglass to Winfield, Kansas, is completed, and 
the track will be laic as soon as the ridges are ready 
for the rails. This is a cut-off on the line from Kansas 
City to Galveston. Our engineers are planning out a 
ship canal across Long Island, from Rockaway Inlet, a 
distance of fifteen miles. When constructed, all ves- 
sels from the south will avoid Sandy Hook, Hell Gate, 
and the Sound. The estimated cost for the canal and 
breakwater is 4,000,000 dols. Eastern capitalists are 
contemplating the construction of an electric elevated 
railway in St. Louis, Mo. ‘Trials have been made in 
New York with this new power, and the results proved 
most successful. Mills, mines, and factories show 
signs of heavier work in their respective establish- 
ments, and, as 4 natural consequence, there is an 
active demand for heavier machinery. Silk mills in 
Pennsylvania and New Jersey are keeping all their 
hands fairly busy. In the Southern States a number 
of industrial centres have sprung up of late. The 
South generally has never been so prosperous since the 
war, as it is now, and a new stimulus will soon in- 
crease its activity, now that the freight schedule is 
shortened two to four days between northern and 
southern cities. Our Congress has always pursued a 
conservative course in all its business legislation, and 
it has proven to be a wise and sensible way so far, 


PRIMARY BATTERIES. 
To THE EpiTor OF ENGINEERING. 

Srr,—My friend Mr. Upward, being very busy just 
now, has asked me to reply to Mr. Walker’s letter in 
your last issue but one. The task is an easy one and 
may be thought not to need much elaboration ; but 
perhaps for the benefit of those of your readers who are 
not _eiiaie it may be well to treat his remarks in 
detail. 

Everybody will agree with Mr. Walker’s opening state- 
ments about the necessary qualifications of a primary 
battery for lighting purposes ; but we think our remarks 
will show that his hastily-formed idea as to the Upward 
battery being a retrograde step is as much opposed to 
facts as it is to the opinion of the leading scientific and 
practical men who have seen it. Among these we may 
mention Professor Oliver Lodge, Captain Abney, Mr. 
Latimer Clark, Mr. Spagnoletti, M. Hospitalier, Mr. 
Massey, Mr. Mordey, besides many others. 

Now to deal with the points of complication. If Mr. 
Walker will favour us with a visit, he will, I think, see 
them one by one vanishing into thin air. Let us take 
them in detail. 

** A chlorine generator—an uncanny laboratory thing.” 
This is what Mr. Upward found it, but certainly not 
what it is now. A description of it has been alread 
given to the public, but if, Sir, you care to havea peor 4 
of it we shall be only too glad to send it. We will only 
now say that the whole operation consists of turning taps 
to let acid and brine from fixed reservoirs into a pan, and 
a third one to let the liquid out when it is spent. Be- 
sides this some fresh manganese di-oxide has to be put in 
once a month, which takes ten minutes and is done 
without smell. 

** All sorts of new arrangements.” The only thing 
which could possibly have caused this remark is the 
governor which works automatically, and which is of such 
asimple nature that it cannot possibly be a source of 
failure, 

‘The retort would be filled.” Taps, as we have said. 

‘* Gas lit and adjusted,” requires no adjustment. 

‘“Water seals made perfect.” That of the cells is one 
trough common to all, kept full by the liquid from the 
cells and never touched. That of the generator requires 
a jug of cold water once a month or more. 

‘* Battery connections cleaned.” Those on the battery 
now working have been left absolutely untouched for 
months without any signs of corrosion, and apparently in- 
tend to remain in perfect condition for years. The electro- 
magnets never require readjustment. 

Supposing Mr. Walker were offered the choice of two 
batteries to give an ome electromotive force, the one 
consisting of a single cell which was <peeged by opening 
twotaps and emptied by opening a third, and the other 
consisting of twenty or more cells, each of which required 
to be independently filled with two, or say only one, acid 
solution, and taken to pieces and emptied of these solu- 
tions every time, there can, I think, be no doubt which he 
would choose, 

The foregoing remarks will show that in the case of this 
battery, as in perhaps no other, the institution of a battery 
man is quite unnecessary. 

Supposing even then that, as Mr. Walker says, we pro- 
duce no more economical results than on the old lines, we 
think we have shown that in the simplicity of working 
arrangements we have strong reasons for the new de- 

arture. But can Mr. Walker name any other battery— 
ighting or otherwise—which, while it gives a very high 
electromotive force, is absolutely free from polarisation 
(we have had acell on dead short circuit for weeks without 
the slightest fall in electromotive force), and with such 
absolute freedom from local action that it may be left for 
months on open circuit without the slightest effect on the 
zinc plates? If not we really fail to see that the Upward 
battery is not a very great advance in economy. 

The function of accumulators is exactly the same as 
where they are used with a small gas engine, charging all 
day and discharging for a few hours at night. They 
enable a small generating plant to work for a long time, 
and then give for a short time when required the effect of 
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a much larger one with the most perfect regulation. In 
our case we charge day and night without attention, and 
have therefore a great advantage over the small engine. 

Mr. Walker’s theory of the action of the battery is 
erroneous. The only action which appears to be possible 
is an electrolytic one going on the Grotthus hypothesis 
when the circuit is closed. The Zn takes Cl. from the 
nearest molecule of Zn Cl., the last atom of Zn combining 
with the free Cl, There is thus no hydrogen in the 
action, and consequently no polarisation, as there is no- 
thing to cause it. En passant, the zinc chloride is mostly, 
if not entirely, formed inside the porous cell, and not in 
the carbon cell, 

Finally, Mr. Walker has inadvertently left a few words 
out of his last paragraph which are necessary to make it 
agree with either theory or practice, and, if you will 
allow me, I will reproduce it with the words which it 
appears to me he has left out put in brackets. 

** Tf the chloride action takes place at each end of the 
cell it does [not] evidently contribute nothing to the useful 
effect outside [but evidently does contribute the full 
electromotive force due to the direct combination of zinc 
and chlorine]. The zinc oxygen and hydrogen chlorine 
are [not] the useful actions in the cell [and probably never 
occur at all, except possibly to an exceeding small extent 
in the last cell], and manifestly the chlorine gas is [not] 
used as a depolariser—that is to say, to use up the 
hydrogen gas which would otherwise polarise the carbon 
plates [for the simple reason that there is none there to 


use up}”. Yours, &c., 
Cadby Hall Works. C. W. S. CRAWLEY. 





PISTON SPEEDS. 
To THE EpITOR OF ENGINEERING. 

Srr,—As Messrs. Rankin and Blackmore admit their 
statement to have been inaccurate or incomplete, there is 
nothing more to be said on that subject. I am far from 
wishing to disparage the performance of the Ozone, which 
seems to have been admirable; I was impelled to write 
you solely by zeal for historical accuracy. 

Messrs. Rankin and Blackmore call for further informa- 
tion which is quite at their service. The Honam can 
maintain a piston speed of over 600 ft. per minute in her 
daily work, and the Saturno and Olympo, according to 
the latest reports we have, regularly keep up 580 ft. 

The engines of these three vessels are not of a type 
common in the United States or anywhere else, being 
compound engines of somewhat peculiar design. 

I cannot see why it is impossible to fairly compare 
riston speeds, however diverse the types of engine may he, 
so long as they have pistons, neither do I admit that the 
introduction of a walking beam is in itself favourable to 
high speed of piston, 

Speed trials in the form of ‘‘adash at the measured 
mile” are not usual so far as we are concerned, and we 
know better than to depend on trials between the Cloch 
and Cumbrae lights, Yours truly, 


JOHN INGLIS, JUN. 
Glasgow, July 6, 1886. 





BOILER CLEANING. 
To THE EpIToR OF ENGINEERING. 

Srr,—Referring to letters in your issues of June 25 and 
July 2, as to use of eucalyptus leaves for cleansing boilers, 
I venture to suggest, for your consideration, that it would 
be of exceptional interest to many of your readers, who 
are steam users, if ‘‘ Inquirer,” or others, who have had 
experience of its use, would indicate for general informa- 
tion, with regard to its qualities, where to be obtained, 
how used, quantities, price, &c., or reference to any one 
using same, which would oblige many as well as, 


Yours truly, 
London, July 5, 1886. CUTWATER. 








THE SUEZ CANAL. 
To THE EpiTor oF ENGINEERING. 

Sir,—As a means of getting over the difficulty of find- 
ing the buoys at the entrance of the Suez Canal by night, 
I would suggest that each of the buoys be furnished with 
a pyramidal-shaped reflector suspended on a light frame by 
its apex, which would throw back the rays of the projector 
from a considerable distance. 

The colour, position, and grouping of these lights at 
regular intervals would serve to distinguish them from 
vessels, riding lights, &c., and their movement would pre- 
vent the liability of confounding them with shore lights, 

Yours truly, 
June 26, 1886, R.C. E. 


ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EpiToR OF ENGINEERING. 

Sir,—I observe that Mr. Fernie has felt it necessary to 
attempt, in a somewhat lengthy communication, a reply to 
my letter, published in ENGINEERING of May 21. I do not 
intend to follow his example, because it seems to me that 
it would be no complimert to the intelligence of your 
readers if I were to occupy your columns by any 
lengthened notice of the curious matter into which Mr. 
Fernie introduces my name in the first portion of his 
letter ; while the equally strange, and even more plain- 
tive, matter in the later portion may be left to be dealt 
with by thosre—if any there be—whom it concerns. 

There is, however, one matter of fact in Mr. Fernie's 
letter, which I may perhaps notice in deference to his 
position as a member of the Institution of Civil Engi- 
neers, although otherwise it might very well be left un- 
heeded. Mr. Fernie says: wp would ask him (Mr. 
Burnett) to examine the drawings of the Consolidation 
engine, and see if he will not find the firebox of this 
engine from 2 in, to 3 in, wider than any English 








firebox.” This sentence, it may be remarked, is not 
a little characteristic of Mr. Fernie’s style, as im- 
plying a definite statement in support of his argument, 
which he nevertheless avoids actually making. But 
it is to be presumed—if the above-quoted words have any 
bearing on the argument which Mr. Fernie has raised on 
my statement that the use of the bar-frame narrows the 
Jiregrate--that he means, as the context implies, that with 
the same gauge of rails the inside width of the firebox of 
a Consolidation engine (i.e., with bar-frames) is from 2 in. 
to 3in. wider than that of ‘*any” English engine (with 
plate-frames). In reply I have to say that the eleven 
Consvlidation engines supplied to the New South Wales 
Government railways, of the 4 ft. 84 in. gauge, during the 
time I had charge of the locomotive department of that 
colony, and which were supplied by the well-known 
Baldwin Engine Company, and may therefore be taken as 
fairly representative of that class of engine, have fire- 
grates only 334 in. wide, while every one knows, or ought 
to know, that the width of the firegrates of the thousand- 
and one English locomotives constructed annually for the 
4 ft. 84 in. gauge are from 40 in. to 42 in. wide. In other 
words the inside measurement of the firebox of a Consoli- 
dation engine is from 64 in. to 84 in. narrower, in place of 
‘from 2 in. to 3in. wider than any English firebox,” as 
Mr. Fernie incorrectly puts it. 

It is, however, merely wasting words to argue with an 
opponent who shows such palpable want of knowledge of 
even the A BC of the subject with which he essays to 
deal. Mr. Fernie will, therefore, I trust, acquit me of any 
seeming discourtesy in now refraining from further com- 
ment on his letter, or if I hereafter allow to pass unnoticed 
such remarks as he may see proper to make at some future 
time in reference to this subject. 

I am, Sir, your obedient servant, 
Ropert H. Burnett. 
Victoria-street, Westminster, July 6, 1886. 








COFFEE-CURING MACHINERY. 
To THE EDITOR OF ENGINEERING. 
Srr,—Can any of your readers furnish me with the 
names of makers of coffee-curing machinery ? 
Yours truly, 





TREATING ALOE FIBRE. 
To THE EpiTor or ENGINEERING. 
Srr,—Can any of your readers oblige us with the name 
of makers of good, simple, hand-power machinery for 
turning aloe fibre into yarn, cord, and rope, and for ex- 
tracting the aloe fibre? Yours truly, 
June 8, 1886,  Y 








ENVELOPE AND CARDBOARD BOX 
MAKING. 
To THE EpIToR OF ENGINEERING. 

Srr,—Can any of your readers supply me with the 
names of any English firms constructing machines for the 
manufacture of envelopes and also for making cardboard 
boxes ? : Iam, yours setae * 

PAIN. 








MISCELLANEA. 

THE number of visitors to the Colonial and Indian Exhi- 
bition for the week ending July 3 was 184,858. Total 
since the opening, 1,482,959, 

The last day for entries to the Birkenhead Show will 
be July 17. Applications are to be made to the Secretary, 
Birkenhead. 


The Atlantic Giant Powder Works, near Brakesville, 
New Jersey, exploded last week, destroying the whole of 
the buildings and producing a concussion which was felt 
twenty miles away. Ten persons were killed and twelve 
others were injured. 


Congress will, it is believed, vote 3,000,000 dols. this 
session towards the enlargement of the American Navy by 
the building of two armoured ships, of 6000 tons each, 
three cruisers of from 3500 to 5000 tons each, four torpedo 
boats, and one torpedo cruiser. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended June 27, 
amounted, on 15,2894 miles, to 1,203,759/., and for the 
pang ag period of 1885, on 15,139} miles, to 1,217,648/. 
an increase of 150} miles, or 0.9 per cent., and a decrease 
of 13,889/., or 1.1 per cent. 


According to the special correspondent of The Standard 
at Berlin, the railway locomotive works of Herr Borsig 
at Berlin, which are the oldest on the Continent, having 
been in existence forty-eight years, are shortly to be 
closed, owing to the fact that through the low prices pre- 
vailing of late the establishment has for some time been 
carried on at a constant loss, 


On Saturday last two electric launches were to be seen 
running from Kew Bridge to Teddington and thence to 
Millwall; one was the property of the Duke of Bedford, 
who, with the duchess, was present at the trial, and the 
other the latest electric launch built by the Electrical 
pa Storage Company, of 4, Great Winchester-street, 


A disastrous railway accident occurred last week near 
Wiirzburg. The Berlin and Stuttgart express train came 
into collision with a passenger train from Schweinfurt, 
which was running on the wrong line. Buvth engine- 


drivers and seven passengers of the Schweinfurt train 
were killed, and a number of persons in the same train 





were injured, five of the carriages being wrecked. In the 


Berlin train, beyond the death of the driver, no fatality is 
reported. 

Efforts are to be made to deepen the Sandy Hook en- 
trance to New York harbour, so as to afford a channel 
30 ft. deep at low water, enabling the largest steamers to 
cross the bar at all states of the tide. The Senate has 
voted 1,000,000 dols. towards the expense of beginning 
the work, which it is expected will take three years to 
complete. A series of permanent improvements is contem- 
plated, fy eye by General Newton, who has been in 
charge vf the improvements in the Hell Gate entrance. 

The first of the daily through trains on the Canadian 
Pacific Railway made the journey from Montreal to Port 
Moody ‘‘on time” and without the slightest mishap. It 
left the St. Lawrence seaport on Monday, June 28, about 
8 p.m., and reached the Pacific terminus early on Sunda 
last—quicker by some twenty hours than the usual rail- 
way journey between New York and San Francisco. 
Under present circumstances, 136 hours are considered 
necessary for the journey ; but when the Canadian Pacific 
isin proper working order the distance—2898 miles—is 
expected to be done easily in 120 hours. Ultimately it is 
intended that the through trains should do the whole dis- 
tance in 90 hours, 





Water Suppiy IN QuUEENSLAND.—A good deal of work 
has been got through ha Queensland Water Supply 
Department. Deep sinking near Blackall is proceeding 
satisfactorily. The deepest bores at present are that at 
Stock’s, 700 ft., and at Warriana, thirty miles from 
Hughenden, where a Tiffin borer is down 400 ft. An 
excellent water supply system at Dunwich has been com- 
pleted, by which a supply of pure spring water has been 
connected with the Benevolent Asylum on the island. A 
tender has been accepted for the construction of a small 
dam and tank at Glamorgan Vale, in the Stanley district. 
Works are promised in the Hughenden, Winton, Boulia, 
and other districts. Itis not unlikely also that orders will 
shortly be given for the purchase of additional boring plant. 


THE QUEENSLAND GOLD QvarTz CRUSHING MILL. 
—The Queensland gold quartz crushing mill at the 
Colonial and Indian Exhibition, to which we have already 
made reference, consists of a five-head battery of stamps 
which has been manufactured by Messrs. John Walker 
and Co., of Maryborough. The stamps are of the usual 
gravitation type, weighing 800 lb. each, and working at 
the rate of kp blows per minute. The gold ore oud 
at the start was from No. 1 North Phcenix mine, near 
Gympie, and was first roughly broken and fed into a 
hopper to the stamps. A stream of water passes through 
the stamp box, and as the ore is crushed sufficiently fine, 
it is carried by the water through gratings having 240 holes 
to the square inch. The crushed ore is carried by the 
stream over a series of mercurialised copper amalgamating 

lates and through two centre-board wells over four riffles. 

‘rom the table it is carried, still by the water, over a con- 

centrator of the percussion pattern. The concentrator 
pyrites are fed into a grinding pan, and delivered thence 
into two Berdan grinding and amalgamating pans, the 
pulp from which enters a settler pan, which finishes the 
operation. The amalgam is collected and retorted for 
in the usual way. The staging for the mill is of 
Saeed timber, and the whole has been erected for the 

ueensland Commission by Mr. J. N. Longden, their 
mining engineer. 


ORDERS UNDER THE Exxctric Licutine Act, 1882.— 
A Parliamentary return has been issued showing the 
applications to, and proceedings of the Board of Trade 
under the Electric Lighting Act, 1882. Applications for 
provisional orders were received by the Board of Trade 
on or before the 21st of December from the Chelsea 
Electricity Supply Company (Limited), and the West 
London Electric Lighting Company (Limited). The 
first of these orders was granted by the Board of 
Trade, and a Bill to confirm it was introduced into 
the House of Commons on the 11th of June, and will 
be proceeded with in the next session. In the second 
order the undertakers, besides the extension of area 
scheduled, sought power to extend for a period of one 
year the time within which the compulsory works were 
tobe completed. This order was not proceeded with. 
Since the date of the last report a further extension of 
the time within which the deposit of capital should 
be made in the case of the Fulham District Electric 
Lighting Order, 1884, has been approved, but the period 
so extended expired on the 15th ult. Since the date 
of the last report the Board of Trade had received 
an application for a license from the Dundalk Town 
Commissioners. This license had been settled by the 
Board of Trade. The Board of Trade had also granted 
two licenses, referred to in the last report—namely, one 
to the Dalton-in-Furness Local Board in respect of the 
district of the Board, and the other to Mr. J. E. Veale, 
in respect of the district of the St. Austell Local Board. 
After careful consideration, the Board of Trade had de- 
cided to insert in licenses granted to local authorities, 
provisions empowering the promoters, with the consent 
of the Board of Trade, to transfer all or any part of the 
powers, duties, and liabilities conferred or ‘posed upon 
them by the license as to the whole or any part of the 
area comprised therein, to any other body or person, and 
provisions to this effect had been inserted in the Dun- 
dalk and the Dalton-in-Furness licenses. In 1884 a 
license was granted to the South-Eastern (Brush) Electric 
Light and Power Company (Limited) to light a specified 
area in the borough of Colchester. In August, 1885, the 
company went into voluntary liquidation, but the Board 
of Trade had agreed to the transfer of the undertaking 





to the Colchester Electric Light and Power Company 
(Limited). 
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PLANING AND MOULDING MACHINE. 
CONSTRUCTED BY MESSRS, ALLEN RANSOME AND CO., ENGINEERS, LONDON. 
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Ws illustrate above a type of planing and mould- | 
ing machine which has recently been brought out | 
by Messrs. A. Ransome and Co., of Chelsea, Our | 
iNustration will explain the general arrangements. 
The feed motion is exceptionally powerful and consists | 
of four driven rollers of ample diameter for the work. | 
These are speeded to pass the material through the | 
machine at rates varying from 12ft. to 45 ft. per| 
minute, according to the quality of the wood and | 
class of moulding. There is a special arrangement by | 
which the cutter blocks can be easily withdrawn for | 
changing or sharpening. The gearing for driving the | 
feed rollers is so arranged that all wheels are placed | 
outside the framing of the machine, thus materially | 
reducing its width and enabling the workman to get | 
readily at the cutters. The cutter blocks revolve | 
between long self-lubricating bearings made from | 
a metal which Messrs. Ransome prepare specially for 
high-speed machines. The under cutter block comes | 
immediately behind the feed rollers and is fixed in a| 
drawer which can be removed when the cutters are | 
dull, a duplicate being kept ir reserve, so that time | 
may not be wasted in the operation. Some distance | 
further back the upper block is placed. This is pro- | 
tected by a guard and is furnished with a rising and | 
falling adjustment. In order to sharpen or change the | 
top cutter, it is only necessary to remove the guard, | 
which can be effected by slacking a butterfly nut. | 
There is no pressure apparatus to prevent easy access | 
to the cutters. The vertical cutters are also fitted | 
with a ready means of adjustment. The system of | 
pressures, whether by roller or fixed pressure, is simple | 
and ~ ee and permits of very short lengths being | 

laned. 
: It will be seen from our description that in this ma- 
chine special attention has been paid to rapidity in 
working, both as regards speed in cutting and absence 
of delay in changing cutters. In the naggey day, when 
competition is so keen, every point has to be watched 
by manufacturers, and the time a machine takes in 
turning out work is a very material consideration. | 

The general appearance of the machine is compact | 
and the workmanship excellent, special attention | 
having been paid to balancing the parts. This, no 
doubt, materially contributes to the steadiness with 
which the machine runs at the exceptionally high 
speeds, 
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REFRIGERATING MACHINERY. 
On Refrigerating and Ice-Making Machinery and 
Appliances.* 
By Mr. T. B. Licutroot, of London. 
(Continued from page 23.) 


t 
where ¢ and v and p denote absolute temperature, volume, 
| and absolute pressure before expansion, and ¢, v, p, those 

after expansion, while y is the ratio of the specific heat 


|under constant pressure to that with constant volume. 
3. MACHINERY 


PARTIALLY COOLED WHILE UNDER COMPRESSION, AND 
FURTHER COOLED BY SUBSEQUENT EXPANSION. 


Tus subject having been dealt with in a paper on, 
‘* Machines for Producing Cold Air” which the author | 
had the honour to read before the members of this Insti- | 
tution in January, 1881, the remarks under this head will 
therefore, to a Se extent, be sa. onan to that | 

per, and will refer chiefly to improvements which have 

en effected since that date. It will beconvenient, how- 
ever, and will tend to a better appreciation of the subject, 
to present concisely some brief considerations respecting 
the physical laws relating to this system of refrigeration, 
even at the risk of repeating part of the matter touched 
upon in the previous paper. 

The intrinsic energy of a permanent gas, or its capacity 
for performing work, depends entirely upon its tempera- 
ture. Increase of pressure imparts no additional energy, 
but merely places the gas in such a condition relatively to 
some other pressure as to enable advantage to be taken 
of its intrinsic energy by expansion. Thus a pound of 
air at ordinary atmospheric pressure has the same intrinsic 
energy as a pound of air at 501b. pressure above the atmo- | 
= so long as their go sognmpe are kd se; but | 
in the former case no part of the energy can made use és : 
of by expansion without the sabowel ot at least a part of | Ro “. tye 3 t rf fall of ne bmg = Ms = pone 
the equal and opposite resistance of the atmosphere, | 258 “ at t th og SEFTIE. © mechanical wor 
while in the latter case expansion can take place freely | ee e adi “A big sees ag its tak 
until the pressure is reduced to that of the atmosphere. | |) Meet d th atic oe teeteteae t abaya ores resu wah 8 
As mechanical work and heat are mutually convertible, | Pi@C® ati the ane ype rare etween ~— ute 
it is obvious that, if during expansion a gas is caused to | “perature, volume, and absolute pressure, as during 


. : expansion: ¢, v7, », denoting those before compression 
perform work on « piston, its supply of heat must be and t v p those after compression. On the diagram this 


drawn on to an extent measured by the thermal equiva- | : s ; regs ster . 

lent of the work done, provided no extraneous source of fo ge graphically A eS sintal A Me betes adiabatic 
heat exists from which the deficiency can be made good ; | whe phates oa enecoray ry . a 7. Mee » to 80 ib at atmo- 
and the gas after expansion will be colder than it was | §P ype seg ag and 7 “ed th r., up to De aia hag 
before expansion. Expansion behind a piston without | 354 A pnt . Lan a of 28 ¥, p ollag ay sic aM ur. oa 
the addition of heat from any extraneous source is called | Seemn < soqui Sectieuh of ieth ten ko Gk performenss of 


adiabatic expansion, and the following are the relations | the mechunical work represented: by the ares A G JO. 


between temperature, volume, and pressure for any two | : : 6 . . 
“hae : : j A E is the line of isothermal compression and expansion 
points in the same adiabatic curve: | ‘Satiahin the tue eles A end 1 


In the succeeding remarks reference will be made to 


BY WHICH A GAS IS COMPRESSED, | The results with regard to the expansion of dry air are 
hasten graphically by the curve E F in Fig. 3; E D 


rg. s. 








«© 


represents the initial volume at a pressure of 50lb. per 
ayes inch above the atmosphere and at a temperature 
ot 70 deg. Fahr., which is expanded down to the volume 
F B at atmospheric pressure, the temperature falling to 











* Paper read before the Institution of Mechanical | the use of ordinary atmospheric air alone; for although 
i | in one or two special instances this class of machinery has 


ngineers, 
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been applied to the cooling of some of the more volatile | the moisture in the ordinary cooling process after com- 
hydro-carbons, its almost universal application at the! pression, which is common to every cold-air machine, are 


present time is for the cooling of air, which therefore will 
alone be dealt with. 


amply sufficient to prevent any serious deposition of ice 
about the valves and in the air passages; provided, 


The amount of aqueous vapour present in the atmo-| firstly, that these valves and passages are well propor- 
sphere varies from that required to produce saturation | tioned, and, secondly, that proper means are adopted for 
down to about one-fifth of that quantity. At any given | obtaining in the coolers a deposition of the condensed 
temperature a volume of saturated air can contain only | vapour, which would otherwise pass with the air into the 
one definite amount of vapour in solution ; and if from | expansion cylinder in the form of fog, and become con- 
any cause additional moisture be present, it cannot exist | verted intoice. Reference to the Table shows that, if the 
as vapour, but appears as water in the form of fog or mist. | compressed air be thoroughly deprived of its mechanically 
The temperature of saturation, or the dew point, varies | suspertded moisture, the amount of vapour entering the ex- 
according to the quantity of vapour in solution: the | pansion cylinder isextremely small. Another matter from 
smaller the quantity, the lower is the dew point. The | which the mystery has now been dispelled, is the mean- 
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capacity of air for holding ‘moisture is also affected by 
pressure: a diminution in volume under constant tempe- 
rature reduces this capacity in direct proportion.* Inthe 
former paper reference was made to various means that 
had been devised for ridding the air more or less com- 
pletely of its contained moisture, in order to obviate as 
much as possible the practical evils resulting from its 
condensation and freezing, this being at that time consi- 
dered one of the most important points in the construction 
of cold-air machinery. Since ‘han. however, experience 
has demonstrated that these evils were much exaggerated, 
and that the condensation of the vapour and deposition of 





* For the quantity of vapour necessary to produce 
saturation, reference may be made to the table and for- 
mula given in the appendix to the paper on “‘ Machines 
for Producing Cold Air” (Proceedings 1881, page 122), 





ing of the term “‘ dry” air, so much used by the makers of 
pis eh machinery ; this is a point that was touched upon 
towards the close of the discussion upon the previous paper. 
No doubt it is still to a large extent popularly supposed 
that, unless the air be subjected in the machine to some 
special drying process, it will be delivered from the expan- 
sion cylinder in a moist or damp state, and in consequence 
be unfitted for use in the preservation of perishable food 
and for other purposes. But no such state could really 
exist ; for whether the air be specially “dried” or not, 
its humidity when delivered from the expansion cylinder 
is precisely the same, so long as its temperature and 
pressure remain the same, inasmuch as in practice it is 
always in a saturated condition for that pressure and tem- 
perature. The difference lies in the amount of ice formed, 
which of course is greater if the amount of moisture enter- 
ing the expansion cylinder is greater ; but. this quantity, 


as has been already stated, may, in the author’s opinion, 
be brought down within perfectly convenient limits by a 
proper construction of the cooling vessels. In his latest 
machine, therefore, all special drying apparatus has been 
dispensed with ; the air being simply compressed, passed 
through a surface cooler, and expanded back to atmospheric 

ressure, On the other hand, Messrs. Haslam and Co., of 

erby, still apply an interchanger, on somewhat the same 
principle as that previously described in connection with 
the Bell-Coleman machine (Proceedings 1881, page 111); 
and it would be interesting if some definite particulars 
could be furnished to show what practical effect this inter- 
changer really has. 





Messrs. Hall’s cold-air machine is of both horizontal 
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| and vertical type, the latter applying to the smaller 
| sizes. In either case, when combined with a steam 
engine, it consists of three double-acting cylinders 
placed side by side, at the end of a frame or bedplate ; 
the cylinders are furnished with the ‘usual moving 
parts, and the connecting-rods work on three crank- 
pins on a common crankshaft. One of the cylinders 
is used with steam in the ordinary manner, for giving the 
requisite motive power. Of the two others, one is for 
compressing and one for expanding the air. The coolers 
are of the multitubular type for surface cooling, and are 
placed in the bedplate or frame. The valves for the com- 
pression and expansion cylinders are slides of somewhat 
peculiar design, worked from a pair of weighbars, one for 
the main and the other for the expansion slides. The 
| valves are placed on the underside of the cylinders, which 
| renders them rather difficult of access ; but in the larger 
| Sizes of machines the cylinders are raised, and work down 
| to the shaft at an angle, which gives a little more room 
below. The compressor is water-jacketted ; and so far as 
the author is aware, no special arrangement for drying the 
air is employed. 
| The Haslam dry air refrigerator, which has been ver 
| largely adopted, is also made both horizontal and vertical, 
| the horizontal type applying to large machines, and the 
| vertical to those of small size. The cylinders are double- 
acting, and their arrangement with regard to one another 
variesin different classes of machines. The compressor 
is water-jacketted, and discharges into surface coolers 
placed inthe bed. The compressed air, after having been 
cooled in the ordinary way by water, is further reduced 
in temperature in an interchanger, by the action either 
of the spent cold air on its way from the chamber in 
which it has been utilised, or of the cold air as it leaves 
the expansion cylinder; and in this manner a further 
condensation and deposition of moisture are brought 
| about. The expansion cylinder presents no peculiarit 
| in design, with the exception of the exhaust valves, mec | 
| are separate from those admitting the air, and are so 
| arranged as to offer as little obstruction as possible to the 
passage of the air. The Haslam Company also manufac- 
ture the Bell-Coleman machine, which was described in 
the author’s previous paper (Proceedings 1881, page 111). 
In a horizontal dry-air refrigerator of the author’s 
design, of the type used for delivering from 20,000 to 
60,000 cubic feet of cold air per hour, the compressor 
is double-acting, and the expansion cylinder single-acting. 
They are placed close together, tandem fashion, leaving 
room for examination of the piston, with onerod common 
to both cylinders. In this way the coldest part of the ex- 
pansion cylinder is removed from the hottest part of the 
compressor. The air valves, shown in te 3 4, are cir- 
cular slides of phosphor-bronze, actuated by eccentrics 
in the usual way. This kind of valve enables the ports 
to be made very short and direct; and besides being 
noiseless in action, it allows of a high piston speed being 
attained. No trouble has been experienced with regard 
to wear, not a single case having occurred in which the 
valves have had to be replaced, notwithstanding that 
some have been in almost constant work since 1882. The 
air enters the compressor by the pipes A, and after 
being compressed, passes by a pipe to the coolers, which 
are placed in the bedplate, and consist of a couple of 
iron vessels containing clusters of solid drawn Muntz 
metal tubes of fin. external diameter. Water is cir- 
culated through the inside of the tubes by the pump, 
the supply passing in by a pipe, through the tubes, 
and away by a second pipe to the compressor jacket, 
whence it escapes. The water condensed and deposited 
from the air in the coolers is blown off from time to 
time by means of drain cocks, or may be discharged 
automatically. The compressed air passes through one 
cooler and returns through the second, being cooled 
to within some 5 deg. or 6 deg. of the initial temperature 
of the cooling water, which circulates in a direction op- 
posed tothat of the air. The quantity of water required 
is at the rate uf from 30 to 40 gallons for every 1000 cubic 
feet of cold air discharged at atmospheric pressure, that 
is, from three to four times the weight of the air; but the 
quantity varies in different machines according to the 
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efficiency of the apparatus, From the coolers, the air passes 
to the expansion cylinder, and after performing work upon 
the piston, and returning about 60 per cent. of the power 
expended in its compression, it is exhausted, having become 
cooled down to from 70 deg. to 90 deg. below zero Fahr. 
The steam cylinder is overhung from strong brackets cast 
on the bedplate, and is arranged so that a jet or surface 
condenser can be placed below, with an air-pump worked 
from a continuation of the piston-rod ; the space occu- 
pied is thus practically the same, whether the engine 
is non-condensing, as shown in the engraving, or con- 
densing. The arrangement also lends itself readily to 
the application of a second steam cylinder, tandem 
fashion, for working on the compound principle, In 
this case the surface condenser is placed below the high- 
pressure steam cylinder, the air-pump being at. the side 
and worked from a crank-pin in the flywheel. The same 
water that is used for cooling the air also condenses the 
steam, circulating first through the coolers and then 
through the condenser, 

For land machines to deliver more than 60,000 cubic 
feet of cold air per hour, the vertical type is adopted, and 
the compressor is made single-acting as well as the ex- 
pansion cylinder, while a horizontal compound condensing 
steam engine is used for giving the necessary motive 
power. A machine to deliver 285,000 cubic feet of cold 
air per hour, for cooling a large market, is now bein 
designed in this way. Thecompressor is furnished wit 
an internal pipe, from which a spray of cold water con- 
tinually plays on the back of the piston and on the sides 
of ” cylinder, but never comes in contact with the air 
itself. 

In order to secure compactness and simplicity, all ma- 
chines delivering less than 20,000 cubic feet of cold air per 
hour are made of the type shown in Fig. 5 and 6, the 
compressors being single-acting. A section through the 
air cylinders of such a machine is given in Fig. 7. The 
smaller sizes are very frequently made on the vertical 
plan, for use both on land and on board ship. 

The main objects kept in view by the author in de- 
signing all the foregoing machines are, economy of produc- 
tion, efficiency, and simplicity. Some thirty of these re- 
frigerators of one form or the other have now been made 
and put to work since 1884 ; and in not one single instance 
has any breakdown occurred in working, nor have any 
repairs been required beyond those that would have been 
necessary to an ordinary steam engine of good construc- 
tion. In many cases machines made in England have 
been packed and shipped to Australia, and to North and 
South America and other foreign countries, where they 
have been erected and put to work without the assistance 
of any skilled labour from this country. 

With regard to the power expended in cooling air on 
this plan, it may be stated that, in the best machines of 
large size now made, a weight of 1000 Ib. of air per hour 
can be reduced from 60 deg. above to 80 deg. below zero, 
with cooling water at 60 deg. Fahr., with the expendi- 
ture of about 18 indicated horse-power. This is equal to 
an abstraction of 916 units per pound of coal, with an 
ogg using 2 lb. of coal per indicated horse-power per 
n0ur. 

(To be continued.) 


WROUGHT-IRON CONDUIT PIPES.* 
By Mr. Hamivron Smitn, Jun. 

WrovcHt-1Ron pipes are largely in use in the Pacific 
States and Territories of the United States as water con- 
duits ; cast-iron pipes are only used for city distributing 
mains, where frequent connections with service pipes are 
required. The adaptation of wrought iron for this purpose 
was due to the following causes, and affords an apt illus- 
tration of the old proverb that necessity is the mother of 
invention. 

The method of hydraulic mining was introduced or 
invented in California in 1852. It may roughly be defined 
as the discharge of jets of water, actuated by gravity 
with a considerable head, against a bank of auriferous 
gravel, the water acting first as an excavator and after- 
wards as a carrierof the washed material. The supply of 
water for these jets was at first conducted through hose 
made of heavy cotton duck cloth, which was strengthened 
by outer nettings of cordage when the pressure was large. 
This hose was costly and short-lived. It was not practicable 
to use pipes made of cast iron—first, on account of the 
prohibitive cost of transportation over steep mountain 
roads and paths to the mines ; and second, because heavy 
cast-iron pipes could not be cheaply and quickly moved 
from place to place in the mine, the exigencies of such 
mining requiring frequent changes in the position of the 
supply pipes. 

n 1853 an ingenious miner laid in his mine a line of 
pipe consisting of joints of ordinary stove pipe, made of 
very thin sheet iron, lightly fastened together with cold 
rivets, with the joints united stove-pipe fashion, é.¢., the 
end of one joint being tightly shovec into the larger end 
of the succeeding joint, with the smaller end pointing 
down stream, This experimental pipe was some 5 in. or 
6 in, indiameter. The pipe answered the desired purpose 
admirably, and in a comparatively short time all the many 
hydraulic gravel mines in California obtained the pressure 
for their water jets by means of thin sheet-iron pipes. As 
hydraulic mining increased in magnitude the sizes of 
these supply pipes also increased, the diameter for main 
lines for a large mine being from 22in. to 30in. These 
pipes, as a rule, are made at the mine, the requisite 
machinery costing less than 100/, The iron is from .065in. 
to .134 in. (Nos. 16 to 10 Birm. gauge) in thickness, with a 
double row of cold rivets for the longitudinal seam when 
the pressure is to be large. The only test made of the 
quality of the iron isthe judgment of the pipemaker, who 





* Paper read before the Iron and Steel Institute. 





can generally discover and reject sheets of bad quality by 
defects manifested when the plates pass through the rolls ; 
in fact, this is one of the chief reasons why the mine- 
owners have preferred to make the pipes themselves. The 
length of the separate joints is from 18 ft. to 25 ft., one 
end being slightly smaller than the other end. As a pro- 
tection against rust each joint is immersed for several 
minutes in a bath of boiling asphaltum and coal-tar ; a 
little resin is added when a glassy surface is desired, and 
sometimes a little fish oil. This immersion results in a 
thorough coating of the pipe, both inside and outside, and 
is vastly superior to any application of paint. When the 
pipes are coated properly the protection appears to be 
perfect. The several joints are then joined together 
stove-pipe fashion, the lower joint being shoved firmly 
into place by jack-screws. When the fit is slack a piece 
of tarred canvas is wrapped around the small end ; wedges 
of soft pinewood are sometimes driven in where the fit is 
abad one. Such pipes are laid on the surface of the 
ground, and can be put together or taken apart with great 
ease and at small expense. hen a line of such pipe is 
laid by skilful men with ordinary care, although the 
length may be several thousand feet with a pressure at 
the lower end as great as 450 ft., there are but trifling 
leaks, which generally can be stopped by putting sawdust 
into the inlet end of the pipe. As an illustration of the 
tightness of such rough joints, I may instance a main laid 
by me for supplying water power, having a length of two 
miles and a maximum pressure of 550 ft. The leakage 
from this pipe did not average more than three or four 
cubic feet a minute, although the only protection from 
changes of temperature was a couple of boards tacked 
together and placed over the pipe.* 

After successful practice in the mines had demonstrated 
the advantages and capabilities of wrought-iron pipes, 
they were used for permanent conduits both for conduct- 
ing water to mining districts across deep mountain gorges, 
and also for the supply of cities. San Francisco, a place 
of some 300,000 inhabitants, receives its water through 
two lines of such pipes, and a third pipe, many miles in 
length and of large diameter, is now being laid for an 
additional supply. 

For permanent conduits the joints of a pipe of consi- 
derable diameter are generally rivetted together; for 
small diameters with high pressures lead joints are used. 
Such conduits are, of course, placed in trenches, and 
covered with earth in order toavoid excessive alternations 
in contraction and expansion; slip joints need not be 
used, as the pipes are sufficiently elastic to permit 
changes in length due to variation of the temperature of 
the water. 

The following statement will illustrate the Pacific Coast 
practice with conduit pipes, the flow in all cases being 
caused by gravity : 
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The two Virginia City pipes are laid side by side ; the 
lead joints for the rivetted pipe under the enormous pres- 
sure of 1700 ft. at first gave considerable trouble ; the lap- 
welded pipe gave no trouble whatever. The general 
tensile strain on the Texas Creek pipe is about 16,500 lb. 
per square inch, 

The oldest of these pipes—the two across Humbug 
Caiion—are notable for having been laid seventeen years 
ago of iron single-rivetted a zo in, in thickness: when 
I last heard from them, a few months ago, they were 
reported to be in good order. The other pipes are also 
stated to be now in excellent condition. 

The iron for the Virginia City and Texas Creek rivetted 
pipes was of very inferior quality ; the iron for the Che- 
rokee pipe was of ordinary quality ; yet it will be observed 
these pipes have for many years past been subjected to 
tensile strains which must seem almost fabulous to one 
only accustomed to cast-iron water pipes. 

So far as rust is concerned, in my extensive experience 
T have only seen one notable instance where an asphaltum 
coating properly applied did not protect the iron, and 
that was with a pipe over which passed a stream of water 
highly charged with sulphate of iron. I may also remark 
that when iron has once been attacked with salt rust from 
sea-water, it seems to be very ditticult to prevent further 
rust, 

The California experience with double-rivetted pipe, 
made of a superior article of plate iron, can thus be 
summed up. 

* The extreme range of temperature was from 10 deg. 
to 107 deg. Fahr. (in the shade). 





Such pipes can be with entire safety subjected to a 
cearnee maximum tensile strain of 16,000 lb. per square 
inch, 

For a period of twenty years an asphaltum coating has 
prevented rust, and also the formation of interior tubercles 
where soft water flows through the pipe. 

Lap-welded iron tubes of sizes up to 15 in. in diameter 
are now largely used in the United States for conduit 
pipes, and will safely stand a strain of about 20,000 lb. 
per squareinch. They are almost exclusively used in the 
Western mines for pump columns, owing to their com- 
bined lightness and strength. The lines of pipe through 
which petroleum is pumped from the Pennsylvania oil 
wells to the seaboard are made of this tubing, the diameter 
generally being 6 in. 

The query presents itself, Why should not wrought 
iron, or still better steel, be used for conduit pipes in 
preference to cast iron? Ifit answers the desired purpose 
in California, why should it not do so in other parts of 
the world? Toone like myself, who has for years been 
accustomed to the California practice, it seems as irra- 
tional to build a pipe carrying water under considerable 
pressure, of cast iron, as it would be to build a suspension 
bridge with the supporting chains made of cast iron. 

Experience in the United States has shown that the 
practicable limit of size for cast-iron mains is a diameter 
of about 4 ft., even when the pressure is less than 100 ft., 
It isevident that a pipe of wrought iron or mild steel can be 
safely made of almost any desired size, and this may be of 
much advantage if it be desired to conduct a large supply of 
water through pipes for city or other use. For instance, 
with an inclination of 3 ft. per mile a single pipe 8} ft. in 
diameter will carry 280 cubic ft. per second, while seven 
pipes, each 4 ft. in diameter, would be required to trans- 
port the same quantity of water with the same inclination. 
The cost of the large pipe, made of steel or wrought iron, 
would be considerably less than one-half the cost of the 
seven small pipes made of cast iron, 

The ideal conduit for high pressures is a welded stee 
tube ; such tubes could probably be subjected to a tensile 
strain of 25,000 ]b. with perfect safety, and would be 
much preferable to rivetted pipe, not only on account of 
superior strength, but also by reason of almost perfect 
interior smoothness. 

It seems to me that this question is well worthy of the 
attention of British steelmakers and hydraulic engineers. 
The adaptation of a superior and cheap metal such as mild 
steel for conduits, will permit the construction of hy- 
draulic works in many parts of the world which now 
appear to be impracticable, owing to the cost of many o 
the methods still in use for the transportation of water. 





Tur WorLp’s Copper Propuction.—The production of 
copper throughout the world last year is estimated at 
221,715 tons, as compared with a corresponding produc- 
tion of 217,483 tons in 1884, and 153,057 tons in 1880. 
The largest copper producing countries last year were 
Australia, 11,400 tons; Chili, 38,800 tons; Germany, 
15,250 tons; Japan, 2000 tons; Spain and Portugal, 
45,949 tons ; and the United States, 74,050 tons, 


CaBLE TRAMWAYS.—In our last article on Cable Tram- 
ways, we omitted to mention the names of Messrs. George 
Cradock and Co., of Wakefield, in referring to the ship- 
ment of cables to the Melbourne Tramways Trust. This 
firm, who manufacture Lang’s cable as a speciality, have 
been entrusted with the construction of three cables and 
duplicates, a portion of which has been shipped. These 
cables are 3100, 4550, and 4100 fathoms in length, and 
weigh respectively 18, 24, and 23? tons, making, with the 
duplicates, a total weight of 1314 tons. This order was 
entrusted to Messrs. Cradock in consequence of the satis- 
factory working of the Lang cable supplied by them for 
the Dunedin Cable Tramway. We may add that the 
engines for the Richmond line, Melbourne, weie con 
structed by Messrs, J. Jessop and Sons, Leicester. 


New Soutu Wares Diamonpds.—Diamond mining in 
New South Wales is likely to become of much importance. 
Twelve thousand diamonds have been obtained up to the 
present time, chiefly from the tertiary gravels and recent 
drifts in the Bingera, Inverell, and Cudgegong districts, 
besides a few from the neighbourhood of Mittagong, 
Wellington, and Uralla. The principal minerals asso- 
ciated with the diamonds are—gold, garnets, wood-tin, 
brookite, magnetite, ilmenite, tourmaline, zircon, sapphire, 
ruby, adamantine, spar, barklyite, common corundum, 
and a peculiar lavender-coloured variety, quartz, topaze, 
magnesite, and nodules of limonite. The largest diamond 
weighed 16.2 grains, or about 58 carats. A diamond from 
Bingera, used in one of the Government diamond drills, 
bored 1267 ft. through sandstone and conglomerate, with- 
out fracture. 


Krakatoa.—Mr. Verbeck, who was deputed by the 
Dutch Indian Government to report on the origin and 
character of the volcanic outbreak in the Sunda Straits 
in August, 1883, has published his report. He calculates 
that the amount of ejected matter from Krakatoa must 
have been at least 10 cubic miles. This would be enough 
to make a respectable range of hills about 1000ft. higher 
than the surrounding plain. The velocity of ejection was 
considerably greater than that of the heaviest rifled 
ordnance, and the ejected material must have reached a 
height of 30 miles, or six times the height of the highest 
mountain in the world. The noise of the explosions were 
heard over one-fourteenth of the earth’s surface, and a 
great atmospheric wave, starting from Krakatoa, as its 
centre, spread itself round the world, describing the 
whole circumference in some thirty-six hours. The mass 
of floating pumice found after the outburst on the surface 


| of the sea has been drifting in the direction of America, 
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DUST FUEL. 

THE proportion of coal which is reduced to dust in 
getting and in transport, is enormous, and were it not 
that familiarity has accustomed us to the waste, would 
be considered a national disaster. Itis not merely that 
so much of our possible supply is rendered unavailable, 
but that the price of that which is used is augmented 
by the cost of that which is lost, and thus every in- 
dustry in the country is taxed to pay for the waste. 
This waste is sometimes absolute, as in many Derby- 
shire pits where one-third of the small coal is left 
underground, and sometimes only relative, reducing 
the selling price of the product and the scope of its 
usefulness. For instance, in certain Durham collieries 
the proportions of the several sizes made are, approxi- 
mately, with present prices as loaded on wagons at 
the pit, as follows: 


Round 50 per cent. at 7s. Od. to 10s. Od. per ton. 
Nuts 20 ct 4.64, &@. 
Peas 12 ‘a 4a. 0d. 5 Se Od. ss 
Duff 18 1s. Od. 1s. 6d. 


” ” ” 
Steam coal in the Newcastle district gives about 
30 per cent. of small; household coal, 35 to 45 per 
cent. ; and gas and coking coals, 50 to 60 per cent. ; in 
the South Durham district, about 18 per cent. is dust; in 
Derbyshire, about 15 per cent. is small slack ; in South 
Derbyshire, 40 per cent. is dust; including all that 
will pass through a ?-in. screen ; and in the Barnsley 
district the haee coal gives about 5 per cent. of smudge, 
and the soft coal about 25 per cent. In the coking 
coal a part is washed and put into the ovens, and in 
other coals a certain amount, particularly in South 
Wales, is used in the manufacture of briquettes of 
patent fuel, which are exported to the Continent. But 
after all these means of utilisation there still remains 
an immense amount of small coal which is absolutely 
wasted. And to this must be added the dust made 
from coke, particularly in gas works. The average 
production of breeze at many of the metropolitan 
works is 3.98 bushels per 10,000 cubic feet of gas, or 
per ton of coal carbonised, and this amounts in the 
year, for the whole of London, to 198,000 tons, It is 
sold at the works at 3s. per ton, and in many places in 
the country can be obtained for less than this, the 
difficulty of turning it to account, except in a few 
limited industries, rendering it hard to dispose of. 
Many attempts have been made to burn it under steam 
boilers, but with limited success until the introduction 
of Perret’s furnace, which was described and _illus- 
trated on page 401 of our fortieth volume. Since the 
date of that notice further trials have been made of 
the furnace by Messrs. Bryan, Donkin, and Co., of 
Bermondsey, and the results have been embodied in a 
aper ‘On some Appliances for the Utilisation of 
efuse and Dust Fuel,” read before the Society of Arts 
by Mr. Walter G. McMillan, F.C.S., to whom we are 
indebted for these facts. The furnace, it will be remem- 
bered, is not complicated ; the dust fuel is laid upon 
narrow deep bars, which dip at their lower sides into 
a trough of water, and is burned by air forced by a 
fan or blower into a closed ashpit. A number of trials 
were made at Messrs. Donkin’s works to find the value 
of different fuels when consumed in this furnace. The 
results are given in the subjoined Table : 


TABLE I.—Comparative Trials of Coal Dust and Breeze in 
Perret’s Furnace. 

















oe 5 s.| 33 
Fie {ers Se 
je jeas| 28 
Fuel. a a |sgo| TS 
2 - | 2@os & fy 
o Bo | Des oF 
foal 2oo | Seas » 2 
3 S¢ | faq| 88 
rH BE | a om 
lb. lbh | Ue m & 
1. Breeze as ...| 2800 14,300 | 5.1 4 44 
2. Equal weights of 
reeze and coal | 
dust - | 3008 17,400 | 5.8 § 9 
3. Coal dust ... | 2016 15,300 | 7.6 5 10 
4, Washed coal dust..| 2351 | 15,820 | 72 6 3] 





Norr.—The evaporative power of the coal No, 4 ranges 
from 12 1b. to 14 lb. with cold feed water. 

This Table shows that the breeze was the cheapest 
fuel, although it had not the greatest evaporative effi- 
ciency. On longer trials, extending over several 
months, the cost per 1000 gallons evaporated came out 
rather higher, as shown by Table II. 

Mr. Bryan Donkin, Jun., undertook a comparative 
trial of small coal and coke breeze in a Lancashire boiler 
fitted with Perret’s furnace. The dimensions of the 
boiler were: Length, 21 ft. ; diameter, 7 ft. ; heating 
surface, 582ft.; grate surface, 15 square feet. De- 
tailed observations were taken during the eleven hours 
the trial lasted with the coal; the temperature, the 
pressure of the blast, the temperature of the escaping 
gases, the steam pressure, the percentage of water in 
the fuel, the amount and character of the ashes, the 
quantity of air forced in, the feed water, and the amount 





of fuel were all careiully noted, while the escaping 
gases were also analysed. The coal used (Radford’s 


TABLE II.—Record of Werk with Perret’s Furnace. 
! . | 
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86,366 4.47 (198 5} | 5 13 


November...| 38,670 | 
| | 





navigation coal dust) was analysed and found to con- 
tain ; 





Per Cent. ; 
Carbon 84.79 or 1892 1b. of the day’s consumption 
of 2231 lb. 
Hydrogen 4.5 or 102 ,, Ditto. 
Oxygen ... 2.17 ,, 48,, Ditto. 
Nitrogen... 0.96 ,, 21,, Ditto. 
Sulphur ... 0.57 ,, 13 ,, Ditto. 
Ash... 2.79, 62,, Ditto. 
Water ... 4.17 ,, %s5 Ditto. 


The evaporative power=12.8lb, at 212deg. Fahr., 
as found by Thompson’s calorimeter. Anemometer 
readings of the air blast showed a velocity of 2248 ft. 
per minute through a tube of .297 ft. sectional area. 
The weight of air passed during the eleven hours was 
calculated to be 33,798lb. The carbon in the day’s 


charge required 1892 x 8 _ 5045 1b. of oxygen to 


form 6937 lb. of carbon dioxide, and the hydrogen in 
the day’s charge required 102 x 8=816 lb. of oxygen to 
form 918 lb. of water, so that the total oxygen required 
to burn the coal was 5861 1b. But the charge of fuel 
itself contained 48 lb. ; hence the oxygen required for 
the air was 5813lb. But the air actually supplied 


contained 33,798 x a =7773 lb. of oxygen. Deduct- 
ing that absolutely required for combustion, viz., 
5813 lb., the excess of oxygen supplied was 19601b., 
=§522 lb. of air, 


~- 


and this is equivalent to 1960 x ~ 
whilst the nitrogen present in the air, whose oxygen 
77 — 19,461 Ib. 


The proportion in which the heat of the fuel was 
used and wasted is shown by the following balance- 
sheet : 


was used, was 5813 x 


Balance Sheet of Heat Units (Fahr.) 
Heat evolyed.—2231 lb. of coal, evolving 12.8 x 966 
heat units per pound, will give during combustion 
2241 x 12.8 x 966 = 27,585,869 units. 














Per | Heat 
Cent. | Heat Absorbed. Units. 
63.5 | By feed water evaporated, 1582 gallons at 
| 46.2lb. gauge pressure. Total heat from 
| 32 deg. in steam at 46.2 lb, = 1167.5. Tem- 
perature of feed = 93 deg. ; hence { 1167 — 
| (93 — 32)} x 15,820 .. | 17,504,830 
| furnace Gases, 
15.8 | Excess air = 8522 Ib. x 0.238 (sp. ht.) x 
| (376.5 — 68 (wT ate 645,093 
| Nitrogen with consumed oxygen = 19,461 Ib. x 
| ,244(sp. ht.) x 318.5 “a an os és 1,512,392 
Carbon dioxide formed = 6137 Ib. x .2164 
| (sp. ht.) x 318.5 .. aa <a a ie 478,122 
Water from H in coal =918 Ib, x [(212—58) x 1+ 
| 966-+(376.5—212) x .4805] RES EN 
Water in coal=95 x ((212—60) x 1+-9€6+-(376.5 
Be er Ere Be 
\Evaporation from troughs under grate 416.06 x 
| {(212—60) x 1+-966+-(376.5—212) x .4805] 498,031 
5.3 | Loss by radiation (say = night) 133,647 x 11 1,470,117 
15.4 | Unaccounted for : Heat in cinders,* carbon in 
smoke, cinders unconsumed, extra cooling, 
| air drawn into flues between brickwork and 
| boiler, &. .. - 5,121,085 
clei 
27,585,869 





* There was little or no smoke. 


This balance sheet shows the capital result of only 
15.4 per cent. of the heat of the fuel unaccounted for. 

M. Perret has also devised two other forms of fur- 
naces for burning dust fuel ; one of them is used b 
Messrs. Donkin to heat the core oven of the foundry. 
This furnace is also applicable to bakers’ ovens and 
laundries, and the heating of buildings, besides other 
purposes. It consists of a rectangular chamber divided 
by four horizontal hearths or partitions. The top 
hearth extends from the back wall about three-quarters 
of the. distance towards the front wall; the second 
hearth extends from the front wall three-quarters of 
the distance towards the back wall, and soon. Thus 





the draught passing lengthwise from back to front 
over the bottom hearth turns round the end and then 


passes over the second hearth, and so on until it has 
traversed all four in succession. The fuel, which may 
be of the most unlikely description, little better than 
flue dust, is fed through a door in the roof of the 
chamber, on to the upper hearth, from which it is 
raked to those below at intervals. Each time the fire 
is stoked the contents of each hearth are transferred 
to the one below, and thus every charge is submitted 
to four successive burnings, until it is delivered at the 
bottom completely spent. It is customary to introduce 
a fresh charge every twelve hours, but it is possible to 
have an interval of twenty-four hours between the 
times of stoking, if necessary. In the case of core 
ovens the products of combustion are discharged 
directly among the cores, but for heating buildings 
they are made to circulate around pipes through which 
the fresh air enters the structure. 

The furnace just described has been modified in a 
way to avoid a good deal of the labour of stoking. In- 
stead of the hearths, continuous from side to side of 
the furnace, there have been"substituted bars or longi- 
tudinal bearers of fireclay. It must not be understood 
that these bear any resemblance to ordinary firebars, 
either in size or form. In cross section they are semi- 
octagons, with wide and diametrical side at the bottom, 
and one of the sides of the octagon at the top. There 
are three of these bars in the upper stage, two in the 
second, three in the third, and two in the fourth. The 
fuel is distributed on the top hearth, part lying on the 
bars and part falling through the spaces between 
them, and dropping on to the bars of the second 
stage, which break joint with those of the first. Part 
of this again descends on to the third stage, and so to 
the fourth, until the chamber is sufficiently filled. At 
this time the bars are covered with fuel, but beneath 
each bar is an empty space into which the dust has 
not fallen, and these spacesform flues. The furnace is 
set in action by lighting a temporary fire beneath the 
bottom stage. The gases find their way under the 
bottom hearth until they reach the rear wall; this is 
pierced with passages which carry the draught up 
to the next hearth, along which it passes to be de- 
livered to the third, and soon, In a short time the 
combustible becomes lighted in the lower stage, and 
gradually the fire spreads until the whole mass is 
alight. When it is partly burned a very gentle 
stirring causes it to descend from stage to stage, and 
to leave space at the top for the next charge. The 
maximum rate of combustion is found to be about 
2 lb. of fuel per hour per square foot of surface of the 
top row of bars. 

These three furnaces have already met with great 
success on the Continent, and should be equally fortu- 
nate here. We have an unlimited supply of small 
fuel which can scarcely be used in other ways, and times 
are certainly bad enough to insure that every means 
of economy shall receive a careful inquiry. 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on June 
26, 1886, Professor W. E. Ayrton, F.R.S., vice-president, 
in the chair, Mr. E. M. Langley was elected a member of 
the Society. 

The following communications were read : 

**On Certain Sources of Error in Connection with Ex- 

eriments on Torsional Vibrations,” by Mr. Herbert 

omlinson. During a long series of researches on the 
torsional elasticity and internal friction of metals, the 
author has come across the following sources of error in 
connection with torsional vibrations. In some of the 
earler experiments a horizontal brass bar was suspended 
by a wire and oscillated, the times of oscillation being 
observed by the ordinary lamp, mirror, and scale. The 
moment of inertia was varied by sliding two brass cylin- 
ders, suspended from the bar by fine wires, backwards 
and forwards along it. It was then found that under 
certain conditions the bar executed a few vibrations of 
rapidly decreasing amplitude, came to rest, and then com- 
menced to swing again, the amplitude increasing to a 
maximum, again decreasing, and so on. This effect was 
finally traced to an approach to synchronism between the 
time of oscillation of the bar and that of the small cylin- 
ders about their axes of suspension, the absorption of 
energy being due to these being set in vibration. The 
effect entirely disappeared upon clamping the cylinders 
rigidly to the bar. On another occasion Rawover the old 
phenomenon reappeared, and, after much time spent in 
investigating it, was found to be due to a somewhat 
similar cause, a near approach to synchronism between 
the periods of torsional and pendulous vibrations. If the 
axis of the wire passed accurately through the centre of 
mass of the vibrator, this would not occur; but this con- 
dition it is practically impossible to fulfil. Another source 
of error lies in the fact that in a wire recently suspended 
the torsional vibration period will always be found to be 








Y | slightly —— than when it has been suspended for some 


time and frequently oscillated. 

*©On a Mode of Driving Electric Tuning Forks,” and 
“*A further Note on the Formula of the Electro-Magnet 
and of the Dynamo,” by Professor S. P. Thompson. Ina 
paper recently communicated by the author it was shown 
that an expression given by Frohlich for the intensity of 
magnetisation in terms of the magnetising force was 
nearly identical with one derivable from a simple law 
enunciated by Lamont. Ina recent paper Fréhlich has 
further developed this law, and in the present paper the 





author has extended Fréhlich’s results and has applied 
them to the various forms of dynamos. 
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HYDRAULIC PUMPING ENGINES; WINDSOR SLIPWAYS, CARDIFF. 
CONSTRUCTED BY MESSRS. CARRICK AND WARDALE, ENGINEERS, GATESHEAD-ON-TYNE. 
(For Description, see Page 32.) 
















































































Russian Steam Navication.—The John Cockerill gineers are surveying for a northward line, from San An- | the Dallas Trunk south-west ; an extension of the Santa 
Company (Belgium) has received an order for three pas- tonio into the counties of Kerr and Kimble ; the SantaFé Fé from Dallas to Paris ; an extension of the Fort Worth 
senger steamers to ply on the Volga, The steamers are to is being extended north-west to Brownwood ; grading on and Denver through the Panhandle to a connection with 
run at high rates of speed, the Fort Worth and New Orleans is proceeding, and steel Kansas lines ; an extension of the Santa Fé from Forth 

rails for the road are coming in daily. Among other new | Worth to a connection in the territory with the St. Louis 

RaILRoaD EXTENsION In Texas.—A line from San An- | railway works on hand in Texas may be mentioned the | and San Francisco, the Forth Worth and Rio Grande and 
tonio to Arkaneas Pass is being rapidly constructed; en- | Marshall and North-Western to Paris; an extension of Brownwood, &c. 
























































































































































ll ’ —— \ | \ 
<a — . ae || 4+ 
| ES =e 
| m4 5 | } | imZA a 
a2 s$ | | a YY 
eee ee 4 Yj ! 
i | H ‘ ‘ cae Z ‘ aa + 
<q ES \| t Y/ — roa aa apa ret ad 
S i \ ap 5 anaes jenmmenbennd 
ree ieee: a te eee ae 
~— i | t $ YY oe ' s © 
| i Ot <eae}: g ia: , ot + | 7 
a2 | | Pay 4 ! 
Pat =e ee sete Hi YY a. no 
rca} P e == =fo-d ety : \ - 
> 8 ay ik | : 
“ oy I me sie « 3 ~n7 
Z SS La 2 1 bor 7 | 
sared e aaa ae ( y - | | 
Mo SS a i 
~ rita 1 | 
in = wt | \ | | | 
i=) H H pal +-+ | 
Be i | tot A i} 
x ~ | via 14 Serianr ee | 
| A ro} id . -—- Pee (eae) ee) it 
ae ‘ } 
m b ry tl + +t pO a-t-- F-Pt Srhaend 
<q ag ‘ Aaa : ant \ \ = | 
mH 2 R, ae sak , | \ \ ' Silene = 
m4 og ce ee -1-}--4--4-444 1 | | 
{,/ ' b-4-+r a aaa ie ' Ee fie | 
5 = iti ot! ro 4 a M aise 
> \ | ’ i 1! ’ ete es 
¥ > |! f 4 Ae 1 | 
io 4 cobs 4-7 pale, 14 
a it; Saes it " - 4-47 2 
z, rtd a a 4 ' | -—~4-+-- | 
= ! cna me ! | | 
' ‘ ; 1 
- ‘Mi ae - ! ' i. 
i|) 3 <a ‘a 
‘ ' i) i i 
a < By ie ber , | ; 1 
Ooo oe CT ! | 
“4 en 84% : | yt i! 
= = Cate ttt 7. 1 | 
: lit HA : | “ 
— ' ; 
| wal L iy 343 ae if - “y] 
: G shel 1 
| , oe a0 | iene 1 
|  & Yj yi tet i |! it Fy 
| << 2 Ly Wi yy ae iF 1 
| N UY }) ' 
| YY i) eae ; , 3 a 
i) Yj 3 es | iL! _ | 
Yj, ae ie ne : | 
| a = Yip id! 3% | o =F 
| YY ne be | - | 
| a Ys tit ae H ' ; f b 
Z . stale F. { 1 oes 
a a be pegess | t ; , 3 a 
be ! ' rf 
| a ee. itt y ot m 
| y 4% Jae. : _ i 
m he | 1 . | 
| 4 ea - tt 7H 
=) ale ire Tit so. ofG—— Pho _ o- | © 9 } 
oa} GU. ree - 
weeny | | oi. 2 ees * Bg | See oe ans 
4 14 a pas 1 | 
| i] H i Se ae ae 
| z vee i See SS ae 
| on) Vy : | | og ; 
“- i : is. 2 oul or 4 
~ ae Se 1 °q 
tid oe ae e+ 
cok tat Le 
ik! ! 1 « 
' 
oe ae tet 
Tee 6. 
th em 
me 7.7 
S | Y et ny ‘ 
2 | g Rea ae 
4 YY I ida 
] fy | ! raphe fark | 
os | | YYy a) ae 
—Yfy Pe Vf) 
ic} | WW i aie 
| | YY an i|! j 
Wii; rt tt 
| Yy Hi ot 
a} YY, reart || 
a 
os 14 
faa] ae 
& I ’ 
= ty 
4 4 
al fe 
\<) i. 
re 7 
te ' | 
é | 
5 




















HWINDSOR SLIPWAY, CARDIFF. 
Ep-ON-TYNE, FROM THE DESIGNS OF MR. J. THOMPSON, NEWCASTLE-ON TYNE, 


pli, see Page 32.) 
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ALUMINIUM. 

Ir the inodern metallurgist ever indulges in day- 
dreams like those of his predecessor, the alchemist, 
and pictures himself possessed of a spell powerful 
enough to- subdue the most stubborn chemical 
affinities, surely it must be on aluminium that his 
mental gaze fixes itself at such times. An ample 


supply of that metal would utterly transform all 
engineering, and might even remodel the conditions 
of our life. 


The mind might dwell for days upon 








the changes which would be effected by the intro- 
duction of a tenacious structural material of one- 
third the specific gravity of iron, without being 
able to grasp them fully. What a revolution 
it would effect in naval architecture; how the 
spans of our bridges would increase, and what a 
growth there would be in the power of the engi- 
neer to attack difficulties which now seem impossi- 
bilities ! But the qualities of strength and lightness 
are not all that aluminium has to recommend it. 
It has a low melting point, about 1000 deg., and 
not only can be cast with facility, but it works well 
under the hammer. It will not oxidise even ata 
red heat, and will resist all acids, except hydro- 
chloric. It will alloy with most metals, and in so 
doing lends them a large share of characteristics. 
It is a capital conductor of electricity, and, indeed, 
seems to combine in itself all the good qualities of 
all other metals. 

At present an unlimited supply of pure aluminium 
at a low price is still a dream, but as events march 
we might any morning awake to find it a reality. 
For some time it has been produced in England by 
Webster’s Aluminium Crown Metal Company, of 
Birmingham, at the price of 60s. per pound, and 
now alloys of aluminium are being sold in America 
on the basis of 3.8 dols. per pound for the con- 
tained aluminium, Even the latter price is, of 
course, prohibitive for employment of the pure metal 
for most uses, but it is admitted by the manufac- 
turers that at an early date, a heavy reduction will 
be made, and then we shall see itsrapid introduction. 
But although aluminium is for the present com- 
mercially unattainable, its alloys are already in the 
market, and bid fair to displace all the bronzes and 
brasses. One form has already been described in 
these columns under the name of Mitis Castings.* 
These, it will be remembered, are castings made 
from wrought-iron melted in a petroleum furnace. 
The secret of the success of the process lies in the 
addition of from 0.05 to 0.1 of 1 percent. aluminium 
to the molten metal. This has the effect of suddenly 
lowering the melting point of the mixture by 
300 deg. to 500 deg., and thus without supherheat- 
ing the metal in the furnace, it is rendered exceed- 
ingly fluid and becomes immediately furnished with 
a store of surplus heat which enables it to run into 
moulds and fill them perfectly. Recently a leading 
steel maker of America, wishing to test the system, 
made two castings on this plan, welded them 
together, and then drew them into wire, which exhi- 
bited a breaking strain of 90,000 lb. per square inch. 
This result showed that not only was the original 
quality of the iron preserved, but that it had 
actually been improved by melting and the addition 
of the aluminium. 

Another important alloy is made with copper, 
nine parts of the latter to one of aluminium. This 
will work hot under the hammer, and can be spun, 
rolled, and wire-drawn with great facility. Under 
the latter condition its tensile strength will ren up 
to 200,000 lb. to the square inch, while in rolling 
the greater toughness of the metal more than com- 
pensates for its higher price. Castings made from 
this mixture have a fine golden colour which is 
permanent, and have a tensile strength of 100,000 Ib. 
to the square inch. When the proportion of 
aluminium is lowered tod per cent., the tensile strain 
is reduced to 68,000 lb. per square inch, and even 
with but 2 to 3 per cent. of aluminium, the alloy is 
stronger than brass. Another alloy, called Her- 
cules metal, is composed of copper, nickel, and zine, 
with a small percentage of aluminium, and this has 
withstood a strain of 105,000 lb. breaking without 
elongation. 

The great decrease in the price of aluminium is 
due to the introduction of the electric furnace. 
This was invented by Sir William Siemens, but his 
death prevented him from bringing it to perfection. 
In America the matter was taken up by Messrs. 
Eugene H. and Alfred H. Cowles, and by its aid 
they have succeeded in reducing refractory ores 
which have hitherto resisted the action of the most 
intense heat attainable. Among these is alumina, 
which, with the exception of silicon and lime, is 
the most common constituent of the earth’s crust. 
It occurs in 195 different species of minerals, and, 
when combined with oxygen and silicon, forms 
clay. Its richest ore is corundum, which is 54 per 
cent. of metallic aluminium and 46 per cent. of 
oxygen. Till 1869 the only sources of this mineral 
were a few river washings in India, and it cost 
from 6d. to 1s. per pound. But in that year 





* See vol. xli., page 360. 





Mr. W. P. Thompson found in Northern Georgia 
an inexhaustible mine of corundum in the Crysolite 
Serpentine, and many other sources have been since 
discovered. Its present value at the mines is 2l. a 
ton, and the cost of the ore at the works is about 
4l. per ton of metal. In Europe, where the pro- 
cess is being introduced, it is probable that manu- 
facturers will look to using alumina, artificially 
prepared from cryolite, or from Kynaston’s sul- 
phate of alumina. 

We will now describe the furnace used by 
Messrs. Cowles in the reduction of alumina. It 
consists of a horizontal trough 12in. wide, 15 in. 
deep, and 5ft. long. This is built of firebrick, 
but as this material will run like water under the 
intense heat, it requires to be lined with a more 
refractory substance. This is powdered charcoal, 
which has never yet been known to be fused. 
But although it will not soften, yet, in the early 
experiments, it was found to suffer a mole- 
cular change and to be transformed into a kind 
of graphite. In this condition it is a fair con- 
ductor of electricity, and allows the current to 
traverse it, a condition of affairs which is undesir- 
able. To prevent this, the charcoal powder is 
washed in lime water and then dried ; thus each 
particle is surrounded with a fine coating of lime, 
which acts as an insulator. The bottom of the 
trough is spread with charcoal powder and then, by 
the aid of temporary sheet-iron partitions, a lining 
of the same material 2 in, thick is built up against 
each side wall. Through the end walls there enter 
carbon electrodes 3 in. in diameter and 30 in. long, 
and these are pushed forward until they meet 
within a short distance. Around them the charge 
is packed in. It consists of about 25 lb. of the 
oxide of aluminium, 12 1b. of charcoal and coarse 
carbon, and 50 lb. of granulated copper. In place 
of the granulated copper a series of short copper 
wires or bars can be placed parallel to each other 
and transverse to the furnace. When this is com- 
plete a layer of coarse charcoal is placed over the 
charge, and an iron lid, lined with firebrick, with a 
few apertures for the escape of gas, is luted down on 
the top of the furnace. 

The furnace is now ready for the current to be 
turned on. This is produced by Brush dynamos, 
and at its maximum equals 1300 ampéres with an 
electromotive force of 50 volts or about 90 electrical 
horse-power. In order to regulate it, a resistance 
coil of German silver, inserted ina trough of water, 
is placed in the circuit, and can be switched in and 
out by sections. At first a considerable portion of 
it is inserted in order that the current may be 
started gently. By means of an ammeter the 
attendant knows what current he has, and he ad- 
justs the electrodes and resistance accordingly until 
the desired conditions are attained. In about 
ten minutes the copper between the electrodes is 
melted, and the latter are moved farther apart, and 
the current increased to its maximum. For five 
hours the heat is maintained, and during that time 
the corundum is gradually reduced, the oxygen 
being taken up by the carbon, and escaping as car- 
bonic oxide. The copper, which boils and bubbles 
on the floor of the furnace, combines with the alu- 
minium, and protects it from union with the carbon, 
which would otherwise take place. By the time 
the entire charge is spent the electrodes have been 
moved backwards until the greater part of the fur- 
nace is exposed to the action of the current. The 
process is then complete and the current is diverted 
to another furnace. The leads are not connected 
directly to the carbons, but to copper boxes through 
which they pass. Each box has its vacant space 
filled with copper shot, which form numerous 
points of contact for the current to reach the 
carbon, and serve to conduct away the heat from 
the glowing electrode when it is being withdrawn. 

The copper is found, on analysis, to contain 15 
to 30 per cent. of aluminium and a little silicon, 
and is melted with a further proportion of copper 
to produce an alloy of the required character. Up 
to the present it has not been found possible to pro- 
duce pure aluminium, but hopes are entertained 
that at the new works, which are being erected, this 
will be done. These will be situated at Lockport, 
New York, and have ample water power. Twelve 
new dynamos are being built for them, and it will 
be possible to concentrate 1200 horse-power of elec- 
trical energy within one furnace there. 

Other metals, such as boron, sodium, potassium, 
calcium, magnesium, chromium, and titanium have 
all been reduced from their oxides by means of car- 
bon in this furnace, and the first of these has a very 
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marked effect upon copper, increasing its strength 
to 50,000 Ib. or 60,000 lb. per square inch, without 
diminishing its conductivity. Another metal which 
can be obtained, is silicon. This is largely used 
on the Continent in the manufacture of tele- 
phone wire,* and, like boron, gives great addi- 
tional strength to the metal. What will be the 
ultimate effect upon chemical science of the intro- 
duction of the furnace it is impossible to say, but 
it promises to be a key to a crowd of difficulties 
which have hitherto resisted all attempts at solu- 
tion. A furnace is being erected by Messrs. Allan 
and Co., at the American Tool Works, Antwerp, 
and if the prognostication of Messrs. Cowles that 
aluminium can be sold at 20d. per pound be ful- 
filled, it will require hundreds of works to supply 
the demand. At this price aluminium would be as 
cheap, bulk for bulk, as copper at 64d. per pound, 
while there is scarcely a purpose for which it is not 
superior. As a conductor of electricity it would 
replace galvanised wire at once, and in all culinary 
and domestic purposes it would be cheaper and 
better than either tin or copper. It is impossible 
to run through the entire list of purposes to which 
aluminium is applicable, but two which suggest 
themselves most naturally are torpedo boats and 
dirigible balloons. In the former every ounce of 
weight is considered, and cost is of no moment 
compared with speed. What a change would be 
wrought in the design and construction of those 
vessels if the weight of the engines, boilers, hull, 
or fittings could be reduced by two-thirds. As 
to balloons, no one would dare to speak confi- 
dently, but if the problem of aérial flight is ever to 
be solved, it is probable that the introduction of 
aluminium will be the chief agent in the matter. 
Yor the present we must wait to see if the promise 
of pure aluminium at a cheap rate will be fulfilled, 
and when it is, we shall enter on a new stage of the 
material development of the world. 





THE WEATHER OF JUNE, 1886. 

Tue weather of June has been cold and dry ; 
rain and rainy days were very much less than usual 
for all parts, except the north of Scotland, where 
they were seasonable, and the cold did not extend 
to the west of Ireland. The mean atmospheric 
pressure and temperature at extreme positions of 
the British Islands to which the Isle of Man is 
central were as follows : 











| | 
Mean 

Mean | Difference | Difference 
Positions. pressure, jfrom Normal. | rong from Normal. 

in. | in. deg. deg. 
North 20.85 below 0.02 | 49 below 3 
South 30.02 nil 56 ” 3 
West j 80.01 | above .08 56 nil 
East 8 29.90 below .06 53 below 4 
Central 20.97 | above .02 | 53 > 4 


\ | \ 


It thus appears that the mean temperature was 
about 4 deg. below the average in England, and 
3 deg. in Scotland; in Ireland it was less, not 
amounting to a degree for the whole island. The 
mean pressure was slightly above the average in 
the west and below in the east, which indicates 
more northerly winds than usual. Accordingly, 
the mean general directions of the daily winds over 
these islands give a resultant from N.W. equivalent 
to a wind from this direction blowing for nine days ; 
though the normal resultant wind for the month 
is N.S.W. The cold weather was in correlation with 
the northerly winds, as was also the small amount 
of rain and the few rainy days. The distribution 
of rainfall in amount and frequency may be roughly 
inferred from the following results : 








R Difference 

Places. Rainy Days Amount. focus iareaat: 
in. in. 
Sumburgh .. 21 218 above 0.11 
Beilly .. 8 0 69 below 1.25 
Valencia 16 1.38 » 2.04 
Yarmouth 12 0.66 » 08 


The extreme north of Scotland may be considered 
to have had the normal amount and frequency of 
rain, but these islands generally had only about 
half the average quantity of rain, and it fell on 
fewer days than usual. Only one station reported 
more than an inch of rain in twenty-four hours, and 
that occurred at Spurn Head, 1.05, measured on 
the 2nd. On the 29th and 30th, the atmospheric 
pressure over these islands was almost uniform and 
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the air calm ; on the 30th it was 30.3 in., the greatest 
attained during the month, the lowest having been 
29.4 on the 15th ; so that the range of the barometer 
was less than an inch. The highest temperature, 
79 deg., occurred at Cambridge on the 29th; the 
lowest, 33 deg., at Hillington, on the 4th. 

The first portion of the month was fine and dry, 
at times warm during the day, with some cold 
nights. On the 10th, between 9.30 a.m. and noon, 
there was remarkable darkness in London. On 
the 14th a destructive tornado occurred at Deal. 
During the week ending the 21st, the daily maxima 
were very low; thus, on the 18th, the thermometer at 
Scarborough did not exceed 48 deg. But while 
the air was so conspicuously cold in England, it was 
warm, not to say hot, in the north of Norway. 
At Bodo, which is within the Arctic circle, the 
thermometer was, on the 17th, 8.0 a.m., 15 deg. 
higher, and at Haparanda, 20 deg. higher than in 
London. Haparanda was 21 deg. higher the next 
morning, 16 deg. the following ; and Stockholm, 
16 deg. higher than in London, the 20th, 8 a.m. 
During this ungenial, cold, and cheerless period, at 
least for the east of England, the sun was rarely 
shining, the winds were from N. and N. W., and the 
nights were cold. During the rest of the month 
rain fell only in the north district, there was a 
continuous rise in temperature, and the ‘weather 
became very fine, with a tendency to calm in the 
atmosphere. The ocular observations of the 
weather give nine clear days to the south of 
England, and only five to the north of Scotland ; 
sixteen overcast days to the latter, and only eight 
to the former district. If anything, the weather 
seems to have been finer in England than in Scot- 
land or Ireland. The results of the sunshine 
recorders support this inference. During the four 
weeks ending the 28th, the duration of bright sun- 
shine, estimated in percentage of its possible amount 
was, for these islands generally, 36; for the Channel 
Isles, 52; south England, 44; south-west England, 
43 ; east Scotland, 39; east England, 38 ; north- 
west England and west Scotland, 32; central 
England and north Scotland, 31; north-east Eng- 
land and south Ireland, 30; north Ireland, 27. 





THE EDINBURGH INTERNATIONAL 
EXHIBITION. 


Tue Scorrisn Firesrick INDustry. 


Tue firebrick industry is now pursued on a very 
extensive scale throughout several of the Scottish 
coalfields, and has developed steadily during the 
period that has elapsed since the Siemens regene- 
rative furnace became a practical success. Such 
bricks as are specially fitted for resisting intense heats 
are produced chiefly from fireclays, ganisters, and sili- 
ceous rocks, which occur within comparatively limited 
areas in Lanarkshire and in the adjoining county of 
Stirling ; and in some respects they are not excelled 
in quality by firebricks made in any other part of 
the world. The goods manufactured in the Glen- 
boig district, near Coatbridge, have become well 
known in every iron and steel district in the king- 
dom, on the Continent, and in many of our colonies. 

Several of the leading firebrick firms of Scotland 
have most interesting collections of their goods in 
the Edinburgh Exhibition, chiefly in Court II. As 
might be expected, a very prominent position 
is taken by the exhibits of the Glenboig Union 
Fireclay Company (Limited), whose works are 
the largest of the kind in this country; and 
the clay of which the most important exhibits 
are made, has been most favourably reported upon 
by the leading metallurgical chemists. It con- 
tains a very small proportion of peroxide of 
iron, a substance which is specially concerned in 
the softening of firebricks, which are exposed to 
very intense heats in furnaces, &c. The percent- 
age was as low as 1.70 in a sample of the calcined 
clay analysed by Mr. Riley ; and Sir F. A. Abel, 
in another sample, found it not to exceed 2.70 per 
cent. ; whereas in other first-class fireclays the 
same substance is present in very much larger quan- 
tities—up to 6.33 per cent. in Stourbridge clay, 
and up to 6.90 per cent. in Newcastle clay. The 
Glenboig clay is very free from the alkaline bases 
—potash, for example, being present, according to 
Mr. Riley, in much lower quantity than he usually 
finds in the best fireclays. Not only are the Glen- 
boig firebricks highly refractory in the strictest 
sense of the term, but they also possess the further 
excellent advantage of suffering practically no 
expansion or contraction on being heated and 
cooled. At the company’s stand (No. 62) there 


are shown in great variety the bricks and blocks 
used for withstanding intense heats in many 
kinds of furnaces, more especially those for steel 
melting and for the heat-regenerative systems 
of Siemens and Klénne, as now applied in gas 
works. Close beside them there are Bessemer 
tuyeres, nozzles, and stoppers for the ladles used in 
running Bessemer, Siemens, and basic steel ; gas 
retorts and settings, together with Glenboig ‘‘ iron- 
stone” clay paving tiles, glazed sewerage pipes, &c. 
There are also shown specimens of the raw clay and 
bricks in various stages of manufacture. 

In the same district there are also the firebrick 
works — Heathfield and Cardowan— of another 
well-known firm, namely Messrs. John Young 
Sons, and Co., whose stand (No. 71) does very high 
credit to the exhibitors. It is flanked by two 
spledid gas retorts, placed on end, which are part 
of an order now being executed by the firm for the 
Edinburgh Gas Company. Here and there may be 
seen samples of clay and bricks in the various 
stages of manufacture, together with masses of the 
raw silica rock, which is used by the firm in 
making some of the specialities on which they place 
great stress. This silica is obtained from about the 
centre of a ‘‘post’’ of solid rock about 120 ft. in 
thickness, and out of the material in question are 
manufactured silica bricks, some of which consist 
of the siliceous material only, with the necessary 
quantity of milk of lime to cause the particles of 
silex to fuse together, while others may contain 
varying quantities—10 per cent. up to 50 per cent.— 
of fireclay got at the Heathfield Works. The 
bricks made of the silica by itself contain, according 
to a recent analysis, about 874 per cent. of pure 
silica and about 11} per cent. of alumina, the 
remaining ingredients being peroxide of iron (0.69 
per cent.) and potash, with soda (0.61 per cent.). 
Assuming that the raw material is properly pre- 
pared for the manufacturing operations, and that 
the burning is carefully conducted in the kilns, 
such bricks can scarcely fail to be possessed of heat- 
resisting properties in a very high degree. Amongst 
their other exhibits, Messrs. Young and Co. show 
many forms of bricks, blocks, &c., for various 
kinds of furnaces where great heats are employed, 
including blast furnaces in Scotland, England, 
and Wales, and the steel-melting furnaces of most 
of the firms in Scotland. Special notice should 
be taken of the large glazed cisterns which are made 
by the firm for chemical works, dye works, &c. 
One of these is shown at the stand, but it is not the 
largest made, the firm having produced them up to 
7 ft. square and 7 ft. deep, and weighing 4 tons 
5 cwt. As to the gas retorts, which are made by 
the firm, we ought to mention that they are now in 
extensive use in Scotland where regenerative gas 
firing is had recourse to in heating the retorts. 

Another collection of fireclay goods from the 
same district is that of Messrs. James M‘Naughton 
and Sons, of the Heatheryknowe Fireclay Works, 
Stand No. 64. Generally speaking, they may 
be said to consist of two groups of exhibits— 
those on the left side of the stand being chiefly 
bricks, &c., for furnace purposes, while the other 
side is in great measure made up of facing bricks, 
&c. It is only of the former that we are now 
called upon to speak, and regarding them very 
high praise must be given. In addition to various 
forms of blocks and bricks for heat-regenerative 
furnaces, gas-retort furnaces, &c., there are 
shown some excellent specimens of runner tubes, 
nozzles, and stoppers for the several steel processes. 
According to an analysis made in the course of 
last year by Dr. John Clark, one of the Glasgow 
city analysts, the Heatheryknowe fireclay is es- 
sentially a compound or mixture of silica and 
alumina, the respective proportions of those in- 
gredients being 62.15 per cent. and 32.54 per cent. 
Oxide of iron is set down at 2.21 per cent., the 
alkalies at 1.57 per cent., and lime and magnesia to- 
gether at 1.42 per cent. If properly made and fired, 
bricks produced from such a clay can hardly fail 
to possess great heat-resisting power. It is worthy 
of note that these bricks do not crack or break off, 
but wear or melt gradually and slowly, while still 
maintaining their first rough and porous appearance 
throughout. 

The Gartverrie Fireclay Company, of Glasgow 
(Stand No, 63), also carry on this industry in what 
is known as the Glenboig district, some nine or ten 
miles to the east of Glasgow. Their collection of 
exhibits is not so large as the others spoken of, but 
in respect of the quality of their goods the ex- 





hibitors have no reason to feel ashamed in the 
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slightest degree, but the very opposite. The firm 
show some excellent fireclay bricks and blocks for 
steel-melting and other furnaces where intense heats 
are generated. They likewise have on exhibition 
some good-looking silica bricks for standing the 
highest heats produced in any furnace operations. 
There are also various interesting specimens of the 
raw clay, silica rock, and ‘‘ glass” rock, together with 
preparations of the same in the shape of mill 
furnace sand, glass sand, and silica sand for making 
the bottoms of Siemens steel-melting furnaces. 

At No. 73 stand, in the same court, the Bonny- 
bridge Silica and Fireclay Company have a most 
interesting display of goods in that branch of 
industry, the raw materials for which, however, are 
worked in the adjoining county of Stirling, not far 
from the town of Falkirk. Amongst the special 
exhibits at this stand is a set of bricks for lining a 
10-ton steel casting ladle. This particular collection 
includes all the sections for the formation of a com- 
plete lining. There are likewise a great variety of 
nozzles, stoppers, and runner bricks, such as are 
used by most of the leading steel-making firms in 
this country. There is also shown an excellent 
variety of rock ganister, which is worked by the 
firm and manufactured for many of the leading iron 
and steel works and foundries throughout Scotland 
and England. 

In this department of business the Bonnybridge 
district is also represented by a first-rate collection 
of goods shown at No. 60 stand by Messrs. James 
Dougall and Sons, of the Bonnymuir Works. 
This collection contains bricks, blocks, &c., which 
are made of one of the finest Scotch ganisters in the 
market. The ganister in question is of a highly 
refractory character. The collection includes fire- 
bricks of all ordinary sizes and shapes, blocks, 
bearers, stoppers, and nozzles, runners, flue covers, 
checked covers, &c. A recent analysis shows these 
bricks to contain silica and alumina to the extent 
of 98.29 per cent., the remainder being made up of 
peroxide of iron, potash, lime, and magnesia. 

Messrs. Joseph Cowen and Co., of Blaydon-on- 
Tyne, near Newcastle, are the only exhibitors in 
this department from the southern side of the 
Border, and, so far as we are aware, this is the 
first time for the Blaydon fireclay goods to be pub- 
licly shown in Scotland. At Stand No. 61 they 
make a fairly attractive display of such goods, 
chiefly gas retorts and firebricks. In respect of the 
former, they have long had a high reputation, but, 
as regards the latter, they do not seem to cultivate 
that branch of the firebrick industry which, in the 
hands of the various firms already mentioned, has 
contributed, in such a marked degree, to make 
Scotland the chief seat of the Siemens steel manu- 
facture, either at home or abroad. That there has 
been so little competition, in respect of firebricks, 
&c., from the English side of the Border may be 
regarded by the Scotch manufacturers of such goods 
as a very high compliment to them, and as an 
acknowledgment that they have in their hands a 
branch of trade in which they cannot easily be 
beaten, as is evidenced by the fact that their cus- 
tomers are very numerous both in England and on 
the Continent, as well as in Scotland. 

In Class IX. (Building Construction, &c.) there 
are several other firms and companies that show 
fireclay goods ; but, generally speaking, these ex- 
hibits are more closely connected with ordinary 
building work and with drainage and sanitary ar- 
rangements than with the construction of furnaces, 
&c., where intense heats have to be encountered, 
and, consequently, it is not our intention to deal 
with them at the present stage of our descriptive 
notices of the contents of the Exhibition. 

In a totally different department of the exhibi- 
tion, Class III., which deals with Chemistry, 
Pharmacy, and Food, we come unexpectedly on 
another collection of firebricks, the exhibitors in 
this instance being the Eglinton Chemical Company 
(Limited), of Glasgow, whose business primarily is 
the manufacture of bichromate of potash and various 
other chemical compounds in which the metal 
chromium is the characteristic ingredient. It may 
be remembered that the same company have also 
established a tanning business in Glasgow in which 
they use bichrome in substitution for the ordinary 
vegetable astringents, such as oak bark, which have 
been used for generations in the conversion of 
animal hides into leather. In pursuing their 


bichromate manufacture the Eglinton Chemical 
Company use a large quantity of Irish limestone, 
which they work on a very extensive scale near 
As many of our 


Glenarm, in County Antrim. 





readers are aware, that limestone contains numerous 
nodular masses of flint which have to be very care- 
fully removed, so that it may duly play its part in the 
production of the chromium compounds. Up till 
within the last eighteen months or so the flint 
nodules were a totally valueless and waste material; 
now, however, the company have been able to turn 
them to excellent account, having established a 
very novel and interesting industry, to wit, the 
manufacture of bricks, the raw material of which 
is the hitherto useless flints which have gone on accu- 
mulating to the extent of thousands of tons during 
the past five-and-twenty years or so. We shall 
defer giving a detailed account of this new industry 
till enother occasion, and for the present we must 
content ourselves with a very few remarks. The 
flints are conveyed from Glenarm to Coatbridge, 
where a works has been built and organised by the 
company specially for carrying on the new industry. 
Afterhaving been subjected to appropriate treatment 
the flints are ground to a rough granular powder, 
which is worked up into a more or less plastic ‘‘ pug” 
by the aid of milk of lime and one or two other ma- 
terials. The resulting product, which is almost en- 
tirely composed of silica, is moulded in the usual way, 
and the bricks are subsequently dried with very great 
care and fired in specially devised kilns. Strange to 
say, there is produced a firebrick whose durability 
and refractoriness in the most crucial positions in 
steel-melting and other furnaces are something ex- 
traordinary. These bricks are shown in various 
forms at the Eglinton Chemical Company's Stand 
(No, 213, Court 25). The company have also of 
late commenced the production of what they call 
chrome and alumina bricks, which likewise seem to 
possess refractory powers in a most remarkable 
degree. The chrome bricks have been put to a 
very severe practical test in Mr. James Riley’s 
patent cupola furnaces at the works of the Steel 
Company of Scotland. Later on we expect to be 
able to give some detailed information about these 
chrome bricks and the results attending their use 
in actual practice. We may then also deal with the 
alumina and magnesite bricks, and other exhibits 
which are shown by the company. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 7.) 

A most interesting paper by John F. C. Ran- 
dolph, of New York, followed the discussion of 
Mr. Howe’s communication on the ‘‘ Uniformity of 
Product in the Bessemer Process.” It was called 
‘*Notes on Chinese Coals.’ Mr. Randolph had 
been investigating Celestial coal deposits at the re- 
quest of the Chinese Government. They are located 
south of the Yangtsekiang River, and lie geologically 
over the limsetones and sandstones ; they are in the 
slates and seem to belong to the lower carboniferous. 
Of the six coals which lie in a basin twenty miles 
square only one is mined, owing to difficulties of 
transportation, &. The vein is 6 ft. thick and 
worked by two shafts and one slope. At one open- 
ing the dip is 25 deg., north-west, and at two others 
25 deg. north-east, forming a small basin. The 
coal lies between a foot wall of hard grey sandstone 
and a roof of splintery black ; it is very soft and 
produces much slack. Its analysis showed : 


Moisture and volatile combustible... jiu 
Fixed carbon - a nhs a ‘ue 
Ash ... a pd poke ded pe ne 

Total ... 100 


It gave no coke, the ash was white, and the specific 
gravity 1.71. The other coals were semi-anthracite 
with much ash. He found one coking coal which 
is called Hopec Tsung Ho ; this gave on analysis ; 


Moisture and volatile combustible ... oie 

Fixed carbon... he cal aaa -- 638 

Ash Aa di ae & pdt 2. es 
100 


and yielded 7t per cent. of good coke. He found 
no domestic demand for coal in China, and what 
demand there was came from foreigners. The long 
flaming coals for marine boilers were in request, 
but the supply is limited. Mr. Randolph told the 
writer he did not ‘‘ enthuse” very much over Chi- 
nese coal. He was greatly interested in the people, 
and declared our Government was doing all it could 
to ruin its interests in China by restrictive action. 
Professor Richards showed a zoetrope, or wheel 
of life, just such a one as boys never grow tired of 








watching, and in which they see long processions of 
people doing all sorts of queer antics. But the 
professor turned this toy into a useful apparatus for 
examining crystals, and henceforth no boy will ever 
think of it without a sigh anda groan. So indeed 
are all the childish idols shattered, and having done 
this our iconoclastic President presented the zoe- 
trope to the University, which brought about an 
adjournment of the meeting and also broke up 
several pleasant téte-i-tétes going on under the 
beautiful trees of Lehigh. 

In the evening Mr. Ashburner delivered a lecture 
on the ‘‘ Geology of the Bethlehem Region,” after 
which Mr. C. R. Boyd, of Wytheville, Va., read a 
paper on the ‘‘ Economic Geology of the Bristol 
and Bigstone Gap Section of Tennessee.” Fortu- 
nately the paper was not so long as its title, but it 
did appear to the members that this meeting had 
not been altogether economic in its geology, indeed 
it had been most recklessly stuffing us with all sorts 
of deposits until we began to feel like fossils, and 
found relief in contemplating certain glacial deposits 
which were kindly mixed until reaction took place, 
and then we precipitated it and gradually absorbed 
it. The following papers were then read by title, 
for Americans are naturally a labour-saving class, and 
this device is one of the most perfect known ; but 
they will all appear in the Transactions, and at that 
stage the reader has them (the papers) at a disadvan- 
tage, while as anauditor they have him. These papers 
were: The ‘“ Anticlinical Theory of Natural Gas,” 
by H. M. Chance, Philadelphia, Pa. ; the ‘‘ Effect 
of Caustic Lime in the Lixiviation of Silver Ores,” 
by C. A. Stetefeldt, New York City ; the ‘‘Geology 
of South-Eastern Colorado,” by Professor Theo. 
B. Comstock, Champaign, Ill.; the ‘‘ New Labora- 
tories of the Missouri School of Mines,” by Professor 
C. E. Wait, Rolla, Pa. ; the ‘‘ Copper Ores of the 
South-West,” by Arthur F. Wendt, New York 
City ; ‘‘ Notes on Mining in Oaxaca,” by W. A. 
Hooker, New York City ; ‘*‘ Notes on the Geology 
of the Tilly Foster Iron Mine, Putnam County, 
N.Y.,” by Ferd. S. Ruttman, New York City; 
the ‘‘Specific Gravity of Low-Carbon Steel,” by 
F. Lynwood Garrison, Philadelphia, Pa,; a 
‘*Sectional Slag and Matte Pot,” by R. H. Ter- 
hune, Salt Lake City, Utah; a ‘‘ Rapid Method 
for the Determination of Phosphorus in Iron, 
Steel, and Ores,” by F. A. Emmerton, Joliet, Ill. ; 
‘*Comparisons of Blast Furnace Records,” by 
John Birkinbine, Philadelphia, Pa. (a continuation 
of the discussions of the paper on the ‘‘ Operations 
of the Warwick Furnace, Pa.,” read at the Pitts- 
burg meeting); ‘‘ History of Nickel and its 
Metallurgy,” by John Hearn, Jun., New York City ; 
the ‘‘Colorimetric Estimation of Manganese,” by 
Byron W. Cheever, University of Michigan, Ann 
Harbour, Mich. ; the ‘‘Colour Method for the 
Estimation of Manganese, as practised in the Pitts- 
burg District,” by Alfred E. Hunt, Pittsburg, 
Pa. ; the ‘‘ Dunarchie Regenerative Kiln for Fire- 
brick,” by Professor T. Egleston, New York City ; 
the ‘‘ Genesis of Certain Ore Deposits,” by S. F. 
Eminenz, Washington, D. C. ; the ‘‘ Eves Process,” 
by R. W. Raymond, New York City ; the ‘Iron 
Ores and Coals of Alabama, Georgia, and Tenes- 
see,” by John B. Porter, Cincinnati, O.; the 
‘*Geological Map of the United States,” by Pro- 
fessor C. H. Hitchcock, Hanover, N. H.; the 
‘* Hanging-Pipe Hot-Blast Ovens of the Lehigh 
Zinc and Iron Company,” by Arthur F. Wendt, 
New York City; ‘‘ Mexican Weights and Mea- 
sures,” by Richard E. Chism, Saltillo, Coahuilo, 
Mexico. Secretary R. W. Raymond, of New City, 
then followed in a very interesting discusssion of 
‘* Recent Constructions of the Mining Law by the 
United States Supreme Court.” 

The next morning the party visited the Glendon 
furnaces, and later, those at Andover. In the Glen- 
don furnaces the mixture of anthracite coal with 
coke seems to be thought unadvisable, and it was said 
that Mr. Firmstone, the manager, is now using but 
25 per cent. of coke, and intends to discard that. As 
the product commands a high market price, it is not 
done with an idea of producing anything inferior 
to the present iron. This furnace and others in the 
vicinity are also favouring a reduction of the tempe- 
rature of the low blast running from 900 deg. to 
1000 deg. On reaching Durham the party were 
transferred into flat cars with boards across them 
for seats, and were run down a tremendous incline 
to the deck of a scow. The ladies were all told to 
keep their seats, that there was no danger ; but un- 
fortunately these statements were made for the 
most part by gentleman who were safely standing 
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on the ground, and who said they would walk to 
make room. As one on the cars, and who had not 
remarked such disinterestedness on the part of the 
pedestrians hitherto, and who had also noted that 
no one would have walked for pleasure over such a 
road, the writer must say, to use an Americanism, 
‘* Tt was entirely too thin.” However, they walked 
and we rode, and once on the scow’s deck we had 
the best of them. It would not have surprised us 
greatly, as the cars loaded the scow down pretty 
heavily, to have heard some of these advisers advo- 
cating walking on the water. The scow crossed by 
what is known as a swing ferry, and as it is not 
seen in England, it may be briefly described. A 
wire cable is stretched across the river at some 
height, and a ‘‘ traveller” runs on it ; from either 
end of this ‘‘traveller” a rope runs to points 
on the square bow of the scow, as far apart as 
possible. Now, by shortening one of these ropes, 
the bow is inclined at an angle to the current, and 
the pressure causes the ‘‘ traveller” to run toward 
the opposite shore ; on the return trip the other 
rope is shortened and the scow obliqued at the 
opposite angle, which sends it back. 

The Durham furnace was started in 1727, and it 
may not be uninteresting to English readers to know 
that one of the immense chains stretched across 
the Hudson River by Washington to prevent the 
curiosity of the English Navy from being satisfied, 
as well as some of the cannon-balls with which he 
hinted they had gone quite far enough, were made 
here. Although there is but one stack, the furnace 
yields 700 tons of Bessemer pigs weekly. Near 
this beautiful spot is a large limestone cave, and it 
was decided to hold an afternoon session in it, and 
near by is a smaller cave called Queen ;Esther’s 
Drawing-Room. We discovered the reason for 
this last title, as its dampness had such an effect on 
the noses of the party that they all seemed with 
one accord to shout the name of Ahasuerus with 
the emphasis on the ‘‘has.” The first paper read 
in the cave should have been that of Mr. Ashburner, 
on the ‘* Cave” at Nanticoke, but that would never 
have borne repeating, and so Mr. John Birkenbine 

ave an interesting account of his experience at the 

Varwick Furnace. In this connection he read a 
letter from Mr. J. E. Johnston, giving the results 
of running the Longdale Furnace as follows : 


** The Record of the Longdale Furnace 


‘*T give you below some results obtained at our 
No. 1 furnace in 1879, now seven years ago. The 
resurrection of this ‘ancient history’ would seem 
to show that a low consumption of coke is as ob- 
tainable with iron stoves as with the firebrick ones, 

‘* As the results of a long period are more apt to 
give a correct showing than those covering a mere 
‘spurt,’ I have selected the figures for the whole of 
our blast No. 8, or, as we call it, ‘the blast of 1789.’ 

“The furnace is as follows: Height, 60 ft. ; 
diameter of bosh, 11 ft. ; tunnel head, 8 ft. ; hearth, 
6 ft.; three tuyeres, 3700 cubic feet blast per 
minute. 

‘*This blast, which covered a period of sixty- 
seven weeks, was begun in the latter part of 1878, 
and ended in the month or February, 1880. 

‘The fuel used was New River coke from our 
mines and ovens at Sewell, West Virginia, and the 
ores brown hematite, from our mines on the Long- 
dale property, four miles from the furnaces. 

‘*During this blast of sixty-seven weeks, we 
consumed 12,013 tons of coke and produced 12,063 
tons of iron, these figures including 27} tons of 
castings. Most of the iron produced being sold 
west of the Alleghanies, our tons contain 2268 lb., 
a ton of coke weighing 2240 Ib., as is customary. 

‘* The average grade of the iron was 3.28 ; the 
ore used showing a yield of 46.7 per cent. The 
limestone charged, averaged under 10 cwt. per ton 
of iron, the actual figures being 9.26 cwt. per ton 
of*iron made, 

“‘The best work done by way of.a ‘spurt’— 
without any intention of spurting on our part— 
was during one continuous period of twelve weeks, 
covering most of the spring of 1879. In these 
twelve weeks we made 2583 tons of pig with 2284} 
tons of coke, an average of 2268 lb. of iron to 
2000 Ib. of coke. One week in this period the 
record stood : 


Tons. 
Pig made 2194 
Coke used 187 


or one ton of pig to every 17 cwt. and 5 lb. of coke 
consumed, 


and contain 36 upright f) pipes upon four bed-pipes, 
giving four rows. 
‘‘The pattern of these pipes was got up by Mr. 
Firmstone and Dr. Palmer, formerly superintendent 
of the Musconetcong Iron Works, Stanhope, New 
Jersey ; their design being to get the largest pos- 
sible amount of heating surface out of the material 
used by means of the section adopted. 
‘‘The combustion chamber is at one end of the 
oven, and is of the same vertical section as that 
inclosing the pipes and separated from it by a par- 
tition wall, openings through the bottom of which 
allow the heated ‘ products of combustion’ to pass 
into the pipe chamber. 
‘‘The end sought to be attained was the entire 
combustion of the gases within the space alloted for 
that purpose, and in practice the idea has been 
fairly well carried out, only the pipes in the first 
row being injured by the burning gases so as to 
require renewal. 
‘*T may say that it is now ten years since the 
one of these stoves that has been principally used 
was built. Within this time, the first row has 
been renewed only three times. The other three 
rows are perfectly serviceable after being in almost 
constant use during this time, and are apparently 
good for at least as many years tocome. The blast 
is taken from the stoves at the ‘hot end.’ 
‘¢ The heat obtained at the tuyeres was nominally 
800 deg., as shown by one of E. Brown’s portable 
pyrometers ; but it was, and is, a rare occurrence 
for us to be able to melt zinc at a plug-hole. 
‘*T trust that the statements and figures may be 
of some value in upholding the iron stove side of 
the controversy.” 
After the session in the cave, which, as well as 
crossing the river, was an out-of-the way expe- 
rience, another novel one was provided in the form 
of a trip in a canal boat from Durham to Milford, a 
distance of some twelve miles, where the train was 
taken on the Belvidere division of the Pennsylvania 
Railroad for the return to Bethlehem. 
The party now took a step back into past history 
and recalled the transportation of our fathers and 
grandfathers, for we all boarded some canal boats 
whose decks had been boarded for us, and a noisy 
jolly party soon moved off by a one-horse and two- 
mule power. The canal was surpassingly beautiful, 
the sun was low and just shone on the water 
through breaks in the leafy arches spanning the 
canal as though triumphantly erected for our wel- 
come. The movement was decidedly a poetry of 
motion, which even so severe a critic as Mr. Ruskin 
must have commended, and we glided along past 
fences and farmyards for six miles. At one point 
the rocks rose sheer about 410 ft., and the calm 
water washed their feet, harmonising in contrasting 
colour with the foliage and the grey rocks. A 
stream trickled down the cliffs and fell into the 
canal, and the bright sunlight reflected everything 
and redoubled the beauties in each reflection. Wild 
flowers clustered in spots, and their varied hues 
added again new beauties to the scene. This 
region also abounds in ferns, and their graceful 
symmetry attracted all who were fortunate enough 
to remark them. Itwas impressive and charming, 
and doubtless will long be remembered. At Mil- 
ford we took the train and returned to Bethlehem, 
and that evening attended a most elegant reception 
given in the gymnasium of the University. 
The next day we started for Hokendauqua and 
inspected the iron furnace, the very complete 
chemist’s laboratory, and an ore concentrator, which 
had just been started ; from here we went to the 
iron mine vid Catasanqua, and had the pleasure of 
passing over a spider trestle, some 90 ft. high, which 
spans a ravine of 400 ft., through which trickles 
the River Jordan, a small brook, which has the bad 
taste to run dry (like some of the party) in the 
summer. The sensation of being on the other side 
of this noted stream would have been novel if we 
could have certainly pronounced as to which was 
the other side, but from its size we think a fairly 
good-sized man might, by imitating the Colossus at 
Rhodes, be on both sides atonce. At Rittenhouse 
Gap we were treated to a beautiful view, and re- 
turned happy and hungry to our dinner at Beth- 
lehem. That afternoon we visited the slate 
quarries, the best probably in the country, for 
Chapman slate isa standard. It is avery old quarry, 
and has been carried to the depth of nearly 400 ft. 
It is of a beautiful clean formation, and susceptible of 
a high polish. Table tops made of it resemble dark 
marble. It is quarried in large masses and hoisted 





‘* The stoves were planned by Mr. H. Firmstone, 


this mass swinging in mid air has a strange fascina- 
tion. It is cut into slabs by black diamond saws, 
the thickness varying with the use to be made of 
it. Large thick slabs make paving stones for side- 
walks, and thin ones are used for slates and shingles. 
The dexterity with which the workmen chip off 
piece after piece till they get it to just the right size 
is wonderful; about three strokes are suflicient, and 
the result produced by the eye alone, is almost 
as regular as though done by accurate measurement. 
The accumulated débris is hundreds of feet high, 
and we were told a machine was then in successful 
operation for grinding this, mixing it with water, 
and making it into a durable and inexpensive brick 
for building purposes; certainly the idea seems 
feasible and profitable as well. A visit the next 
day to the Friedensburg zinc mine and its enormous 
pump closed this session, and it seemed almost 
superfluous to thank our kind hosts, when by our 
every act we had shown how much we had enjoyed 
their elegant, lavish, but unostentatious hospitality. 
As we failed to find suitable words then, so now do 
they fail the writer in chronicling the trip. Every- 
thing was done which ought to be done, and 
nothing was left undone. 








THE SILVERTOWN INDIA - RUBBER, 

GUTTA-PERCHA, AND TELEGRAPH 

WORKS. ' 

(Concluded from page 614, vol. ali.) 

WE now come to a very important branch of the 

company’s business. This is knownas ‘‘ spreading,” 

and consists in rendering fabrics waterproof by 

laying over them a thin sheet of india-rubber. The 
result is the well-known material from which 
waterproof garments are now so largely made. The 
rubber, either pure or mixed—doubtless very much 
mixed with some of the commoner goods made by 
firms who do a ‘‘cheap trade”—is made up into a 
‘¢ dough” by working it thiough rolls with naphtha. 

The dough is then taken to the spreading machine, 
which is simple enough in general principle, but 
involves some very nice adjustment in its use. It 
consists principally of a long horizontal roller 
mounted in a suitable frame and actuated by gear- 
ing. Above this roller and parallel with its axis is 
fixed a long knife or spreader. The fabric passes 
over the roller, and has the dough placed upon it, 
the knife scraping off all superfluous material. The 
spread cloth is carried to another roller placed at 
some distance from the first, and then back to a 
third on which it is wound ; the naphtha having 
evaporated whilst the material has passed through 
the distance between the first and third roller, and 
the rubber thus having become sufficiently hard to 
be rolled up with the cloth. It will be easily un- 
derstood that the distance the knife-edge is from 
the roller, and therefore from the surface of the 
cloth, regulates the thickness of the coat of water- 
proofing material. In common goods the rubber 
may be laid on so coarsely as only to require two 
coats, but in the very best fabrics as many as forty 
separate layers of dough are laid on, the material 
passing through the machine just so many times. 
A certain quantity of dough is served out to the 
operator, and he has to make it cover a certain area 
of fabric, so that it will easily be understood con- 
siderable skill in manipulation is required in ad- 
justing the machine and attending to its action. 
The rule is for the operator to set the knife hard 
down on the roller, and then turn back the adjust- 
ing screws a trifle, long experience telling him 
what movement to make for the description of work 
to be done. In these cases it is found that the 
sense of feeling is a better guide than the sight. 
The material produced is known as spread cloth or 
sheet, and has india-rubber only on one side. No 
sulphur has been mixed with the dough, and the vul- 
canising process that is necessary to be gone 
through must therefore be different to any that we 
have yet described. In this matter great improve- 
ments have been made atthe Silvertown works within 
recent times, and indeed the quality of waterproof 
clothing of this description has been raised con- 
siderably during the last few years. The material 
from which coats, &c., are made, consists of two 
thicknesses of fabric with a layer of vulcanised 
india-rubber between. This layer has originally 
been two coats, one spread on each thickness of 
cloth. Until recently it was the practice to place 
the two fabrics against each other and join them 
by their india-rubber faces, after which the whole 
was subjected to heat whilst hung up in the fumes 





by derricks to the top of the hill, and the sight of 


of sulphur. In this way the curing was effected. 
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There were two dangers attending this method, 
which, with the utmost care, could not always be 
guarded against. Hither the india-rubber might be 
burnt by over-heating, or it might not be thoroughly 
vulcanised. In either case the cloth would be of 
poor quality. The Silvertown Company have, how- 
ever, recently adopted a process, for which they 
hold a patent. This consists of passing the spread 
sheets over rollers by means of which they are made 
to travel through shallow troughs containing a mix- 
ture consisting of chloride of sulphur and bisulphide 
of carbon. The action of these is to vulcanise the 
rubber almost immediately, but not so instantly as 
to prevent the india-rubber on the two spread 
sheets from sticking the two together, a pair of 
pressing rollers being provided for the purpose. 
By this ingenious process the double texture mate- 
rial is made, and the vulcanisation rendered certain 
and effective. 

There are one or twoother modes of water- 
proofing material, but these do not call for any 
special notice, being, as a rule, simple spreading 
machines of more primitive construction than those 
already described, and we will now pass on to what 
might be called the “ tailoring department” were 
any sewing done in it, but which is known as the 
‘* making-up department.” Here a large number 
of hands are employed in making up coats 
and other garments. The waterproof cloth is cut 
out in the usual way, and the parts are then stuck 
together by a solution of india-rubber and naphtha. 
The naphtha soon evaporates leaving the india- 
rubber, which forms a durable seam. 

A considerable business is done in ebonite articles, 
of which a large collection of examples is shown. 
These consist of telephone fittings, surgical appa- 
ratus, speaking tubes, acid pumps and cocks, ball 
valves, telegraph insulators, and last, but by no 
means least, soda-water cocks. Of the latter 10,000 
to 12,000 gross are made in a year. The articles 
are moulded to shape and the finer ones are turned 
in the lathe and polished. Other goods, such as 
set squares, drawing curves, &c., are cut out of sheet. 

We now pass to a different section of the works, and 
enter the electric light lead shops, which are situated 
in a building consisting of three floors, each 240 ft. 
long by 60 ft. wide. On the bottom and top floors 
are machines where all the copper wires destined 
to be covered by india-rubber are stranded. In 
some cases as many as 3000 very fine wires have 
been stranded together to make a flexible copper 
conductor, one of the heaviest having between 6 to 
7 tons of copper per mile. These electric light 
wires are covered with rubbers and tapes in the 
second and top floors. In most cases the india- 
rubber covered core is then passed through suitable 
machines and there braided with jute. Here also 
is an apparatus for inclosing the cable in a lead 
covering. Besides the braiding machines above 
mentioned are smaller ones for covering bell and 
telephone wires, and small machines for taping on 
cotton or silk. It has always been maintained by 
this company that the insulation of these cables is 
a very important item in the success of any in- 
stallation. Having pursued this course from the 
very commencement, the outside public have come 
to the same way of thinking, and the consequence 
is that the greater part of electric light cables 
now in use are far superior to those in use five 
or six years ago. In the middle floor of this 
department the india-rubber covered core for 
torpedo cable is made. The operation is as follows : 
Stranded wire of tinned copper is covered with 
suitable rubber tapes, in some cases pure rubber 
tape being laid next to the wire. The whole then 
passes through a machine and india-rubber com- 
position is pressed on to it. This is done generally 
in three operations, the second coating being known 
as the “separator.” The finished core is then 
coiled on drums, or in a tank, and cured under 
steam heat. The operation of sheathing these cables 
with iron wires is the same as that we have already 
explained in a former article when dealing with the 
gutta-percha insulated cable for submarine work, 
the only difference being in the number and size of 
sheathing wires. 

We now pass into the instrument shop, which 
consists of a building of three floors 150 ft. long by 
30 ft. wide. There skilled instrument makers, 
about seventy in number, are employed for making 
all apparatus appertaining to electrical work, such as 
marine, static, and deflecting galvanometers, Morse 
instruments, resistance coils, besides such instru- 
ments as are used at home and abroad for torpedo 
work, Twosmall shops on the basement of this 


building are set aside for the testing of these in- 
struments, adjusting resistance coils, &c. 

We now pass to the carpenters’ shop, which con- 
tains lathes, saws, mortising machines, and other 
wood-working tools for pattern-making and other 
carpentry. Here battery boxes, instrument cases, 
and stands are made, and any repairing work is 
done for the factory, cable huts, and furniture for 
submarine telegraph work, &. There is a large 
engineering department consisting principally of a 
fitting and machine. shop where there are nineteen 
lathes, three large planing machines, four drilling 
machines, besides shaping machines, screwing ma- 
chines, and various other machine tools. There 
are also the usual fitters’ benches, stores, and draw- 
ing offices, &c. The staple work carried on in this 
shop is in moulds and special turned rolls for 
rubber manufacturing. Here also is carried on the 
general construction and erecting of framework of 
dynamo-electric machines, and all such work as may 
be required for ship and machine plant in factory. 
This department will, we understand, soon be 
increased, as within the last few years this shop 
has been engaged in working overtime to a much 
greater extent than is desirable. © 

There is also a blacksmiths’ shop, in which about 
forty hands are employed for executing ships’ and 
general work, making grapnels, chains, and general 
forgings, and also in boiler-making. Tin-smiths 
and painters’ shops are also in this part of the works. 
In the battery shop batteries for telegraph pur- 
poses are made. Here, in course of construction, 
were large batteries of the Leclanché form for which 
the company holds the sole license, for firing broad- 
sides on board warships; there were also many 
forms of batteries for torpedo firing, submarine 
batteries, &c. 

The carbon plates for these batteries are manu- 
factured in the works. The graphite is finely pow- 
dered and is pressed out in a die to the size required. 
It is then furnaced. 

The next shop is where the agglomerate manga- 
nese blocks are made. Here many thousands of 
these blocks are turned out monthly for Leclanché 
batteries. The remaining shop to be noticed is the 
torpedo department, where there may be seen 
mines laid out in various systems for protection of 
harbours, &c. These systems have already been 
described in our pages. The large projectors for 
electric light, either for ship or fort use, were here 
shown us. 

A well, 500 ft. deep, has been sunk and a large 
plant put up for the treating of the water from the 
well by the ‘‘ Porter-Clark” system for the supply 
of water for the steam boilers in the works, and also 
for washing and cleaning purposes, a smaller well 
sunk on the bank of the Thames giving a further 
supply of water—which, however, is not treated—- 
for use with the steam-engine condensers. The 
whole of these works have been built, not by out- 
side contractors, but by employés of the company 
under the direction of their own engineers, 
and, with few exceptions, all the machinery used 
has been made and designed on the premises ; so 
that, perhaps with the exception of the wire, it may 
be stated generally that almost all articles treated 
enter the works in the crude state and are there 
worked up for their different purposes without out- 
side assistance. As an illustration of this we may 
mention a cable expedition which left recently for 
the coast of Africa. All the machinery on board 
the ship, and all the various articles used in making 
and laying the cable, the cable itself, and all elec- 
trical appliances for working it when laid, besides 
the huts to be erected on the beach where the cable 
was landed, and even the furniture for these huts, 
were made in these works. 


NOTES. 

Statistics OF TRADES AND PROFESSIONS IN FRANCE. 

Tue following interesting figures are taken from 
the Revue Industrielle. Half the population of 
France lives upon agriculture, one quarter lives 
by various manufacturing industries, one-tenth by 
commerce, four hundredths by the liberal pro- 
fessions, and finally, six hundredths are ‘‘ rentiers” 
of various kinds. Among the agriculturists there 
are 9,176,000 who are proprietors farming their own 
land. The others are tenant-farmers under various 
systems of holding, labourers, or very small holders 
who also work for others. The large industries, 
such as mines, quarries, and the more important 
manufactories and workshops occupy 1,130,000 
persons, while the lesser industries occupy 6,093,000 








Under commerce are comprised 789,000 bankers, 








brokers, and wholesale merchants, 1,895,000 retail 
dealers or shopkeepers, and 1,164,000 hotel keepers, 
and what we should class as licensed victuallers. 
The railways and various carrying trades on land 
and the merchant marine occupy 800,000 persons. 
Various government and communal :mployés 
number 806,000. 
ExPLosivE Ice. 

The explosive quartz of Branchville, Connecticut, 
which owes this peculiar property to minute cre- 
vices in its mass being filled with partly liquefied 
carbon-dioxide, has been matched by a specimen of 
ice formed during very cold weather last January 
in the laboratory of the University of Virginia. 
Mr. Mallet, of that institution, describes how the 
phenomenon took place. The ice was formed in 
the vessel of a ‘“‘gasogene,” or apparatus for 
charging distilled water with carbonic acid gas, and 
it burst the vessel, which was made of thick glass. 
The ice itself exploded repeatedly and threw off 
fragments with a crackling sound. Mr. Mallet 
attributes the effect to the force of the gas con- 
tained under pressure in crevices of the ice. 


An IMPALPABLE COUNTER. 

An ingenious method of indicating the oscilla- 
tions of a free pendulum, and which, indeed, is 
applicable to other delicate movements which re- 
quire to be unhampered by extraneous forces, has 
been devised by M. Marcel Deprez, the well-known 
French electrician. M. d’Abbadie, of the French 
Academy of Sciences, proposed to utilise a ray of 
light incident at each oscillation on a selenium cell 
in circuit with a battery and an electro-magnetic 
counter. M. Deprez has, however, chosen a thermo- 
electric in place of this photophonic arrangement. 
The pendulum is furnished with a screen provided 
with a window 30 mm. to 40 mm. long and 3 mm. 
to 4mm. wide. A pencil of luminous rays from a 
petroleum lamp with a flat wick and concentrated 
by means of a cylindrical lens traversing the aper- 
ture or window at each oscillation, is caused to 
strike upon a thermo-electric pile having all its like 
junctions echeloned on a length equal to that of 
the window. At each oscillation an electric cur- 
rent is thus sent through the galvanometer, which 
is very sensitive and aperiodic. This galvanometer 
works a relay which closes the circuit of an electric 
counter. 

Horn’s ExectricaAL TACHOMETER. 

The electrical tachometer of Dr. Horn, of 
Leipzig, is based upon Arago’s well-known obser- 
vation, that a magnetic needle ‘suspended over a 
rotating copper disc, is deflected in the sense of the 
rotation, To render the device practical, Mr. 
Horn replaces the weak earth magnetism by the 
field of a strong steel magnet of the ordinary horse- 
shoe type, the needle by an I-shaped armature of soft 
iron, and the copper disc by a strong copper capsule. 
The armature needle moves in the plane of the 
magnet inside the rotating capsule. As the Fou- 
cault currents induced are proportional to the in- 
tensity of the field and to the velocity of rotation, 
and as the magnetic moments with which the 
needle is drawn back to its normal position at least 
between the limits of zero and 45 deg., are also pro- 
portional to the angles of deflection, the deflections 
will be proportional to the speed. The gauging of 
the instruments is done experimentally. In the 
smaller instrument the needle is 2 in. long, and the 
diameter of the copper capsule a little greater. 
The axis of the revolving capsule may be fitted with 
a three-cornered top to fit into a corresponding 
cavity in the revolving shaft. Experiments on a 
minor scale have convinced Mr. Horn that small 
variations in the intensity of the magnetic field will 
not influence the deflections of the needle. 

Minine Royatties in Russia. 

How much the progress of one country acts upon 
another is illustrated by the fact that the agita‘ion 
in England against excessive mining royalties has 
led to the inauguration of a similar agitation in 
Russia. The Novoe Vremya, which heads the 
movement, declares that with the exception of 
some of the Eastern States of America, Russia and 
England are the only two countries in the civilised 
world vesting money rights in the hands of the 
landowners. Peter the Great, whose foresight as a 
statesman, is constantly receiving fresh demonstra- 
tions, recognised the hindrances to mining that 
would spring from such a system, and placed ali 
minerals under the control of theCrown. In 1782, 
however, Catherine the Second, in order to con- 
ciliate the landowners, transferred the rights to 
them. As there was plenty of land in Russia and 








44 





ENGINEERING. 


[Jury 9, 1886. 








= 


Siberia, and nowhere any competition or crowding, 
this law did no great harm ; more especially as the 
landowners, some of whom possessed estates as 
large as Belgium, worked the mines themselves 
with the labour of their serfs. The emancipation 
of the latter led to a general partition of the land 
into small plots, and the multitude of owners of 
property covering mineral resources thus created, 
gave birth to complications which are yearly be- 
coming more embarrassing. In the Donetz region 
the coal mines are mostly situated in the open 
steppe, and the evil is not so great there, but in 
Poland there are perpetual quarrels, and the progress 
of the mining industry is greatly impeded by them. 
On this account, the Novoe Vremya says that Russia 
will watch with interest whatever legal remedies 
are adopted in England, because they will furnish 
her with a guide for her future reforms. Its own 
view, however, is that a summary confiscation of 
existing rights by the Crown would best meet the 
case, coupled with a partial system of compensa- 
tion, 


THE Eruption or Etna. 

The following particulars of the recent eruption 
of Mount Etna have been furnished by M. Silvestri, 
the well-known authority on these matters. The 
eruption began at half an hour after midnight on 
May 19th, and lasted twenty days, that is to say, 
until June 7th. The climax of the eruption took 
place on the night of the 23rd May, and after an 
intermittent action for several days, the pheno- 
menon gradually abated. The eruption emanated 
from a ‘‘crater of ejection” and a system of 
‘*mouths,” or as they are locally termed bocca di 
Juoco. The crater of ejection was formed at an 
altitude of 1400 metres above the level of the sea 
and in the valley between Mont Nero on the north 
and Mont Grasso on the south. This crater soon 
became a hillock, however, owing to the matter 
ejected. The mouths emitting lava were also in 
this part of the mountain, and it is calculated that 
they poured out from 40 to 60 cubic metres ‘of lava 
a second. During the first three days the lava 
flowed about 4 kilometres with an initial speed of 
40 to 60 metres per minute near the mouths. This 
speed, however, was reduced to from 18 to 20 metres 
per hour on the extreme front of the advancing 
flow. After the 24th of May the crater threw out 
great quantities of sand, which produced a thick 
fog, aud fell in abundance during several days in 
Sicily and Calabria. This ejection of sand charac- 
terises the decreasing phase of a volcanic eruption. 
On the 29th of May, the eruption having declined, 
repeated earthquake shocks were heard; one of 
speciai violence on the night of June 2nd, when 
some houses in Aci-Patané were fractured. The 
strongest shock, however, was felt on June 5th 
about 15 minutes after noon. This brought some 
buildings to the ground, and was characterised by 
an undulatory movement lasting from 8 to 10 
seconds. The central crater of Etna also emitted 
sreat volumes of thick smoke and fine ashes on 
5 une 2nd, and the air is still charged with these 
emissions, 


Tue InprA-RupBER AND Gurta-PERCHA TRADE. 
A review of our trade in india-rubber and gutta- 
percha for the ten years ending 1884, does not 
reveal so great an increase as would have been 
anticipated from the apparently wide extension of 
purposes to which these materials are applied. 
In 1875 there were imported into this country 
153,564 ewts. of raw rubber at the average price 
of 227s. per hundredweight. There was a slight 
increase in 1876 and 1877, and then a decrease in 
1878 and 1879. In 1880 the amount rose to 
169,000 cwt., and in 1883 it reached 227,000 cwt., 
to fall in 1884 to 199,000 cwt. But a great propor- 
tion of this was exported again to the United 
States, France, Germany, Holland, Belgium, and 
other countries, so that the amounts retained here 
were greatly less than those given above. In 1875 
we kept 70,000 cwt., and the amount has steadily 
risen (with the exception of that for the year 1880) 
to 110,000 cwt. in 1884, the average price of that 
year being 251s. The total declared value of this 
weight was 1,117,012/. Gutta-percha shows a far 
more rapid increase than india-rubber. In 1875 
the total imports were 19,627 cwt., and in 1884, 
62,713 ewt. In the former year the home con- 
sumption was 16,153 cwt., and in the latter 
55,026 ecwt., the declared value being 406,0531., 
or 147s. per hundredweight. Our imports of 
manufactures of caoutchouc and gutta-percha have 


although the balance between imports and exports 
remains about constant. In 1877 our imports 
amounted to 88,133/. and our exports to 787,379l., 
in 1884 they were respectively 264,746]. and 
1,019,2441. We take these figures from a Statis- 
tical Statement of the India-Rubber, Caoutchouc, 
and Gutta-Percha Trade of the United Kingdom, 
published by Mr. Herbert Standing, of 16, Fins- 
bury-street, London. This sheet contains parti- 
culars of exports and imports from and to all 
foreign countries for the last ten years, and is a 
most valuable guide to the movements of this 
branch of commerce and manufacture. 


SakHANsKy’s Froatina Iron Mo tes. 

Sakhansky, a Russian engineer, who designed, 
a short time ago, a floating port for the 9 ft. 
shallows at the mouth of the Volga, has been de- 
livering a lecture at St. Petersburg on his system 
in general. Objecting to stone moles on the ground 
of their cost, and the constant dredging they 
require, owing to the silting of the harbours inside 
them, he advocates the adoption of submarine iron 
pontoons, chained to the ground in such a manner 
as to allow a circulation of water above and below 
them. The pontoons proposed are 10 yards long, 
and would be first sunk over the spot selected for 
the mole, and then allowed to rise to the required 
height by pumping a certain quantity of water out 
ofthem. The force of the waves breaking over the 
top would repress the tendency of the pontoons to 
rise, and keep them in proper position, while the 
circulation of the water below would prevent silting. 
The financial arguments Sakhansky adduced in 
support of his system may be compressed as follows. 
A mole made of stone, costing 3 million roubles, 
could be constructed of iron on his plan for 
2 millions. If the 1,000,000 roubles saved were 
banked at 6 per cent. (the usual rate in Russia) 
in twenty years the sum would reach 3,200,000 
roubles. Deducting 2 millions from this to makea 
second port, the capital might go on increasing 
another twenty years, when the operation could be 
repeated again, and at the end of a third period, or 
sixty years, there would be four ports in existence 
and a reserve capital besides of 1,937,000 roubles in 
the bank, while at the end of a similar period there 
would still be only a single stone harbour, if stone 
were adopted. With regard to the cost of main- 
tenance and repair, Sakhansky holds that his iron 
moles would cost less to keep in order than the 
usual charges for dredging stone-inclosed harbours. 
Such are a few particulars of a plan which the 
Society for Promoting Russian Trade has recom- 
mended to the Minister of Ways of Communication, 
and which, whatever its merits in other cases, is 
likely to be adopted in some form for the mouth 
of the Volga, where a fixed stone harbour is looked 
upon as out of the question. 


MEASURING TERRESTRIAL GRAVITY BY SPRING 
BALaANce. 

Sir William Thomson has just brought under the 
notice of the Royal Society of Edinburgh, a new 
form of spring balance which he has devised for 
measuring terrestrial gravity. He undertook the 
construction of the instrument at the suggestion of 
General Walker, of the Trigonometrical Survey of 
India, at the meeting of the British Association held 
last year at Aberdeen. The instrument has as its 
main feature a thin flat plate of springy German 
silver, which is 75 centimetres in length by 2 centi- 
metres in breadth. To one end of the spring there 
issecured a brass weight of 2 grammes, and as that 
end of the spring is 2 per cent. heavier than the 
other, it keeps the spring straight when the other 
end is horizontally fixed. This fixed end is securely 
fastened in the lower end of a brass tube of about 
8 centimetres in diameter, inclined at a slope of 
about 1 in. in 5 in., with the weighted end thus above 
the level of the fixed end. By this arrangement 
the spring is brought into a condition of very nearly 
unstable equilibrium. The upper end of the tube 
is covered with glass, and through this the spring is 
viewed. By means of a micrometer screw, the 
weight which is attached to the free end of the 
spring can be adjusted, and the observation consists 
in marking the number of turns of the micrometer 
screw which may be required to bring the weight 
from the balanced position to the level position. 
According to Sir William Thomson, such an appa- 
ratus as he has constructed is sensible to a forty- 
thousandth of the force of gravity. It is affected, 
however, by differences of temperature to the ex- 
tent of one-twentieth of a degree Centigrade. The 





increased in more rapid proportion than our exports, 





only difficulty to be got over, in the opinion of the 


inventor, is a tendency of the metal to “creep.” 
At a meeting where the instrument was described, 
Professor P. G. Tait pointed out that the difficulty 
just mentioned might be got rid of if a gas were 
substituted for the metal spring, the only drawback, 
to the use of a gas being its sensibility to differences 
of temperature. But Sir William Thomson re- 
marked, in reply, that the sensibility spoken of 
nullified its other advantages, as the differences of 
temperature which would require to be taken into 
account were as small as one five-hundredth of a 
degree. 


COLLISION ON THE CALEDONIAN RaILway. 

A serious collision occurred on the forenoon of the 
5th inst. at Fulwood Junction on the above railway 
between two passenger trains. An express train from 
Central Station, Glasgow, for Edinburgh, left the 
rails just as the ordinary train from Edinburgh was 
approaching round a curve on the other line. The 
result was that the two engines came into collision. 
The Edinburgh engine and tender were knocked off 
the rails, and toppled over on to the line to Mother- 
well, and the two front carriages of the same train 
partly telescoped. No one was killed, and the 
driver of the Edinburgh train appears to be the only 
person seriously hurt, though some thirty-five pas- 
sengers complain of injury. It was at first reported 
that the cause of the Glasgow engine leaving the 
line was due to an axle breaking, and we have 
noticed that since the Penistone disaster people are 
ready to attribute every case of derailment to this 
cause. It appears, however, that there was a 
‘*sink”” in the line at a bridge a short distance 
from the point of collision, which caused the leading 
wheels to mount the rails. Both the engines are of 
the old Caledonian type, having outside cylinders 
and single 8 ft. driving wheels, and both trains 
were fortunately equipped with the Westing- 
house brake. This is just one of those emergencies 
where nothing but a brake, at once powerful and 
instantaneous in action, could be of any use, for the 
fouling of one line from another is almost as nasty 
an incident as can be looked for in railway travel- 
ling. Although there appears to have been only a 
few seconds of time in which the brakes could act, 
it seems that the mere binding of the carriages 
together was suflicient to prevent the piling up and 
telescoping which is usually the result in similar 
cases. Had the train not been restrained from fol- 
lowing the engine, by the automatic action of the 
brakes, it is only too probable that a number of 
passengers would have been killed. The accident 
at Rottendorf, near Wiirzburg, in Bavaria, on the 
1st inst., is another melancholy illustration of the 
want of such brakes. In this case the emergency 
arose from a signalman having by mistake turned a 
train from a branch on to the main line in front of 
the express. The result was that six people were 
killed on the spot, while ten others have since died, 
making sixteen deaths, which it is almost certain 
might have been saved but for the cautious back- 
wardness of the Bavarian State in not following the 
example of the Baden and Wurtemburg State rail- 
ways in the matter of brakes. Now, we doubt not, 
there will be great activity. 


Bormau Teak TRADE. 

A recent letter from Rangoon deals with the posi- 
tion and prospects of the teak trade, which are, he 
says, of special interest at this moment. It has to 
be decided what is to be done with the leases 
given out by the ex-King of Burmah to the Bom- 
bay-Burmah Trading Corporation and others. Are 
they to be upheld, or will the Government take 
over the forests and pay the lease-holders com- 
pensation? There is no hiding the fact, that if the 
leases are upheld, it places this, almost the leading 
article of export, in the hands of one or two in- 
dividuals, giving them, in fact, pretty much a 
monopoly in teak. However this may suit the in- 
terests of the parties concerned, it is not the way 
by which Burmah generally would benefit most for 
the working of her teak forests. Already the point 
has roused Moulmein timber merchants, who, in a 
petition to the Government, state that if these leases 
are upheld under British rule, it will very seriously 
affect the trade of Moulmein. There is no doubt 
that working these forests under British rule would 
be a very different thing from the old state of affairs 
under the King. There would be no large pay- 
ments in advance, or extra calls for money against 
leases, which in many cases had to be met just to 
save what had been already paid ; nor would there 
be any native officials to be kept pleasant. It can 
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latter meant a cost for timber considerably more 
than the mere working of the forests and royalties. 
Under the new system, however, all extras dis- 
appear, and this means that the timber would be got 
out at a rate at which it was never got before, such 
a rate, too, as would practically close the Govern- 
ment forests in Lower Burmah. It is urged that 
it would be wrong to place in the hands of one or 
two parties the monopoly of such an article as teak. 
The timber is there and belongs to the Crown lands, 
and it ought to be disposed of by the Government, 
in such a way as will place it in the power of 
every one to buy, and thus it will readily yield 
to the country its true market value. As the 
Government has already a department to carry on 
forest work, it would seem that the best course would 
be for it to work the forests itself, and sell the timber 
publicly to whoever may wish to buy it. Worked 
under the latter system, the profit on the sale of the 
timber would remain in the province and enrich 
it. Worked under the former, the larger portion 
of the value realised for the timber would go to 
enrich a few individuals, mostof whom have merely a 
nominal connection with Burmah. The correspon- 
dent suggests that this is a matter of sufticient 
importance to be taken up by Chambers of Com- 
merce at home, especially such a chamber as that 
of Glasgow, where to the shipping interest a free 
supply of teak is of very considerable importance. 


Tue Uses or Liquip Fuet; ENciisH THEORY AND 
RusstaNn PRACTICE. 

After the reading of Colonel Stewart’s paper ‘‘ On 
the Use of Petroleum Fuel,” at the United Service 
Institution on the 18th ult., on the question of 
what was the value of Russian practice in the 
use of liquid fuel, a warm discussion was pro- 
voked by Admiral Selwyn, who poohpoohed the 
statements of Mr. Urquhart, which have been 
appearing in these columns, and made the astound- 
ing assertion that the Russians ‘‘had made no 
progress worth mentioning,” or ‘‘ added any fresh 
knowledge to what we knew,” or rather he knew, 
“twenty years ago.” Considering that in that 
interval of twenty years the Russians have applied 
liquid fuel in various ways to 200 steamers, 700 or 
800 locomotives, and probably 1000 stationary 
engines, the statement that all this practice was of 
no value to English engineers was obviously absurd. 
As Mr. Marvin remarked in reply, ‘‘In England 
the use of liquid fuel is still only in an experi- 
mental stage; whereas in Russia the labours of 
Urquhart, Lentz, and other sound practical engi- 
neers, have made it as familiar as constant practice 
can make anything. Lentz, for instance, has been 
working and improving for fifteen years, and 
surely, therefore, his accumulated experience must 
be worth more than the mere theory of English 
inventors, however clever.” Admiral Selwyn has 
no doubt done a deal to provoke public interest in 
liquid fuel for the last twenty years, but this gives 
him no basis for disparaging the hard-earned ex- 
perience of Urquhart and other engineers who have 
built up the practice of liquid fuel in Russia. 
Valuing this every-day experience at its proper 
value, we have done our best to keep the public 
informed of the progress made by the various engi- 
neers in Russia, and we imagine that few of our 
readers will consider we ought to discard this for 
mere theory. Asa matter of fact it would be far 
better and infinitely cheaper for English ship- 
owners, once they devote their attention to liquid 
fuel, to send one of their staff to Baku to examine 
the various systems in use and start from the final 
point attained by Russian practice, than to de- 
sign furnaces ‘‘out of their own heads.” It 
should be clearly understood that what is being 
done with liquid fuel in Russia does not represent 
merely the ideas of Urquhart and Lentz only, as 
Admiral Selwyn sought to imply, but the best 
qualities of the 80 or 90 inventions that have been 
made in England, America, and Russia, improved 
upon by constant practice. If George Stephenson 
were to return to life, and were asked to design a 
locomotive, he would not go back to the Rocket, 
but would start with the latest types in use. Yet 
English shipbuilders, instead of starting with the 
latest types of liquid fuel furnaces in vogue in 
Russia, appear disposed to favour this or the other 
Rocket of some European inventor, whose practical 
knowledge is confined perhaps to only a furnace or 
two constructed for experimental purposes. 








American Locomotives.—The United States now ex- 
port locomotives to the value of 3,000,000 dols. annually, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again firm last Thursday, and a considerable amount of 
buying took place. Prices closed ld. per ton dearer. 
Business was reported during the forenoon at 383. 10d. to 
38s. 11d. cash, also at 39s. to 39s. 1d. one month, and the 
close was buyers at 38s. 10d. cash and 39s. one month, 
with sellers at 4d. per ton more. The afternoon trans- 
actions were done at 38s. 10d. and 38s. 10}d. cash, also at 
39s. and 39s. 04d. one month, with buyers at the close at 
38s. 10d. cash and 39s. one month, and sellers at 4d. more 
per ton. Friday’s market was also firm, and prices im- 
proved 14d. per ton, and the week closing with a total 
advance of 54d. per ton over the quotations of the previous 
Friday. There were transactions on forenoon ’Change at 
38s. 10d. and 38s. 11d. cash, also at 38s. 114d. and 39s. O}d. 
one month, the close being buyers at 38s. 11d. cash and 
39s. 1d. one month, and sellers at 4d. per ton higher. 
Business was done in the afternoon at 38s. 11d. to 39s. 
cash, also at 39s. 1d. to 39s. 2d. one month, and at the 
close there were sellers at 39s. 2d. one month, buyers at 
39s. 14d., and the cash price nominally 39s. The market 
was flat on Monday, with business done during the fore- 
noon at 393. down to 38s. 94d. cash, also at 393. 14d. to 
38s. 114d. one month, the market closing at 38s. 10d. 
cash and 39s. one month. On afternoon ‘Change 
the tone of the market was weaker, the quotations 
being 38s. 9d. and 38s. 84d. cash and 383. 1ld. and 
38s. 104d. one month nominally. Yesterday’s market 
was steady, with transactions reported in the forenoon 
at 38s. 84d. to 38s. 74d. cash, also at 383. 10d. one month, 
and the close was sellers at 38s. 8d. cash and 38s. 10d. 
one month, and buyers at 4d. per ton lower. In the after- 
noon business was done at 38s. Sid. and 38s. 8d. cash, 
also at 38s. 10d. one month, with buyers at the close at 
38s. 8d. cash and 38s. 10d. one month, and sellers at 4d. 
more per ton. Transactions took place this forenoon at 
38s. 7d. to 38s. 8d. cash, also at 38s. 9d. to 38s. 10d. one 
month, and the close was buyers at the top quotations, 
with sellers at 4d. more per ton. A further slight im- 
provement was made in prices in the afternoon, business 
having been done at 38s. 8jd. cash and 38s. 104d. one 
month, at which there were sellers at the close, with 
buyers at 4d. per ton under. From the foregoing details 
of the daily market it will be seen that the upward move- 
ment which took place towards the close of last week has 
not been maintained, the feeling of buoyancy having given 
place to one of depression, with a decline in quotations, 
There has been some more inquiry from the United 
States, but as yet it has resulted in very little new busi- 
ness of any importance. The number of blast furnaces 
in actual operation still remains at 86, as compared with 
90 at this time last year; but it is just possible that some 
may shortly be damped down if not actually blown out, 
as several of the ironmasters think that if the miners and 
furnacemen would only go on strike against the reductions 
of wages now being enforced there would be a good excuse 
for laying a lot of the furnaces idle for a few months, the 
probable result being a material advantage in the price 
of the pig iron which is now held in such large quantity. 
The foreign and colonial shipments of pig iron last month 
amounted only to 63,903 tons, as against 71,037 tons in 
the preceding month, and 77,069 tons in the month of 
June last year. Last week’s shipments from all Scottish 
ports amounted to 6424 tons, as compared with 5694 tons 
in the preceding week, and 7410 tons in the correspond- 
ing week of 1885. The United States took 744 tons; 
Canada, 810 tons ; Australia, &c., 645 tons; France, 240 
tons ; Italy, 150 tons; Germany, 250 tons; Holland, 565 
tons ; Belgium, 350 tons; and other countries, smaller 

uantities. The stock of pig iron in Messrs. Connal and 

o.’s public warrant stores yesterday afternoon stood at 
783,691 tons as against 780,576 tons yesterday week, thus 
showing an increase for the week of 3115 tons, 


Opening of the James Watt Dock, Greenock.—At yester- 
day’s meeting of the Greenock Harbour Trust— Provost 
Shankland presiding—some conversation took place as to 
the ee of the dock at Garvel Park, which has been 
named the James Watt Dock. It has been arranged to 
open the dock on the 5th of August, but an attempt is now 
being made to postpone it till the coming to the Clyde of 
the Channel Squadron. 


Reported Shipbuilding Contract for Greenock.—It has 
been reported within the past few days that the Peninsular 
and Oriental Steam Navigation Company have placed 
specifications in the hands of Messrs. Caird and Co., 
Greenock, for the construction of 15,000 tons of new ship- 
ping, and that the contract for the same is all but certain 
to be placed with the firm named. 


Important Railway Contract.—Messrs. Watt and Wil- 
son, contractors, Glasgow, are stated to have been suc- 
cessful in securing the contract for the eastern section of 
the railway now being constructed by the Caledonian 
Railway Company between Greenock and Gourock. This 
section embraces all the works from St. Andrew-square to 
the commencement of Newton-street, where the western 
section begins, which Mr. Hugh Kennedy, of Partick, is 
busily engaged constructing. essrs. Watt and Wilson’s 
tender was close upon 80,000/. 


Burnett's Mining Wedge and Drilling Machine.—The 
first of a series of trials, under the auspices of the Mining 
Institute of Scotland, of this new wedge and drilling 
machine, was made on Saturday at Greenfield Colliery, 
Hamilton. The party, consisting of leading mining men 
in the locality and from a distance, were received by Mr. 
A. Russell, Jun., and conveyed down the Whitehill Pit, 
by Mr. Hastie, manager. Mr. Burnett, the patentee, 
was also present. Three experiments were made with 
the wedge and three with the drilling machine, and were 








highly successful. The roller wedge, which is claimed to 








be a safe, efficient, expeditious, and economical substitute 
for the blasting agents now in use, is so designed that the 
surface, ins’ of being in sliding contact with the 
feathers or cheeks, is mounted in purely rolling contact, 
and, as the rollers are arranged on each side of the wedge, 
the latter in advancing travels twice the distance covered 
by the rollers on the stationary cheeks or feathers, the 
centres of the roJlers having a velocity ratio only half that 
of the advancing wedge. The power is hence doubled, 
which, added to the enormous reduction of friction con- 
sequent on the use of the rollers, constitutes the principal 
feature of the invention. 

Oil Fuel.—After making an extensive trial of mineral 
oil as fuel on board one of their Glasgow and London- 
derry line of cargo and passenger steamers, Messrs. 
Alexander A. Laird and Co. have decided to abandon its 
use. This practical test has enabled them to ascertain 
that in point of economy coal has an advantage over 
mineral oil. The oil tanks and apparatus for burning the 
oil, which entailed a considerable outlay, have been re- 
moved from the steamer. 


Royal Society of Edinburgh.—An ordinary meeting of 
this Society was held on Monday night, when Professor 
P. G. Tait read a paper by Professor C. G. Knott on “The 
Electric Resistance of Nickel at High Temperatures,” in 
which it was stated that the electric resistance of the 
metal changed in a marked manner at the same tempera- 
ture. This fact, Professor Knott held, seenied to show 
that all magnetic metals underwent changes of a very re- 
markable kind in their constitution at certain definite 
temperatures. Professor Tait also read a paper of his 
own in which the effect of external forces on a system of 
colliding spheres was dealt with. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
— of the North of England iron and, allied trades 
was held in the Exchange, Middlesbrough, and was very 
well attended. Facilities were as usual afforded those 
members of the trade who desired to advertise their 
specialities by exhibiting them in the spacious hall, but 
only one or two persons availed themselves of this privi- 
lege. There was no animation about the market, and 
next to no business was transacted, the conversation by 
the regular frequenters being almost exclusively confined to 
politics. Prices were unchanged, being based upon those 
ruling for the past few days, viz.: No. 3 Cleveland pig, 
293. 44d. per ton, and 2s. 3d. being accepted for cash on 
delivery. The demand for pigiron is very poor, the ship- 
ments are small, and the production being in excess of 
the requirements the stocks continue to accumulate. In 
the manufactured iron trade there is nothing new to 
report. Quotations are unaltered, competition is very keen 
and orders are most difficult to obtain. It is very doubtful 
whether several of the works which have been standing 
idle for so long will ever be restarted. 


The Make and Disposal of Pig Iron in Cleveland.—Dur- 
ing the month of June out of the total 156 blast furnaces 
in the North of England, 94 were in operation. These 
furnaces have made a total of 202,131 tons, which is a de- 
crease on the previous month of 8918 tons. The ship- 
ments during the same period amounted to 63,916 tons—a 
decrease of 6881 tons on May. It is matter for regret 
that the stocks continue to increase at a very rapid rate, 
the total now being 689,185 tons—an increase of 19,413 
tons on the previous month. The state of the stocks has 
again given rise to rumours about restriction. We have 
to state that no official action whatever is being taken 
by the Cleveland Ironmaaters’ Association with the view 
of arranging any systematic restriction, and through in- 
quiries that we have made it is evident that the only way 
in which the make of Cleveland iron is likely to be di- 
minished will be by individual firms blowing out blast 
furnaces, whenever the time may arrive that it is no longer 
convenient to produce iron for stock only. 


Engineering and Shipbuilding.—Both these industries 
remain in a depressed condition, and prospects are still 
very discouraging. But for the fact that bridge-builders 
are fairly well occupied, many of the engineering esta- 
blishments would present a very unsatisfactory appear- 
ance. Although prices are so low and vessels can be built 
at a very cheap rate, it is nevertheless most difficult for 
shipbuilders to secure orders, With one or two exceptions 
all the yards on the northern rivers are very slack. There 
are, however, a few very fine vessels in course of con- 
struction, and it is hoped that after the disturbing element 
of electioneering has passed away, a few more orders will 
be secured. Messrs. Boolds, Sharer, and Co., of High 
Pallion, Sunderland, launched a large and handsomely- 
modelled screw steamer for the Houston Line on Saturday. 
This vessel, which was called the Heraclides, will form 
one of a large line of steamers which run between Liverpool 
and the River Plate, South America, with passengers and 
cargo. She is about 350 ft. in length, with a breadth of 
40 ft., and her depth from the spar deck is 28 ft. She will 
have saloon accommodation for fifty passengers. Her 
fittings will be in the most luxurious style, There will be 
for the saloon passengers a dining-saloon, music-room, 
ladies’ dining-room, family state-rooms, bar, and office, 
lavatory, bath-rooms, &c., and she will be lighted through. 
out by electricity. Pneumatic bells will also be fitted 
throughout the saloon. Her engines are supplied by 
Messrs. Richardson and Co., of West Hartlepool, and it is 
expected that the speed attained will be about fourteen 
knots an hour. Nc pleased are the owners of the Heraclides 
with the way in which Messrs. Boolds and Sharer have 
done their work, that they have commissioned them to 
build at once a sister ship. 





The Steel Trade.—While the different branches of the 
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iron trade are so slack, it is pleasing to note that the steel 
makers continue very active, and prices have a firmer ten- 
dency. The productive power in the North is being con- 
siderably augmented. 

The Coal and Coke Trades.—There is no alteration in the 
fuel trades. Prices are weak. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. — 

Chesterfield and Midland Counties Institution of Engi- 
neers.—The annual meeting of the Chesterfield and Mid- 
land Institution of Engineers has been held in the lecture- 
room, Stephenson Memorial Hall, Chesterfield. Mr. 
George Lewis, of Derby, presided, and amongst those pre- 
sent were Mr. T. Evans, Her Majesty’s inspector of 
mines, Mr. A. H. Stokes, assistant inspector of mines, 
and Messrs. Houghton, Eastwood, C, E. Jones, W. 
Howard, W. D. Holford, Routledge, Fisher, Mills, 
and the secretary, Mr. W. F. Howard. The secretary 
read a letter from the President of the Institution, Lord 
Edward Cavendish, expressing his regret at his inability 
to be present. The following have been elected associate 
members of the Institution: Mr, Arthur Crosby; Mr. 
Robert Cuthberston, Staveley ; Mr. J. Eaton, Staveley ; 
Mr. John Gierson Themison ; Mr. W. Jackson, Cod- 
nor; Mr. Thomas Shore, Staveley; and Mr. H. Row- 
bottom Watson, Ripley. The chairman, in moving the 
adoption of the general report of the Council, and the 
finance report, remarked that the reports were not of a 
very satisfactory character. The income during the past 
year showed a decrease of 9/. 15s. 7d., as compared 
with the year before. The expenditure had been 
91. 7s. 3d. more than in the past year. The falling 
off in the income might partly be accounted for by 
the fact that forty-two members and one student had 
not paid their subscriptions. The report was adopted. 
The following were the officers elected for the ensuing 
year: President, Lord Edward Cavendish ; vice-presi- 
dents, Mr. A. Barnes, J.P., Mr. E. Bramley, Mr. J. W. 
Fearne, Mr. John Jackson, Mr. G. Lewis, and Mr. W. 
Oliver; Councillors, Messrs. F. D. Croudace, E. East- 
wood, H, Fisher, G. Hewitt, W. D. Holyard, G. Home, 
J. Trundle, H. Lewis, J. A. Longdon, M. H. Mills, 
M. H. Weston, and W. Wilde; treasurer, Mr. E. Brom- 
ley; secretary, Mr. W. F. Howard. The discussion 
on Mr, J. Jefferson’s paper on ‘* The —— of 
Meinckes’ System of Balance Ropes to Winding with 
Flat Ropes,” and on Mr. H. Fisher’s paper on ‘The 
Automatic Exhaust Steam Injector, and its Applications 
to Boiler Feeding and Feed Water Heating,” was ad- 
journed, 


The Denaby Main Miners.—This body of men have 
recently seceded from the Barnsley Miners’ Union. It is 
expected that they will form a Council in the district with 
the co-operation of a few other local lodges. The Denaby 
men, it will be remembered, withdrew from the Rother- 
ham Association last summer during the lamentable 
strike. The cause of the present severance from Barnsley 
is said to be consequent upon the Council refusing to pay 
their debts contracted during the dispute. 


Davy Brothers (Limited).—In submitting to the share- 
holders their fourteeth annual report and balance-sheet, 
the directors regret to announce that the depression in 
trade has continued with increased severity throughout 
the year, and the results of the company’s operations have 
thus been adversely affected. The profits of the company, 
after writing off 1400/. for depreciation, amount to 41001. ; 
the balance brought forward from last year is 1305/., 
which makes a total of 5405/., subject to interest on mort- 
gages and loans, amounting to 1585/., thus leaving for dis- 
posal 3820/7. This amount the directors propose should be 
appropriated as follows: The payment of a dividend of 
18s. per share (equal to 4 per cent. per annum) free from 
income tax, 2700/., and to carry forward to next year 
11201. The buildings and machinery have been main- 
tained in an efficient state of repair. The sum of 
31297. 14s. 11d. has been expended on capital account 
during the year, chiefly for new machinery, necessitated 
by the heavy class of work now undertaken by the 
company. 








NOTES FROM THE SOUTH-WEST. 
Bristol Wagon Works Company (Limited).—The twenty- 
first ordinary general meeting of this company was held 
on Monday. r. J, D, Weston, chairman of the com- 
pany, presided, and aegoumen regret that the directors 
ad such an unfavourable report to present to the share- 
holders, During the past year they had done much less 
business than usual, and at much lower profits. The re- 
sult was that, after paying general working expenses and 
interest upon debentures, there was a loss of 936/., and 
that, too, without anything being carried to the reserve 
or depreciation fund. He might say that the aim of the 
directors at the present time was to prepare for a con- 
tinuation of the present depression. As a company carry- 
ing on large works they were obliged to always be in 
readiness for the execution of orders and to keep an 
efficient staff, which could not readily be reduced ; but the 
directors were fully alive to the necessity of economising 
to the utmost extent. Mr. Albert Fry was the first to come 
forward, and he had accepted a reduction of his remunera- 
tion tothe extent of 300/. a year, and the other directors 
had consented to receive 2007. a year less. Those eco- 
nomies had been followed out in other departments. In 
conclusion he moved the adoption of the directors’ report 
and accounts. The Rev. W. Evans criticised the report, 
which he said was discouraging and unsatisfactory, but, 
after further discussion, the resolution was put and agreed 
to unanimously. Mr. Almond, whilst expressing a wish 


and he pro’ 


tion, which was carried. 


Midland Railway.—A new line from Stroud to Dud- 
bridge was opened for passenger traffic on Thursday, 
without any ceremony. * 


to terminate ali contracts. It is reported that the object 
of the notices is the closing of the colliery altogether. 


thrown out of employment. 


factory state, shipments having been falling, while prices 
have remained at an extremely low ebb. Small steam 
coal has continued in fair demand at from 5s. 3d. to 5s. 6d. 
per ton ; this relative firmness of steam coal is attributable 
to the large quantities of it used in the manufacture of 
patent fuel, for which there is a large demand in France 
and Italy. The iron trade has continued extremely quiet. 


Ebbw Vale Steel, Iron, and Coal Company (Limited).—The 
annual meeting of this company was held at Manchester 
on Wednesday, Mr. E. Coward presiding. The directors’ 
report showed the gross profits for the year ending 
March 31 amounted to 49,331/. 7s. 10d. Adding the 
amount brought forward from last year’s profit and loss 
account, 7864/. 16s. 2d., and deducting 95791. 7s. 8d. ex- 
penses of head office and legal expenses, and also 
26,7611. 9s. 6d. for interest on debentures, there remained 
21,3551. 6s. 10d., of which sum 11,0141. 5s, 6d. was written 
off for depreciation of property, and 10,3411. 1s. 4d. was 
carried forward to next year. During the year the 
trustees have repaid 34,2201. of debentures, which had 
matured and not been renewed. The chairman said they 
had still to complain of the low price of coal combined 
with the high cost of producing it, and though steel rails 
had been at a price which should have yielded a fair 

rofit, the impossibility of working more than half time 
had prevented the company earning anything from that 
source. The cost of the steel rail plant had been paid 
for entirely out of revenue. Thedebenture debt had been 
reduced from 659,000/. to 434,000/. The report of the 
directors was adopted unanimously, 





LAUNCHES AND TRIAL TRIPS. 
On Tuesday, June 22, the screw steamer Libra went to 
sea for a trial trip, after having been fitted with triple- 
expansion engines 7, the Wallsend yn oy | and Engi- 
neering Company. ‘The Libra is one of a fleet of some 
sixty steamers belonging to the General Steam Navigation 
Company, and was built so far back as the year 1869 by 
Messrs. Courley Brothers, of Dundee. In 1876 the old 
cylinders were removed, and new compound cylinders, 
with suitable boilers, substituted ; and now, for the third 
time in her career, she has been refitted with new machi- 
nery. It was not until February 25 that the order was 
placed in the hands of the Wallsend Company, the 
specified date of delivery allowing only four months for 
* og completion of the work. ot only has this been 
accomplished but the vessel has been tried at sea more 
than a week before the contract time. The compound 
engines which have been removed had cylinders 43 in. 
and 78in., by 36 in. stroke, and the following are the 
principal dimensions of the new triple-expansion engines 
which have just been fitted: Cylinders, 25in., 42 in., 
67 in. by 42 in. stroke, with two steel boilers 12 ft. 6 in. in 
diameter by 16 ft. 9 in. long, having a working pressure of 
150 lb. The engines are fitted with Joy’s valve gear, and 
are so designed as to occupy exactly the same space in the 
vessel as the old compound engines which they replaced. 
The total heating surface is 5300 square feet, and the 
grate surface 160 square feet. On the trial the engines ran 
at 88 revolutions, and indicated 1966 horse-power, the 
vessel attaining a speed of 14.55 knots, This showed one 
horse-power for each 2.7 square feet of heating surface, 
and 12.22 horse-power for each square foot of grate. 





On Tuesday, June 29, the new steel screw steamer Toresa, 
lately built by the Grangemouth Dockyard Company, and 
engined by Messrs. Hutson and Corbett, Glasgow, had her 
official trial trip on the Forth, the result being a speed of 
11} knots on the measured mile, which was considerably 
in excess of the guaranteed speed. The Toresa measures 
240 ft. by 33 ft. by 12 ft., and has a double bottom on the 
cellular principle right fore and aft for water ballast. Her 
engines are of the triple-expansion type, the cylinders 
being 18 in., 20 in., and 48 in. in diameter respectively, 
with piston stroke“of 30 in. Steam of 160]b. working 
pores is provided by two steel boilers 11 ft. in diameter 

y 10 ft. long. This is the sixth set of triple-expansion 
engines made by Messrs. Hutson and Corbett. The vessel 
was built to the order of Mr. J. W. Adamson, London. 


On the same day the new river saloon passenger steamer 
Victoria, built for the Wemyss Bay Steamboat Company 
by Messrs. Blackwood and Gordon, Port-Glasgow, had a 
sey cruise through the Kyles of Bute to Arran and 

ackto Wemyss Bay. She measures 222 ft. by 23 ft. by8 ft., 
and her = are of the diagonal surface-condensing 
ty , of 160: horse-power nominal, the diameter of each of 
the cylinders being 40 in., with piston stroke of 66 in. 
Steam is supplied by two vertical tubular boilers having 
a working pressure of 50 lb. per square inch. The con- 
tract for the construction of this steamer was signed on 
February 17 last, and the builders —— to give 
delivery by June 29, which was fully accomplished. 
Making allowance for her smaller size, the Victoria more 
closely resembles the Columba in style and appearance 
than any other Clyde passenger steamer. The mechani- 


reserve fund, said he had great confidence in the directors, | Brown’s steam starting gear, Drysdale’s ‘‘ Bon-Accord” 
a vote of thanks to the chairman and | centrifugal pumps and separate engines for surface-con- 
members of the Board. Mr. T. Gibson seconded the mo- | densers, steam windlass and capstan (by Reid and Sons, 


Paisley), Bow and M‘Lachlan’s steam steering gear, and 
a complete electric light installation by Bennett and Co., 
Glasgow. This is the first of the river fleet fitted with 
electric light arrangements. On a series of speed trials 
the Victoria gave a mean of about 21 miles an hour. She 


Mountain Ash.—On Thursday notices were posted at| was built and completed under the superintendence of 
the Deep cape 3 Colliery, the property of Messrs. Nixon, | Mr, Andrew M‘Gechan, marine surveyor, Glasgow. 


Mr. W. 8. Cumming, Blackhill Dock, Glasgow, on the 


Should this be the case, between 700 and 800 men will be | 30th ultimo, launched a handsomely-modelled steel screw 


despatch boat, named the Sarcea. She measures 63 ft. 


Cardiff.—The steam coal trade continues in an unsatis- | by 12 ft. by 7 ft., and has been built for the Egyptian 


overnment, 





On the same day the new screw steamer Medway ran 
her official trial trip. This vessel was built to the order 
of Messrs. William Sloan and Co., Glasgow, as an addi- 
tion to their Bristol line of steamers, by Messrs. Charles 
Connell and Co., Whiteinch, and engined by Messrs. John 
and James Thomson, Glasgow. She measures 225 ft. by 
22 ft. by 14 ft. 4in., and is a vessel of about 900 tons gross, 
Her engines are of the ordinary compound type, the 
cylinders being 28in. and 56in. diameter, respectively, 
with piston stroke of 48in. The working pressure of 
the boilers is 100 1b. per square inch. A speed of twelve 
knots was made on the measured mile! at Wemyss Bay, 
which was considered highly satisfactory. 


Also on the same day, Messrs. Blackwood and Gordon, 
Port-Glasgow, launched an iron screw steamer of 250 tons, 
built and specially fitted up for cargo and passenger 
traffic in Indian waters. She is being supplied by the 
builders with engines of 200 indicated horse-power. 





Messrs. Ramage and Ferguson, Leith, on Thursday, 
July 1, launched the Castor, a steel barque of 2000 tons, 
built to the order of Mr. W. 8S. Croudace, Dundee, and 
intended for the East India trade. 


On the 2nd inst. the steam yacht Fire Fay had a 
trial of her speed on the measured mile at Skelmorlie, 
with her full equipment and 40 tons of coal on board, 
ready for sea. Built for Mr. J. W. Clayton, of Hampton- 
on-Thames, by Messrs. Lobnitz and Co., Renfrew, the 
Fire Fay measures 170 ft. by 22 ft. by 12 ft. 6 in., and is 
fitted with a set of the builders’ triple-expansion engines. 
They indicate fully 630 horse-power at 128 revolutions 
and with 150 lb. steam pressure in the boiler, which 
is double-ended and fitted with four furnaces. The 
builders guaranteed a speed of 13 knots perhour. Four 
runs were made—two down and two up—and one of them 
was equal to a speed of 14.2 knots, while the mean speed 
was equal to 14.1 knots per hour. Progressive speed trials 
showed that when the vessel was running at 13 knots per 
hour, and indicating 500 horse-power, the consumption of 
coal was only 7 cwt., while it was reduced to 5 cwt. per 
hour when the speed was 11 knots, with 320 indicated 
horse-power. The amount of coal consumed when the 
speed was 14 knots per hour, with 630 indicated horse- 
power, was 9 cwt. per hour. 





Messrs. William Denny and Brothers, Dumbarton, on 
Monday, the 5th inst., launched the Thalia, a steel screw 
steamer of about tons gross register. She has been 
built to the order of the Austro-Hungarian Lloyd’s Steam 
Navigation Company, of Trieste, and measures 315 ft. 
by 38 ft. by 27 ft., and has a double bottom constructed 
on the cellular principle for water ballast. Accomodation 
will be provided for 50 first-class and 24 second-class pas- 
sengers. 


On July 6, Mr. W..B. Thompson, Whiteinch, Glasgow, 
launched the Tavapaca, a four-masted iron sailing ship, of 
about 2550 tons gross, and a deadweight onpeeey of 4000 
tons. She has been built to the order of Messrs. A. de 
Borde and Sons, of Bordeaux, and measures 317 ft. by 
444 ft. by 26 ft. 10in. The cellular bottom is divided into 
four tanks, of a total capacity of 600 tons, any of which 
can ke filled or emptied separately. 


With the same tide Messrs. A. M‘Millan and Son, 
Dumbarton, launched a steel screw steamer (not yet 
named), a vessel of 1370 tons gross register, and measur- 
ing 242 ft. by 33 ft. by 24 ft. Sheis being supplied with a 
set of triple xpansion engines of about 1000 indicated 
horse-power by Messrs. Hutson and Corbett, Glasgow. 








On Tuesday, July 6, Messrs. William Simons and Co. 
successfully launched at Renfrew the twin-screw single 
ladder dredger Dolphin, built to the order of the Crown 
Agents for the Colonies. The Dolphin is fitted with com- 
pound surface-condensing engines and mild steel boiler of 
220 indicated horse-power. It has a single bucket ladder 
working through a well in the centre of the vessel, and 
can dredge its own flotation to 33 ft. depth of- water. It 
lifts 240 tons of free soil per hour. This dredger has been 
built under the direction of Sir John Goode and Mr. 
William Matthews, assisted by Mr. William Hingate, 
inspecting engineer, and Mr. W. R. Bain, resident engi- 
neer, Glasgow, and is the third vessel built by this firm 
for the Crown Agents, and in a few days it will proceed 
to the West Indies 








A New SpanisH Cruiser.—The launch is reported at 
Ferrol of the Isabella Secunda, a cruiser entirely built in 
Spain. The engines of the Isabella Secunda are now in 
course of construction at Seville ; they are to be delivered 











that a dividend of 3 per cent. had been paid out of the 


cal and other appliances with which she is fitted include 


by December, 1886. 
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RECORD. 
Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 

The number of views given in the ification Drawings is stated 
in each case after the price ; rae ae dlnenk the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 

aos es a tae Surana 

0, may a a ri 
"Thanewy-Lans: E.C., either personally, or } letter enclosing 
amount en addressed to H. Ruapar LAog, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
ci, ion is in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two From the date of 

ee oe t of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


4645. H. H. Leigh, London. (J. M. Mary, Paris.) An 
Improved Construction of Cutting Machine, Applic- 
able to Shearing, Cut , Chiselling, Slotting, or 
Stippling Machines. 





S 

8 Figs.) April 15, 1885.—In 
shearing machines where the two blades are pivotted on a common 
centre, it is impossible to bring the"knife to bear upon any line 
within the edges of the sheet to be operated on, without first 
making a cut from the edge of the sheet to the point desired. 
Now according to this invention, instead of centring the two shears 
at one point common to both, the lower jaw is fixed at a conve- 
nient height, and the upper jaw is fixed to a hand lever or its 
equivalent. The fulcrum of this lever lies in a crossbar carried by 
the frame of the machine, so that the upper jaw will make a 
proper descent upon the sheet to becut. (Sealed June 8, 1886). 


5316. H. Noyes, Lewisham, Kent. An Improved 
Drilling Machine. (8d. 8 Figs.) April 29, 1885.—This in- 
vention refers to the ordinary vertical drilling machines, and its 
object is to effect a —— and expeditious method of feeding, so as 
leave both hands of the operator free to attend to the work or 
actuate the drill. Thisis effected by means of a foot lever jointed 
to a rod contained in the hollow pillar of the machine, and the 
upper end of which is connected by means of a lever to the drill 
spindle. Tothis rod is welded a plate carrying the drill table and 
free to move up and down inaslotin the pillar. On be gasses 
the foot-lever, the drill spindle is lowered towards the work, whilst 
the drill table is moved up towards the spindle, so that a constant 
and immediate feed is effected. On the foot pressure being with- 
drawn, the drill and the table resume their former position. 
(Sealed June 25, 1886). 


7483. J. B. Hamond, Stockport, Cheshire. Im- 
provements in Mortising Machines. (8d. 6 Figs.) 
June 19, 1885.—This invention relates to a wood-mortising ma- 
chine in which a twist drill is ag between the mortising tools, 
and bores a hole in the wood block, while the mortising tools on 
either side receive the usual reciprocating motion from the 
double-throw crank of a shaft arranged in bearings on the top of a 
cast-iron frame. A drill spindle is mounted vertically on the 
frame and carries at its lower end a twist drill which is made to 
work between the two mortising tools, and to bore a hole in the 
wood block and clear out the rough parts left by the mortising 
tools. The drill spindle is driven by cross-belts from the crank- 
shaft. A traversing motion is given in the usual manner to the 
table on which the wood block is placed. (Sealed June 25, 1886). 


8486. A. H. Emery, Stamford, Conn., U.S.A. Im- 
provements in Threaded Bolts, Rods, and Pi 5 
and in the Treatment of the Same to Increase their 
Strength. (8d. 5 Figs.) July 14, 1885.—In threaded bolts, 
rods, or pipes as ordinarily made, the weakest parts are situated 
at the termination of the screw thread in the body of the rod, and 
at the bottom of the thread. According to this invention, the 
rods, after being threaded in the usual way, are compressed cold 
between screw-threaded dies fashioned so as to cond the metal 
at and beyond the thread, the condensation running out gradually 
until the normal density of the metal is reached in the body of the 
rod. In applying the invention to screw-threaded pipes, a taper- 
ing mandrel is forced into the end of the pipe, which is then 
treated as above. (Sealed June 25, 1886). 


8553. T. M. Hobson and E, Harrison, Darlington, 
Durham. A Revolving Cutter Holder. (67. 2 Figs.) 
July 15, 1885.—The cutter holder consists of a solid block of steel 
having dovetailed slots cut through its thickness. The steel 
cutters tapered to the same angle as the dovetails in the holder, 
are driven gently into the slots, where they are held firmly without 
screws or bolts of any kind. (Accepted April 23, 1886). 


9130. C. Davy, Sheffield. An Improved Valve 
Gear for Steam Hammers. (8d. 4 Figs.) July 29, 1885. 
—tThis invention relates to a self-acting valve gear in which motion 
is imparted to the valve through a lever from the tup or hammer- 
head, and its object is to dispense with a jointed ting-rod 





of rectangular cross-section between them. A series of pro- 
jecting punches are fixed around the periphery of the working 
faces of the rollers. A square mandrel is provided constructed 
with dies upon each of its sides for the reception of the punches 
as they pierce the blank. In operation, a cylindrical tube is slipped 
over the mandrel which is fed between the rollers which produce 
a polygonal shape of the blank in cross-section, and holes are sub- 
sequently punched through its flattened sides as the mandrel is 
advanced. (Sealed June 18, 1886), 


$283. S. E. Mower and T. Fowler, Milford, Conn., 
U.S.A. Improvements in Machines for Making 
Saws. (8d. 9 Figs.] March 9, 1886.—This invention has for 
its object to construct an apparatus by which saws are rapidly 
and economically produced from strips or bands of metal. The 
saws thus made are tempered at their teeth only, leaving the 
backs softer than the toothed edges. The strip or band of steel 
isfed in between dies having recesses corresponding to the pieces 
to be cut away. These recesses are bevelled on one side so that 
each tooth is cut and set by one operation of the cutting tool. 
The metal strip with its teeth cut and set is then fed forward 
through a jacket in which are located gas burners which raise the 
strip to a moderate heat. From the preliminary heater, the 
strip passes through a groove leaving the toothed edge alone pro- 
jecting which is acted by the flame of blow-pipes. The toothed 
edge being thus raised to a temper heat is immediately cooled on 
passing out of the groove by means of a discharge of water from a 
supply pipe under pressure. The water effects the hardening of 
the toothed edge which was acted on by the blow-pipe flame, and 
leaves the back part of the saw soft. The finished saw is then 
wound upon a reel which is rotated by a belt from a sheave on 
the main shaft of the machine. (Sealed June 25, 1886). 


PUMPS. 


6671. R. E. Dickinson, Sheffield. Apparatus for 
Exhausting, Blowing, and Pumping. (8d. 6 Figs.) 
June 2, 1885.—This invention relates to rotary machines, which 
consist of a cylinder B furnished with vanes @ and a'!, revolving 
within a casing in close proximity toa smaller cylinder D, which is 
slotted on opposite sides. Both cylinders are mounted on shafts 
provided with bearings in the sides of the casing A of the appa- 





ratus. The shafts are rotated by suitable means, and are geared 
ether by spurwheels of equal diameter, so that the recesses of 
the smaller cylinder D will always be presented to the vanes a and 
a of the cylinder B. The cylinder D revolves in air checks m, m1, 
and under all circumstances prevents direct communication 
between the inlet G and the eutlet H. Figs. 1 and 2 show different 
modifications of the same apparatus. (Sealed May 18, 1886). 


8086. H. D. Pearsall, London. Hydraulic Appa- 
ratus for Raising or Forcing Water, or Forcing or 
us' Air. [lld. 25 Figs.) July 8, 1885.—This inven- 
tion relatesto improvements in hydraulic rams, consisting chiefly 
in the employment of improved arrangements and construction of 
valves forallowing the water to flow to waste. The valve regu- 
lating the escape of the waste water is opened by motive power in- 
dependently of the action of the main hydraulic ram, whilst the 
water in the flow pipe is still in motion. By this means the violent 
shocks that ensue in the action of the ordinary class of hydraulic 
rama are avoided. (Accepted April 23, 1886). 


8340. W. W. Fyfe, London. Improv ts in 





the action of the piston T, which is continually pressed downwards 
towards its lowest position by the coiled spring V. On the sudden 
closing of the valve E by the flow of the working stream, the piston 
T is forced upwards, compressing the spring V, which returns the 
piston to its former position when the working stream has come to 
rest. When the piston T moves upwards, the chamber above it 
and the valve chamber being full of pure water, a portion of this is 
expelled the valve Y, and through the pipe P to the cistern. 
On the piston again d ding in q of the pressure of 
the spring V, the valve Y closes, and the valve X rises from its 
seat and admits pure water from the pipe Z into the chamber 
between the valves. The shock caused by the sudden arrest of the 
flow of the water is absorbed by a mass of cork contained in a 
vessel M situated directly over the valve Y, and in direct communi- 
cation with the cistern pipe P. Ihe substitution of cork for air in 
the vessel M renders a snifting valve unnecessary. This ram is 
thus not liable to become inefficient from the snifting valve be- 
coming choked, which is a common cause of failure with water rams 
of the ordinary construction. (Accepted May 28, 1886). 


4227. W.C. Warren, Cheltenham, Gloucester. Im- 
provements in the Arrangement and Construction 
of Deep Well Seema eet Lift and Force Pumps. 
(6d. 2 Figs.) March 25, 1886.—When the pump has to draw from 
considerable depths the suction pipe has placed on it at intervals 
of about 15 ft., air’chambers in which the upper length of suction 
pipe descends nearly to the bottom, whilst the lower length of 
suction pipe ascends nearly to the top within the upper length. 
(Accepted April 27, 1886). 


SMALL TOOLS. 


5913. G. H. Wells, Sheffield. An Improved Vice for 
General Purposes. (6d. 3 Figs.) May 1, 1886.—The movable 
jaw C is constructed so as to be capable of being moved along the 
top part of the slide B, and has a bearing by means of the pawl D 
engaging in the teeth A' of the slide. The front jaw F is pivotted 

















at its lower end F!, and moves within the solid sides E o! the fron 

part of the apparatus. A piece of india-rubber I, plac:d between 
the end of the slide and the front jaw F, pushes back the latter 
1500) the screw J is operated to open the vice. (Accepted June 1, 


7060. J. Lynn, Sunderland, and W. Timms, Dar- 
lington. Improved Pipe, Tube, Stud, and Iron Rod 
Wedge Grip Attachment for Ordinary Shifting or 
Fixed Screw Keys and Spanners, (8d. 4 Figs.) Juue 10, 
1885.—The improved — consists of a wedge provided on 
one side with teeth. y placing this wedge in the jaw of an 
ordinary spanner, the workman is enabled to use the latter tool as 
a pipe wrench. (Accepted April 23, 1886). 


7820. E. Cope and A. Hollings. Openshaw, Lan- 
caster. Improvements in Screw-Cutting Taps and 
Dies. (8d. 6 Figs.) June 27, 1885.—The object of these im- 
provements is to form taps and dies for cutting screw threads in 
nuts and on bolts, so that the metal shal] be removed in flakes 
rather than in strips, thus reducing the resistance against the cut- 
ting edges, and greatly increasing thedurability of the nuts and bolts 
when made of mild steel or other tenacious metal. The taps and 
dies are formed with a thread of uniform diameter and pitch at 
the top, and of uniform pitch, but of decreasing or increasing 

i ter, at the bottom. When a long tapor die is used, part of 





Pumps. (8d. 7 Figs.) July 10, 1885.—This invention relates 
to the arrangement of double-acting eps pumps with single 
barrel, in which the valves are contained in a chamber placed at 
the end of the barrel. (Accepted April 27, 1886). 


12,300. W. Brandsma, Cappelle-on-the-Yssel, Hol- 
land. Improvementsin Pumps. (6d. 3 Figs.) October 
15, 1885.—This invention relates to pumps of large size designed 
for drainage and sewage, and has for its object the construction 
of the pump valves which will work at any speed and pressure 
without hammering. The improved valves as applied to a vertical 
pump consist of large open-ended cylinders working in cylindrical 
slide boxes open above and below, and each provided with two 
rows of trapeziform openings. The valves are operated by cranks 
set at angles of 90 deg. with reference to the crank of the pump 
plunger. (Sealed June 18, 1886). 


2143. W. Anderson London. Improvements in 
Water Raising Apparatus. [8d. 7 Figs.) February 13, 
1886.—This invention relates to improvements in water rams. The 





between the lever and the valve spindle. The lever is jointed 
directly to the valve spind!e, and the point of connection is caused 
to move in astraight line by mounting the fulcrum of the lever on 
a radius link carried by the handing lever or other suitable sup- 
port. (Sealed June 29, 1886). 


16,027. F. Cooper and J. C. W. Stanley, London, 
Wheels for Grinding or Polishing. [4d.] December 30, 
1885.—Ordinary grinding wheels made of emery are of no use 
in polishing brass, as the surface‘is always more or less scratched. 
According to this invention a fine smooth polish is given to delicate 
brasswork by the use of grinding wheels madeof pyrites. Pyrites 
powder is mixed with silizate of calcium and liquid silicate of soda 
so as to form a stiff paste which is then pam er to the required 
shape and dried by exposure to the air or heat. The feldspar con- 
tained in the pyrites combines with the silicate of soda and 
calcium, and thus enables special binding material to be dispensed 
with. (Sealed June 18, 1886). 


1190. E.D. Wassell, Pittsburg, Penn., U.S.A. Rolls 
for Reducing Old Rails to Flat Bars. (6d. 6 Figs.) 
January 2@, 1886.—According to this invention, old rails are re- 
duced to flat bars of any thickness and width in two heats and 
rod a! through rolls of different sections. (Accepted May 4, 

3039. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, New York, U.S.A.) Machines for Form- 
ingand Punching Polygonal and other Tubes, [1ld. 
10 Figs.) March 3, 1886.—This invention relates chiefly to the 
forming of tubes of a cross-section suitable for use as headers for 
sectional steam boilers. The machine consists of four rollers 
journalled in a framework with their axes at right angles to each 
other, and connected together by mitre gearing for producing a 
simultaneous motion. The working faces of the rollers are 
parallel with their axes, and are so arranged as to leave a space 





arrang t shown in the illustration is for the purpose of raising 
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clean water by means of a supply of dirty water. The stream of 
impure water which works the ram passes in at A and flows out 
at the valve E. The pure water, which it ia required to raise intoa 
cistern, enters by the pipe Z and is pumped out at the opening P by 





the threads are of uniform diameter throughout in order to secure 
a finished thread. (Accepted May 7, 1886). 


7928. J. W. Midgley, Keighley, Yorks. Improve- 
ments in the Construction of Parallel Vices, (6d. 
4 Figs.) June 30, 1885.—The front jaw, or the one nearest to the 
operator, is fixed, and is provided with a long box inclosing the 
screw spindle working in a nut fixed to the movable back jaw which 
works through a slot in the screw-box, and is guided on it by 
means of side projections. (Sealed June 25, 1886). 


3392. W. L. Wise, London. (J. R. Cummings, Chicago, 
Il., U.S.A.) Apparatus for Bending the Edges of 
Metal Plates. (6d. 7 Figs.) March 10, 1886.—This invention 
relates to a tool for bending the edges of a thin sheet of metal over 
a block, and at the same time turning and clamping the edges of the 
metal into grooves formed in the block. This tool is especially 
designed for fastening an electro-shell plate upon its base. A is the 
base of the tool with an upright central post B. C is a plunger 
handle sliding over B, and containing a coiled spring. Hinged to 
the handle on opposite sides are arms dd, which carry the bending 
plates E E. The base A hasasmooth under face, and on its sides 





is provided with rounded flanges G slotted t6 receive the eon 
and clamping plates E. In applying this tool, the electrotype shel 
is placed upon a block, and the under face of base A is placed over 
the lettered part of the shell. On applying force to the plunger 
the shell is stretched tightly across the block, and at the same 
time the lower edges J of the hending plates E are forced towards 
the block, drawing the flanges of the shell tightly against the 
beads of the grooves in the block, and thus securely fastening the 
shell. The pressure upon the plunger being relieved, the spring 
automatically lifts the bending plates, the tool is moved along the 
block without lifting it off, and the operation of bending is re- 
peated. Thus, by a rapid succession of strokes upon the plunger by 
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the hand as the tool is moved along, a column of any length of 
shell is securely clamped upon its block in a few seconds, (Accepted 
May 21, 1886). 


3624. A.E. Stayner, Sheffield. Shafts of Picks and 
other Tools. [6d, 12 igs.) March 15, 1886.—This invention 
relates to the manner of forming improved sockets or heads for 
shafts of picke and other tools so as to give the greatest possible 
uniformity of strength to the head. In that class of heads in 
which the blades are secured in a slot or loop, a strip of metal is 
cut into a blank of the required shape, so that when folded, it 
forms the head or socket. The biank when folded may be secured 
in its place by rivets or by brazing. In those cases where the 
pick or tool is provided with an eye to fit the socket, a strip of 
metal having a ridge formed on one side is cut into a blank, and 
bent so that the ridge wee inside the socket. The socket has 
thus a better grip on the shaft, and is less liable to become loose. 
(Sealed June 25, 1886). 


4120. T.N, Robson, Newbottle, Durham. Improve- 
ments in the Manufacture of Pronged Shovels, com- 
monly called “Coke Gripes.” (6d. 6 Figs.) March 24, 
1886.—The back piece and the socket are formed out of one piece 
of steel without welding or rivetting, and the prongs are inserted 
into the back piece through one set of holes, and rivetted to it 
through a second set of holes, (Accepted April 27, 1886). 


DREDGING, &c, 


7214. W. FF. Batho and S. M. Cockburn, London. 
Automatic Gear for Opening and Closing cava- 
tors, Grabs, and Dredging Buckets. (8d. 4 Figs.) June 
13, 1885.--The object of this invention is to enable the operator 
working a bucket from a crane to po and close the bucket by 
simply raising and lowering the chain to which the bucket is 
suspended, Referring to Fig. 1, the bucket /, of which only one 
segment is shown, is suspended, and raised and lowered by achain 
attached to the upper end of the central rod a. When the bucket 
is lowered, and has reached the -— the continued lowering of 
the chain causes the rod a, and with it the box m, to descend 
within the guide rods b until the catches p engage in the recesses 
win the collar j, On raising the chain, it carries with it the collar 
j, and the bucket will be opened. The rods 7, projecting from the 
box m, haying struck against the crosshead ¢, the spring q is com- 





* ol 
— 


d from the recesses u a, 


teh 





pressed, and the dewe disengag , 
soon as the chain is slackened. By in tightening the chains 
the bucket is closed by the box m raising the crosshead c. The 
object of this invention is further to effect the opening of a 
bucket sujomatically, so as to discharge its contents and lower the 
opened Lacket by one continuous downward movement of the 
chain. Referring to Fig. 2, the bucket is raised until the ring 6 is 
in gear with the clips 3, and the catches 4 engage with the top of 
the frame 1. The chain is then lowered, and the rod @ and the 
pus attached move downward until the bucket is opened. 
‘urther downward motion of the chain and rod then allow the 
cam 7 to press against and release the catches 4, which then slide 
down the guides on frame 1 and release the ring 6, so that the 
descent of the open bucket can be continued. (Accepted May 18, 
1886). 


HOISTING, HAULING, &c. 


Ss. G. Bennett, Edgbaston, Warwick, Ma- 
chinery for Raising and Lowering Heavy Bodies. 
(8d. 18 Figs.) July 8, 1885,—A number of hard steel balls are 
arranged in a tube soasto form a flexible chain or rack capable of 
transmitting pressure direct from the piston of a hydraulic 
cylinder to the grooved periphery of a disc fixed on the drum shaft 
ofthe hoisting cage. The balls are sufficient in number to equal 
in length the stroke of the piston, and the disc makes one revolu- 
tion while the piston is traversing the length of the cylinder. 
(Accepted April 27, 1886). 


8094. G. Andrews, London. An Improved Balance 
for Hydraulic Lifts. (8d. 4 Figs.) July 8, 1883.—This in- 
vention has for its object to dispense with the ordinary counter- 
balance weights, chains, and top pulleys, Tae lifting cylinder com- 
municates by a pipe with the underside of the annular piston of the 
** balance cylinder,” the upper side of which may be put in com- 
mupication by means of a valve with the accumulator. The 
surplus power required to raise the lift is obtained by admitting 
water from the accumulator to the upper side of the balance 
piston. When the lift is lowered, only the small quantity of water 
contained in the annular space above the balance piston is allowed 
to run to waste. (Sealed June 25, 1886). 


$291. A. T. Walker, Leeds, Improvements in 
Hydraulic Hoists. (8d. 5 Figs.) July 8, 1885.-—When it is 
required to lower goods, the block hook must first be raised from 
the lower level to the upper. To raise the block hook, and there- 
fore the ram, as much water under pressure is required as if the 
full load were being raised. This invention has for its object 
economy in use of water by the employment of an auxiliary ram 
or hydraulic jigger to lift the main ram up to the position re- 
quired for lowering goods. The hoisting ram head is connected by 
a chain to the plunger ofa small hydraulic ram, which is worked 





by water from a lightly loaded accumulator. As the main ram rises, 
air or water from a@ reserve tank flows in by a valve into the ram 
cylinder. When the block hook has arrived at the required level, 
the goods are hooked on to it, and raised from off the floor by 
admitting a little water to the main ram from the ordinary accu- 
mulator or working main. The load is then lowered by opening a 
second valve, and the water in the main cylinder and in the small 
auxiliary cylinder is discharged into the reserve tank. (Sealed 
June 22, 1886). 


8896. J. Brown, Liverpool, and T. A. Porter, 
Bootle, Lancashire. Improvements in and Relating 
to Cranes. (8d. 1 Fig.) July 28, 1885.—The improvements 
consist in increasing the reach and height of lift of a crane by 
providing it with a supplementary jib hinged to the main jib at a 

int about a third from the top of the jib. In working, the 
ifting chain passes over the sheaves of the main jib, and is con- 
nected to the centre of the supplementary jib, which can be folded 
down when not in use, and the crane can then be used as an ordi- 
nary crane. (Accepted May 7, 1886). 


. R. A. Beaver, Liv: 1, Braking or Safe 

aratus for Hoists and other like Purposes, (8d. 
2 Figs.) August 13, 1885.—This invention has for its object a safety 
apparatus to be applied to the shaft carrying the drum or pulley 
round which the cage balar_2e rope passes, and which will regulate 
and control the speed of descent or ascent in case of an accident to 
the hoisting machinery. The pulley B carrying the balance rope A, 
is keyed to the shaft D which is supported in bearings fixed on 
brackets on walls, or on stationary beams. On the shaft D is 
keyed an ordinary ball governor O, to the sliding collar C' of which 
are pivotted the links P which are connected at their other ends 
to arms Ekeyed to a spindle F having right and left-hand screwed 
ends, and a central bearing in bracket G. The screwed ends of 
the spindle F screw into two brake blocks J and K, which are 





pivoted at their upper ends on a pin I, and fit against the interior 
cylindrical surface of an annular flange L cast on the pulley B. 
In case of fracture of the hoisting rope or its apparatus, the hoist 
will descend with rapidly increasing speed, the speed of the rope A 
and therefore of the pulley B, and of the shaft D, will also be in- 
creased, thus causing the balls of the governor C to fly out and 
draw back the sleeve C!. This in turn draws back the links P and 
arms E, thus revolving the shaft F which with its screwed ends 
forces the brake blocks J and K outwards against the annular 
flange L, thus preventing the wheel B from turning at a quicker 
speed than that allowed by the governor. When the speed de- 
creases, the governor is brought back to its normal position by 
means of aspring coiled round the shaft D. (Accepted May 25, 
1 


10,184. W. H. Gittins, Liverpool. Improvements 
in Portable Cranes for ‘Loading and Unloading 
Wagons, (8d. 2 Figs.) August §27, 1885.—This invention 
has for its object a crane that will be always ready to lift or lower, 
instead of after each lowering having to be raised again before 
lowering. The improvements consist in forming the portable 
crane with a double jib like a scale beam on the top of a column, 
and passing a chain from each end of the jib round pulleys in 
such a manner that, as the chain is paid out at one end, it is 
drawn in at the other. By turning the winch handles in either 
direetion, either end of the jib, and therefore the load attached, is 
raised or lowered as required. The jib may also be locked in place 
and then used as an ordinary jib. The upright or crane post is 
telescopic, and can be raised or lowered by means of a rack and 
pinion. (Sealed June 18, 1886). 


AIR AND GAS COMPRESSORS. 


6022. G. E. Dow, San Francisco, California, U.S.A. 
Air or Gas Compressors. (8d. 6 Figs.) May 4, 1885.— 
This invention relates to apparatus in which the air is compressed 
ir two or more stages. The improved compressor consists of com- 
pressing cylinders with their axes in the same line, and the pistons 
connected to the piston rod, so as to act simultaneously, and so 
that no stuffing-boxes are exposed to the heat arising from the 
final compression. The airentering by the pipe C passes a 
the valve L into the cylinder chamber Al, whence it is forced by 
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the movement of the large piston out of the valve M, and through 
the pipe D which communicates by a pipe not shown with the 
pipe E. Theair being in its first stage of compression, is deprived of 
its heat by being caused to pass through cooling tubes H andG, into 
the cylinder chamber A, whence it passes out by the valve T in the 
smaller piston into the cylinder chamber A2. The air here under- 
goes its final compression and flows out by the valve U into the 
delivery pipe I. Both the cylinders and the cooling tubes H and 
G, are cooled by water circulation in the space inclosed by the 
jackets of the cylinders. (Sealed May 7, 1886. 


TREATMENT OF SEWAGE. 


8141. S. H. Johnson and C. C. Hutchinson, Strat- 
ford, Essex, Improvements in Forcing Fluids and 
Semi-Fluids by Means of Com Air. (8d. 3 


Figs.) July 4, 1885.—In the case of corrosive liquids and semi- 
liquids containing a large proportion of fibrous and other obstruc 





tive matters, it has been found impracticable to employ pumps for 
forcing them under pressure. In such cases it is common to dis- 
pense entirely with pumping, and to use compressed air for the 
— According to this invention, the compressed air is not 

lown away to waste after each operation, but the same volume is 
used over and over again without being allowed to expand, thus 
avoiding the waste of energy expended in compressing the air. 
The improved apparatus as applied to the forcing of sewage 
sludge in order to supply filter presses, consists of three recep- 
tacles of equal size, provided with the ry pipe 
tions and cocks, and each having at top and bottom a ball valve 
of metal covered with vulcanised india-rubber, light enough to 
float on the contents of the vessel, so as to automatically close the 
connection when the vessel is quite empty or quite full. At the 
beginning of the operation, receptacle No. 1 is filled with water, 
receptacle No, 2 is filled with compressed air, and receptacle No. 3 
full of sewage. The water is then pumped out of receptacle No. 1 
into receptacle No, 2, displacing the compressed air, which flows 
into receptacle No. 8, and forces the sewage out through the 
bottom valve into a main leading to the filter presses, where it is 
further treated and compressed into cakes. At this stage of the 
operation receptacle No. 8 is full of p d air, receptacl 
No. 2 is full of water, and receptacle No. 1 is empty and has a par- 
tial vacuum, so that it is easily filled with sewage by gravitation 
or otherwise. The water is now pumped from receptacle No, 2 
into No. 3, driving out the compressed air into receptacle No. 1, 
whence the sludge is forced into the main leading to the filter 
presses. Thus each receptacle is in turn filled and emptied of air, 
sewage, and water. This cycle of operations may be repeated in- 
definitely with the same volume of compressed air with only a 
slight loss through leakage. (Accepted April 30, 1886). 


MISCELLANEOUS. 


2130. A. E. Butler and H. M. Butler, Leeds. Im- 
provements in Apparatus for Levelling Shafting. 
(6d. 2 Figs.) February 18, 1886.—The object of this invention is 
to ome e apparatus for levelling shafting without removing 
pulleys or wheels. Two “straight-edge suspenders,” each con- 
sisting of a rod having a projection at each end, are suspended so 
that the projections at one end of each rest on the shaft. <A 
straight-edge is then placed on the bottom projections which lie 
clear of pulleys. By the use of a spirit level on this straight-edge, 
the relative position of two bearings can be ascertained, (Sealed 
May 21, 1886). 

71705. F.G. Riley, London. Win and Preparing 
Wire, [6d. 6 Figs.) June 25, 1885.—This invention relates to 
an improved method of winding wire on to a reel or shape, so as to 
form a coil which can be readily removed and placed on suitable 
receptacles from which it is to be used. The wire is wound on a 
reel with flanged sides, which is made in halves, so as to open 
between the flanges. Around the circumference are a number of 
radiating slots extending through the flanges and below the sur- 
face on which the wire isto be wound. When a sufficient quantity 
of wire has been wound, pieces of string or wire are introduced 
through the slots and secured tightly round the coil. The reel 
may then be opened, and the coil removed which preserves its 
form and regularity. When the binding string is cut, the wire can 
be unwound readily and regularly. (Sealed June 25, 1886). : 


8961. G. R. Cookeand S. R. Millen, London. Im- 
rovements in Machinery for the Manufacture of 
ire Rope. (8d. 8 Figs.) July 24, 1885.—This invention has 
for its object the manufacture of wire rope in which the wires 
composing each strand are made to lie parallel with the axis of 
the strand. Each wire is wound upon a separate bobbin, and the 
bobbins are collected into as many groups as there are strands in 
the rope. All the bobbins offone group are mounted in a carriage. 
The carriages are mounted in a circle on one disc and revolve 
in circles round the main shaft. A group of wires forming one 
strand is collected at the nose of each carriage, and passed through 
a guide plate to the nose of the main shaft, where the relative 
positions of the wires are finally fixed. The parallel strands are 
then gradually compressed into their final size and shape by pass- 
ing through nipples fixed immediately in front of the closing dies. 
The closing dies are fixed, and the r inder of the hine re- 
volves, the rope consequently receives its twist in the short space 
between the nipples and the closing dies. (Accepted May 14, 1886). 


1571. G. H. Wells, Sheffield. Improvements in 
Bolts and Nuts Used for Railwa: or other- 

» (8d. 2 Figs.) February 3, 1886.—The improvements 
relate to a method of keeping bolts and nuts tight in their places, 
and to enable the parts to be separated without injury when re- 
quired for further use. The hole in the nut is drilled slightly 
taper towards the outer part, and the threads of the nut are cut 
of equal length throughout, so as to create more pressure at the 
br oa part when the nut is screwed on. (Accepted April 20, 
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UNITED STATES PATENTS AND PATENT PRAOTIOCE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
—se —. at the offices of ENGINEERING, 35 and 36, Bedford- 
reet, Strand, 





A Gravine Dock ror HarwicH.—The Great Eastern 
Railway Company has decided to construct a graving dock 
upon land reclaimed from the sea, adjoining the Bathside, 

arwich. It is proposed that the dock shall be 500 ft. 
long, 60 ft. broad, and 22 ft. 6 in. deep over the sill. 





Traian BripeE Contracts. —The Savigliano Company 
and the Braine-le-Comte Construction Company are now 
we a bridge across the Po at Cavallermaggiore. 
The length of this bridge is 3360 ft. The same companies 
have obtained a contract for another bridge across the Po 
at Cremona. The quantity of iron used in the construc- 
tion of this second bridge will be 10,000 tons, and the 
structure will altogether involve an outlay of 200,000/. 





‘Inpustrigs.”—This is the name selected for a new 
provincial journalistic speculation, which, judging from its 
prospectus, aims at covering the whole field of engineering 
enterprise, scientific research, and industrial progress. 
The scheme, however, appears to be intended to interest 
inventors chiefly, aa the leading feature of the journal is 
its patent agency, which, besides transacting the local 
business that the newspaper will doubtless bring to it, is 
to be used for obtaining patents gratuitously for those of 
its supporters who may submit inventions of merit suffi- 
cient, in the opinion of the directing staff, to justify such 
a distinction. The first number of ‘‘ Industries” is quite a 
creditable one, both as regards the variety of its contents 
and its general appearance. 
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THE NORWICH SHOW. 

Arter an interval of thirty-seven years the 
Royal Agricultural Society of England again holds 
its annual Show at Norwich. The city is in the 
centre of a great agricultural district, and is the 
local capital of the eastern counties, so that a large 
concourse of spectators should reward the enter- 
prise of the exhibitors. The annexed Table shows 
the number of stands and exhibits of implements in 
this and several former Shows. 








' Number of | Number of 





Year. | Place of Meeting. |” Stands. Exhibits. 
1869 | Manchester 395 7,724 
1870 Oxford aie ais 406 7,851 
1871 | Wolverhampton ...| 363 7,650 
1872 | Cardiff ais ual 308 5,843 
1873 | Hull... oe at 329 5,634 
1874 Bedford 361 5,931 
1875 | Taunton 284 | 4,214 
1876 | Birmingham 420 | 6,414 
1877 | Liverpool 428 6,930 
1878 Bristol 435 | 6,837 
1879 | London 704 | 11,878 
1880 | Carlisle 288 4,196 
1881 | Derby 293 5960 
1882 | Reading 391 6,102 
1883 | York... sa 401 6,058 
1884 | Shrewsbury 367 5,241 
1885 Preston 360 5,313 
1886 | Norwich 322 4,656 





On this occasion the total falls below that of many 
previous years, and not only do the numbers 
evidence a want of enterprise on the part of manu- 
facturers, but a careful examination of the stands 
fully corroborates the impression. Money is scarce 
with the farming population, and the state of the 
times does not encourage makers to launch into 
speculative expenditure. Buyers are proceeding 
on the hand-to-mouth principle, and purchase 
nothing but what is absolutely essential, preferring 
to keep within the beaten path rather than risk 
their cash on undeveloped machines. Consequently 
there is little in the Show to reward the seeker for 
novelties. He finds plenty of good work and of 
designs which have stood the test of time so well 
that it is difficult to find a fault with them, but 
when he inquires for the fruit of the preceding year 
he either meets with a negative or is shown some 
trifling modification of detail, which at busier times 
would pass unnoticed. As it is not our custom to 
repeat the descriptions of former years, it follows 
that our account will be contained within very 
moderate limits, the novelties to be dealt with 
being exceedingly few. 


Sream ENGINEs. 


Following our usual plan, we will commence with 
the steam engines. The first set of exhibits in the 
catalogue, and the one first seen by the visitor after 
he passes the turnstile, is that of Messrs. Aveling and 
Porter, of Rochester. One of the traction engines 
shown at this stand is fitted with the firm’s well- 
known spring wheels, which have been slightly 
modified in detail since we last noticed them. In 
the engine just mentioned the wheels are made as 
shown by our engravings on page 51. From the 
views there given it will be seen that while the 
general construction of the wheel remains the same 
as when we last illustrated it (vide ENGINEERING, 
vol. xl., page 79) the brackets which connect the 
ends of the helical springs with the outer tyre, 
have been modified so as to enable the springs to 
be more readily coupled up or removed. We may 
add that engines fitted with Messrs. Aveling and 
Porter’s spring wheels are also exhibited by Messrs. 
Fowler and Messrs. Burrell. 

An altered form of steering gear, which we illus- 
trate on page 51, is also shown by the same firm. 
In place of the usual pair of chains, each fixed at 
one end to the front axle, and at the other to a 
drum or winding shaft, two rods are employed. 
These, like the chains, are pivotted at the fore 
end to the axle, but at the rear end they are con- 
nected to the opposite extremities of a horizontal 
worm quadrant. This quadrant gears with a worm 
on a shaft which runs across the front of the 
firebox, and is driven by bevel wheels from an 
inclined shaft carrying a handwheel on the foot-plate 
in the usual way. 

Messrs. Marshall, Sons, and Co., of Gainsborough, 
also show an 8 horse-power traction engine fitted 
with spring wheels, designed by Mr. J. H. Manns, 
and illustrated by us on page 59. This is the first 
time this firm has exhibited an engine with spring 
wheels. The springs—as shown by our engraving— 








form thespokes of the wheel, but they do not transmit 


any torsional effort. The rotation of the wheel is 
effected by a rigid arm projecting from the boss, and 
connected at its end to a pin in the rim by a short 
link. There are thirty-two springs, arranged in eight 
groups of four each, as shown on page 59. Each 
spring is formed of a bar of rectangular section with 
an eye forged at each end, and is grasa At the 
inner end four springs, forming a group and alter- 
nately facing each way, are threaded on a pin pass- 
ing through flanges in the boss, and at the outer 
end they are connected by pins to plates rivetted to 
the T irons of the rim. The breadth of each spring 
is, therefore, one-fourth of the available -width on 
the boss. The arrangement appears to be very 
elastic, and Messrs. Marshall state that they have 
submitted it to constant trial for some months with 
good results. 

Messrs. J. and H. McLaren, of Leeds, have made 
some small modifications in their spring wheels 
since we last noticed them, these alterations sim- 
plifying the connection between the spring spokes 
and the boss. There are two bars in the width of 
each spring spoke, and at the ends they are secured 
by clips, and not by eyes and pins. At the inner 
end the metal of each bar is bent up into a sharp 
hook. The hooks of two adjacent spokes are set 
to face each other, and a () shaped clip is placed 
over them and secured by a screw passing into the 
boss. The rigid radial or driving arm, which for- 
merly had a slotted end taking on to a pin on the 
inside of the rim, is now connected to the latter by 
a link, so as to permit of more easy play of the 
springs. 

A traction engine with a new feed-water heater 
is shown by Messrs. Charles Burrell and Sons, of 
Thetford. This apparatus, which we illustrate on 
page 62, has been brought out jointly by the firm 
and by Mr. J. Kirkaldy, and is an application of the 
coils used by the latter in his condensers, to the base 
of the chimneys of portable and traction engines. 
In this position heat is not only gained from the ex- 
haust steam but also from the smokebox. The cold 
water from the pump passes through the coils, 
entering at the top on both sides and passing down 
to the bottom. The exhaust steam enters the box 
at the bottom as shown by our engraving, and 
passes round the coils to emerge into the funnel 
at the front. A small pipe leading from the box 
drains all the condensed water back into the tank 
under the foot-plate. The coils are of the corru- 
gated type used by Mr. Kirkaldy in all his ‘‘ com- 
pactum ” heaters and condensers. 

Messrs. Edwin Foden and Sons, of Sandbach, 
Cheshire, this year show a compound traction 
engine, and in order to render this engine easy to 
handle at starting it is fitted with a valve which 
enables it to be worked under three different 
conditions. These are: first, the engine working 
compound ; second, live steam can be admitted 
to the steam chest of the large cylinder up to 
the limit allowed by a relief valve; and, third, 
the exhaust from the high-pressure cylinder can 
be turned direct inté\the chimney. Under this 
last condition each cylinder works as a simple 
engine, and the pressure on the large one is re- 
duced to that point at which both pistons exercise 
an equal effort, while the high-pressure piston 
being free from back pressure, can develop con- 
siderably more power than when working com- 
pound. For steep hills and soft spots this arrange- 
ment greatly increases the capacity of the engine. 
It has always been customary to make provision for 
the admission of live steam to the large cylinder of 
a compound traction engine, but so far as we are 
aware it is new to provide for turning the high- 
pressure exhaust of such engines directly into the 
chimney, although this has been done on compound 
locomotives. ‘This change, small as it is, will add 
greatly to the handiness of the compound engine. 
Messrs. Foden’s engine is mounted on springs in 
the same manner as their non-compound engine 
which we have already illustrated and described. 

It will be remembered by many of our readers 
that at the Preston Show last year, Messrs. Fowler 
and Co., of Leeds, exhibited a compound traction 
engine having all four wheels driven, the motion 
being transmitted to the leading wheels through 
pitch chains as described by us at the time (vide 
vol. xl., page 51). Messrs. Fowler have now en- 
tirely remodelled this arrangement, dispensing 
with pitch chains, placing the cylinders under the 
smokebox, and providing the engine with plate- 
frames carrying all bearings for shafts, gearing, 
&e., and the engine on this system, which they 


exhibit at Norwich, and which we illustrate on 
page 54, is certainly one of the chief novelties of 
the Show. The engine is not, we believe, put 
forward as a complete or finished design, but is 
exhibited as a further step towards the utilisation of 
the whole weight of a traction engine for adhesion. 
The engine and the whole of the gear are, as we 
have stated, below the barrel of the boiler, which 
is mounted very high upon longitudinal frames 
to give room for the machinery below it. The 
cylinders are at the smokebox end, while the 
crankshaft is at the firebox end of the frames. 
Upon this shaft there are a pair of pinions which 
gear, one at a time, according as the fast or slow 
speed is required, with pinions on a second motion 
shaft below the crankshaft. These pinions can be 
slid endwise to put one or other into gear, by a 
lever which is worked from the foot-plate. On this 
second motion shaft there are two other pinions, 
one gearing into a wheel on a countershaft which 
drives the compensating motion for the rear wheels, 
and the other with a third motion shaft from 
which the power is transmitted to the leading 
wheels by Whittingham’s gear. It is in this 
latter part of the arrangement that the interest 
centres. Concentric with the front axle, and 
in the centre of its length, is a short cylinder 
or tubular shaft, carried in suitable bearings. 
Upon the outer side of this cylinder there is 
a circle of teeth by which it is driven from 
the third motion shaft mentioned above. The 
steering axle passes through the centre of this 
cylinder, and it can swivel within it, while it is 
at the same time driven by it. To render this 
possible the axle is carried in an arrangement which 
may be compared to gimbals. Projecting from the 
inside of the cylinder are two studs diametrically 
opposite, and these enter, at the ends, into a smaller 
ring, and as this is of considerably less diameter 
than the cylinder, it can rock through a wide 
angle with relation to it. When the engine is 
running on a straight road the cylinder and the 
ring are concentric. Across the ring there lies 
a stud lying in a plane at right angles to the 
above-mentioned studs. On this are mounted the 
two bevel pinions of the compensating gear, and 
between them the stud passes through an eye on the 
axle. The bevel pinions gear with two bevel 
wheels fixed on tubular shafts which practically 
form extensions of the bosses of the front wheels, 
the latter being free to turn on their axle. If 
we have made this complicated arrangement in- 
telligible, it will be understood, (1) that the front 
travelling wheels can run at different speeds in 
passing a curve owing to the compensating gear ; 
(2) that the axle can set itself, under the action of 
the steering chains, at an angle to the encircling ring, 
the stud forming its centre of motion ; (3) that the 
cylinder can set its axis at an angle to the axis of 
the encircling cylinder, the studs being the centre 
of motion. Now as the studs between the ring and 
the cylinder, and the stud on which the axle swivels, 
are in planes at right angles to each other, it follows 
that the front axle is driven from the ring through 
a kind of universal joint, and can be swivelled as 
desired. 

Messrs. J. Fowler and Co. also include amongst 
their numerous exhibits the semi-fixed compound 
engine of which we give engravings on page 55, 
these engravings clearly showing its general design. 
The engine is fitted with automatic expansion gear 
designed by Mr. Hartnell, the high-speed governor 
acting on an expansion valve of the Bodmer’s or 
Rider type, by partially rotating the valve spindle. 
The engine is of a good substantial type. 

Messrs. Brown and May, of Devizes, show a 
10 in. centrifugal pump mounted on an extension of 
the ashpit of a 10 horse-power portable engine, and 
in front of the firedoor. The pump is driven by a 
belt from the flywheel, and in order that it may be 
readily set to work after the connections have been 
made to the river or other source from which it is 
to pump, it is fitted with a simple delivery valve and 
an ejector. The valve is arranged to close auto- 
matically when the ejector is applied to form the 
vacuum and charge the pump, and it of course 
opens when the pump is set to work. 

A turbine drainage pump, designed to deliver 
6000 gallons a minute with a lift of 9 ft., is shown 
by Messrs. Holmes and Son, of Norwich. It is 
driven from the crankshaft of a portable engine 
through a shaft with two universal joints and a pair 
of bevel wheels. The turbine disc stands horizon- 


tally in the water at the bottom of a large vertical 





It has a lower set 


pipe, and has blades 9 in. apart. 
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THRASHING 





MACHINE 


BY MESSRS, MARSHALL, SONS, AND CO., GAINSBOROUGH. 


(See page 52.) 





COMPOUND SEMI-PORTABLE ENGINE BY MESSRS, R. GARRETT AND SONS, LEISTON. (See below.) 


of guide blades, but no upper guides. It is conse- 
quently able to allow the passage of large objects, 
but there is a good deal of lost motion in the 
effluent water. 

A tandem compound portable engine is shown for 
the first time by Messrs. Riches and Watts, of 
Norwich. This is practically a horizontal stationary 
engine with a saddle formed at one end to adapt 
it for erection on the top of a boiler. It is fitted 


with a Turner-Hartnell governor, and does not call 
for any detailed description. 

Messrs. Ransomes, Sims, and Jefferies, of Ips- 
wich, show for the first time a compound portable 
engine, which calls for no special notice further than 
it appears to be of first-class design and workman- 
ship. 

We illustrate above a compound semi-portable 
engine which is exhibited by Messrs. Richard 








Garrett and Sons, of Leisten, Suffolk, and is de- 
signed to indicate 50 horse-power. It has a fire- 
box with two deep corrugations in the crown 
(a form which we have illustrated in connection 
with previous shows, and which the makers have 
long employed), and a machine-flanged boiler. The 
brackets for the travelling wheels are rivetted toa 
wrought - iron ashpan, which normally forms the 
base, and the smokebox is carried on a tank which 
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MESSRS. AVELING AND PORTER'S STEERING GEAR FOR TRACTION 


ENGINES, 


contains the feed water. A balcony is erected at 
the side of the engine to give easy access to the 
working parts, and thus to render it as convenient 
as the underneath type of engine. The governor 
is of the Pickering type, and the starting handle 
has two positions, in one of which steam is admitted 
direct to the steam chests of both cylinders, and 


(See page 49.) 


| ground, one other—which we illustrate in perspec- 
tive on page 62—being set to work at a slight pres- | 


sure to provide steam for cooking food for cattle, | ¢. sseneacan dieakaenaieeal aaedanenls 


pigs, &e. 
Gas ENGINES. 
The Otto, the Stockport, and Bisschop gas engines 
are on the ground. One of the former is exhibited 


in the second of which it is admitted only to the | fitted with a new regulating appliance in place of the 


high-pressure steam chest. 


| ordinary gas bag toadjust the supplyand toguarantee | 


Among the many fixed engines to be found on | against the escape of gas if the engine should stop 


the ground we search in vain for novelties, except | with the gas port open. The gas main opens into a | 
' short cylinder closed entirely at one end, and covered 
| at the other witha leather diaphragm. 
of this diaphragm is connected to a spindle which | 
| lies in the axis of the cylinder and runs in a guide. 
Upon the spindle there is cut an incline on which | 


in the atmospheric motors of Mr. Henry Davey, of 
the firm of Hathorn, Davey, and Co., of Leeds. 


One of these was originally intended to drive | 


the machinery in the working dairy, and ex- 
hibits several modifications upon the previous de- 
signs. It is illustrated by us on page 62. The 
engine is made single-acting so as to run at 
a moderately high speed—200 revolutions per 
minute—without knock on slack bearings. The 
crankshaft runs in stuffing-boxes, the space under 
the piston being connected with the condenser. 
The bottom of the crank space holds water to a cer- 
tain height, on the top of which oil floats for the 
automatic lubrication of the bearings. The water 
which accumulates in the crank space flows off into 
the condenser without taking the oil with it. The 
connecting-rod is a wrought-iron tube. The bottom 
brass of the connecting-rod is made with a scoop to 
take in the oil, which passes up through the con- 
necting-rod to lubricate the top pin. A small ball 
valve in the connecting-rod prevents the return of 
the oil. In this way the whole of the bearings are 
automatically lubricated. The valve is an ordi- 
nary slide valve on a circular face. The cylinder 
is steam jacketted and clothed with silicate cotton. 
The boiler also possesses novel features. It is of 
the hopper type and is made to work under a posi- 
tive pressure of 1} 1b. to the square inch. That 
is effected without interfering in any way with the 
feed arrangements by loading the safety valve with 





The centre 


there rests a rod coupled to a valve which com- 
mands the influx of gas from the main to the 
cylinder. 


allowed to drop the flow is arrested. The engine 
draws out of the cylinder, and hence if the demand be 
greater than the supply, the atmospheric pressure 
forces the diaphragm inwards and raises the valve 
to increase the rate of influx. On the contrary, if 
the work should be reduced and less gas be needed, 


part of the incline. The slope is not regular from 
the top to the bottom ; as it nears the lower end it 
suddenly increases, and hence if the engine stops and 
no gas be used, the rod comes on to the steep part 
of the incline, and the valve is suddenly closed, pre- 
venting further escape of gas. This apparatus 
replaces the well-known flexible bag used on gas 


engines, and reduces the fluid to atmospheric pres- | 


sure, so that the engine always receives it under the 
same conditions, whether it be running in the day- 
time or in the evening. 

The Stockport gas engine of Messrs. J. E. H. 
Andrew and Co. has received several modifications 


a column of water forming the discharge from the | since we last noticed it.* The slide, which distri- 


condenser. This arrangement is clearly shown in 
our illustrations. 
There are several other Davey motors on the 


butes the gas to the pump, is no longer worked from 


an extension of the rod of the admission valve, but | 





~* See vol. xxxviii., page 281, 





MESSRS. AVELING AND PORTER’S SPRING WHEEL FOR TRACTION 


| centre. 





AT THE NORWICH SHOW. 





























ENGINES. (See page 49.) 
from a subsidiary rod pivotted to the former and at 
right angles to it. The proportions of the pump 
have been so altered that there is only a very 
moderate compression of the explosive mixture 
within it. Its office is to draw in the gas and air 
and drive them into the working cylinder as soon 
as the pressure in the latter has fallen below a few 
pounds on the square inch. The incoming charge 
sweeps out the products of combustion, and on the 


| back stroke is compressed to the required point, 


ready for ignition as soon as the crank turns the 
There is thus an explosion every revolu- 
tion when the engine is working at full power. 
The previous method of graduating the strength of 
the mixture to the power required of the engine, 
just as the pressure of steam 1s varied by a throttle 


| valve, has been abandoned, and now the inlet of 


gas is entirely cut off when the rate of revolution 
This is done by a 
hit-and-miss arrangement controlled by thegovernor. 
We are informed that these alterations have effected 
a notable economy in the working of this engine, 
and have increased the certainty of its action. 

The Otto engines are driven by gas manufactured 
by a plant situated in front of them, and although 
this does not come within the section of motors, it 
will be more convenient to speak of it here. The 
gas is produced in a ‘‘ Watford” generator, the in- 
vention of Mr. Henry J. Rodgers, of that town. 
The material is petroleum, either the crude oil, or 
the refined product known as paraftin or kerosine, 
and sometimes called ‘‘ safe” oil, in contradistinction 


| to benzine and naphtha, which gives off an explosive 


When the valve is pushed up by ‘the | vapour at low temperatures. The apparatus consists 


incline the flow of gas is permitted, and when it is | 


of a boiler, a cast-iron retort, a purifier, and a gas- 
holder. Steam is produced in the boiler, and after 


| being superheated is employed to inject the oil in a 


very fine spray into the interior of the retort, which 
is kept at alow red heat. Then both the steam and 


| the oil are decomposed into gas which, after being 
| passed through water in the purifier, has the follow- 


the diaphragm will be more distended and the Ing nomatetaNe 5 


spindle withdrawn, so that the rod rests at a lower | 


Oxygen a s <a oe a 0.73 
Nitrogen... aa ae ma va 5.06 
Luminiferous hydro-carbons _... a 16.29 
Marsh gas ... aca em! af 2: 46.17 
Hydrogen .. sid ie 2d Bs 31.61 
Carbonic oxide er aa ” ” 0.14 

100.00 


The lighting power of this gas, according to the 
ordinary standard, is fifty-six candles, and its cost, 
when reduced to the sixteen candle-power limit, is 
said to be 1s. 9d. per thousand cubic feet. There 
is claimed for it the great merit of permanency. It 
may be stored in a holder and transmitted through 
mains without change of constitution or the de- 
position of any of its elements, while the retorts 
show no accumulation of carbon. When the gas is 
intended for the production of power only the 
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luminous quality is sacrificed to obtain an increase 
of the calorific value. 


IMPLEMENTS. 


_  Meagre as is the show of novelties in engines, it 

is certainly greater than can be found in the imple- 
ments. When it is remembered what a great 
diversity of purposes these latter serve, and how 
wide a field they offer for the exercise of ingenuity, 
one would imagine that every year would see some 
new apparatus, and would find at least one process, 
hitherto conducted by hand, performed by automatic 
means. But ingenuity is at present at a discount ; 
a few years ago it was greatly to the front, and 
very often ran ahead of sound mechanical know- 
ledge, with the result that fantastic designs 
appeared, and for a brief period lived a galvanised 
life, the objects of wonder to all true inechanics. 
Most of their authors found themselves the poorer 
in pocket for their enterprise, and have laid the 
lesson so carefully to heart that now they seem to 
have ceased to strive after improvement, except on 
the smallest scale. Of course there are a few ex- 
ceptions, but they are very few. Messrs. Marshall 
and Co. show an improved thrashing machine, 
which appears for the first time at a Royal Show, 
but was exhibited at Islington last December. 
Messrs. Ransomes and Sims have a new feed motion 
for a thrashing machine ; Messrs. Burlingham, 
Innes, and Paternoster have an iron framed chaff- 
cutter ; Messrs. Howard a new binding and knotting 
arrangement ; the Chadborn and Coldwell Manu- 
facturing Company a new drill (see page 58); and 
Messrs. Clayton and Shuttleworth show a maize 
sheller, and so on. The list, if we exhausted the 
catalogue to complete it, would not be long, and at 
each successive addition would grow less and less 
interesting. It would be too wearisome to our 
readers to go completely through the series, and 
we shall therefore confine our notice within very 
straitened limits. 

We illustrate the new thrashing machine of 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
on page 50. The novelty lies in the shakers and 
in the mode of driving them. Instead of being four 
in number, as heretofore, and being driven by an 
independent crankshaft, they are now increased to 
seven. These seven are arranged in two groups, 
four in one, and three in the other. They are sus- 
= on vibratory springs, and are actuated 

y rods from the crankshaft which operates the 
dressing shoes. In the engraving the rod which 
drives one set of shakers can be seen, the rod for 
the other set being at the opposite side of the im- 
olement. The improvement in thrashing machines 
introduced by Messrs. Ransome, Sims, and Jefferies, 
of Ipswich, consists in modifications of the feeding 
drum and appliances. These are inclosed in a 
wooden hood, and driven at a high velocity. 
Over the drum are two sets of arms which reach 
down to within a few inches of the cylinder. 
One set of these arms are stationary, while the 
other set vibrate close to them, and can be ad- 
justed to a longer or shorter throw, and nearer to 
and further from the drum. It is claimed for the 
arrangement that it facilitates feeding the machine, 
and reduces the amount of labour required. 

Two self-cleansing corn screens, both applicable 
to thrashing machines, are shown. The first is by 
Messrs. Rainforth and Sons, of Lincoln. In this the 
screening cylinder is made of wires placed about 
double the ordinary distance apart. If this were 
all, the grains would, of course, all drop through, 
and to prevent this there is combined with the 
rotating cylinder, a stationary one with the wires 
at the same pitch, the fixed and moving wires 
occurring alternately all the length of the screening 
surface. The stationary cylinder is cut away for 
about one-fourth of its circumference at the top, 
and consequently at that part only the moving cy- 
linder appears. Now if a sma‘l grain of wheat gets 
between the wires of the screen it will probably 
be immediately displaced from the fact that it is 
caught between a fixed and a moving wire. But 
if it should not, and should be carried round, 
when it attains the top of the circle it is certain to 
fall back into the screen, as at this point one of the 
wires against which it was caught suddenly ends, 
and there is nothing more to hold it. Messrs. 
Richard Hornsby and Sons attain the same object 
in a different way. The screen is a rotating cylinder 
with the wires running round it circumferentially. 
At each end it is provided with a cast-iron ring con- 
nected to the central shaft, but not directly. Be- 
tween the two there is inserted an arrangement 





resembling gimbals, so that the collar can be made 
to run in a plane which is not at right angles to the 
axis of the shaft. This result is attained by two 
pairs of rollers, so arranged that they press the 
upper portions of the collars away from each 
other, the lower portion towards each other. The 
effect is easy to see. The elastic cylinder is 
lengthened at one side and shortened at the other, 
by pressing the wires nearer together or farther 
apart. The grains of corn which become caught 
at the bottom in the narrow spaces, fall out at the 
top when the spaces increase, and thus the screen is 
kept clear without the use of the rotating brush, 
which is a very unsatisfactory appliance. 

There are several important improvements in 
Messrs. J. and F, Howards’ reaping and binding 
machines since last year, and the result of the com- 
parative trials of these machines, with various sized 
main driving wheels, has apparently demonstrated 
the advantages of the large wheel. The knotting 
mechanism has also been altered, as illustrated on 
page 59, and now has the gripper or string hold- 
ing parts in a stirrup, held outwards by a spring, 
so that when the sheaf is encircled by the string 
band, and the knot is being tied, this stirrup spring 
allows the stirrup to approach the knotting hook 
and thus gives the short length of slack string re- 
quired to form the knot. An important result 
from this simple device is that the string being 
relieved from strain during the tying of the knot, 
the liability to loose sheaves from the breakage of 
the string or the pulling of the end out of the 
gripper is avoided, and consequently less trouble 
will result from the occasional use of common 
string. Other improvements have secured an 
important reduction in the "working draught, 
which is now considerably less than was considered 
fair for a common reaping machine prior to the 
introduction of sheaf binders. For long-strawed 
crops, such as are grown in the fens and elsewhere, 
Messrs. Howards’ special machine, with greater 
platform and table capacity for receiving the longest 
crops without doubling up the straw, also shows 
that they are doing what is necessary to meet the 
varied requirements of the English and colonial 
farmers. A specimen of Messrs. Howards’ portable 
railway is illustrated on page 59. It has steel 
rails and steel sleepers and wagons suitable for 
estate and plantation work, and will doubtless 
attract a large share of attention, especially from 
Indian and colonial visitors. This portable railway 
has been awarded the first prize silver medal at the 
recent Argentine Exhibition in competition with 
German and Belgian manufacturers. 

A chaff-cutter for use in hot climates is made by 
Messrs. Burlingham, Innes, and Paternoster, of 
Hitchin, with an iron frame, in order that it may 
not warp. In this implement the swivelling axle 
is moved to the opposite end to that which it 
ordinarily occupies, and is prevented from coming 
in contact with the shoe by a safety arrangement 
consisting of a pin which engages with a slot 
in the locking plate and also supports the shoe. 
When this pin is lowered by a lever to put the shoe 
into working position, it, at the same time, 
catches the locking plate, and holds it until 
the shoe is again raised out of harm’s way. The 
straw is not fed directly into the rolls, but be- 
tween a pair of webs which take it from the man’s 
hand and carry it forward. By this arrangement 
all danger of accident to the man’s hand is avoided. 
Both feed rollers are driven, and as the upper one 
has a very considerable lift, a special form of gear- 
ing is employed to permit of its rising without 
coming out of gear. The roller spindle lies in an 
open-topped bearing, and beyond this it has an arm 
keyed on to it. In close proximity with this arm 
there runs a ring carrying a projecting stud which 
stands against the arm and drives it before it. 
Should the roller rise, the arm and the stud still 
remain in contact, and the former is driven con- 
tinuously. Of course the angular velocity is not 
uniform all round the circle, but this is of no import- 
ance in feeding such a material as straw. The chaff is 
delivered into bags by an elevator which can be folded 
close to the machine when it is to be transported. 

This brief account practically exhausts the novelties 
among the implements, except in matters of detail 
which do not call for special notice. We may, there- 
fore, dismiss the subject and turn to the question of 
ensilage, which promises to be of high importance 
in the near future. 

ENSILAGE. 

The most noticeable feature regarding ensilage in 

connection with the Show at Norwich is the total 


absence of silos, or of recent designs for them. 


There are a number of models of these apparatus, 
but they all represent constructions some two or 
three years old, at least. The idea gathered on the 
Show ground is that silos are an unnecessary ex- 
pense, and that all their advantages can be obtained 
by subjecting the damp crops to sufficient pressure 
to prevent access of air, and thus tokeepthe fermenta- 
tion within safelimits. The theory that ensilage can be 
produced by preventing the access of air to green cut 
crops was, we believe, first propounded and demon- 
strated by Mr. Howard. He, it will be remembered, 
built a brick silo, and placed over it a galvanised 
iron cover, which was made air-tight at its edges by 
dipping into a water seal. In this very good results 
were attained without pressure. The efforts of in- 
ventors now appear to be directed to dispensing 
entirely with the building, and substituting for it a 
pressure which shall hold the mass so firmly to- 
gether that it shall be practically air-tight. 

Probably the best arrangement for effecting this 
end is that invented by Mr. G. G. Johnson, ard 
shown by the Aylesbury Dairy Company, of Lon- 
don. In this a wire rope is carried backwards and 
forwards across the top of the stack, and every 
bight is provided with apparatus by which it can be 
separately tightened. This rope may be applied and 
temporarily stretched every evening after the day’s 
cutting has been put on the stack, and it can be 
thrown off in a few minutes the next morning in 
readiness for the coming delivery, Each tightening 
apparatus consists of a vertical rack which is an- 
chored down to a log or balk of timber lying under 
the stack. Upon this rack there slides a casting 
with two semicircular grooved arms, one at each 
side of the rack. This casting carries a pawl, and a 
socket into which a lever bearing another pawl can 
be fitted. When the pressure is to be applied the 
lever is used to force down the castings one ata 
time, while the first paw] prevents any return 
motion. The wire rope ends in a large loop which 
is placed in the groove of the first arm. The 
rope is then taken over the stack and round the 
first arm on the opposite side. Then it returns 
over the stack and round the first arm again. Then 
it goes backwards and forwards, passing the arms 
in succession until it reaches the last arm on the side 
on which it started, where it is temporarily made fast. 
Each pair of arms are then forced down the racks 
by the lever, until the rope is rigidly stretched. The 
stack may be any width up to 16 ft. and any height 
up to 22 ft. at the eaves. The length depends on 
the number of racks employed ; these are placed 
4 ft. apart. The top of the stack is about semi- 
circular, but, by the addition of a little straw, it can 
be brought up to a peak and thatched like an 
ordinary rick. This system is particularly appli- 
cable to the manufacture of sweet silage, which 
has many advantages, as it better preserves the 
valuable properties of the fodder, does not taint 
dairy produce, and has not such an objectionable 
smell as the sour variety. The apparatus is not 
expensive, and can be packed away in small com- 
pass when it is not’ required for use. As long as it 
is doubtful whether the customary feeding with hay 
and swedes is not superior to ensilage, farmers will 
be loth to depart from the old plan. But all would 
be glad to have some security against bad seasons, 
and to be provided with an easy and inexpensive 
means, such as this, of forming their crops into 
silege rather than see them damaged by wet., 

An apparatus with a similar object is shown in 
model by Mr. H. C. Tucker, of 44, Warwick-road, 
Banbury. In this, vertical screws furnish the means 
of obtaining the pressure. At the bottom they are 
connected by shackles to beams passing transversely 
under the stack, and they carry nuts coupled by 
links to beams passing across the upper part of the 
stack. When the screws are rotated the upper 
beams are drawn down and compress the fodder 
below them. Another arrangement, tightened by 
screws, is shown by Messrs. McDougell and Co., of 
London and Manchester. Over the top of the stack 
there are thrown a number of articulated wooden 
sheets, which resemble magnified pieces of link 
belting. These sheets are some 3 ft. wide, and 
extend right across the stack and part way down 
each side. At their extremities they are connected 
to right and left hand screw couplings, which are 
anchored to timbers on the ground. The arrange- 
ment is only shown in model, so that the exact 
method of construction of these sheets cannot be 
followed. 

The Ensilage Press Company, of Leicester, shows 





Blunt’s lever and screw press, which can be applied 
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both to silos and to ensilage stacks. When the appa- 
ratus is tried on a small scale, say with a round 
stack 14 ft. in diameter, two levers are employed, 
one at each end of a diameter of the stack. The 
free end of each lever carries a box of bricks or 
other weights; and the opposite end, the fulcrum, 
enters a shackle attached to a wooden balk on the 

round. Ata short distance from the fulcrum the 
leak passes through a wrought-iron stirrup depend- 
ing from a rod; this rod at its upper end is attached 
to ascrew which passes through a beam lying trans- 
versely across the top of the stack, and is fitted with 
a screw. When the day’s cutting has been placed 
on the stack it is covered with boards and the beam 
laid over them. The nuts are then screwed down 
until the levers and the weights are raised from the 
ground. As the fodder sinks the weights fall, and 
the nuts must be screwed down further to raise 
them and maintain the pressure. A stack 14 ft. in 
diameter contains 3 tons of silage for every foot of 
height, and the cost of the press, including timber, 
is 6/. to 8l. It will be seen that this system can be 
easily modified to apply to a rectangular rick. Pro- 
bably it would be improved by the omission of the 
levers and the weights, and the substitution for 
them of strong springs under the nuts. 

Another means of procuring mechanical pressure 
is offered by Mr. F. W. Reynolds and Co., of 
Edward - street, London, S.E., and is applicable 
both to silos and ensilage stacks. It is very 
simple, and can be readily managed by agricultural 
labourers. In building a stack, beams are laid 
transversely across the area designed to be covered, 
at every few feet of its length. Over these, boards 
are laid lengthwise of the rick, and the green 
crop is piled on them, and gradually built up 
to the required height. The top is covered with 
boards, and across these there are laid beams 
corresponding in position with those on the 
ground. In place of the lower beams concrete 
anchorages can be let into the earth if it be pre- 
ferred. The pressure is obtained by drawing the 
upper beams towards the lower by screws and 
chains. From each end of each lower beam a chain 
isled up the side of the stack and over a pulley 
mounted on the end of the upper beam. The two 
corresponding chains are temporarily connected 
together by a screw coupling, and this is turned 
until the desired pressure is attained. A pin is 
then slipped through one of the links of each chain 
close to the sheave, and the coupling is unscrewed. 
As the tension is relaxed the pin drops into a small 
cast-iron bearing provided for it, and the chain is 
held perfectly fast. The screw is then transferred 
to the next beam, and so on until the whole series 
have been forced down. As the material sinks the 
chains are again screwed up until the required pres- 
sure is gained, which is about 2001b. per square 
foot. If the stack is not built at one operation, as 
indeed it should not be, it is only a small matter to 
strip off the boards and beams and add another 
layer of grass, and then replace the timber. The 
rain can be kept out by placing roofing felt under 
the boards. 

In addition to the stands of inventors in different 
parts of the grounds there is a tent of the Ensilage 
Society, of which Mr. E. Kains-Jackson, of the 
Salisbury Hotel, Fleet-street, is the secretary, con- 
taining models of all their apparatus, and also of 
silos built by Lord Londesborough, Lord Walsing- 
ham, and others. Specimens of sweet and sour 
silage are also shown here. The former is the 
more difficult to make as the temperature must be 
closely watched, and must be neither too high nor 
too low. For the first two or three days the tem- 

erature should be above 122 deg. and below 130 deg. 
t must then be quickly reduced to 90 deg. by 
applying pressure, or the silage will spoil. If 
the grass contains more than 75 per cent. of mois- 
ture, or be added to the stack in too great quan- 
tities, the temperature will not rise sufficiently. 
These difficulties are considerable drawbacks to the 
process of making sweet silage, and if the present 
system of storing crops were definitely abandoned, 
probably the greater certainty of the brick silo 
system, and its freedom from loss, owing to the 
better protection it gives against the weather, 
would cause it to be the one adopted. But so 
long as ensilage is considered as an alternative 
to be employed only in bad seasons, the greater 
economy of the stack system will recommend it 
to farmers. 

From fodder to dairy products is a natural step, 
and we will therefore give a passing notice of the 
apparatus employed in their manufacture. 








Datry. 


If we follow the manufacture of butter as carried 
out in the working dairy at the Show, we shall find 
that very few appliances are employed, and that 
with the exception of the centrifugal apparatus the 
tendency is towards simplicity and consequently 
towards facility in cleansing. For example, in 
the churns, the interiors of the most recent 
examples are free from all projections and are per- 
fectly accessible, so that not only can the maid get 
out the butter with facility, but she can reach every 


part. 

Butter itself is a fairly stable material, but 
when formed it is associated with butter-milk, 
which rapidly turns rancid and infects the mass, 
if not removed. When the churn is opened the 
butter is found in grains, all wet with the butter- 
milk. It has been customary to work these grains 
into a mass and then to cleanse it by spreading it 
under corrugated rollers to squeeze out the liquid. 
A new machine, however, appears this year, shown 
by the Dairy Supply Company, by which the pre- 
liminary massing of the butter grains is avoided. 
The machine is called the Delaiteuse, and is manu- 
factured by Pilten, of Paris. It is simply a centri- 
fugal drier adapted to a new purpose. The butter 
grains are gathered lightly into a cloth, and put 
into the rotating basket, where the milk is thrown 
off, leaving every particle dry. The grains are then 
gently worked into a mass, with or without a little 
salt, and the process is complete. 

Beyond this machine there is nothing novel in 
the dairy, and like every other part of the display 
at Norwich, this department testifies to a state of 
inactivity on behalf of manufacturers. 








TREATING GOLD AND SILVER AT 
THE UNITED STATES MINT. 
By T. Eatxsron, Ph. D. 
(Continued from page 29.) 

THE heaviest weight that can be conveniently 
handled for casting is about 1200z., so that it 
would require 50 dips to cast 6000 oz. of gold 
and about 40 dips for 3600 oz. of silver. This 
removes all the metal except a small amount of 
liquid material to start the next melting. This fre- 
quent dipping requires to be very carefully done, and 
demands a great deal of skill on the part of the men, 
as the openings of the moulds are all narrow, and 
the number of pourings and stirrings to secure 
uniformity of composition and prevent liquation 
require that the surface of the metal to be dipped 
should be about 30 in. from the floor. This is the 
most convenient height for the workman to use his 
strength economically and with the least fatigue, 
as the casting lasts from ten to fifteen minutes. In 
case there should be any spilling of the metal every 
arrangement is made to catch it. 

Gold and silver are more volatile than is usually 
supposed at ordinary temperatures. They become 
all the more so if there is a strong draught passing 
over their surface, or if they are associated with any 
amount of volatile metals. For this reason a cover 
is always placed over them, and the draught used in 
the United States mints and assay oftices, is rather a 
uniform draught from a tall chimney than one 
produced by a blower. Every time that any 
stirring of the metal is done the dampers are 
compleiely closed. In order still further to prevent 
losses while the metal is being dipped out of the 
large crucibles, they are covered with the hood 
already described, the surface is kept constantly 
covered with borax or powdered charcoal, and the 
damper is kept closed during the entire time of 
casting. 

In all the mints of the United States the melting 
furnace which has been described is used. The 
cast-iron sides and ash-pan make the loss in gold 
and silver appreciably smaller than it was before 
the iron linings were invented, and there is a great 
deal less of silicious material to grind to regain the 
gold and silver either volatilised or attached to the 
brick. 

The fluxes which are used in melting are, borax 
with most melts ; potassium nitrate, if there is any- 
thing requiring to be oxidised, such as iron or 
carbon, or lead in the metal; sodium bicarbonate 
if retorted amalgam is being treated ; bone ash as 
a cover and to thicken liquid slags in order to skim 
them ; corrosive sublimate in some of the mints 
when the bullion contains large amounts of lead 
or antimony ; phosphorus is used in quantities not ex- 
ceeding half an ounce ina melt containing 2000 oz., 





when the bullion contains copper. Powdered char- 
coal, granulated for the purpose, as at the Phila- 
delphia Mint, is put over the surface of the metal 
to protect it from the air. In all the mints a hood 
is put over the pot at the time of charging and at 
the time of casting, both to protect the men and to 
prevent loss by volatilisation. Usually the melt does 
not come within 6 in. of the top of the crucible, in 
order to prevent loss in this way. In order to remove 
lead, a covering of bone ash } in. thick having been 
put over the surface, crystals of soda nitre are put 
in through holes made in the covering, and after 
the effervescence has been allowed to go on for some 
time, but not entirely stopped, the ordinary black- 
lead dipper, which is held in the tongs, is moved in 
circles round the top to spread the nitre, andis then 
plunged down to the bottom of the metal, moving 
it up and down. The pierced stirrer is not used 
for gold as it would render it impure, but is always 
used for silver. The graphite dipper is preferred, 
because it allows of lifting the cupful of metal 
up and then pouring it back, thus giving a greater 
motion to the vessel. These operations are per- 
formed very quickly. The surface of the melted 
metal is then skimmed with the triangular crucible, 
the flat side being down, so as to take off only the 
flux from the upper part of the metal. This opera- 
tion is done so quickly that the exposure to the air 
and the carbon of the vessel is not sufficient to 
reduce the metal. When the silver looks right, 
or when a test shows by bending that it is right, it 
is cast. 

After the deposits have been melted in the deposit 
room, and the assays have been taken, if they con- 
tain both gold and silver they are sent to the part- 
ing house to be quartated or parted. Before 
quartation, however, they are inquartated so as to 
have at least two to two and a half parts of silver 
to one of gold. It has been found by experience 
that when the gold is in lower proportion than this 
it separates in a fine powder which frequently floats 
on the surface, but by having a comparatively large 
quantity of gold it will become coarse and is easily 
separated. In most of the mints the material is 
granulated, but it is found that the shoe bars that 
are 900 fine in gold and silver, dissolve easily as 
bars without granulation and without breaking 
them. 

For the sulphuric process,* whether granulated 
or not, a charge of about 2500 oz. is introduced 
into the iron kettle with about 4 lb. of sulphuric 
acid at 62 deg. Beaumé to the pound of imported 
bullion. The temperature is raised to the boil- 
ing point for about five hours. The kettles are 
then emptied, removing as much of the coal as 
possible from the bottom of the pot. The silver 
sulphate is then syphoned off, and whatever gold 
remains in the bottom of the pot is then sepa- 
rated. The contents of two pots are then boiled 
together with extra sulphuric acid, and the acid so 
used is applied to the fresh charge. The gold is 
now sweetened by washing it on a filter with hot 
water, dried, and melted. Occasionally when the 
gold is not sufficiently fine it is boiled a third time. 

As the gold which comes from the sulphuric acid 
process is generally quite coarse, it can be fed into 
the melting pots without previous pressing, for when 
the hood is placed over the pot there is little danger 
of loss, and by this process the gold is so coarse that 
there is little danger of volatilisation. It has been 
found occasionally that some sulphate of lead 
remains in the gold, and as this is insoluble in sul- 
phuric acid, it is likely to make the gold brittle, so 
that it has to be toughened after the melting. In 
order to remove the lead in the washing, as the sul- 
phate of lead is in very fine particles and lighter 
than the gold, the vessel in which the gold is 
washed with hot water is slightly inclined so as to 
carry off the particles of lead sulphate with the 
liquid as it runs off. In some of the mints this has 
succeeded so well that no toughening of the mint 
fine gold is required. 

The silver sulphate and all the wash waters from 
washing the gold are precipitated with copper in a 
special tank in lead-lined vats, which are heated 
with steam to about the boiling point. This copper 
is laid around the sides and on the bottom of the 
vats, 10001b. of copper being charged in each vat. 
The arrangement described for the precipitation of 
the silver at the Boston and Colorado Workst would 
be a much better plan. 

It usually requires twenty-four hours to precipi- 





* School of Mines Quarterly, vol. vii., page 61. 
+ See ENGINEERING, vol. xxii., page 291, 





54 


ENGINEERING. 


fJuty 16, 1886. 








COMPOUND TRACTION ENGINE AT THE NORWICH SHOW. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 49.) ; 
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tate the silver. The copper lasts about two weeks, 
and is then renewed, and the scrap copper is used 
in making the alloy for the coins. The precipi- 
tated silver is washed with hot water, and pressed 


in a hydraulic press into cakes 12in. in diameter, | 


the weight of a cake after pressing being from 


1000 oz. to 12000z. This is dried either over a | 
wood fire or in a steam vat and sent to be melted. | 


The copper sulphate produced is crystallised and 
sold. 


granulated bullion in nitric acid several times ; then 
precipitating the argentic nitrate produced, by salt. 
This process has been abandoned in the mints of 
the United States on account of the dangerous fumes 
which it gives off. In most of the mints, however, 


what is known as the double process* is used—that | 





* School of Mines, vol. xii, 


The nitric acid process consists in treating the 




















is, treating once by nitric and twice by sulphuric 
acid. 

The double process used in San Francisco and 
in Philadelphia consists in using nitric acid for the 
first solution and sulphuric acid for the subsequent 
one. It was invented by Mr. Mason, the present 
superintendent of the New York Assay Office, 
then melter and refiner there, in the year 1868. 
The metal is inquartated and then parted or quar- 
tated after being granulated in earthenware jars, 
into which is received a charge of granulated silver or 
small coin. This is boiled with steam for twenty- 
four hours. The argentic nitrate is diluted with 
water and syphoned into wooden tubs and carried 
to a large precipitating tank to have the silver 
precipitated. The gold is washed with hot water 
in the filter suspended over the silver precipi- 


| tating tank until no trace of silver is discoverable 
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(For Description, see Page 49). 






































is cella 
ees 

















a 








in the water running out from it, and then treated 
twice with sulphuric acid in iron pots, is then care- 
fully washed and dried in a drying furnace with a 


wood fire. As this gold is in a coarse state it is not | 


pressed into the bricks, but charged into the pot as 
such. The argentic nitrate is treated in a large 
wooden vat with a saturated solution of salt. It is 
stirred with a large dasher, and when the precipi- 
tate is complete, is run out into a large filter, where 
it is carefully washed with water and is then treated 
with granulated zinc to reduce it to metallic silver. 
After the reduction is complete it is treated with 
acid to dissolve out the excess of zinc, then washed 
with hot water, pressed into cakes 12 in. in diameter 
and 4 in. thick with a 40-ton hydraulic press. 
These cakes are dried with a wood fire, and then 
melted in graphite crucibles. 

In order to ascertain the fineness of the silver 
when it is to be cast into ingotsa cupful containing 
about 200 oz. is taken from the top of the melt. 
All but 5 oz. or 60z. is put back into the crucible, 
and the remainder is granulated in a small 
copper cup and marked No. 1. These cups stand 
generally in two rows, No. 1 being behind. At 
the last of the melt another similar assay is taken 
marked No, 2. 
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As soon as the report from the assay shows that 
the gold is fine it is sent to the minting room to be 
refined. Mint fine gold averages 997 gold and three 
silver. The coin standard gold is made by addmg 
copper, the law prescribing that the amount of 
copper in standard coins should not be less than 
9 per cent. 

The moulds, which are used for the different 
coins have been described in the description of the 
Philadelphia Mint.* The average weight of the 
gold ingot melts is about 3000 oz. 

The toleration allowed by law from the standard 
is for gold 0.015 either way, or that the gold may 
contain 0.8985 to 0.9015 of gold. Of silver the 
toleration is 0.003 either way, the coin varying from 
0.897 to 0.903. In actual working, however, the 
Mint regulations are not so lenient, the gold ingots 
not being allowed to vary more than 0.0005 and the 
silver 0.0015. The gold ingots therefore actually 
vary only 0.8995 to 0.9005, and the silver 0.8985 to 
0.9015. 

It has been found even when the metal is 
thoroughly stirred before casting the ingots, that 
there is a tendency for the silver in them to be 
richer in the centre than at the sides, and it has 








* School of Mines, Quarterly, vol, vii. 
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been found that the central portion of a rolled strip 
of standard silver may sometimes be from .0005 to 
.0O1 finer than the edges of the strip. The plan- 
chettes are therefore very frequently finer than the 
chippings. Allowance is made for this in making 
the coin. The gold and copper alloy does not act 
in the same way. 

A melt of 49,000 oz. of bullion divided into twelve 
melts occupied a day and a half, there being less 
than 1000 oz. of silver and litharge and other oxides 
in the skimmings. These consisted of the bone ash 
made pasty by litharge, and the flux used, which 
was in more or less of a hard sponge, the silver 
being mostly in the shape of grains entangled in it. 

The skimmings from the crucibles are charged 
into pots with some charcoal as a reducing agent, 
and pearlash to thin the slags. This was melted 
at a bright red heat and allowed to settle quietly, 
so that the metals made a king in the bottom with 
the slag above it. The slags are ground and sifted 
to recover the metallic grains. The kings are put 
into a crucible and gradually heated to a full red 
heat, the metals which liquate during the time 
being collected separately. At first the material 
will be nearly pure iead ; finally the precious metals 
will separate. What is remarkable in this process 
is the very small loss in lead. There is also very 
little loss of the precious metals. At the Phila- 
delphia Mint, where it has not been practicable to 
erect a cupelle furnace, this process has been found 
by experience to work as well as cupellation. 

Professor Booth suggests that where small quan- 
tities of silver contain zinc, tin, and antimony, it 
will only be sufficient to add lead to the metal to 
purify it from these metals which are so easily 
oxidised, and he has made a number of experiments 
for that purpose. 

A melt of 75,000 oz. of gold which was extremely 
brittle, and which for toughening was divided into 
fourteen melts of 5400 oz. each, took a day and a 
half. These were melted in a graphite crucible with 
soda ash and fused borax, using loz. or 20z. to 
each melt, the crucible being filled to within 3in. 
of the top. When the metal was perfectly quiet, 
the slag being somewhat viscous and slightly puffy, 
loz. or 2 oz. of saltpetre were dropped into the 
centre of the metallic surface through the flux. 
Their mixing with the metal was aided by the 
circular motion of a small crucible. The moment 
the oxidation ceased to be visible to the eye the 
slag was skimmed off with a dipping crucible as 
rapidly as possible, so as not to take up any metal ; 
the remaining melt was quite tough. It is worthy 
of remark here that a single part of foreign material 
in this melt was sufficient to make the whole of the 
metal brittle, this being composed of good standard 
gold, which contains only 10 per cent. of copper. 
The loss in gold was hardly appreciable, and the 
copper, which is so easily oxidised, was not affected, 
the amount remaining exactly the same afterwards 
as before. The height of the metal in each pot was 
from 9 in. to 10 in., and the oxidation took place 
readily from the top to the bottom, the object of 
stirring being only to make the metal uniform 
throughout. This experiment was a particularly 
characteristic one, as the amount of impurity con- 
tained was extremely small, When it is larger the 
exact fineness of the metal can be easily ascer- 
tained by casting a thin strip and testing it under 
the hammer, 

The men acquire such skill from long habit in 
handling large quantities of commercial gold that 
they are very frequently able to tell by a simple 
inspection of a fractured surface not only the 
quantity, but also the quality of the base metal 
which produces the brittleness, so as to be able to 
add the proper quantity of soda, borax, and nitre. 
It is, however, always to be noticed that with such 
melts as these the alkalies attack the crucible 

wherever they touch its sides, sensibly weakening 
it. The larger amount of the materials used in 
fluxing which has to be removed, also renders it 
likely that some of the metals already oxidised in 
the flux may be reduced and returned to the metal, 
which makes it more difticult to purify, so that the 
operation may have to be repeated once, twice, or 
even three times. In order to provide against the 
danger of possible loss under these circumstances, 
with large quantities, as the slag is very liquid when 
it is necessary to remove it, it is thickened with 
sand, lime, or bone ash, which is stirred into it so 
as to make it possible to skim without fear of the 
metals being reduced. As the action here is a 


standard gold, there being likely to be a decrease of 


There is, however, a danger in using them on 


fineness of the gold by a removal of some of 
the copper, so that a brittle gold, which is 900 fine, 
—_ sometimes after toughening be 900.05, or even 
- 

From the entire toughening of the 75,000 oz. there 
were less than a crucible full of skimmings. These 
are melted and liquated, the slag is ground and 
separated into metallic grains, and a poor cinder. 
too poor to use, which goes to the sweeps. The 
grains and the king are melted and fluxed as before. 
The king for this operation weighed only 8 oz. Pro- 
fesser Booth estimates that the entire impurity 
which caused this brittleness in the whole 75,000 oz. 
was less than an ounce. 

(To be continued.) 








THE FORTH BRIDGE RAILWAY. 
Tue following is the thirteenth quarterly report of in- 
spection by Major-General Hutchinson, R.E., and Major 
Marindin, R.E., of the works in progress for the construc- 
tion of the bridge over the River Forth. 


Railway Department, Board of Trade, 

1, Whitehall, London, 8. W. 
May 29, 1886. 
Sir,—We have the honour to report, for the information 
of the Board of Trade, that, in compliance with the in- 
structions contained in the order of October 26, 1882 
(R. 10,354), and in accordance with the provisions of the 
Forth Bridge Railway Act of 1882, we have made our 
thirteenth quarterly inspection of the works in progress 
for the construction of the bridge over the River Porth at 
Queensferry. 

Owing to the unavoidable postponement of our last in- 
spection on account of bad weather, the amount of new 
work to which our attention on this occasion was more 
oarticularly directed was somewhat less than usual, 
aving n executed in a period of little over two 
months ; but, nevertheless, considerable progress has been 
made, as the following description will show : 


TRMPORARY WORKS. 
Very little additional staging has been erected in the 
last quarter; but large additions to the plant have been 
made, including hydraulic apparatus for rivetting and 
lifting, powerful cranes, and an engine with punching, 
shearing, and drilling machines in connection with the 
erection on the North Queensferry piers, 


PERMANENT Works. 

At South Queensferry.—Main Piers.—The lower bed- 
plates, with the exception of that on the north-west pier, 
are now complete. The south-east skewback, and all the 
junctions therewith, as well as 64 ft. of the horizontal 
tube, are bolted up in position and partially rivetted. On 
the south-west pier the upper bedplate is rivetted, and 
some portion of the skewback erected. About two-thirds 
of the bracing girder between these two skewbacks and 
that between the south-east and north-west skewbacks are 
bolted together. 

Cantilever and Viaduct Piers.—Since the work on these 
piers has been resumed the girders of the seven spans 
ave been raised 8 ft., and now stand at a level of 

39.25 ft. above O.D. The masonry of the cantilever pier 
has been raised about 4 ft. and that of piers Nos. 3 to 9 
inclusive about 5 ft. 

At Inch Garvie.—Main Piers.—The lower bedplates on 
the south-east and south-west piers have been rivetted and 
lowered into position. About 136 ft. of each of the main 
horizontal tubes, and the greater portion of the diagonal 
bracing girders betweon them, have been put together, 
and nearly the whole of these parts of the work has been 
rivetted up. 

At North Queensferry.—Main Piers,-—All four skew- 
backs, about 50 ft. of the vertical columns, with the struts 
between them, the two main horizontal tubes, about 
20 ft. of the first strut of each cantilever, and 50 ft. of the 
bottom members on the north side have been put together, 
and about 700 tons of plates (including 66 ft. of the west 
horizontal tube) have been rivetted. 

The bracing between the skewbacks is nearly complete. 

The temporary main lifting and platform girders, by 
means of which the upper portion of the work over the 
piers is to be erected, are put together in place ready for 
use, 

Cantilever and Viaduct Piers.—The cantilever pier re- 
mains in the same state as at the date of last inspection ; 
but since that date the masonry of the viaduct piers has 
been raised 15.75 ft., now standing at 80.25 ft. above 
O.D., and the girders have been lifted 15.25 ft., now 
standing at 85.50 ft. above O.D, 


GENERAL. 

Masonry and Concrete.—Up to the present date 320,953 
cubic feet of granite have been delivered, and 299,217 cubic 
feet set. About 90,700 cubic yards of rubble masonry and 
concrete work have been built, and 18,350 tons of cement 
have been used. 
Steel Work.—The four skewbacks for North Queens- 
ferry and one at South Queensferry are in place, and a 
second at South Queensferry is partially fixed ; the re- 
maining two for South Queensferry and the four for Inch 
Garvie are rapidly approaching completion in the yard. 
Including the horizontal and vertical tubes sivender in 
position at the North Queensferry and Inch Garvie piers, 
3050 lineal feet of tubes of 12 ft. in diameter aad 3500 
tubes of 8 ft. diameter have been fitted and drilled. 


Of the lattice tension members and bracing girders 


junctions for North Queensferry and South Queensferry 
piers are nearly completely fitted. In all about 24,460 
tons of steel have been delivered. 
The average number of men employed on the works 

has been slightly increased, being now 2180. 
The process of erection at the three main piers is now 
well under way, and so far no great difficulties have 
been encountered; we were glad to observe that in the 
arrangements which have been made for the carrying out 
of this portion of the work the safety of the men employed 
at the great altitude which will be attained as the piers 
and cantilevers advance has not been lost sight of. 
The highest wind pressures which have been recorded 
since the commencement of the present year were on 
March 30, when during a westerly gale between 6 p.m. 
and 9 p.m. the following were registered : 
No. 1, large gauge, 19 lb. 
No. 2, small fixed gauge, 31 lb, 
No. 3, revolving gauge, 26 1b 
No. 4, small gauge in centre of No 1, 284 Ib, 

f at corner of No. 1, 22 lb. 


O. oy ” 


We have every reason to believe that the quality of the 
work and of the material employed continues to be of the 
highest class, We have, &c., 
C. S. Hurcuinson, Major-General, R.E. 
F. A. Marinpin, Major. 
The Assistant Secretary, 
Railway Department, Board of Trade. 


. 











INCANDESCENCE LAMPS. 

To THE EpitoR OF ENGINEERING. 
Srr,—We inclose copy of correspondence with the 
Edison and Swan United Electric Light Company, with 
— to a most extraordinary means which they are 
taking to find out who are using other than their lamps. 
We think that this deserves exposure as their position is 
sufficiently strong without resort to this kind of fishing 
for culprits. Yours faithfully, 


Muir AND Mavor. 
Glasgow, July 9, 1886, 


Copy of Correspondence with the Edison and Swan United 
Electric Light Company. 

We have had sent to us by Isaac Holden, Esq., M.P., 

in whose residence we fitted a number of your lamps, a 

letter from you under date July 1, 1886, as follows : 

“We find that you are using electric incandescent 
lamps which are made in infringement of this company’s 
patents which have been recently upheld by the decree of 
the High Court of Justice under proceedings instituted 
by the company against other infringers. 

‘*T have to request that you will at once discontinue 
the use of these lamps, and upon your notifying me of 
your willingness to do this, I will make arrangements for 
sending for the lamps at such early date as may be con- 
venient to you. If I hear from you not later than Thurs- 
day next, 8th inst., with the undertaking above referred 
to, the company will abstain from taking proceedings 
against you, either for an injunction or for damages; a 
course which the directors have authorised me to take in 
the belief that you were not aware that by the use of the 
— in question you were infringing the company’s 
rights, 

We think this a most unwarrantable and vexatious 
proceeding on your part calculated to have a very preju- 
dicial effect on your interests and ours. We are using 
your lamps exclusively and think that you owe us an 
apology for this procedure, 

Yours faithfully, 
Murr AND Mavor. 


Glasgow, July 9, 1886. 








BLOW-HOLES IN STEEL. 
To THE EpiToR OF ENGINEERING. 

Sir,—It seems to me that Mr. Hardisty and myself are 
peeks? agreed, as my contention is that ‘‘ blown-out” 

essemer steel is not particularly fluid. This Mr. 
Hardisty practically does not deny, as he admits that he 
casts his corve wheels with Bessemer-Mushet steel, not 
with Bessemer steel as I formerly pointed out. 

I have not spent a penny on experiments with the 
vacuum system for removing gases from steel. What I 
said at the Iron and Steel Institute was that experience 
I had gained in experiments which cost several dhonamna 
pounds had convinced me that the gases in steel could be 
removed more cheaply and more effectually by mechanical 
than by the chemical means now employed. But perhaps 
I am wrong in saying that they are now recovered by the 
chemical action of speigeleisen. It would perhaps be 
more correct to say that the occluded gases are kept more 
under control by speigeleisen than they are without it. 

In 1857 I can well remember, being then engaged on 
canal work in Staffordshire, the undisguised contempt 
expressed by the manufacturers of wrought iron for Mr. 
Bessemer and his proposals. They alone knew how to 
make wrought iron, and so on ; but when I find a gentle- 
man with Mr. Hardisty’s experience writing as he does I 
must express my astonishment. He calls the proposed 
vacuum process a ‘‘round-about way” of extracting the 
gases from steel. I put it to any sensible man, which is 
more round-about—l'o use the engine which has blown 
the steel to create a vacuum to extract the unnecessary 

ases in the steel, or to mine speigeleisen and concentrate 
it in Germany or elsewhere, ship it, land it, rail it, re- 
melt it, measure it, and pour it into the blown-out 
Bessemer metal, and so extract the gases ? 

I did not ask for information as to the practical work- 
ing of portable converters, but perhaps Mr, Alfred Davy, 
of Sheffield, might find it to his advantage to manufac- 
ture portable vacuum chambers for the manufacture of 








powerful mechanical one, the men generally prefer 
sand, 


about 7400 lineal feet are ready for erection, and the top 





Bessemer steel. This vacuum chamber system has only 
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BORRIES’ 


COMPOUND LOCOMOTIVES. 


WE have received from Mr. R. H. Lapage, of 109, New Oxford-street, London, the annexed tabular statements, 
giving the performances of compound locomotives constructed on Mr. Von Borries’ system, an account of which 


appeared on page 434 of our last volume. 


TABLE I.—ComparaTiveE TRIALS TO DETERMINE THE SAVING OF FUEL WITH CoMPOUND ENGINES, BUILT 
ON THE SysTEM OF Von Borriks. 
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been before one steel company, and their manager was 
of opinion that it was the right thing to do, but they had 
not the time to experiment. I am not given to taking out 
atents, and this is the only one I have, and although I 
ave had it for several years the question of the gases in 
steel was not ripe for bringing it forward until now. 

I should not now have troubled you with these letters 
were it not my belief that if sufficient carbon be left in 
the Bessemer steel, the violent ebullition which must take 
place when the steel is drawn into a vacuum, will free it 
from oxygen and the other gases which interfere with the 
casting of solid ingots, and so the million pounds sterling 
per annum, which is now spent here and on the Con- 
tinent in making speigeleisen, and perhaps another million 
spent in utilising it, may be saved. 

Yours truly, 
RusskE. AITKEN. 

36, Great George-street, Westminster, July 13, 1886. 


To THE Epiror or ENGINEERING, 

Srr,—In your issue of the 25th ult. I find another letter 
from Mr. Russel Aitken referring to my own and Mr, 
Hardisty’s replies to his previous communication pub- 
lished in your issue of the 28th of May last. I regret that 
absence from town on business, for nearly three weeks, 
has delayed this present communication. : 

My statement that the melting point of glass, as given 
by Mr. Aitken, rests upon his own authority, is confirmed 
by his letter ; for although he says he ‘‘ took it from the 
best and latest work he could find,” and again, “ ad- 
visedly I gave 700 deg. or 800 deg. Cent. as the “‘ melting 
point of glass,” he omits to name his authorities, or to 
name the kind of glass to which he refers. At the same 





time he admits that glassy compositions exist which are | 


hardily fusible with the blow-pipe. og 
The melting point of glass varies with its composition ; 
the more silica it contains, proportionately to its other 


constituents, the higher will be its melting point, or, 


temperature of fusion. 
Inthe mauufacture of steel in the open hearth furnace 











and of glass two operations are involved ; the one »hysical 
and the other chemical, The physical operation is the 
production of the temperature required for the fusion of 
the materials used. The chemical operation, in the manu- 
facture of steel on the open hearth, is the reaction of ore 
upon pig iron, which is attended by the liberation of gases 
from the mass in fusion. 

The chemical operation in the manufacture of glass, on 
the other hand, is the reaction of alkaline substances 
upon silica, which is also attended by the liberation of 
gases from the mass in fusion. 

Thus in both cases the physical and the chemical 
operations are analogous if not exactly the same. The 
difference is in favour of steel, inasmuch as the chemical 
reaction in that manufacture is attended by the produc- 
tion of carbonic oxide—in other words of a gas which 
produces heat within the mass—whereas in the manufac- 
ture of glass the chemical reaction is attended by the 
liberation of gases which absorb heat. I do not see what 
the relative conductivities for heat of steel and of glass, 
referred to by Mr. Aitken, have to do with the matter ; 
but perhaps he means the specific heats of steel and of 
glass, which I know are different. To resume, however, 
the discussion of blow-holes in steel. 

The manufactures of steel and of glass have been shown 
to be dependent on, or attended with, similar physical 
and chemical operations, the latter consisting of the 
liberation of gases from the mass in fusion. Experience 
shows that these gases cannot get away from glass melted 
by contact of flame (or ifsome get away they are replaced 
by other gases from the flame), unless recourse be had to 
a special method of refining described in my paper; but 
that in ‘melting glass by radiation from flame the gases 
forming blow-holes, or seedy-boil, are entirely removed. 
The use of the same means should be attended with the 
same results in melting steel, but refining, as practised 
for glass-making being inapplicable to steel-making, heat- 
ing by radiation is the only alternative for avoiding the 
production of blow-holes in that manufacture, 

With regard to Mr. Aitken’s proposal to pump gases 
out of molten steel, I have only to say that prevention 








is better than cure ; and it will be much cheaper and more 
acceptable to manufacturers to make steel free from gases 
forming blow-holes than to pump gases out of molten 
steel even if this could be done successfully, which Mr, 
Aitken’s own practice does not seem to warrant. 

I am, Sir, your obedient servant, 

JOHN HEAD. 
12, Queen Anne’s Gate, Westminster, S. W., 
July 12, 1886, 





EUCALYPTUS FOR BOILER CLEANING, 
To THE EpiTor oF ENGINEERING. 

Sir,—I have pleasure in replying to the correspondence 
that has appeared in your three last issues about the use 
of eucalyptus in steam boilers. Since the discovery four 
years ago by Mr. George Downie, of California, of the 
valuable properties of the eucalyptus as a scale preventive 
and remover, the question has caused great interest in the 
United States of America, and has n the subject of 
many lectures in the universities. The conclusion gene- 
rally arrived at is that the vegetable substance attacks 
the salts, whether sulphates or carbonates of lime, mag- 
nesia, or other substances while in solution in the water, 
and makes a mud of what would otherwise form a solid, 
at the same time acting slowly on scale already formed, 
when porous dissolving it, and when hard slowly soften- 
ing and working under it so that the scale can be easily 
removed. 

When used in sufficient quantities the extract of the 
leaves will put a very thin coating of vegetable matter on 
the iron which prevents corrosion and pitting. 

That there is nothing injurious to iron is proved by the 
fact that the boilers at a factory in California where the 
fluid is made (there are many tons of leaves prepared 
daily) have now been in use over three years under 
a high pressure of steam, and the iron in them is 
not injured by the fluid in its full strength. They have 
been examined by many engineers, amongst others by the 
chief of the United States Navy Yard, Mare Island, and 
one of the agents of the Hartford Boiler Insurance Com- 
pany, of Connecticut, U.S.A. Yours as 

.G 








HIGHGATE HILL CABLE TRAMWAY. 
To THE EpitorR or ENGINEERING. 

Sir,—Please allow me a few lines of your valuable 
paper to make a few remarks on Mr. Bucknall Smith’s 
article re ‘* Cable Tramways” in your number of July 2, 
in which he also mentions the Highgate Hill cable 
tramway. 

I do not hesitate to say that I was not only responsible 
for the design of this tramway, but that I held the same 
respongibility for the actual construction of the works 
(except building), and Mr. Bucknall Smith acted as a 
clerk of the works to carry out my instructions. 

The gentleman’s remarks about certain details of this 
tramway rather surprised me, as he had frequently given 
a very flattening opinion of the same road in my presence. 
However, if there are any details which do not work as 
perféctly as it may be desirable, such a misfortune hap- 

ned before and will happen in future to new systems. 

may also state here that many of the arrangements de- 
signed by me for this tramway were either forced upon me 
by the difficult nature of the road or by the conditions of 
the authorities, which were very severe owing to the 
newness of the system in England ; facts which are well 
known to Mr. Bucknall Smith. But on the whole I 
venture to say that the Highgate Hill cable tramway is 
a greater mechanical success than was expected, and is 
working as well as any other cable tramway, notwith- 
standing the unsuitableness of the route. 

T remain, Sir, yours veny, magpeetially. 
W. EprgLsHEIMER. 
Kaiserslautern, Germany, July 12, 1886. 








EXPLOSIVE ICE. 
To THE Eprror oF ENGINEERING. 

Sir,—The short account of ‘* Explosive Ice” in Enct- 
NEERING of July 6th, recalled to my mind a similar phe- 
nomenon I observed and noted down one morning 
during the winter of 1879. 

I had been skating, and on sitting down to rest became 
aware of a loud crackling noise proceeding from the ice. 
On examining a clear spot I could see that explosions were 
taking place within the ice at depths varying from about 
} in. to 2 in. below the surface. These explosions were 
of sufficient force to raise hummocks on the surface of the 
ice about 4 in. high and jin. in diameter, and were so 
numerous that the previously smooth transparent ice 
nye J became opaque and somewhat rough to skate upon. 
The thermometer at the time stood at 30 deg. Fahr., and 
on the previous day had registered about 34 deg. or 36 deg, 
Fahr, Yours truly, 

W. R. Prncron, 
Holmwood, Putney-hill, July 13, 1886. 





_ A Pocker Sewine Macuine.—A German inventor has 
introduced into London a new lockstitch sewing machine 
of pocket size, that is to say it weighs about 10 oz. and 
measures 8 in. long by 2 in. wide. The machine is a 
pretty example of ingenious and simple mechanism, and 
was recently exhibited at 54, Fleet-street. Itis fixed to 
a table by a clamp, and requires very little attention in 
working ; indeed a vere qoung person can learn to work 
itin a few minutes. Whether it will revolutionise the 
business of lockstitch sewing machines we will not pre- 


| tend to say, but it is unquestionably a new convenience, 
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THE EXCELSIOR DRILL AT THE NORWICH SHOW. 
CONSTRUCTED BY THE CHADBORN AND COLDWELL MANUFACTURING COMPANY, 
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Aw implement called the ‘‘ Excelsior drill” and | acres of ground travelled over, a farmer can keep a 
designed for the sowing of all kinds of seeds from | careful and exact record of his work if he is so dis- 
rapeseed to kidney beans, and also for the distribution | posed, without any trouble beyond entering the re- 
of manure, has recently been introduced into this | sults. 
country by Mr. Thomas Clarke, of 223, Upper Thames-| The arrangement of spring hoe or coulter is also 
street, and has attracted considerable attention at the | very ingenious; by one movement the whole row can 
Royal Agricultural Society’s Show at Norwich, where | be instantly lifted off the ground, but if any one 
it is exhibited in this country for the first time. It | should encounter an obstacle such as a tree, root, or 
contains at once so many novel features as compared | large stone, it lifts up independently against the action 
with the usual implements in the market intended for | of a spring and at once returns to its normal condition 
the same purpose, and it is fitted with so many im- | as soon as the obstacle is passed (Figs. 6 and 7). 
provements, that it will be best to describe it through- | A grass seed box is attached to the frame either in 
out with as much detail as possible in connection with | front or behind the seed and manure box, and is also 
the drawings which we publish above. | fitted with adjustable forced feed, similar to the large 

The general construction of this drill will be under- | seed distributors. 


stood from the illustration Fig. 1; it consists of a | 
strong frame of American maple with pole and whip- | 
pletree or shafts attached to it, while the whole is | 
carried on two large wheels, the rim of which is made | 
of one piece of wood, bent and scarfed and with an | 
iron hoop shrunk over it. The wheels are mounted by | 
means of clutches upon a solid cold rolled steel shaft, | 
each wheel being able to move independently of the | 
other, while all motion required to work the various | 
sections of the implement is taken off the shaft by | 
means of gearing. The seed and manure box are car- | 
ried well above the shaft and are closed quite water- | 
tight by independent lids, one overlapping the other, | 
yet each one can be opened independently, which is | 
accomplished by green cranked hinges. The feed | 
regulator of each single grain distributor, and also 

each manure distributor, is connected to a rod passing | 
along the outside of the box and is coupled to a hand, | 
pointing to a dial plate, upon which may be read the 

amount of seed or manure distributed over an acre of | 
ground, and a very delicate and careful adjustment | 
may be readily made by simply shifting the pointer on 

the scale to the desired amount. The action of this 

will be described later on. Since in addition the drill 

is provided with a counter, showing the number of 


As usual in American agricultural machinery, the 
largest possible use is made of cast iron, but we have 
rarely seen such excellent castings in any machine as 
those in this drill; many of the parts are not more 
than 4 thick, yet by excellence of design and judicious 
use of stiffening ribs, aided bees. by the ex- 
cellent quality of the iron, some really beautiful 
and very strong castings are produced. In Fig. 2 
we illustrate the force feed grain distributor, which 
may perhaps be best compared to a small mill, 
that, however, does not grind the material passed 
through it. The seed enters this distributor, a row 
of which is placed in the lowest parts of inverted 
pyramidal recesses in the seed box, by the funnel B 
and fills the inner cavity of a re cup C, 
which on its inner surface is provided with slight pro- 
jections c. Through the centre of this cup and enter- 
ing by the hole P passes the square driving shaft 
which is continuous for all the distributors, the cups 
being provided with square holes. Pivotted at about 
right angles to this shaft, and inside the funnel-shaped 
casting, is a wing G, which can be made to ly close 
the space between the casting F and the inside of the 
cup C, and thus to allow more or less seed to pass out 
by the opening D, The extended arms A of all these 





shutters or wings G are coupled to a rod, connected 
with the pointer previously mentioned, by means of 
which the amount of seed sown on an acre can be 
accurately adjusted. There are of course a number of 
scales, arranged concentrically to serve for different 
sized seeds. On leaving the opening D the seed 
passes through funnels into the coulters in the usual 
manner. 

Of the manure distributor, details are shown in 
Figs. 3, 4,and 5, The casting represented in Fig. 3 is 
screwed down in the manure box, below which runs 
the driving shaft, carrying a small bevel wheel for 
each distributor. This bevel wheel gears with the 
teeth on the bottom of the casting Fig. 4. To complete 
the distributor, the cup-shaped top, Fig. 5, has to be 
dropped into place, whereit is locked by a slight turn in 
the iiveatites of motion by alittle pin p catching under 
a slightly inclined collar in the main casting at 0, 
making a kind of bayonet lock. If now the disc, 
Fig. 4, is rotated, its projections H engage with 
the slots I in the cap and impart rotary motion 
to the latter, which however turns round the pin 2, 
and has thus aneccentric path on the disc; while, 
therefore the manure distributed over the whole is 
carried forward towards the discharge opening K ; it 
is being constantly scraped off the surface, and also 
pushed out by the groove m in the outer surface of the 
cup. The opening K can, however, be partly closed 
by a shutter L, and the amount of outlet is adjusted 
by the position of the lever M, all of which are again, 
as in the grain distributor, coupled together and pro- 
vided with scale and pointer. By the combined rotating 
and scraping action of this manure distributor, even 
the most obstinate, moist, and sticky phosphates are 
effectually and regularly discharged, and it will be 
understood that what cannot pass under the shutter L 
and thus fall upon the field, passes over the same and 
remains in the manure box, until it comes round 
again in turn to be discharged. This distributor can 
be readily taken to pieces by giving it a slight turn 
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backwards and lifting out the two parts, which after 
being cleaned, can as easily be replaced. 

Turning now to the coulter, of which illustrations 
are shown in Figs. 6 and 7, it will be seen that the 
coulter when in position ready for work is kept locked 
by acoil spring 7 pressing against a lever s, hinged in 
the frame ¢; as soon, however, as the steel point of 
the coulter meets with an obstacle, which offers sufii- 
cient resistance, the spring 7 is compressed, the lever 
8 reversed in its position and the coulter thrown right 
back ; so soon, however, as the obstacle is passed, the 
spring automatically pulls the coulter back into its 
normal position, thus relieving the driver of any re- 
sponsibility in regard to attending to obstacles. There 
being three notches in the arm u, the coulter can be 
set for deep, medium, or shallow working. A chain 
attached to the eye v enables the driver to bodily lift 
up any one coulter, if this should be necessary, or the 
whole row of them can be lifted off the ground, when 
travelling, by means of a hand lever shown inthe rear 
of the general view of the implement. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
rather firmer last Thursday, with transactions reported on 
forenoon ’Change at 38s, 84d. to 38s. 94d cash, also at 
38s. 10}d. to 38s, 114d. one month, and the close was 
sellers at the top quotations and buyers at 4 per ton 
under. In the afternoon business was done at 38s. 9d. 
and 88s. 84d. cash, also at 38s. 11d. and 38s. 104d. one 
month, the close being sellers at 38s. 9d. cash and 38s. 11d. 
one month, with buyers at 4d. less per ton. Friday’s 
market was quiet, and the close showed no change from 
that of the preceding day, but over the week there was a 
decline of 3d. per ton. Transactions took place during 
the forenoon at 38s. 9d. and 38s. 9}d. cash, also at 
38s. 11d. and 38s. 114d. one month, and at the close there 
were sellers at 38s, 94d. cash and 38s. 114d. one month, 
and buyers at 4d. lower per ton. Business was done in 
the afternoon at 38s. 94d. and 38s. 9d. cash, also at 38s. 11d. 
one month, with sellers at the close at the lower quota- 
tions and buyers offering 4d. per ton less, The market 
was a shade firmer on Monday, with transactions done in 
the morning at 38s, 8d. to 38s. 94d. cash, also at 38s. 104d. 
to 88s, 114d. one month, the close being buyers at the higher 

uotations and sellers at 4d. perton more. In the afternoon 
doeve were transactions at 38s, 10d. and 38s. 104d. cash, 
also at 39s. and 393. 0}d. one month, with sellers at the 
close at the top quotations, and buyers offering 4d. per 
ton under. Yesterday’s market was steady, with trans- 


actions during the forenoon at 38s. 10d. to 38s. 11d. cash, 
also at 39s, — and 39s. 1d. one month, the market 


closing with sellers at 38s. 10d. cash, buyers at 38s, 94d., 
and the month price nominally 39s. The afternoon trans- 
actions were done at 38s. 94d. and 38s. 10d. cash, also at 
38s. 114d. and 39s. one month, the close being 38s. 10d. cash 
and 39s, one month nominally. Little or no change took 
place in to-day’s market, 38s. 104d. cash and 39s. 04d. one 
month being reached both forenoon and afternoon. It will 
be seen that very little fluctuation in prices has taken place 
for several days, and generally speaking the market is 
steadier, but there is no marked sign of improvement 
being at hand or in the near future. The foreign demand 
generally isslack. Russia is buying less, as the fear of 
a rise in the import duty is not at present to be realised. 
A certain amount of activity is showing itself in the 
American demand, but it is mostly limited to the best 
brands from Glasgow, and hematite pig, which is arriving 
here from Cumberland in large quantities for tranship- 
ment to the States. Another of the furnaces at Quarter 
Tron Works has been blown out, so that over all Scotland 
there are now 85 blowing, as against 91 at this time last 
year. Last week’s shipments of pig iron from all Scotch 
ports amounted to 5911 tons, as compared with 6424 tons 
in the preceding week, and 7044 tons in the correspond- 
ing week of last year. The United States took 300 tons ; 
Canada, 930 tons; Australia, &c., 300 tons; France, 
100 tons; Italy, 240 tons; Holland, 160 tons; other 
countries, smaller quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 786,867 tons, as compared with 783,691 
tons yesterday week, showing an increase for the week of 
3176 tons. 

Shipments of Locomotives.—In the foreign and colonial 
shipments of machinery, &c., from the Clyde reported 
last week, there were locomotive engines of the value of 
27,7501. for Kurrachee, and of the value of 10,000/. for the 
aod Plate—in all 37,750/., and probably fifteen engines 
at least. 


Dundee Mechanical Society.—Last Thursday night Mr. 
Reid, University College, Dundee, delivered a lecture to 
the members of the Mechanical Society upon ‘* Recent 
Developments in Steam Practice,” Mr. D.'J. Macdonald, 
president, in the chair. The lecturer treated on boiler 
and engine efficiency, and what it was dependent upon. 
The lecture was illustrated by means of photographs and 
diagrams shown by aid of the lantern. At the close a 
cordial vote of thanks was awarded Mr. Reid. 


Ayr Water Works.—The Ayr Town Council agreed at a 
meeting last Monday to accept of the offer of Messrs. 
William Kerr and Co., Greenock, for the construction of 
the filters connected with the new water works now being 
provided for the town. The amount of the tender was 
50791. Mr. James Wilson, engineer for the works, reports 
that the works are progressing so rapidly that he expects 
that the water will be ready for delivery into the town by 
the middle of September. 


North British Association of Gas Managers.—The annual 





meeting of this Association is to be held in Edinburgh 
next week, under the presidency of Mr. Robert Mitchell, 
engineer to the Edinburgh Gas Company. Papers are to 
be read on several very important subjects, including the 
relative values of coal and shale for gasmaking purposes, 
the use of vertical retorts in gas works, the use of gene- 
rator furnaces in moderate-sized and small-sized gas 
works, and the use of tar as fuel in gas works. One of 
the papers will be submitted by a well-known London gas 
engineer, who claims Scotland, however, as his native 
country. It is expected that the members of the Associa- 
tion will make a sort of official visit to the Industrial Exhi- 
bition now being held in Edinburgh, for the purpose of 
inspecting the gas apparatus shown by a number of firms 
and the electric lighting arrangements. 

Mining Institute of Scotland.—A meeting of this -nsti- 
tute was held on Thursday night in the Institute Hall, 
Hamilton, The secretary r the report of the com- 
mittee on some trials made at Greenfield Colliery with 
Burnett’s roller mining wedge and drilling machines. An 
interesting discussion followed. Mr. John Gemmell con- 
tributed an able paper on ‘‘ The Work of the Royal Com- 
mission on Accidents in Mines,” the object of which was 
to bring the information virtually locked up in expensive 
inaccessible Blue Books within the reach of oversmen and 
other subordinate officials of the mine. Mr. James 
M‘Kinless read a paper descriptive of a gauzeless safet: 
lamp of which he is the patentee, and which he exhibited. 
He claimed for it that it was more reliable and safe than 
the ordinary gauze lamp. It was favourably criticised. 


Leith Dock Works.—At a meeting of the Leith Dock 
Commissioners, held last Friday, it was announced that, 
including an instalment then ordered to be paid, Mr. 
Best had received a total of 13,5007. in connection with 
his contract for deepening the harbour. 


Extension of Cullen Harbour.—Cullen Harbour, which 
was handed over to a Harbour Board by the late Earl of 
Seafield, is about to be enlarged and improved at a cost 
of about 4000/., which is to be obtained from the Public 
Works Loan Commissioners at 3? per cent. repayable in 
forty years. The contract for the works has been obtained 
by Mr. R. C. Brebner, Edinbureh. 





NOTES FROM THE SOUTH-WEST. 
North Cornwall Railway.—The first section of this line 
to Launceston was opened on Thursday. 


The Telephone in the West.—The Western Counties and 
South Wales Telephone Company (Limited) has an- 
nounced an interim dividend on its preference shares of 
3 per cent. for the half-year ending June 30 last (i.¢., at 
the rate of 6 per cent. per annum). 


Cardif.—The steam coal trade has remained dull, 
although shipments have increased; prices have been 
generally weak. In consequence of the output, however, 
remaining limited, small steam coal has been scarce. The 
house coal trade has been dull, but prices have shown no 
change. The iron ore trade has continued weak. 


Breckenridge Company (Limited).—The directors of this 
company have visited the property and report that they 
are perfectly satisfied with its development, with the 
quality of the coal, and with the future prospects of the 
undertaking generally, 


A Good Passage.—The screw steamer Mercedes, of 
London, Captain M‘Fee, now loading a cargo of coal in 
the Roath basin, Cardiff, for Port Said, has just made a 
run from Venice to Cardiff in 124 days, including three 
hours’ detention at Malta for orders, two hours at Scilly, 
and six hours through fog between the Channel and 
Penarth roads. The average speed was 10? knots per 
hour, with a coal consumption of 13 tons per day. The 
engines of the steamer are on the triple-expansion prin- 
-_ by Messrs. Blair and Co, (Limited), Stockton-on- 

ees. 


The Tin-Plate Trade.—This trade has just held its 
quarterly meeting. The stock at the different depots 
was reported to be decreasing rather than otherwise. 


The Barry Dock.—In the High Court of Justice, Chan- 
cery Division, on Saturday, Vice-Chancellor Bacon 
granted an injunction restraining the Barry Dock Com- 
pany from interfering with, or carrying away coal or 
minerals from underneath, the land of the Maritime Coal 
Company in Glamorganshire. The defendants were 
warned by the plaintiffs not to remove or interfere with 
the minerals, but no notice of the warning was taken, 
and the plaintiffs according applied for aninjunction, The 
defendants did not deny interfering with the coal, but 
were willing to give compensation for the damage which 
it was alleged they had done. 





Fire BrRIGADING IMPROVEMENTS.—A novel system of 
fire extinguishing has just been introduced by Mr. Wil- 
liam Glenister, chief of the Volunteer Fire Brigade, 
Hastings, and Mr. J. C. Merryweather, of London. The 
apparatus forms the subject of a patent. The new fire and 
life-saving machine consists of a tricycle with which are 
embodied the following: (1) A hose reel carrying a large 
quantity of specially constructed hose for winding in 
a small compass with all the attachments for working on 
to a fire from the street tape wad (2) a light double 
pump fire engine in cullapsible cistern, capable of throw- 
ing 25 gallons per minute, to be worked by two pumpers; 
(3) a simple fire escape with descending ropes and bag ; 
(4) jumping seats formed from the riders’ seats. The 
machine is run at full bicycle speed by two men, and if 
desired the treadles can be so disposed as to work the fire 
pump, but for this a special gearing is required. For 
country districts and suburban towns this improved ma- 
chine will doubtless be appreciated. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
ood attendance on ’Change, but the market was again 
anguid. Nominally prices were the same as those 
quoted last week, No. 3 being sold at 29s. 44d. per ton for 
prompt delivery. The business which is being done is oa 
the hand-to-mouth principle, and is only small. Inquiries 
from abroad, as well as from home ‘consumers, are ver 
meagre. The production of pig iron in Cleveland is still 
greatly in excess of the requirements, and the constantly 
accumulating stocks has a tendency to induce buyers to 
hang off, in anticipation of even lower prices than those 
now ruling. Shipments of iron at Middlesbrough are 
very disappointing, there having been exported up to date 
this month only 22,500 tons as compared with 31,400 tons 
at the corresponding period in June. Messrs. Connal 
and Co., the warrant store-keepers at Middlesbrough, now 
have a stock of 262,354 tons. This is an increase of 
3502 tons on the previous week. In Glasgow Messrs. 
Connal hold 786,867 tons. Hematite pig iron is steady at 
42s, for mixed numbers f.o.b, east coast ports. The manu- 
factured iron trade of the North of England remains very 
depressed. Specifications are hard to obtain, although 
prices are so exceedingly low. Ship plates are quoted 
4l, 7s. 6d. per ton, angles 4/. 53., and steel ship plates 
61, 23. 6d., all less 24 per cent. at works. 


Engineering and Shipbuilding.—Both these industries 
continue in an unsatisfactory condition. Many of the 
engineering establishments are exceedingly short of work, 
and the shipyards on the northern rivers present a very 
bare appearance. Although prices remain so low, orders 
cannot be obtained. On the Tyne, Messrs. Armstrong, 
Mitchell, and Co. have built a vessel named the Gluckauf, 
which has been specially constructed for the carrying of 
petroleum in bulk from America to Europe. Especial in- 
terest attaches to this steamer, as she is understood to be 
the first which has been specially constructed for this 
trade. She is a vessel of 3000 tons deadweight, including 
fuel. Externally she has the appearance of an ordinary 
three-masted cargo steamer, and is about 300 ft. in length, 
Internally she is very different to other vessels, being sub- 
divided into a number of cells or compartments for the 
expansion and contraction of the liquid cargo, and for 
controlling the gases which escape therefrom, the details 
of which arrangement have been carried out on a system 
patented by the builders, She is fitted with a very 
elaborate system of pumping appliances, the whole of her 
pumps having been manufactured by the Worthington 
Pumping Engine Company. During the trial they worked 
with the greatest regularity, and without the slightest noise. 
Four of these pumps are fitted on board for different pur- 
poses, the largest one being of sufficient capacity to dir- 
charge the whole cargo in twelve hours, The machinery cf 
the vessel has been manufactured by the Wallsend Sli, - 
way and Engineering Company, the engines being on the 
triple-expansion system. She attained a speed of 10} 
knots with three-quarters of her total deadweight on 
board. The Gluckauf, which is fitted throughout with 
the electric light, left the Tyne for New York yesterday, 
and will take her first cargo of petroleum to a German 
port. 


The Steel Trade.—It is with pleasure that we can 
announce that the steel trade continues active. All the 
steel rolling mills in the North of England are well 
employed, but there are still complaints about the low 
prices. Heavy sections of steel rails are now being offered 
at 3/. 10s. per ton at the works, 


The Coal and Coke Trades.—The fuel trade remains 
quiet. The keen competition has driven producers to 
look for relief, and they have applied to the royalty 
owners, but without success. There is a feeling that more 
direct dealing with the colliery owners and consumers 
would be beneficial to both parties. Coal can be bought 
at 9s. per ton on the Tyne, but with 3s, 6d. freight to 
London and 1s. 1d. duty, that is increased to 13s. 7d., and 
it is sold in the metropolis at 24s. to 253. per ton, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Market.—There is very little trade doing 
in this district this week. Business is completely upset 
by the elections, and the damage caused by the in- 
terruption is almost incalculable. The armour plate 
mills and foundries engaged on heavy casting are very 
busy, and there is an improvement in the demand for best 
classes of cast steel and edge tools. One remarkable fea- 
ture is, that owing to the recovery of the Australian 
market, very heavy lines are being booked in this district 
for bar steel, wire rods, wire, tyre irons, and other goods 
required in the colonial trade. The increasing value of 
wool and tallow has brought about this change. 


A New Trade.—One Sheffield firm has turned its atten- 
tion to the rolling of Charlier steel for horseshoes. It is 
well known that since the metropolitan authorities refused 
to allow copings on horseshoes, attention has been special'y 
directed to the question. It has been found that the 
“life” of a steel shoe is twice that of an iron one, and tle 
use of these former is not only spreading in the metr: - 
polis, but throughout the large provincial towns. To 
supply this demand special machinery has been put down 
in Sheffield, and the new trade is now a prosperous and 
increasing one. 


South Yorkshire Collieries and the Hull Coal Trade.— 
The official return showing the quantity of coals taken to 
Hull from Yorkshire collieries, and the quantity exported 
during the month of June last, has been published. The 
quantity taken to Hull was 122,096 tons, against 102,592 
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for the corresponding month of 1885, the quantity for the 
six months being 612,488 tons, against 532,256 for the first 
half year of 1885. Denaby Main heads the list with a 
total of 13,000 tons against nil last year, owing to the 
strike. Allerton Main comes second, with a tonnage of 
8504 tons, against 7384; Manvers Main, 7688 tons, 
against 11,224 ; Shireoaks, 5240 tons, against 6808 ; Peck- 
field, 5208 tons, against 4832 ; Houghton Main, 6264 tons, 
against 2512; Monk Bretton, 5088 tons, against 1160 ; 
Carlton Main, 4864 tons, against 2296 ; Theybergh Hall, 
4616 tons, against 5544 ; and Elsecar, 4272 tons, against 
3848. The export trade for the last month from Hull 
amounted to 58,870 tons, against 60,818 tons for June 
of 1885, the total quantity exported for the six months 
being 236.195 tons, against 229,202, North Russia was 
our principal customer, 





MISCELLANEA, 
THE annual meeting of the Association of Municipal and 
Sanitary Engineers has just been held at Hanley. 


M. H. Vivarez, the well-known electrical ergineer of 
Paris, has been nominated Chevalier of the Legion of 
Honour, 


The wreckers at work upon the Oregon last week re- 
covered 181 mail bags, making 461 bags recovered out of 
598 on board. 


A remarkable discharge of brine has been discovered in 
a meadow at Marton, near Northwich. The brine shoots 
up about 6 ft., and flows with great force. 


Lord Rosebery has made arrangements for the publica- 
tion, in future, of diplomatic and consular reports on 
trade, &c., as separate and substantive papers, 


A Yokohama telegram has announced the sailing from 
that port of the second ship laden with tea to be conveyed 
across America by the Canadian Pacific Railway. 


The directors of the London and St. Katharine Docks 
Company recommend that a dividend at the rate of 2/. 
per cent. per annum be declared for the past half-year. 


The directors of the India-Rubber, Gutta-Percha, and 
Telegraph Works Company (Limited) recommend an in- 
terim dividend of 5 per cent., or 10s. per share, tax free. 


A correspondent of the Russian journal Caspian, writing 
from Merv, says that the opening of the railway station at 
that place would be celebrated not later than the 8th 
inst. 


The Preussen, the first of the new line of mail steamers 
built in a German shipyard, was launched on Saturday 
near Stettin. It is intended to ply between Bremen and 
Hong Kong. 


Messrs. Krupp have secured a contract from the 
Chinese Government for the supply of 1500 tons of steel 
rails, the price, including freight, being 25s. per ton below 
the lowest English offer. 


President Cleveland has signed a Bill revoking the 
grant of lands made to the Atlantic and Pacific Railroad 
for the construction of a railway line from Missouri and 
Arkansas to the Pacific coast, 


The Espitgle, 10, sloop, has made a test of her new 
armament andatwo hours’ preliminary trial of her ma- 
chinery. The trial of her oo was satisfactory and 
the firing in all cases successful, 


More than half a million carats of diamonds, worth 
about a million sterling, are now annually cut and polished 
by the Antwerp diamond cutters. There are in that city 
over thirty diamond-cutting mills, 


The Belgian Government has given notice to the Red 
Star line, which runs its steamers between Antwerp and 
Philadelphia, that it intends to substitute a new con- 
vention for that at present existing. 


The number of visitors to the Colonial and Indian Exhi- 
bition for last week was 167,489. Total since the opening, 
1,650,448. This is by far the highest total of all the exhi- 
bitions for a similar period of time. 


The directors of the Direct United States Cable Com- 
pany (Limited) recommend a final dividend of 2s, per 
share, making with the interim dividends already paid 
£# per cent. for the year ending the 30th of June. 


The Institution of Civil Engineers has presented to the 
library of the Yorkshire College, copies of such volumes 
of the Minutes of Proceedings of the Institution as are in 
stock, 40 in all. 


The river gunboats of 363 tons and 310 horse-power, 
Medway, Medina, Spey, and Tees, and two other gun- 
boats, are being got ready at Portsmouth to take part 
with the Channel Squadron in some operations at Mil- 
a Haven illustrative of the attack and defence of har- 

urs, 


Instructions have been received at the School of Mili- 
tary Engineering, Chatham, for a pontooning camp of 
instruction to be formed at Wouldham, on the banks of 
the Medway, near Rochester, on the 19th inst. The 
os = consist of upwards of 500 Royal Engineers, of 
all ranks, 


The Anglo-American Brush Electric Light Corporation 
(Limited) state that they are prepared to indemnify all 
users of their incandescent electric lamp, known as the 
‘* Victoria” lamp, against proceedings for any alleged 
infringement in those lamps of the patent rights of other 
manufacturers, 


The gross ron of the twenty-two principal railways 
1 


in the United Kingdom, for the week ended July 4, 
amounted, on 15,2894 miles, to 1,254,125/., and for the 





corresponding period of 1885 on 15,141} miles, to 1,262,3167., 
an increase of 148} miles, or 0.9 per cent., and a decrease 
of 8191/., or 0.6 per cent. 


A sham torpedo attack has been made at Berehaven by 
two of the second-class torpedo boats and the seven steam 
pinnaces attached to the fleet of nine ironclads there as- 
sembled. The torpedoes were caught in the nets of the 
ships, and the attack generally was considered a failure, 
but the conditions were all in favour of the defence. 


The losses sustained by reason of the stcike on Mr. 
Gould’s south-western railways shows that the Knights 
of Labour expended 100,000 dols. during this strike, and 
that the strikers lost 1,000,000 dols. in unpaid wages. The 
business of the lines was greatly curtailed, the damage 
suffered in respect of the railway property exceeding 
3,000,000 dols. Nobody gained anything by the strike. 


M. Granet, the French Minister of Posts and Tele- 
graphs, has concluded a contract with the Messageries 
{aritimes Company, by the terms of which it is speciall 
stipulated that the company’s vessels shall be of Frenc 
construction and use French coal, and also that the trans- 
port tariff shall no longer benefit British products to the 
detriment of French merchandise. The new contract will 

come into force at the end of 1888. 


The Odessa correspondent of the Daily News writes: 
“The Popoff gunboat Nishni Novgorod started from 
Sebastopol to join in the evolutions in the Odessa Roads. 
She encountered what at the worst I should term a stiff 
half gale with a slightly choppy sea. After a few hours 
she was towed back to port, Asa matter of fact, under 
the most favourable circumstances, the maximum speed 
of the Popoffka is from five to six knots only.” 


The following figures show the Customs returns of 
copper for the past six months, compared with the same 
figures in 1885 ; 

Imports, January 1 to June 30. 
1886. 


1885, 
tons. tons. 
Copper of all descriptions... 59,342 64,921 





Value ... £2,328,615 £3,002,685 


The Board of Trade returns for last month are some- 
what more satisfactory than they have been for a —_ 
time past. During last month the quantity of iron an 
steel exported was 335,000 tons, valued at 2,130,000/., 
against 299,000 tons, valued at 2,026,000/. last year. The 
rate of the increase in value is only about half as great as 
that in quantity, owing to the lower prices now ruling. 
The increase is chiefly due to the large demand for tin- 
plates in the United States, which took 32,000 tons 
of these articles, against 18,000 tons in June, 1885. There 
is also an increase in pig iron, old iron, and steel, and 
there are moderate increases in hardware and cutlery, and 
in machinery and millwork. 


The Russian authorities are about to expend consider- 
able sums of money on the improvement of the Black Sea 
ports. The port of Mariopol is to be thoroughly repaired 
under the direction of Messrs. Boreicha and Maximovitch, 
engineers, at a cost of five million roubles. At Odessa 
the mole is to be levelled and repaved. The foundation 
of the mole is to be repaired and new breakwaters con- 
structed. The harbour is also to be deepened. These 
alterations will entail an outlay of one and a half million 
roubles. A new port is to be made at Novorossisk for 
3,800,000 roubles, and is to be ready by 1888, Various 
other improvements are to be effected at Nicolaieff, Otcha- 
koff, Yalta, Sebastopol, Taganrog, and in the canal of 
Kertch-Yenikale, 


The Times states that the new double-turret ship 
Trafalgar, the keel of which was laid at Portsmouth on 
the 18th of January, is being pushed forward with re- 
markable expedition. Several thousand tons of weight 
have been actually placed upon the blocks. This includes 
nearly the whole of the double bottom, the stem, as many 
of the frames as can be placed in position until the erec- 
tion of the stern-post, and a great many of the deck 
beams. As compared with the same amount of progress 
in the Camperdown, the last ship launched at the yard, 
there has been a saving of nearly 3000/1. effected, or 
20 per cent. upon the money spent upon labour. Should 
the same rate of progress be maintained, the cost of con- 
struction would fall 20,000/. below the estimate, as com- 
pared with that of the Camperdown. 


Last week an accident occurred at the Folkestone 
Harbour station. A particularly heavy train of merchan- 
dise was being brought down the tramroad to the harbour 
with specially constructed engines, to suit the steep 
gradient of the line, attached to the back of the train. 
On arriving a short distance of the station, the driver 
became aware that the train was getting beyond his 
control. The company have wanted very powerful 
brakes to these trains, and the driver at once applied all 
the brake power possible. The train dashed at the rate 
of forty miles an hour to the bottom of the steep incline 
into the station where on the same line was a train of 


twelve carriages laden with fruit and vegetables. The 


driver of the engine stuck to his post, but the fireman | 94 


jumped off just before the collision, The runaway train 
ae ae the fruit train. Fortunately no one was injured 
by the accident, as on seeing the approach of the train 
the railway officials quickly dispersed till the shock was 
over, 


On Wednesday last a most successful trial with liquid 
fuel in the shape of shale oil was made on board the 
steam yacht Gelert, the property of Mr. R. H. Johnston 
Stewart, of Glasserton, Whithorn. The yacht is a fine 
little vessel of 130 tons, and behaved well on the trial 
trip, which was from Gourock to Kyles-of-Bute and back, 
She is the first yacht to which this new fuel arrangement 





has been adapted on the Clyde. The burners and appli- 
ances used were those of Mr. John Neil, Glasgow and 
Greenock, who is well known in yachting circles, the 
whole having been supplied and fitted by the Ardrossan 
Shipbuilding Company, Ardrossan, who have given great 
attention to the fitting of the arrangements on board the 
yacht. Steam was got up in Gourock Bay, and the 
Gelert, burning her oil fuel, steamed as far as the Kyles- 
of-Bute and back to Gourock, maintaining an average 
speed during the run of 94 knots per hour, the cost of oil 
consumed on the run being computed to be about 2s. per 
hour, which is much cheaper than the average cost of coal 
 eotrpsg consumed on board the yacht. There was on 
ard a large party of gentlemen interested in the experi- 
ment, amongst whom were Captain Johnston Stewart, 
son of the owner; Captain Flashman, Gl w and 
Gourock, agent for the owner ; Mr. Besant and Mr. Wil- 
liamson, Lloyd’s surveyors, Greenock; Mr. Mansel 
Messrs. Aitken and Mansel, Glasgow); Mr. Mansel, 
un.; Mr. John Rennie (Ardrossan Shipbuilding Com- 
pany); Mr. John Neil, Glasgow, patentee of appliances ; 
fr. Menzies (Messrs. Aitken and Mansel, Glasgow) ; Mr. 
Jackson (Messrs. Dunsmuir and Jackson, engineers, 
Glasgow) ; and Mr. Logan, naval architect, who expressed 
considerable satisfaction at the result, and as Mr. Neil 
had in contemplation several improvements on the 
burners and general apparatus, much better results than 
even those of Wednesday will probably follow. Among 
the most striking features of the trial were the entire 
absence of smell from the oil and the small percentage of 
smoke emitted from the funnel leaving no dust on deck. 








New Soutu Wats Ratitways.—According to an official 
report the gross receipts from the New South Wales 
Government railways for 1884, were 2,086,237/., the work- 
ing expenditure, 1,301,259/.; and the net earnings, 
784,978/.; yielding 4.20 per cent. upon the capital in- 
vested in the lines in operation (1618 miles). From tram- 
ways the total earnings were 219,942/., the expenditure, 
215,167/., and the net earnings, 4775/. The tramways 
yield, it will be seen, much less satisfactory results than 
the railways. 

PATENTS IN THE UNITED StaTes.—It appears that during 
the fiscal year ending June 30, 1885, the number of applica- 
tions for patents received by the United States Patent 
Office was 32,662; for designs, 1071; for re-issues of 
patents, 156; for trade marks, 1126 ; and for labels, 673, 
making a total of 35,688, inst 38,852 during the pre- 
ceding year. The number of caveats filed was 2515. The 
number of patents granted, including re-issues, was 
22,928; of trade-marks registered, 1092; and of labels, 
337, making a total issue of 24,357. The receipts of the 
office from all sources were 1,074,974 dols., as against 
1,145,433 dols. during the preceding year, while the ex- 
penditure last year was 934,123 dols., leaving a surplus of 
140,851 dols. 

COLONIAL AND INDIAN Exurpition.—On Wednesday, 
the 7th inst., the Executive Commissioners and other 
official representatives from the colonies and India were 
entertained by the President and Council of the Institu- 
tion of Civil Engineers. The party started by special 
steamer from Westminster. Landing at Greenwich, they 
were conducted through the grounds of the Royal Naval 
College by the invitation of Admiral Brandreth, Pre- 
sident of the college, who arranged that the painted hall, 
chapel, and museum should remain open until 7 p.m, 
The visitors then witnessed a parade of the boys of the 
Greenwich Hospital School, by permission of the Lords 
Commissioners of the Admiralty. The boys, numbering 
nearly 1000, went through a long programme of drill. 
After leaving the school the company were entertained 
at dinner at the Ship. The after-dinner proceedings were 
necessarily brief, as many of the visitors had other en- 

agements in town, but the toasts were responded to by 
va Napier of Magdala, Captain Hixson, R.N., Sir John 
Hawkshaw, Sir Charles Tupper, Mr. Bhownaggree, Sir 
Philip Cunliffe Owen, and the President, Mr. Woods, 





Sewace Carryinc Steamers.—The Barrow Ship- 
building Company (Limited), Barrow-in-Furness, have 
just secured an order from the Metropolitan Board of 
Works for the building of the first of a series of steel 
twin-screw steamers to be capable of conveying from the 
sewage outfalls in the Thames out to sea 1000 tons of 
sewage sludge. Competitive designs and tenders were 
advertised for by the Board in December last, with the 
condition that, “in the event of the Board not accepting 
any of the tenders a premium of 500/. would be given for 
the design which may be selected as thoroughly suitable 
and the best by the President of the Institution of Civil 
Engineers and the engineer of the Board.” Several de- 
signs were submitted to the Board by various ship- 
builders, and the one selected has been that of the Barrow 
Shipbuilding Company. The vessel is 230°ft. in length 
by 38 ft. beam by 13 ft. 10 in. depth of hold, built of Sie- 
mens-Martin steel and to class 100 A at Lloyd’s. She 
will be propelled by twin-screw triple-expansion engines 
having cylinders 15 in., 22 in., and 33 in. in diameter by 
in. stroke, with a working pressure of 1501b. per square 
inch, capable of steaming 10 knots an hour. The arrange- 
ments for depositing the sewage sludge are entirely novel 
and almost automatic. The vessel is divided into two 
compartments, and the cellular double bottom is of such 
a depth as to allow the sewage to pass out freely, without 
any pumping, through suitable valves, and to give the 
vessel proper ballast forthe return journey. Arrange- 
ments are also made for the rye washing out of each 
hold. This is the beginning of a movement calculated te 
make a vast difference in the sanitary condition of the 
Thames, and its development should be watched by all 
engineers with much interest. 
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EXHIBITS AT THE NORWICH SHOW. 
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KIRKALDY AND BURRELL’S FEED-WATER HEATER. (See page 49.) 
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DAVEY MOTORS, CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., LEEDS. (See page 51.) 


AMERICAN LocomoTIVE BuILDING.—The Baldwin Loco- | turned out only two engines per week, but since the be- ; son, New Jersey, have begun onan order for twenty-four 
motive Works were dull during 1885. Their capacity is | ginning of September they have averaged six engines per | locomotives for the Minnesota and North-Western Rail- 
twelve locomotives cone week, and their average for two | week. The works are now shipping ten narrow gauge | road. The Pittsburg Locomotive Works Company is 
years previous to 1884 was very nearly that. During the | engines to Queensland, but the foreign demand is not | building an iron and brick structure 80 ft. by 300 ft., 
first eight months of 1883 they had very little work, and | large at present. The Cooke Locomotive Works at Pater. | which, when completed, will be used as a foundry. 
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THE MANCHESTER SHIP CANAL. 

Arter four years of untiring activity and resist- 
ance to ceaseless opposition, the promoters of the 
Manchester Ship Canal have brought the gigantic 
undertaking, which will convert Manchester into a 
seaport, and revolutionise the carrying trade of the 
busiest area of the United Kingdom, to a satis- 
factory issue. Very shortly the financial details 
of the project will be laid before the public, and 
substantial guarantees have been obtained that, in 
four years from the date of commencing the work, 





the canal between Manchester and the sea will be 
open for the transit of ocean steamers. We have on 
previous occasions—in fact during the whole course 
of the protracted Parliamentary struggle—devoted 
considerable space to describing the general features 
of the work, which were more or less modified year 
by year, to meet the objections successfully raised 
by its opponents. Our readers are therefore con- 
versant with all the leading facts connected with 
the Manchester Ship Canal, which may, however, 
be conveniently summarised now that the scheme 
is about to be put in execution. The idea of con- 
verting Manchester into a seaport is a very old 
one. So long ago as 1832, the ease with which such 
a scheme could be carried out, and the enormous 
advantages which would follow its completion, 
naturally attracted the attention of engineers, and 
amongst others, Mr. Hawkshaw, then engineer to 
the Manchester and Bolton Railway, and Mr. 
Fairbairn strongly advocated it. But with the new 
railway era, canal construction was rapidly fall- 
ing out of favour and the scheme was abandoned 
and practically forgotten, till Mr. Daniel Adamson, 
in 1881 or 1882, revived it on a far larger scale 
than had ever been dreamt of by the earlier engi- 
neers. It is not too much, perhaps, to say that it 
is to the indefatigable exertions of Mr. Adamson, 
the success of the undertaking is due. As soon 
as a plan of action had been decided on, the neces- 
sary surveys were commenced, and the first Parlia- 
mentary contest began in 1883, strenuous opposition 
being made by the Liverpool Dock authorities, 
the London and North-Western Railway Company, 
and other bodies having large vested interests in 
the carrying trade. In spite of all difficulties, 
however, the Bill passed through the Commons’, 
but was thrown out by the Lords’ Committee. Re- 
turned to Parliament in 1884, the measure was again 
defeated, chiefly on account of the alleged interfer- 
ence with the Mersey estuary, as the canal was 
then laid out to pass throughthe centre of the estuary, 
which is obstructed by ever-shifting sandbanks. This 
time the measure passed through the Lords’, but 
was rejected by the Commons’ Committee, and for 
the third time the untiring promoters appeared with 
their project last year, modified as shown upon the 
plan we publish on page 67. From this plan it 
will be seen that the last tenable objection was 
removed, as the canal skirts the southern shore of 
the Mersey estuary, suitable provision being made 
to accommodate the Weaver Navigation that makes 
its exit near Frodsham. On this occasion the canal 
promoters were signally triumphant, and obtained 
their Bill at last, after having brought it success- 
fully through four Committees out of six. Such a 
prolonged and keenly contested struggle was of 
course enormously costly, not much short of 350,000I. 
having been spent in defending and attacking the 
measure. The expenses of the Canal Company were 
146,0001., which was raised by public subscription— 
almost wholly in and around Manchester. This 
year the company again had to come to Parliament 
for sanction to pay interest out of capital during the 
time of construction, and they are now empowered 
to pay such interest at the rate of 4 per cent. per 
annum for the period of four years that the works 
are to be under construction. 

By the Act which received the Royal assent on 
August 6, 1885, the Manchester Ship Canal Com- 
pany was incorporated for two principal objects: The 
construction of a canal navigable by vessels of the 
largest capacity between the deep waiter of the 
Mersey estuary at Eastham on the opposite bank 
of the river to Liverpool and Manchester, and for 
the acquisition of the entire interest of the Bridge- 
water Navigation Company. 

The purchase of the undertakings of the Bridge- 
water Navigation Company is fixed by the Act at 
1,710,000/., and the deposit required to be paid 
into the Bank of England as an earnest of the com- 
pletion of the bargain was made on February 2, 
1885. This purchase of the Bridgewater under- 
takings is the inevitable corollary of the prime 
object, as some of their properties are required for 
the purposes of the ship canal. These undertak- 
ings have for some years paid a dividend of not less 
than 8 per cent. 

The Bridgewater undertakings include the 
Bridgewater Canals, the Mersey and Irwell Naviga- 
tion, the Runcorn and Latchford and the Runcorn 
and Weston Canals, the Runcorn Docks, the Duke’s 
Dock in Liverpool, and extensive warehouses in 
Liverpool and elsewhere. The whole interests are 
transferred to the Manchester Ship Canal Company. 
The ship canal will be practically one continuous 





dock, 35 miles in length, 26 ft. deep, and 120 ft. wide 
at the bottom, almost any portion of its banks being 
capable of conversion into wharfage accommoda- 
tion. It will commence at a point on the River 
Irwell (see plan, page 67), about one mile from the 
Manchester Royal Exchange, and proceeding vid 
Barton-upon-Irwell, Irlam, Partington, Hollingford, 
Thelwall, Latchford, and Warrington to Runcorn 
Gap, it will pass through the outer basins of the 
Mersey and Irwell Navigation, to be extended 
thence along the Runcorn shore, widening out to 
form a dock and wharving for Runcorn. Passing 
under the Runcorn Viaduct and alongside the outer 
walls of the Runcorn and Weston Point Docks, across 
the mouth of the River Weaver and through the 
Frodsham Marshes, it will skirt the shore near 
Ince and pass inland across Stanlow Point in front 
of Ellesmere Port, where the canal will again be 
taken inland until it nearly reaches Eastham Ferry 
above Liverpool on the opposite shore; here it 
will enter the deep water of the Mersey Estuary. 

Eastham is directly opposite to the port of 
Garston, which is at the south end of the Liverpool 
Docks. At the entrance to the canal there will 
be tidal gates which at low water will be worked 
as locks. Large vessels will be able to enter or 
leave the canal at almost any state of the tide, 
instead of only during forty minutes of each tide as 
at Liverpool. 

It is considered that vessels will be able to navi- 
gate the canal with ease and safety at a speed of 
five miles per hour. At this speed the journey 
from the entrance to the docks at Manchester would 
occupy from eight to ten hours, including the time 
required for the passage of the locks. 

The canal will be lighted by the electric light, and 
so buoyed as to enable vessels to pass up and down 
at any hour. The ascent to the level of the docks 
in Manchester, which is 60 ft. 6 in. above the level 
of the ordinary tidal portions of the canal, will be 
made by means of four sets of locks as follows : 





ft. in. 
Latchford locks 16 6 rise 
Irlam $s at ue i 140,, 
Barton aS om wh ads 1 i 
Entrance ,, to Manchester docks 16 0~,, 
60 6 


These locks will divide the canal into four reaches, 
the individual lengths of which are as follows : 
miles. fur. 


From Eastham to Latchford ... an 20 6 
» Latchford to Irlam sag oes 7 3 
»,» Irlam to Barton .. 2 6 


»» Barton to Manchester docks ... 4 0 
34 7 

The locks will be of such capacity as to admit 
the largest merchant vessels afloat, and are also 
arranged,as to accommodate small craft. Each set 
will comprise three locks as follows, all capable of 
being worked simultaneously. 1. A large lock, 
550 ft. by 60 ft. 2. An intermediate lock, 300 ft. 
by 40 ft. 3. A small lock, 100 ft. by 20ft. These 
locks are respectively adapted for ships of the largest 
size, for vessels of smaller tonnage, and for coasters 
and barges. Each set of locks can be worked inde- 
pendently by hydraulic power enabling vessels to 
be passed up or down in 15 minutes. At each set of 
locks there will be flood sluices with clear opening of 
from 120 ft. to 160 ft., which will rest on sills at the 
level of the bottom of the canal. The piers which 
carry these sluices will be sufficiently high to enable 
them to be raised above the level of the highest 
flood, thus preventing any obstruction to the pass- 
ing of floods down the canal. Owing to the increased 
depth, the much straighter course, and the greater 
capacity of the new channel, floods will pass off at 
such a considerably diminished height as to be of 
great benefit to all owners and tenants of the ad- 
jacent property. Under ordinary circumstances 
the water not used at the locks will flow over the 
tops of the sluices which will be closed, thus the 
sluices will form movable weirs. 

Spacious docks, with a total water area of 854 
acres and four miles of wharfage, will be constructed 
at Manchester, Salford, and Warrington, and coal 
basins at Partington, to connect the canal with the 
railway system of the Cheshire Lines Committee ; 
a branch line will also be built from Warrington 
to join the London and North-Western Railway, 
thus establishing accommodation for the Lancashire 
and South Yorkshire coalfields. Direct communi- 
cation will be made between the canal and the 
Shropshire Union Canal and London and North- 
Western Reilway at Ellesmere Port; with the River 
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Weaver Navigation at Weston Point ; with the 
Bridgewater Canal at Runcorn, and with the great 
system of canals that centre at Manchester. 

Turning now to the leading financial features of 
this great scheme, we find that the authorised share 
capital of the company is 8,000,0001., of which 
750,0001. have been already allotted. The public 
will therefore be asked by Messrs. N. M. Rothschild 
and Sons, who are acting as financiers for the com- 
pany, to subscribe for 7,250,000/., which, judging 
from the contract entered into with Messrs. Lucas 
and Aird, will be amply sufficient for all require- 
ments. The estimate of the company’s engineer, Mr. 
Leader Williams, for thecanal works, was6,311,0001., 
but Messrs. Lucas and Aird have undertaken to 
complete the whole works for 5,750,0001., or a sum 
more than half a million under the engineer’s esti- 
mate, The value of land that must be purchased 
for the canal is 802,000/., and the sale price 
of the Bridgewater and Mersey and Irwell Canal 
systems is 1,710,000. Besides this, the prelimi- 
nary expenses, to be repaid to the subscribers in 
shares, amount to 146,000/., bringing the total 
expenditure up to 8,408,000/. The total authorised 
_ capital is 9,812,000/., so that only a comparatively 
small issue of preference stock can be made. 

This is a gigantic undertaking, involving the ex- 
penditure of vast sums of money, but the traffic it will 
command when completed will be on the same large 
scale, and even at the moderate rates which the com- 
pany are authorised to levy, should not only—assum- 
ing the work to be carried out as anticipated—earn a 
good revenue, but must revive, stimulate, and even 
transform many industries drooping now under the 
burden of high tariffs for transport. The present cost 
of transferring a ton of goods from ship in Liver- 
pool to railway station at Manchester varies 
from 9s, 5d. to 17s. 1ld. The maximum canal 
charges for the same distance will range from 
4s. 9d. to 7s. 9d. per ton. And, of course, corre- 
sponding economies, which mean in many cases the 
conversion of a loss in manufacture to a fair profit, 
will be effected in all the great centres of Lancashire 
and the adjoining counties. Stockport, Rochdale, 
Oldham, Huddersfield, Leeds, and scores of other 
towns will be relieved from the intolerable rates 
they have now to pay. No wonder vested interests 
fought hard against this scheme. The railway car- 
rying companies between Liverpool and Manchester 
must fall entirely out of profitable competition, for 
whereas they now charge from 6s, 8d. to 10s. 10d. 
per ton from station to station, they will be 
obliged, if they maintain the traffic, to charge 
almost nominal and wholly unremunerative rates. 

The amount of paying traflic that might at the 
present time be carried on the canal is 21,000,000 
tons per annum, but the calculation of the com- 
pany, both now and before the various com- 
mittees, is based upon 3,000,000 torg yearly, 
carried at half the existing rates. Thése, with 
ship dues, and the net income of the Bridgewater 
Canal (60,0001.), would produce a revenue of 
885,000/., from which has to be deducted the sum 
of 176,0001., the estimated cost of working, and 
a revenue sufficient to pay a dividend of more than 
7 per cent. on the capital, with a large margin for a 
reserve fund, will be thus earned. Generally an un- 
certain element exists in such a calculation of results, 
There can be no doubt about the great tide of traflic 
that will set in as soon as the works are finished, and 
the allowance for working expenses is a sum which 
past experience can fix with certainty. The cost of 
the work is therefore the only item that is open to 
question. But the execution of this undertaking, 
great though it is, presents absolutely no engineering 
difficulties, the solutions of which would have to be 
made at the cost of the shareholder. The examina- 
tion of the route has been so thorough, and the 
nature of the ground is so well known, that neither 
engineers nor contractors can fall into error, and 
we do not hesitate to say that th» names of Mr. 
Leader Williams and Mr. Abernethy on the one 
hand, and of Messrs. Lucas and Aird on the other, 
leave no room for doubt that an exhaustive in- 
vestigation on this vital point was made before the 
figures to be laid before the public were arrived at, 
and that the work will be fully completed for the 
agreed sum. 

That the canal should form an investment more 
or less profitable is, however, a matter of minor 
importance compared with the revolution in trade 
that it will create. The railway companies con- 
cerned may suffer by the competition, but their loss 
will prove the gain of the greatest manufacturing 
centre in the country, and a vigorous blow will be 





struck at the root of one of our greatest commercial 
evils—excessive carriage tariffs. It is not probable 
that Liverpool will find in the Manchester Ship 
Canal a dangerous antagonist. True a large amount 
of traffic that now pauses to pay toll, will be diverted 
into a more direct and profitable channel, but 
new and improved means of distribution are never 
found, in a country whose population and whose 
trade are always rapidly increasing, to damage ex- 
isting interests. On the contrary, it is probable 
that when the district of which Manchester is 
the centre shall possess its own seaport, the 
stimulus thus created will react upon Liverpool, 
and so far from emptying her docks and impoverish- 
ing her warehouses, it will bring a larger business 
to both by means of a general improvement in 
trade. 








THE EXPLOSION OF HOMOGENEOUS 
GASEOUS MIXTURES.* 

WHEN a mixture of coal gas and air is exploded 
in a close vessel by means of an electric spark the 
ignition necessarily takes place first at one point 
only. Once it is started the inflammation spreads 
from point to point in all directions, But it does 
not follow that the inflammation of all the particles 
takes place consecutively in the order of their ar- 
rangement counting from the point of ignition. 
The inflammation will follow a selective course 
and proceed along the lines of least resistance to 
chemical union, or of greatest chemical affinity. 
There is reason for concluding that the hydrogen 
combines first and that its combustion, even ata 
point remote from that where inflammation started, 
will be completed before the combustion of the 
carbon particles near the igniting point. The heat 
due to the combustion of the hydrogen will be 
partially diminishe1 in decomposing the hydro- 
carbons prior to their complete combustion. We 
need not travel further into this comparatively un- 
explored region of chemical research. Suflice it to 
say that the order of arrangement of ignition, in- 
flammation, and combustion denotes sequence, and 
so does the order of chemical selection, decomposi- 
tion, and new combination, and sequence implies 
time. Not only is time required for the marshalling 
of the events in procession, but also for the develop- 
ment of the various actions that are carried on in 
the combustion of a gaseous mixture. What is, 
therefore, usually mentally pictured as an instan- 
taneous chemical combination requires a certain 
amount of time, and in this time opportunities and 
facilities are found by the heat to dissipate itself. 
It is this dissipation of heat which is tco frequently 
ignored in calculating the temperature and pressure 
of explosion. 

The rapidity with which inflammation spreads 
through an explosive mixture may be made to vary 
materially by altering the intensity of the igniting 
spark or flame, and by increasing the number of 
points of ignition. This latter can be done by 
arranging the mixtur: in such a manner that the 
ignition of the first portion will tend to project the 
burning particles into the mass. By bringing me- 
chanical disturbance otherwise into play to facilitate 
chemical union the speed of inflammation can be 
greatly increased. 

In whichever way the chemical combination 
goes on, it must, from the outset, be accompanied 
by a mechanical effect that exerts an important in- 
fluence on the subsequent combustion. The burn- 
ing gases round the point where inflammation begins 
will, by their expansion, compress the gases in the 
zone just beyond. These in their turn on becoming 
heated by combustion will further expand and pass 
on the compression in an augmented degree to the 
layer of gases surrounding them. And so the com- 
bustion, as it spreads, will be forcing up an ever-aug- 
menting wave of compression before it. The rise of 
temperature due to this mechanical compression alone 
tends to facilitate the combustion of the particles. The 
rise of temperature produced by compression cannot 
go on indefinitely as the combustion advances. <A 
point must be reached sooner or later according to 
the nature of the gaseous mixture, at which the 
temperature due to this cause is of itself sufficient 
to explode the gases within its influence. It is 
scarcely necessary to state that by raising the pres- 
sure at which the gases are ignited, by previous 
compression above the atmosphere, the degree of 
compression sufficient to produce explosion will be 
correspondingly sooner attained. 

We come now to a very interesting physical 





* See previous article on page 332 of our last volume. 





question. When the advancing wave of com- 
pression, gathering intensity in its course, at last 
reaches the explosion point, how far does the com- 
pression set up extend at that moment? Does it 
extend to all the unburnt gases beyond, so that the 
pressure is distributed equally over the sides of the 
vessel, or is it confined to a limited region near the 
point reached by the ‘‘ explosion wave” as it has 
been called? Those of our readers used to deal with 
questions of hydrostatics and aérostatics connected 
with steam, hydraulic, and pneumatic pressure, may 
at first be somewhat at a loss to grasp what is 
meant by a pressure generated midway in a body 
of air or gases without being distributed equally 
throughout the containing vessel. Such a pheno- 
menon appears to ignore the axiom that action and 
reaction are equal. And so it would if it were a 
question of statics. But it isone of dynamics, and 
one that has hitherto been scarcely touched upon. 
A dynamic pressure such as is produced by suddenly 
arresting the flow of water in a pipe, or by the 
‘‘water-ram ” action, is familiar enough, but not a 
pressure existing locally, although but for a 
moment, in a body of highly compressible fluid. 

The small amount of resistance we meet with in 
moving about in the atmosphere has led us to 
regard air as a comparatively non-resisting medium. 
It is only when we witness for instance a block of 
granite shattered to atoms or a piece blown out of 
the flange of a 68 1b. rail by the detonation of a 
piece of gun-cotton placed loosely upon it, and 
without anything to prevent the free escape of the 
gases as they are evolved, that we begin to realise 
the fact that air or gas acts like a heavy solid in re- 
sisting an extremely rapid displacement of its 
particles. 

In atube fitted with a theoretically incompres- 
sible column the pressure applied at one end will be 
transmitted instantaneously in its entirety at the 
other end of the column. In this case there is no 
loss in any compression of the particles amongst 
themselves or in producing pressure against the 
sides of the tute. When the column is of a 
substance slightly compressible with change of 
volume, the head of the column first becomes com- 
pressed on the application of pressure, and whilst 
this portion is in motion and the force is performing 
work in altering the position of the particles to pro- 
duce local pressure longitudinally and laterally, 
there is only the balance of the force left for the 
time being to be exerted as pressure at the other 
end. When the column isa highly compressib e fluid 
like air, the same kind of action takes place, but to 
a greater degree. As long as the force, which was 
measured in terms of pressure, is partially expend- 
ing itself in performing work or raising the tempe- 
rature of the particles at one end of the column, it 
is only the balance of this force that will be exerted 
potentially as pressure towards the other end. 
The relation between the divided quantities of the 
force that manifest themselves at either end will 
mainly depend upon the time given for their mani- 
festation. It may be said in reference to the effect 
of the pressure at the head of the column that what 
is gained in intensity is lost in time, and what is 
gained in time is lost in intensity. 

When the explosion is extremely rapid the force 
exerted may be equivalent to several tons on the 
square inch in mid-length, without addirg to the 
initial pressure at the further end of the tube. So 
much to assist our readers in accepting these views 
without having to do violence to their deductions 
from the third law of motion. 

When the combustion is extremely rapid as in a 
mixture of hydrogen and oxygen, the ripple of 
compression will develop into the wave of explosion 
before many inches have been traversed. In a 
weaker mixture of coal gas and airas many feet will 
be required for the development of the explosion 
wave as inches in the other case. 








THE MESSAGERIES MARITIMES. 

TuIs important undertaking continues to fully 
maintain its position as one of the principal steam 
shipping enterprises of the world, although, in 
common with its contemporaries it has suffered from 
the depression of the times, so that the dividend 
upon its share capital has slipped back from 7 per 
cent. per annum to 5 per cent. per annum. The 
company’s fleet stood at the commencement of the 
current year at fifty-eight steamers, representing 
an aggregate burthen of 151,151 tons correspond- 
ing to an aggregate displacement of 249,497 tons. 
The company’s steamers were propelled by engines 
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of an aggregate nominal force of 24,175 horse-power, 
or 95,762 horse-power indicated. The fleet was 
valued in the accounts for 1885 at 4,768,180I., to 
which we should add 64,326/. for vessels in course 
of construction, making an aggregate of 4,832,5061. 
or 182,6701. in excess of the corresponding total for 
1884. The increase of 182,6701. is more than ac- 
counted for by the bringing into service four large 
steamers, viz., the Océanien, which has been em- 
ployed in the Australian and New Caledonian 
postal service; the Mantapau, the Ortégal, em- 
ployed in what are known as free voyages, and 
more particularly upon the company’s London 
line ; and the Haiphong, which has gone out to 
Saigon. On the other hand, the company lost last 
year the Scewandre, which was sunk in collision 
near Gibraltar, and the wreck of which rendered 
it necessary to write off 46,5221. The equipment 
account was increased last year to the extent of 
36301. The stores accumulated by the company at 
Marseilles, La Ciotat, Bordeaux, and elsewhere 
represented a value of 479,906/. at the close of 
po as compared with 515,691. at the close of 
1884, 

The general result of the company’s working for 
1885 may be summed up as follows: 30,600 addi- 
tional leagues run, 112,000/. additional revenue 
earned, 32,000/. additional working expenses in- 
curred, and 5 per cent. dividend distributed to the 

“shareholders. The aggregate distance run by the 
company’s steamers in 1885 was 729,780 marine 
leagues, of which 727,486 marine leagues related to 
the working properly so-called, the balance repre- 
senting the distance run by ships undergoing re- 
pair. In the general distance run in 1885, the 
postal service figured for 596,177 marine leagues, of 
which 548,233 marine leagues related directly to the 
service of the French Government, and 47,944 
marine leagues to the public service of the colonies 
of Cochin China, Réunion, and the Comores. In 
the course of last year a new line was inaugurated 
from Saigon to Manilla, and another from the 
Mascareignes Islands to Mozambique ; but the dis- 
tance run upon these lines was not very great. In 
the course of 1885, twenty-eight special voyages 
were made ; two of these voyages were those of the 
Amazone and the Ava, which carried some French 
troops to Haiphong, and afterwards brought them 
back to France. The despatch of the steamers in- 
tended to be employed upon the Manilla and 
Madagascar branches also figured in the special 
voyages of the year, while some cargo voyages were 
also made to meet the requirements of the com- 
pany’s clientéle. The average distancerun by the com- 
pany’s steamers last year, was 12,126 marine leagues, 
and a better average result has never been ob- 
tained in any previous year, although the company’s 
business was interrupted in the course of 1885 by 
the reappearance of cholera at Marseilles, which 
had the effect of closing for a time the ports of 
Italy, Sicily, and Greece to the company’s steamers, 
while in the cases of Egypt, Turkey, Algeria, and the 
Mauritius, they had also to sustain more or less for- 
midable quarantines. The company’s troubles were, 
however, not confined to cholera, asthe Brazilian line 
suffered from an outbreak of yellow fever in Brazil. 
On the other hand, the conclusion of the Treaty 
of Tien-Tsin had a favourable effect upon the com- 
pany’s traftic last year as it terminated long pend- 
ing difficulties between France and China. It was 
high time that these difficulties should be adjusted, 
as they occasioned an unsettled state of things— 
neither peace nor war—which had the effect of 
closing the Shanghai market to the company’s 
steamers for some months. In spite of all obstacles, 
the company’s traffic was conducted last year with 
punctuality and despatch, and the speed prescribed 
upon the various lines by contracts existing with 
the French Government were even exceeded, 
Thus, in the case of the China line the average 
speed attained was 12.33 knots per hour, while the 
prescribed speed is only 10$ knots per hour. Upon 
the Brazilian and La Plata line the average speed 
attained was even better last year, viz., 12.63 knots 
per hour, while upon the Australian line it averaged 
12.17 knots per hour. The number of passengers 
of all classes carried by the company last 
year was 106,223; the aggregate weight of 
goods transported was 421,861 tons, and the aggre- 
gate value of the specie and securities conveyed 
was 6,953,580. The corresponding figures for 
1884 were: 83,721 passengers, 394,647 tons of 
goods, and 6,600,000/. of specie and securities, The 
passenger traffic, therefore, increased 27 per cent. 
last year, the goods traffic 7 per cent., and the 





amount of specie and securities 13 per cent. The 
considerable increase observed last year in the 
passenger movement was attributable to the de- 
spatch of the military contingents which embarked 
for Haiphong in the Amazone andthe Ava. There 
was at the same time an increase of business ‘last 
year in all departments of the company’s under- 
taking, viz., 4 percent. upon the Mediterranean 
line, 8 per cent. upon the Brazilian and La Plata 
line, and 15 per cent. upon the Australian line. 
Although the working expenses increased last year 
great economy was brought to bear upon the con- 
sumption of coal, satisfactory results being obtained 
under this head, while, at the same time, the 
average speed attained was higher. Having regard 
to the increased distance run, there was no actual 
aggravation last year of the company’s outgoings. 
The revenue of the company from all sources in 
1885 was 2,029, 8691. ; the working expenses of the 
year were 1,877,933/., leaving a profit for the 
twelve months of 151,936l., of which 120,000/. was 
distributed to the shareholders in the shape of the 
dividend of 5 per cent. per annum mentioned at 
the outset of our observations. 








THE PHONOPORE OF MR. LANGDON 
DAVIES. 

THE combination of the telephone and the tele- 
graph on the same circuit is one of the latest de- 
velopments of electrical communication, and in 
recent articles we have given descriptions of the 
systems of Mr. Van Ryssleberghe and of Captain 
Cardew, R.E. We have now to add a third system 
which differs from either of these, and that is the 
ingenious arrangement of Mr. C. Langdon Davies. 

Mr. Davies has been working upon the problem 
for some time past, his first English patent dating 
from August, 1884, so that he is to be considered as 
one of the first in this particular field. Many ex- 
periments have been made by him, and his appa- 
ratus is now in a practical shape. All the develop- 
ments of the phonopore are probably not worked 
out yet, because the instrument is capable of a 
variety of uses; but his telephone, telegraph, and 
the combination of these has been brought to a 
practical issue. It is these applications of the 
phonopore which we will now describe. 

The ‘‘ phonopore” itself derives its name from 
the Greek words ¢wv}, sound, and mépos, a passage. 
It is a simple appliance which may be described 
as a wire condenser, that is to say a condenser 
in which the plates or armatures are of insulated 
wire laid side by side. Its nature may also be easily 
understood by likening it to an induction coil 
in which the primary and secondary circuits are 
employed like a condenser, or in other words, with 
one end of the wires free, so that there is no circuit 
for the current. More accurately, it consists, in 
the ordinary form at least, of two silk-covered wires 
bound together parallel to each other, by an outer 
covering of silk, like a two-wire cable, and wound 
in the same position on a bobbin. Two No. 30 
B.W.G. copper wires, each 500 yards long, wound 
together on the bobbin, will, for example, make a 
phonopore ; but of course the dimensions and form 
of the apparatus is varied to suit the special purpose 
for which it is intended. The wires, for instance, 
may be of a different gauge, length, or material, 
and they may be twisted together in a strand instead 
of laid parallel, and so on. Inthe phonopore, how- 
ever, we have two long conductors in close proximity 
but insulated from each other, and the electrical 
impulses in one are transmitted to the other with 
apparently no loss of power, at least for practical 
purposes. The metallic circuit, at the same time, is 
of course broken between the wires, by the inter- 
vening insulator. 

Mr. Davies has found that this apparatus, while 
stopping the passage of the ordinary telegraph 
signal currents, allows the vibratory telephone cur- 
rents to pass, and on this fact is based the system 
of simultaneous telegraphy and telephony which he 
has brought out. ; 

This property of the device in question obviously 
enables him to superpose telephonic currents on a 
telegraph line, and to receive them at the distant 
end, or any intermediate point, or to translate 
them to another line, without interfering with the 
working of the telegraph, 

In order to explain the system better, we shall 
begin with a simple phonopore line, however, such 
as is sketched in Fig. 1, where P T, P T are the 
phonopore transmitters, the wavy lines showing the 
primary and secondary wires of the phonopores 





themselves ; R R the phonopore receivers, to the 
line, and E the ‘‘ earths.” Thisis a line which can 
be worked either by telephone alone, or by the 
phonoporic telegraph which Mr. Davies has in- 
vented, and which we shall describe later on, It 
may be asked what advantage there is in using 
the phonopore for simple working in this way. Mr. 
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Davies, we understand, finds that the introduction 
of the phonopore in the telephone circuit tends to 
eliminate induction noises produced by neighbour- 
ing lines. Asfor the phonoporic telegraph it is in 
itself a novel mode of telegraphing by means of 
vibratory instead of continuous currents, and may 
therefore be held to possess the peculiar advantages 
of that method, some of which were set forth in our 
recent article on Captain Cardew’s system as ap- 
plied to military telegraphy. The chief advantage 
of vibratory currents appears to us to lie in the fact 
they seem better capable of traversing badly in- 
sulated lines, and perhaps also lines of very high 
resistance with smaller battery power, than ordi- 
nary signal currents. 

Fig. 2 is a sketch illustrating a composite line for 





Fig. 2. Composite line 


working ordinary telegraphs and phonopores simul- 
taneously. Here P T is, as before, the phonopore 
transmitter, O T is the ordinary telegraph, and 
R the phonopore receiver. Fig. 3 is another 
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arrangement, where there is an ordinary telegraph 
line from A to B, and another from BtoC. By 
the arrangement shown a plonopore service is 
worked from A to C without interfering with the 
ordinary service. Fig. 4 shows a scheme by which 
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an ordinary telegraph line can be worked from A 
to B, while an independent phonopore service is 
worked from C to D. It will be understood that 
the phonoporic vibratory telegraph may be worked 
with the ordinary telegraph just as the telephone 
can be worked with the latter. 

Turning now to the arrangement of the appa- 
ratus itself, we have in Fig. 5 a phonoporic tele- 
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phone transmitter F connected between the line and 
earth E. Each layer of the ‘ primary” P of the 
phonopore coil is in circuit with the battery B and 
a separate microphone M ; all the layers being con- 
nected conjointly to the poles of the battery as 
shown. ‘The ‘‘secondary,” S, of the phonopore is 
connected to the receivers R R, as shown ; or the re- 
ceivers may be connected not to the secondary wires 
but in a ‘‘ tertiary” wire T as shown, wound out- 
side the other wires. 

The bobbins of the receiving telephones may 
themselves be wound with a phonopore. 

‘These arrangements of the telephone circuit are 
designed by Mr. Davies to increase the power of 
the latter, and diminish the effect of the telegraphic 
currents in it. We come now to the arrangement 
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of the phonopore telegraph as shown in Fig. 6, 
which represents the installation at each end of the 
line ; E being the ‘‘earth” connection as before, 
and L the ao terminal. Between these two 
points the apparatus is joined up; the ordinary 
telegraph O T being joined direct, while the phono- 
poric telegraph is connected through the phono- 
ore P. 
: Dealing first with the transmitter, we have the 
transmitting battery B B in circuit with a Morse 
signalling key K, a vibrating reed interruptor R, and 
the coil which actuates it wound on the core which 





ratus in action. For example, two>Spagnoletti 
extra sensitive needle instruments are connected 
through a resistance of 2000 ohms and worked satis- 
factorily with a battery of sixteen Leclanché cells, 
whilst a phonoporic telegraph is worked simul- 
taneously with them by a battery of four similar 
cells. On increasing the resistance of the line to 
25,000 ohms, the phonoporic telegraph still con- 
tinues to send messages, whilst the single-needle 
telegraph refuses to operate. This demonstration 
shows how the vibratory currents overcome the re- 
sistance of a trying line. 


ig. 6. Phonopore Telegraph 
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Transmi ther 
is shown separately for the sake of clearness. The 
magnetism of the core keeps the reed in vibration, 
making and breaking the current by the well-known 
action seen in electric bells of the ‘‘ trembler” class. 
The reed or interruptor, battery, and Morse key, 
are all in circuit with the primary of the phonopore, 
which is shown with three wires. It follows then 
that the intermittent current set up in this circuit 
by the vibrating reed and broken up into long and 
short Morse signals by the Morse key, acts through 
the phonopore from its primary to its secondary 
wires, the ends of which are insulated at II. The 
impulses of the secondary traverse the line to the 
distant reciever. 

The receiver, which like the transmitter is of 
similar construction at both stations, is connected 
at RT, RT, which are the receiver terminals. It 
consists of a vibratory relay, which is operated by 
the phonoporic impulses, or vibratory signals from 
the line, and in turn works a telegraph instrument, 
such as the Morse or sounder, by the aid of a Post 
Office relay and local battery. The way in which 
the vibratory signals work the relay is very interest- 
ing in itself, but it will be best understood, perhaps, 
after we have described the parts of the relay 
circuit RC. This comprises a battery B B, which 
reinforces the action of the line impulses on a 
vibrating reed interruptor R when these impulses 
are passed through the electro-magnet EM. This 
is effected by a second auxiliary coil A C on the 
core of this magnet. The receiving coil E M is 
simply connected to the receiving terminals R T, 
RT, while the auxiliary coil A C is in circuit with 
the auxiliary battery B B, the reed interruptor R, 
and the coils of the relay electro-magnet R E shown, 
which influences the tongue of the relay in opening 
and closing the local circuit LC. A resistance L R 
is connected in the receiver circuit R C to assist in 
maintaining the constancy of the battery, and a 
galvanometer LG is also inserted to act as a current 
indicator. 

Now the vibratory impulses from the line passing 
in the coil E M, set the reed R vibrating, thereby 
interrupting the auxiliary current in the coil 
AC, which reinforces the effect of the impulses 
from the line. A vibratory current also traverses 
the coils of the relay electro-magnet, and the 
tongue of the relay closes the local circuit every 
time a signal passes on the line. The relay 
tongue operates in a continuous manner, not 
vibratory ; that is to say, the tongue keeps the 
local circuit closed, whilst the vibratory signal 
current traverses the electro-magnet E M, or, in 
other words, the relay responds to the signals of 
the line. The receiver or recording instrument in 
the relay local circuit, whatever that instrument 
be, is actuated and gives out the message. The 
vibrating reed R has more than one contact to 
make and break while vibrating, as will be seen by 
reference to the figure, and the contacts themselves 
are small hammer heads on springs in place of rigid 
contacts. 

By this arrangement Mr. Davies can transmit 
comparatively feeble phonoporic impulses over a 
line, and cause them by reinforcement to operate 
ordinary sounders and other telegraph apparatus. 

At his offices in 110, Cannon-street, E.C., Mr. 
Davies has a variety of apparatus installed and 
working on artificial lines, so as to show the appa- 





Receiver with Relay 
& Local current 


Another installation of Mr. Davies consists of a 
phonoporic telegraph on a line made up of twelve 
electro-magnets of a total resistance of 2500 ohms, 
a quarter megohm (25,000 ohms), and an artificial 
line of 25,000 ohms, making a grand total of 277,500 
ohms. The phonoporic telegraph operates through 
this and works a Post Office relay connected to a 
local sounder. Through the same resistance a 
phonopore telephone is also worked ; the battery in 
this case being two Leclanché cells. 

These experiments, which we have ourselves seen, 
are sufficient to show thatthe property of overcoming 
high resistance is possessed by comparatively feeble 
vibratory currents, a property which renders the 
phonopore capable of working on badly insulated 
and poorly conducting lines, when ordinary tele- 
graph apparatus would fail. Moreover, besides its 
power of working simultaneously with an ordinary 
telegraph, or a telephone on the same wire, the 
phonoporic telegraph can be developed into a mul- 
tiple telegraph by the well-known device of making 
the reeds vibrate to a particular note so as to send 
vibratory currents of one particular period. Several 
of these reeds, with their attendant transmitting and 
receiving apparatus, may therefore be used on one 
line, each sending its own particular vibratory im- 
pulses into the line ; and these impulses would 
vibrate them on harmonic reeds at the other end of 
the line, thus working their own local receiver. In 
this way a number of independent phonoporic 
messages might be sent together on the same wire. 








THE COLONIAL AND INDIAN 
EXHIBITION. 
Canapa—(concluded from page 16.) 

WE have already dealt with the question of the 
natural coal resources of Canada, and now proceed 
to consider the capabilities of the Dominion for the 
production of other minerals. Canada is pre- 
eminently rich in iron ores, a fact that might be 
expected from the great area and diversity of 
geological formation of the country. In some 
districts, as will be seen, the deposits are of great 
extent and excellent quality, but in a few cases 
they labour under a disadvantage of a want of 
accessible fuel. When, however, coal or wood are 
found together with iron ores, it would appear 
possible to establish iron works on a large scale. 

The total value of iron and steel imported into 
Canada in various forms during the year 1884 was 
14,790,727 dols., and the grand total of imported 
iron and steel for the seventen years since the con- 
federation of the provinces in 1868 reaches the sum 
of 230,741,432 dols., oranannual average of thirteen 
and a half million dollars. We have no figures 
showing the production of iron and steel within the 
Dominion, but it is certain that the productive 
capacity of the country is at present far below that 
required to fill the wants. This may be judged 
from the particulars of the number of blast furnaces 
in blow in the Dominion which are given later on. 

Iron ores occur in greater or less profusion in 
every province of the Dominion, and almost every 
variety is represented. Taking the provinces from 
the east and travelling westward, we find in Nova 
Scotia rich deposits of iron ore in many parts. As 
an example, perhaps the most important, we will 
take the property owned by the Steel Company of 





Canada, Limited,”who have iron and steel works at 
Londonderry, Colchester County, Nova Scotia, who 
have a large display of iron ores and manufactured 
iron in the Exhibition. The ore is mostly limonite 
or brown hematite, which has evidently been derived 
from the alteration of spathic ore and ankerite, 
both of which are in many places found in an unal- 
tered condition. The vein also contains ochreous 
red hematite, specular iron ore, and small quantities 
of magnetite. The following analyses, taken from 
the report of the Geological Survey of Canada for 
1873-74, will serve to illustrate the composition 
of the limonite : 
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Mining has been carried on at Londonderry since 
1849, The coke used is obtained principally from 
the Pictou Mine, referred to in our previous article 
onthe coal industry of Canada. Of late, however, 
a considerable quantity of coke has been made on 
the premises from coal from the Springhill Mine, 
also referred to in the same previous article. 

These works are by far the largest in Canada, 
and, in fact, are the only works in which iron is 
smelted by coke. There are two modern blast 
furnaces, 19 ft. bosh and 65 ft. high, with Siemens’, 
Cowper’s, and Ford’s patent hot-blast stoves, which 
are the first set of firebrick stoves erected on the 
continent of North America. There are 67 bee- 
hive coke ovens, puddling forge, and rolling mill, 
the latter including car-axle plant capable of manu- 
facturing 10,000 tons per annum. There is a car- 
wheel foundry witha capacity of 100 wheels a day, 
and the usual accessories of large works of this 
kind. A branch railway three miles in length con- 
nects the mines with the Intercolonial Railway at 
Londonderry station. 

There are other large deposits of iron ore in other 
parts of Nova Scotia, but these have not been 
worked to any extent. They are, however, of con- 
siderable extent, in fact the country is full of iron. 
There is bog limonite, magnetite, hematite, clay 
ironstone, spathic ore, &c. These are all found in 
close proximity to the valuable coal deposits to 
which we have made reference in treating of this 
province in a former number. 

New Brunswick is the next province in geogra- 
phical sequence, but no iron is being smelted there 
at the present, although in 1848 large works were 
established near Woodstock, in Cardigan County, 
at which about 40,000 tons of ore were smelted, but 
the works were destroyed by fire, and the enterprise 
was abandoned. Quebec contains a number of 
small blast furnaces in active operation employed 
in smelting bog iron ore, among these may be 
mentioned the Radnor forges, about ten miles from 
Three Rivers, and the Grantham Iron Works at 
Drummondville, on the River St. Francis. The 
latter have two blast furnaces, each 34 ft. high with 
boshes 8 ft. and 10 ft. respectively. They are 
worked with hot and cold blast, and the blowing 
engines are driven by water power from the river. 
The fuel used is charcoal, and the bog iron ore, 
which contains 40 to 45 per cent. of iron, is 
obtained about three miles from the works. The 
annual capacity is 4000 tons, and the product is 
charcoal pig iron for carwheels. A siding from the 
South-Eastern Railway runs directly into the 
works, and the iron is made into carwheels at 
the foundry at Montreal. An interesting fact in 
connection with a furnace situated in this district, 
and known as the St. Maurice Forges, is that it 
was the oldest active blast furnace on the American 
continent. It was built in 1737, and was blown out 
in 1883, owing to the ore and fuel in the vicinity be- 
coming exhausted. A number of small furnaces 
have been abandoned in this district from a similar 
cause. In the same province there are large 
deposits of magnetic iron ore of excellent quality, 
as may be seen from the following analysis, which is 
that of an ore from Hull, Quebec, and will serve as 
a general representative of such ore. Some of the 
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ore contains a mixture of hematite, and is known | 30,000 tons were raised and in stock at the mine | 


as ‘‘red ore,” while that which is essentially magne- | at the end of 1885, not having been shipped on 
tite is known as black ore. | account of the very depressed state of the iron 
Red Ore. Black Ore. | industry. The ore contains 68 per cent. of metallic 


Peroxide of iron vs ee 66.20 3.99 |iron, and is very free from phosphorus and | 
eae si ‘titanium. ‘The width of the deposit varies from 20ft. 
kale. 6 jpoanmers oo 0.61 | to 70ft. In 1885, three shafts had been sunk 
Lime... ihe — 5 1.85 none | respectively 95 ft., 100 ft., and 135 ft. deep. There 
Magnesia ae eS 0.15 1.88 are a large number of similar deposits in this neigh- 
Phosphorus... «.. ss. (0,015 0.27 bourhood, many examples being shown in the 
i ope et ieee ee pe 0.85 Exhibition. Travelling still further west to the 
cS nck t ott fone. 20.27 Great Plains we find that they are represented in 
Graphite a ~~ _ 0.71 | the Exhibition by specimens of clay ironstone from 
Water Pew e  hy ae 3.27 the Souris River. This ironstone is widely 
——_ -——— | distributed in the North-West Territory, being 
Metallic iron an — associated with the coals and lignites of the 
Spepererees pets’ Mette " : cretaceous and laramie formations referred to in 
This ore occurs in crystalline limestone, and has | our former article on coal. The quality of the ore 
in some places a thickness of over 60 ft. A blast | is often excellent. The average percentage of iron 





furnace was situated near Gatineau River, about | in several specimens from near Fort Edmonton is 
three miles from this mine, but has not been in | 34.98. A specimen from the dirt hills contained 
blast since 1868, being several years ago much | 41.49 per cent. of iron, 1.18 of protoxide 
injured by fire. In the year 1873, 15,000 tons of | of manganese, 0.87 of phosphorus, and 0.068 
ore were raised and shipped to the United States. | of sulphur. A number of rich deposits of 
There are a number of other iron deposits in this | iron ore are also known to exist in the great 
vicinity from which large quantities of ore are | Laurentian and Huronian areas in the unsettled 
raised and shipped to the United States. | districts of the far north, and many more will 
In Ontario, especially in that part of the province | doubtless be discovered as the country becomes 
immediately to the north of the River St. Lawrence, | more thickly settled, and will be mined as means 
very extensive deposits of magnetite and red | of communication become improved. 
hematite occur; of which two may be taken asan| We now pass on to the most westerly province, 
example. The first of these is known as the namely, British Columbia. Amongst the most 
Blairton ore bed, situated in the township of | important deposits in this province are those of 
Belmont. The ore is a finely granular magnetite, | Texada Island, on the Pacific Coast. Here the ore 
and often contains a considerable admixture of | mass is seen to be from 20 ft. to 25 ft. thick. The 
hematite. It occurs in a series of beds, and is | ore is magnetite. A partial analysis of a specimen 
stratified with crystalline limestone, &c., the whole | collected by Mr. Richardson, of the Geological 
being highly inclined. Most of the ore raised from | Survey, gave 68.40 per cent. of iron, and only 
this deposit has been shipped to the United States | 0.003 of phosphorus. Considerable quantities of 
for smelting. The quantity of metallic iron is | this ore have lately been shipped to Washington 
52.72; phosphorus, 0.035; sulphur, 0.027. The | Territory for smelting in connection with bog iron 
second is from the Coe Hill Mine in the township | ore. Specimens of rich magnetites containing from 
of Wollaston. A considerable amount of work has | 49 to about 73 per cent. of iron also occur at Looke, 
been done at this mine. The ore is raised and | on Vancouver Island, specimens of which are 
shipped to the United States, most going to Cleve- ‘shown in the Exhibition. There are also 
land, Ohio, About 30,000 tons were shipped in | similar ore deposits on an island in Queen Charlotte 
1884 ; and 10,000 or 15,000 tons in 1885. Some | Sound. 
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We would refer those of our readers who wish 
for further and more detailed information on the 
various iron deposits of the Dominion, to a hand- 
book of the Canadian Mineral Exhibit, which will 
be issued shortly by the Geological Survey of 
Canada, as well as to a pamphlet entitled, ‘‘ The 
Manufacture, Consumption, and Production of Iron, 
Steel, and Coal in the Dominion of Canada,” which 
has been compiled by Mr. J. H. Bartlett, and 
published by Dawson Brothers, of Montreal. 

Copper is very widely distributed throughout 
Canada, and has at different times been worked ina 
number of places. At present the principal mines 
which have been worked are those of the district 
known as the eastern townships in the province of 
Quebec. This district extends south of the River St. 
Lawrence to the United States boundary line. The 
copper ores, which are generally either copper pyrites 
or bornite, occur in the series of pre-Cambrian 
schists, A number of mines are now worked in 
this district, of which the following may be taken 
as examples. The Crown Mine is situated in the 
township of Ascot. Here the ore is copper pyrites, 
which is disseminated through a bed of the above- 
mentioned schist, varying in thickness from 1 ft. to 
40 ft. This mine is said to be producing about 18,000 
tons of ore annually, all of which is exported to the 
United States. The work is now, for the most 
part, confined to a shaft 1325 ft. deep, from which a 
number of levels have been driven, the longest 
being 300 ft. In another mine in the same township 
the saine ore is worked. Here the opening known 
as the Albert shaft is now about 600 ft. deep, on a 
vein 15ft. wide. It affords a monthly yield of 2000 
tons of ore. A second shaft, known as the Wheal 
Betsy, has been sunk to a depth of 200 ft. ona 
4 ft. vein, and yields an output of 150 tons a month. 
The Harvey Hill Mine is in the township of Leeds. 
It has been worked for a long period. Some years 
ago works were erected at the mine for the treat- 
ment of the ore by the Hunt and Douglass process, 
but were destroyed by fire. The ore here consists 
of bornite, copper pyrites, and copper glance, both 
in veins cutting the strata, and in beds conformable 
to the stratification. The veins, which are irregular 
and lenticular in shape, have a gangue of quartz 
and dolomite, and in places contain titanic iron ore, 
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molybdenite, and small quantities of native gold. 
In the beds the copper ore is distributed through 
the schist in small patches generally of a lenticular 
form, as well as in irregular crystals and grains. 
There are several specimens representing these ores 
in the Exhibition. 

Copper ore also occurs in a number of places in 
the provinces of Ontario, Nova Scotia, and New 
Brunswick, and mining operations of a somewhat 
extensive character are now in progress at Coxheath, 
in Cape Breton County, Nova Scotia. <A trial of 
these ores on a large scale has been made by Mr. E. D. 
Peters, Jun., at the Bay State Smelting aud Re- 
fining Works, Boston, Massachusetts. The results 
of the trial were considered very satisfactory, and 
Mr. Peters states that, taking into consideration 
the prices of fuel, flux, and labour, smelting can 
be done far more cheaply at the mine than at any 
point in the United States, and probably cheaper 
than at any extensive works in America or Europe. 
There are exhibited in the Exhibition samples of 
the copper pyrites, iron ore, and limestone used as 
flux, as well as copper matte and slag. As is well 
known there are very large deposits of native copper 
on the south shore of Lake Superior. These, how- 
ever, are in the United States, but at several places 
on the Canadian side of the lake this metal is also 
found, although not to so greatan extent. Several 
specimens are shown in the Exhibition from Mi- 
chipicoten Island, lying off the north shore of Lake 
Superior. This island is formed of a series of 
igneous and sedimentary rocks, resembling the 
copper-bearing strata of Keeweena Point, on the 
south side of Lake Superior. The copper occurs 
in fine particles and filaments scattered through 
certain of these beds, and mining operations of a 
somewhat extensive character have been carried on, 

As we have already stated, copper ore is widely 
spread throughout the Dominion. The particulars 


we have given will serve to show the general nature 
of its occurrence and of the mining operations which 
have been carried on. 

Lead ore, galena, occurs in many parts of Canada, 
being widely spread throughout the Dominion. 
Canadian galena oftens contains a considerable 
—— of silver. 


Works have been erected at 
ingston, Ontario, for smelting the ore obtained 
from various mines in that province. These ores are 
represented in the Exhibition, as is also the lead 
smelted from them. Large deposits of zinc blende 
occur in the district to the north of Lake Superior. 
At one of these, known as the Zenith Zinc Mine, 
400 or 500 tons of ore have been raised ; but as 
the district is as yet difficult of access it cannot be 
sent to market. There are other less important 
deposits known to exist in various parts of the 
Dominion. As no tin, at any rate of much commer- 
cial importance, has yet been discovered in the con- 
tinent of North America, we have nothing to say 
respecting that mineral in the present notice. 

Silver is a not unimportant metal in the list of 
the economic minerals of Canada; and is doubtless 
one that will in future be much more extensively 
worked. In addition to that which occurs in 
galena, other silver ores are found in several 
districts. At Fort Hope, in British Columbia, 
ores have been found which contain between 
25 dols. and 2403 dols, to the ton. Several rich 
ores occur in a number of other places in this 
province. Silver has also recently been worked at 
a number of places on the north shore of Lake 
Superior, and the results atteined promise very well 
for the future. A very large exhibit of the ores 
from this district is shown in a wing of the Cana- 
dian Court. It has been contributed by Mr. 
Thomas A. Keefer, of Port Arthur. 

The production of gold is an important feature 
in the mineral industries of Canada, In the 
Exhibition two large gilded pyramids are shown. 
One of these represents the production of gold in 
British Columbia during the last twenty - five 
years, the value being about 50,000,000 dols., 
and the other represents the amount of gold 

roduced in Nova Scotia up to the present time. 

his has a value of about 7,700,000 dols. The 
most important gold regions of Canada are situated 
in the provinces of British Columbia, Quebec, and 
Nova Scotia. The first is situated on the Pacific 
Coast, whilst the last forms the extreme eastern 
part of the Dominion. Gold is also found in some 
of the rivers of the North-West Territory, in the 
Lake of the Woods and Lake Superior region, in 
the district north of Lake Ontario, in the province 
of Ontario, and in a few localties in New Bruns- 
wick. In British Columbia mining has been almost 





entirely confined to the placer deposits. In the 


vicinity of the Lake of the Woods and Lake Supe- 


rior, gold occurs in veins associated with silver and 
other ores. In Ontario it is found in auriferous 
mispickel, or arsenical pyrites. In Quebec the 
placer deposits of the Chauditre region and of the 
township of Ditton, are the only ones in which 
much work has yet been attempted. The gold of 
Nova Scotia is found in quartz; the alluvial gold 
so far discovered being quite inconsiderable in 
quantity. 

In British Columbia gold is very generally dis- 
tributed throughout the province, but the richest 
goldfields follow a region of mountains and high 
plateaux, comprising the Purcell, Selkirk, Gold, and 
Cariboo ranges, and their north-western continua- 
tions, lying to the south-west of the Rocky Moun- 
tain range, properly so called, and parallel in direc- 
tion to it. 

Gold is said to have been first discovered in 
paying quantities within the limits of the province 
on the Thompson River, not far from its junction 
with the Frazer. Miners began to flock to the 
province in 1858 and 1859, or ten years after 
the rush to California. The bars and benches of 
the Frazer first attracted attention, but the miners 
were not long in working their way far up to the 
head waters of this great river. In 1860, work may 
be said to have fairly commenced in the Cariboo 
district. Ominica was developed about 1869; 
Kootanie in 1883, and in the present year the rush 
to the big bend of the Columbia took place. In 
1872 Cassiar was discovered, and work began on 
an extensive scale in the following year; while 
1885 was marked by the development of the 
Granite Creek region. Of all these districts that of 
Cariboo has proved the richest and has been the 
most continuously productive. 

The occurrence of gold in the Chaudiére Valley 
was first mentioned in 1835, and since that time 
mining has been carried on to a limited extent. 
The discovery which has recently been made of old 
river channels in this valley, and which are found 
to be exceedingly rich in coarse gold, will, without 
doubt, make the Chaudiére Valley one of the 
richest districts in the Dominion. 

The gold-bearing rocks of Nova Scotia form a 
broad belt along nearly the whole of the Atlantic 
coast of this province. They consist usually of 
felsitic quartzite, sometimes approaching sandstone 
in character, interstratified with beds of dark slate. 
The gold is found in isolated districts of limited 
size, about twenty of which are known. It 
generally occurs in thin interlaminated veins of 
hyaline quartz accompanying the slaty band. The 
richer veins are usually less than 2ft. thick, but 
occasionally several lie near enough to each other 
to be worked together; and frequently the slate 
between them also carries gold. As a general rule 
the greater part of the gold contained in the veins 
occurs as visible grains and nuggets, the latter 
frequently weighing as much as 5o0z. Of latea 
number of new areas, which promise well, have 
been opened. 

Gold from all the districts menticned is on 
exhibition at South Kensington. 

The only metals remaining to be noticed in this 
article are platinum and antimony. The former 
occurs with alluvial gold in several streams in 
British Columbia, but especially in the Similka- 
meen. This metal, at present, is not one of very 
great commercial importance. Antimony is found 
in Canada principally in three places. At South 
Ham, in the province of Quebec, there is a vein 
which contains native antimony, stibnite, and also 
a number of rare antimony minerals, which have 
given this locality a European reputation. It is 
also found at Rawdon, in Hants County, Nova 
Scotia. Here the vein is of grey antimony ore, 
from 4 in, to 18 in. wide, and contains very little 
impurity, with the exception of a small amount of 
quartz and calcite. The yield per week during last 
year averaged about 20 tons of excellent quality. 
The third locality is Prince William, York County, 
New Brunswick. Here the ore is also stebnite, 
and is found more or less abundantly over an 
area of several square miles. The veins vary in 
thickness from a few inches to 6 ft., the ore being 
irregularly distributed through quartz in strings 
or little veins sometimes attaining a thickness of 
12 in. to 15 in. Here are extensive works and 
machinery, as well as furnaces for smelting the ore. 
When in full operation these yield 15 tons of metal 
about every six weeks. The value of the metal on 
the ground is 12 to 14 cents per pound. Part is 





exported to the United States, and part is employed 
at the works for the manufacture of Babbit metal. 
Several examples of antimony ore are shown in 
the Canadian Court, one from Rawdon being 
especially worthy of notice. In concluding this 
brief notice of the minerals of Canada we must 
again express our obligation to the official publica- 
tions of the Geological Survey of Canada, of which 
Dr. A. R. Selwyn is director, and more especially 
to Mr. F. D. Adams, of the same institution, for 
the personal assistance he has so courteously given 
us in preparing our report. 








NOTES. 
A Rattway atone Nracara Fats. 

TRAVELLERS at Niagara Falls will recall the diffi- 
culties in the way of visiting the points of pic- 
turesque interest along the rapids below the Falls, 
terminating at the whirlpool about 24 miles dis- 
tant. The river rushes between precipitous bluffs 
about 200 ft. in height, and access to these places 
is obtained by descending at various points by 
means of elevators or stairways. The rivalry of 
those controlling these various descents, has added 
to the physical difficulties in the matter, and there 
is no good footpath along the river at this part. A 
railroad has been chartered to be built along the 
base of the bluff on the eastern side and near to the 
river, so as to afford passengers a continuous view 
of the rapids and of the whirlpool. There is a slope 
of detritus which will serve as a foundation for the 
construction of a railway as near to the water as 
safety will permit. The gauge of the road will be 
either 30 in. or 42 in., and the cars arranged with 
seats facing the river, and the alignment of the road 
arranged with the purpose of affording as nearly a 
continuous view of the wild and romantic scenery 
as possible ; there will be no tunnels, and only one 
open cutting, which will not extend over 100 ft. It 
is seriously contemplated to use electricity fur- 
nished by the Falls as a motive power, but if no 
practicable plan for an electric railway be found, then 
a cable railway will be used, the power in this case 
being also derived from the Falls. 


WITHDRAWAL OF THE Exxcrric LicutTine B11. 
The Bill for amending the Electric Lighting Act of 
1882, has come toan untimely end. Lord Houghton’s 
Bill was, as we have explained, the survivor of the 
three Bills, having the same general object, referred 
to a Select Committee of the House of Lords, its 
main provisions being to extend from twenty-one to 
forty-two years the period within which a local 
authority might purchase an electric lighting in- 
stallation, and to enable the Board of Trade to 
vary at its discretion that clause in the existing Act 
which authorised the compulsory acquisition of 
works and plant, without compensation or allow- 
ance for anything beyond their ‘‘then value.” As 
recommended by the Select Committee, the 
House of Lords allowed the Bill to pass through 
the committee stage practically as it stood, but 
when it was brought up and reported with such 
amendments as had ‘been made, Lord Houghton, 
the author of the Bill in its original shape, pro- 
posed to insert a clause providing that, despite the 
existing Act, a local authority might veto the 
granting of a Provisional Order by the Board of 
Trade, unless the Board should be of opinion that, 
considering all the circumstances of the case, the 
veto was unreasonable, and ought not to be allowed 
to prevail. Viscount Bury, who had introduced 
No. 2 of the three amending Bills, strongly ob- 
jected to this proposal, complaining of Lord 
Houghton’s tactics in seeking to re-insert in the 
last hours of Parliament a clause that had been 
deliberately rejected by the Select Committee, and 
urging that no such new poweras this ought now 
to be granted. On the other hand, Lord Camper- 
down, who was chairman of the Select Committee, 
supported the clause, explaining that on the Com- 
mittee dividing upon it, when it was part of one 
of the three Bills, there were five on each side, and 
therefore it wasnegatived, and arguing that theclause 
did not give local authorities any new power. A 
division being taken upon Lord Houghton’s motion, 
the clause was negatived by 37 to 24; and, in con- 
sequence, Lord Houghton withdrew the Bill alto- 
gether when it was brought up for third reading. 


TELEGRAPH REFORM. 

At a meeting of the Congress of the Chambers of 
Commerce of the British Empire recently held at 
the Indian and Colonial Exhibition, Sir James 
Anderson read a paper in which he proposed a 
eduction of telegraphic rates, the extension of 
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telegraphs, the Government supervision of tele- 
graphs, and the neutralisation of cables in time of 
war; these being the subjects with which the 
Congress had primarily to deal. The reduction of 
tariffs according to the plans put forward by the 
speaker involved State aid; but the gain would be 
in commercial activity being stimulated. The 
system of coding messages was next referred to as 
unfair; words unknown to any language being 
telegraphed. It permits a person to send ten words 
for one. Objection was not made to the use of the 
eight authorised languages, but to made-up words, 
which, Sir James Anderson thought, would in 
time drive the companies to protect themselves 
against the system, by a high single letter tariff or 
a fixed code. With regard to the neutralisation of 
cables, Sir James Anderson thought that the laying 
of alternate cables for times of war was not a good 
plan. If an existing line is cut chartered vessels 
or gunboats can bridge over the cut section ; and 
there was no doubt in his opinion that ships with 
telegraph cables would always follow the fleet, with 
the object of connecting any points telegraphically 
which are best calculated to insure uninterrupted 
communication with the base of operations or head- 
quarters. These new-laid lines would have the 
advantage of their route being unknown to the 
enemy, and therefore not so easily interfered with 
as alternative routes already provided, and there- 
fore known tothe enemy. Cutting cables in time 
of war did not appear to him so important as it 
looks at first sight. 


Mr. Fietcuer oN Water HEatING. 

Mr. Thomas Fletcher, of Warrington, has, in a 
paper to the Gas Institute read on June 9th, 
brought forward some interesting experiments to 
show that the present system of water heating by 
gaseous or other fuel is essentially faulty in theory 
and practice. One of his experiments consisted in 
boiling a given quantity of water in a flat-bottomed 
copper kettle over a burner, and then boiling a 
similar quantity of water over the same burner in a 
little over half the time with asimilar kettle, having 
however, only half the extent of surface to give up 
its heat to the water. The improved kettle or 
boiler has a number of solid rods depending from 
its lower surface ; each rod passing through the 
water space and being flattened into a broad head 
which gives up its heat rapidly to the water. These 
rods become heated and attain, not being in direct 
contact with the water, a temperature which admits 
of flame contact being effective. Whereas the flat- 
bottomed kettle does not, in Mr. Fletcher's opinion. 
Such rods, however, would not serve for steam 
boilers, as they would be a source of weakness ; but 
Mr. Fletcher finds that angle ribs or webs rolled 
in the boiler plates will do instead. As far as his 
experiments have led him, longitudinal webs in the 
line of the frames are more effective than circular 
webs. The experimental boilers he employed were 
of the Cornish and Lancashire type. The cracking 
of such boilers is due to the expansion and contrac- 
tion of the plate in contact with the fire, and if the 
plates were covered with webs the whole of their 
surface would, Mr. Fletcher thinks, be kept at a 
higher and more uniform temperature, and the 
tendency to crack at the rivet holes probably re- 
duced. For boilers in confined spaces, such as 
marine boilers, any improvement in their heating 
power is especially valuable, and Mr. Fletcher's 
innovations will be watched with interest. 


Tue GrowtH oF Russtan MancanEsE ORE. 

An official report just issued shows that the 
development of the manganese ore deposits in the 
Caucasus continues apace. In January this year 
the Transcaucasian Railway conveyed to the coast, 
for shipment from Poti or Batoum, about 1500 
tons. This increased to 2400 tons in February, 
2300 tons in March, and 2800 tons in April. Last 
year, the exports for the first four months were : 
January, 500 tons; February, 1600 tons, March, 
1100 tons: and April, about 1200 tons. In this 
manner, the export is nearly 9000 tons (547,433 
poods) the first four months this year, compared 
with 4500 tons (272,400 poods) during the corre- 
sponding period of 1885, Excluding petroleum at 
Baku, no industry in Russia has made such rapid 
progress as the manganese ore trade. In 1880, the 
export was only about 4000 tons; the next year it 
was a little less ; but it doubled in 1882; doubled 
again in 1883; rose to 21,000 tons in 1884; and 
then jumped to 45,000 tons (2,756,415 poods) last 
year. If this increase be maintained, and the ex- 
ports of the first four months justify the belief 








that it will, the export of manganese ore from 
Transcaucasia will amount to 90,000 or 100,000 
tons in 1886. Nearly the whole of the ore is 
shipped from Poti, thus avoiding any interference 
with the petroleum trade of the neighbouring port 
of Batoum. At present only the large lumps of ore 
are sent away, as the wretched vehicles used in 
conveying it from the mines of Tchiatoor to the 
Transcaucasian Railway, cannot carry little pieces. 
As a result of this, two-thirds of the ore extracted 
is thrown aside, although quite equal, and in some 
cases better, than the larger lumps sent to Europe. 
If, in spite of such a waste of labour, the ore can be 
sold so cheap in Europe, the presumption is that, 
once the Russian Government carries out the pro- 
jected line from the mines to the railway, there will 
be a heavy fall in the price of manganese ore in this 
and other countries. 


New Canats 1n Russia. 

A new canal, improving the water communica- 
tion between the Caspian and the Baltic, was 
opened by the Minister of Ways of Communication, 
General Possiet, last week. The canal, which has 
cost 300,000/. to construct, joins the rivers Wyhegra 
and Kovja, and forms a fresh link in the chain of 
waterways known as the Maryinsky system, con- 
necting the Neva with the Volga. Its length is 
22 versts, or 15 miles, width 70 ft., and depth 
7 ft. Some of the cuttings through which it 
runs had to be excavated to the depth of 30 ft. 
Most of the work has been done by hand, upwards 
of 20,000 labourers having been employed in the 
undertaking, together with three dredging machines, 
nine stationary engines, and two locomotives. 
Upwards of 270,000 Russian cubic fathoms of earth 
had to be removed in making the canal, and two 
sluices constructed. Compared with the rest of the 
vast canal system between the Neva and the Volga, 
the new link was neither an extensive nor a formid- 
able undertaking, but it has relieved the pressure 
of traffic on the other canals, and shortened the dis- 
tance from Rybinsk to St. Petersburg. It is note- 
worthy that in spite of the development of the 
Russian railway system the traffic on the canals shows 
no signs of diminution, a phenomenon quite the 
reverse of what has occtirred in this country. This 
is to be explained, perhaps, by the fact that dis- 
tances are greater in Russia, while the canals are 
more like rivers than the narrow waterways common 
to England. Barges on Russian rivers and canals 
range in length from 100 ft. to 300 ft. The cargoes 
a large proportion of them carry, consequently, are as 
large as many an ocean cargo, and instead of being 
mere lighters, carrying only portions of cargoes, 
they are to all intents and purposes the counter- 
parts of ocean-going ships. Thanks to the wide 
reaching ramifications of the River Volga, the 
largest in Europe, barges of 500 or 1000 tons can 
start in the spring with the floods from some tiny 
stream in the Ural Mountains, and arrive in the 
autumn on the River Neva. On the other hand, 
it is possible for English steamers to make their way 
from the Neva through the canal system to the 
Volga, and thence descend to the Caspian Sea. The 
Neva- Volga canal system thus possesses an import- 
ance which no English canal could claim, although 
we think that water carriage in this country de- 
serves to be rescued from its present neglected and 
decaying condition, into which it has lapsed through 
the instrumentality of ambitious and over-grasping 
railways. 


Tue Furure or Batoum. 

Some time ago we drew attention to the extensive 
harbour works the Russian Government contem- 
plated executing at Batoum, and now that the 
porto franco is done away with, the public may 
expect to see them taken in hand with vigour. 
We question, however, whether the promise not to 
fortify Batoum will be seriously regarded. It is a 
drawback to the whole of the Caucasus coast that, 
with the exception of Novorissisk, the harbours 
are very small. General Gordon, indeed, in one of 
his papers on the Eastern Question, declared that 
there was not a single good one all the way from 
Kertch to Trebizond. This, however, was a hasty 
statement, the erroneousness of which he would 
have been the first to acknowledge had the true 
facts been pointed out to him. Novorissisk, for 
instance, possesses a magnificent harbour, or rather 
series of harbours, for there are a number in various 
parts of Novorissisk Bay, several of which were 
formerly Turkish ports in ancient times, and among 
which the Russian Government has experienced no 
difficulty in selecting an excellent one for the ter- 


minal point of the Oaspian-Novorissisk Railway. 
It is true that Novorissisk only taps Cis-Caucasia, 
but if we proceed further south we find the absence 
of a single large port for the Transcaucasian region 
compensated for by the presence of three very good 
small ones—Soukhum Kalé, Poti, and Batoum, 
each having far greater natural advantages than 
Cardiff, or many other well-known English ports. 
Two of these points, Poti and Batoum, are already 
connected with the Transcaucasian Railway, and a 
plan exists in the portfolio of the Minister of Ways 
and Communications for connecting also Soukhum 
Kalé. Of the three, Batoum is decidedly the best 
adapted for naval purposes, being compact and 
accessible, and admitting the largest ironclads. 
At present the Russian navy possesses no fortified 
port on the east coast of the Black Sea, and it is 
almost too much to expect her to permanently do 
without one, especially now she is building a power- 
ful fleet, intended, unlike the ill-fated Popoftkas, 
to fight on the open sea. In all probability, there- 
fore, Poti and Soukhum Kalé will be kept for 
commercial purposes, and Batoum—the outlying 
port of the three and the one nearest Turkish 
territory—exclusively reserved for purposes of war, 
It may be added that while Batoum, having no 
background and only a small promontory, can only 
be enlarged to a certain point, the port of Poti, 
situated in a marsh alongside a lake, admits of in- 
definite expansion. We should not be surprised, 
in consequence, if Russia were to continue the 
Batoum port improvements only so far as they 
render the place generally useful, and were to 
suspend the elaborate series of petroleum jetties 
altogether, relegating them to Poti. 


Uses or SHeet Marat Pipes. 


The use of the old conductor pipe made of tinned 
iron bent, locked, and soldered by hand, was almost 
entirely limited to rain-water conductors, where it 
was obliged to compete with the more architectural 
wood conductors, and it is still in good and regular 
standing for furnace hot-air pipes where the great 
number of sizes and special turns enforce so much 
detail necessarily made by handiwork, that the 
whole tube is made in the same manner. The in- 
vention of spiral tubing, in the manufacture of 
which special machines twirl long strips of sheet 
metal into a tube with securely locked joints, like a 
gigantic lamp-lighter, has opened new uses for light 
metal tubes. A more recent machine makes such 
tubes in one piece of iron without seam, for the 
edges of the strip of iron, as they are wound into 
position, are heated by gas flames, a small stream 
of borax dusted on before the edges are in contact, 
welded together by a rapidly moving hammer, and 
then brought to a smooth surface by a pair of rolls. 
Sheet metal tubes with longitudinal corrugations 
have been made in that form to evade injury by 
freezing water, as their form admits of a very 
material expansion without harm. While such 
tubing yields to normal stresses, it possesses an un- 
usual resistance to crippling and bending stresses, 
which has been used recently to a purpose little 
dreamed of by the inventor. The boundary line 
between the States of Massachusetts and New 
Hampshire is fixed by monuments placed there in 
1827, but the connecting lines have never been laid 
out. Professor Quimby, of Dartmouth College, is in 
charge of the triangulation work, and uses for sig- 
nal stations, in woodland, telescopic tubes made by 
a number of lengths of per tubing of a series 
of diameters, which can be opened until 100 ft. in 
height and securely kept in place by guys of fine 
rope. The first attempts involved the use of spiral 
pipe for this purpose, but it would cripple in 
raising, and the seams were of sufficient thickness 
to prevent the tubes from sliding easily upon each 
other, when the tubes were being extended to full 
length. This telescopic signal can be carried by two 
men through the forest and erected by them with- 
out difficulty. Spiral tubing is used for connections 
for wrecking pumps and other water service where 
long work and heavy pressures are not required. 
It also serves for air blast connections in cotton and 
wool driers, and the heating apparatus of mills. 
Such a tube, about 1 ft. in diameter, serves as a 
pneumatic despatch in a Canadian woollen mill. A 
carriage with tightly fitting ends goes to and fro in 
the tube from one mill to another, and is principally 
used for transporting jackspools full of roving. 
The tube is inclined at an elevation of about 
10 deg., and articles are sent from the higher end 
by gravity, but to send the carriage from the lower 





end of the tube, the moving of a lever opens a 
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damper from the current of air supplied by a blower 
which usually furnishes air to a steam coil, where 
it is heated and used for drying; the movement 
of the lever which opens the air supply to the 
pneumatic tube also closes the e to the steam 
pipes, and thus turns all the blast of air for the 
moment to the work of the pneumatic tube. 


THE CRIsIs IN THE UraL [ron TRADE. 

The depression in the Ural iron trade has 
deepened tosuch a degree that the Russian Govern- 
ment has been compelled to make advances to some 
of the leading ironmasters, to prevent their estab- 
lishments being closed ; and, in spite of this pal- 
liative measure, a worse state of things is predicted 
by the Russian press. Had we space, we might 
dilate fully on the complications Russia has brought 
on herself by a reckless adoption of protection. 
To put the case briefly, we may mention that up to 
the seventeenth century Russia imported iron from 
abroad. Peter the Great changed this by develop- 
ing an iron industry in Middle Russia and in the 
Urals, giving huge grants of forest land (for fuel), 
and serfs, as well as mining properties to enter- 
prising men like Demidoff, thus rendering Russia 
the principal iron-producing state in Europe. The 
descendants of the Demidoffs, beginning life with 
the wealth of nabobs, squandered their money, and 
to protect the industry, the Government stepped 
in and either managed their estates for them, or 
took them over entirely. From that time the State 
itself became an ironmaster. This went on until 
the third decade in the present century, when 
the adoption of free trade and the smelting of iron 
with coal by England, made us the rival of Russia 
in the European market, and before long we not 
only drove her from that market, but dominated 
even in Russia itself. The emancipation of the 
serfs and the exhaustion of the forests on most of 
the mining states, still further ruined the Ural iron 
industry, while that of Middle Russia almost became 
extinct. At this juncture Russia commenced the 
construction of railways on a colossal scale, and 
finding the charcoal iron industry of the Ural 
region prostrate, decided to cail into existence a 
new industry on the shores of the Baltic and in 
South Russia, by permitting the free entry of 
foreign iron and coal, and subsidising native engi- 
neering establishments to manufacture the raw ma- 
terial into rails, locomotives, &c. For a time these 
prospered, but having been corruptly created at a 
period when official peculation and bribery had re- 
attained the notorious pre-eminence of Nicholas’s 
reign, they all came to grief a few years ago, and 
many of them were taken over by the State. In the 
meantime the Ural industry had revived again, and 
Russia, being sick of the new experiment, essayed to 
give it afresh stimulus. The Government, however, 
now found itself in a fix. The new iron industry 
was entirely dependent upon foreign coal and iron ; 
to put a duty on the latter, therefore, meant 
crippling it, while without protection of some 
kind or other the older Ural industry could not 
flourish. Ultimately a small duty was imposed, 
which proved suflicient to injure the new iron works 
without perceptibly improving the old ones, and 
the additions to this duty which have taken place 
since, have brought matters to this pass, that both 
of them are now in a more or less insolvent con- 
dition. To increase the complication the Govern- 
ment owns a number of non- Ural iron works as well 
as Ural ones, and to inaugurate a decisive policy 
must be prepared to suffer equally with the private 
firms on whatever side it choses to take its stand. 


An Earty TELEPHONE. 

The controversies and litigation over the various 
patents of Professor Alexander Graham Bell for the 
telephone in the United States have reached a 
magnitude proportionate to the value of the prize 
contained in any decision permitting the manufac- 
ture of any apparatus which could be applied to the 
electrical transmission of articulate speech. All 
judicial decisions, thus far, have sustained the Bell 
patents, in whatever phase of the invention the issue 
was brought before the courts. The apparatus of 
the various claimants declaring that their inventions 
anticipated those of Bell were, with two exceptions, 
made by persons unknown to fame, and at all events 
none of them made any claim for patents until the 
ae and importance of the telephone of 

rofessor Bell were publicly known. Professor 
Edward C. Pickering, director of the Astronomical 
Observatory of Harvard University, and formerly 
for many years Professor of Physics at the Institute 
of Technology at Boston, has recently presented 


before the American Academy of Arts and Sciences 
an interesting paper on ‘‘ Karly Experiments in 
Telegraphing Sound,” descriptive of apparatus 
made for that purpose by him in 1870. The only 
method of accomplishing the result known to him 
at the time was by the crackling sound produced by 
the magnetisation and demagnetisation of the soft 
iron in an electric magnet; but as such experiments 
would not serve any purpose in illustrating a lecture 
before an audience, he devised the following appa- 
ratus for the purpose, and used it at a lecture at 
the Institute, January 5, 1870. The receiver con- 
sisted of an electro-magnet, placed with the poles 
at the top in a box witha cover of tinned sheet iron, 
and an armature fastened to thiscover. The trans- 
mitter was composed of a sonometer, around the 
wire of which a short wire was wound dipping into 
mercury. Both of the wires, the mercury cup, and 
the electro-magnet, were in a battery circuit, and 
when the length of the wire of the sonometer was 
changed by being thrown into vibration, the circuit 
was broken at each vibration at the surface of the 
mercury, and the similar vibrations of the sheet 
metal box cover forming the diaphragm of the 
receiver, produced a loud sound whose pitch was 
varied by altering the vibrations of the wire of the 
sonometer. Several years later (in 1879, June 10) 
music and conversation were transmitted by this 
identical apparatus, using a Blake transmitter. 
This receiver is the equivalent of the telephone 
receiver made many years later, both of them con- 
sisting of a thin iron diaphragm vibrating before 
the poles of an electro-magnet. At the time it was 
intended to be actuated by an intermittent current, 
although later experiments indicate that it is 
capable of showing the pulsations of a continuous 
electric current. Professor Pickering disclaims 
that he had any such application in mind at the 
time. This apparatus has been described publicly 
and used as a part of the instruction in physics at 
the Institute of Technology ever since that time, 
both by Professor Pickering and his successor, 
Professor Charles R. Cross. It was described before 
the Troy meeting of the American Association for 
Advancement of Science, August 23, 1870, and the 
paper was reported in the Troy press of the follow- 
ing day. Professor Pickering refrained from 
patenting the apparatus on the ground of his 
opinion that a scientific man should not take any 
course which would prevent a repetition of an 
experiment of scientific interest; but if he had 
followed the usual course of inventors and invoked 

atent protection, the results of Professor Bell’s 
invention would have been widely different, and it 
is quite possible that such a prior patent would 
have accomplished the purpose that Professor 
Pickering avoided as a matter of principle, that is, 
obstructed the material course and development 
of the spirit of invention. 








Dock AccoMMODATION AT Port ADELAIDE.—The South 
Australian Minister of Public Works has laid before the 
House of rg cany f lans and estimates of the cost of a 
dry dock at Port Adelaide of sufficient size to take in the 
largest vessel likely to visit the colony. The engineer-in- 
chief has selected the Government reserve at the North 
Arm as a suitable site. The estimated cost, not includ- 
ing railway communication and wharves, is 136,000/. The 
question was considered at a recent meeting of the South 
Australian Marine Board. The Board thought that now 
private enterprise is providing the port with ample dock 
requirements it was quite unnecessary for it or the 
Government to spend time or money over the engineer- 
in-chief’s plans, 


A New APPLICATION OF ELECTRICAL PowER.—We have 
before had occasion to place on record the work done by 
means of electricity at Hatfield, both at the Marquis 
of Salisbury’s house itself, and on the estate. In addi- 
tion to the various operations of lighting, pumping, pile- 
driving, weed-cutting in the river, and others, another 
application of the powerhas just been perfected by Mr. 
Shillito, the resident electrician of the estate, one which, 
as far as our experience goes, is quite novel. Ensilage is 
being stored on a large scale for the use of stock at one of 
the farms, where, for this purpose, some of the old farm 
buildings have been converted into silos; this yearit has 
been decided to chaff the green food before placing in the 
silo, and this arrangement has necessitated the placing of 
the chaffcutter used in cutting up the rough grass some 
20 ft. above the ground. The electrical power is used not 
only for driving the cutting machine, but also for elevatin, 
the grass to the level of the cutter. Some four tons o 
rough grass are raised and cut per hour by this means, 
The generator, a 16-light Brush machine, driven by a 
water-wheel, is situated a mile and a half distant, on the 
banks of the River Lea; the electrical power being trans- 
mitted to one of Siemens Brothers D 2 type, specially 
wound to work as a motor with the Brush machine. The 
same source of power is also brought into use in working 
the elevators at the various hayricks on the estate. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 3, 1886. 


THE demand for shop, mill, and factory products, 
which would have been presented thirty to ninety days 
ago, but for the industrial upheaval of that time, is 
now uncovering itself in many centres, swelling the 
aggregate of commercial exchanges to 10 per cent. to 
15 per cent. over the figures of twelve months ago. 
The improvement is somewhat surprising. The situa- 
tion in a nutshell is this: Supplies are small in all 
manufacturing centres, consumers are bare of stocks, 
orders have been given only for current requirements, 
hence buyers everywhere, now that labour agitations 
are over, are rushing in orders, which, under other 
circumstances, would not be presented for several 
weeks. In the large cities 10 per cent. more building 
has been done this year than last; in railroad construc- 
tion 75 per cent. more mileage ; in lumber the supply 
is about equal to last year; in steel a marked in- 
crease is taking place. The nailers in the west have 
resumed and the iron workers are back. In the east 
1500 mill men struck on Thursday for a 7 per cent. ad- 
vance. Shipyard work is increasing. Several yachts 
have been contracted for. Coastwise tonnage is scarce 
and shipbuilders’ agents have some 3000 tons of light 
tonnage under negotiation. The bull movement in 
stock centres has lost no force. To-day’s telegrams 
from Chicago and St, Paul pronounce the wheat crop 
excellent. Railroad earnings are improving on such 
roads as the Lake Shore, New York Central, and 
Michigan Central. The Pennsylvania traffic is im- 
proving. The Reading negotiations continue without 
apparent progress towards the securing of funds neces- 
sary to save the road from foreclosure. The Erie gross 
earnings are 470,000 dols. ahead for May this year, as 
against last year. In short the buoyancy in railroad 
stocks due to improving traffic and earnings is at the 
bottom of the general upward tendency in industry 
and trade. There is no assurance, however, that the 
improvement will be permanent, nor is there good 
reason for casting doubts on the permanency of existing 
values. Commercial failures have fallen off in the 
ratio of six to five this year as compared to last. The 
rate of interest is at its lowest known point. Much 
southern and western mineral and timber property is 
being purchased by syndicates, which are anticipating 
an urgent demand, within afew years, for such proper- 
ties. The Government is pursuing a rigid, and in some 
cases barely just, policy with land grant railroads, in 
retaking extensive land grants, Popular clamour is 
behind it. Desirable agricultural lands within easy 
reach of railroads are very scarce. Trade movements 
are devoid of special interest. The iron and steel 
mills will shut down a few days next week for repairs, 
The railmakers will not stop. Coal production will 
continue at its eager daily average. Large re- 
quirements will be presented this month for spiegel- 
eisen, Bessemer pig, steel plates, bridge iron, and 
steel rails. The rail capacity has been sold up to 
within 15 per cent. of the entire capacity, but in all 
other branches mills are nearly up with orders. Pipe 
iron for natural gas is in very urgent demand, and 
contracts for thirty miles of pipe are to be placed in 
afew days. Mills have inquiries for more pipe than 
can be supplied before cold weather. Prices were ad- 
vanced last week. To-day an inquiry was made for 
four lots of steel rails, aggregating 30,000 tons, for 
roads west of the Mississippi River, and 34 dols, was 
bottom mill quotations, Special machinery is in 
urgent demand for railroad machine shops, mines, and 
large manufacturing plants. Pig iron is dull at 
16 dols. for mill and 18 dols. and 19 dols. for No. 1 
foundry ; muck bars, 28 dols. ; anthracite blooms, 
42 dols. ; steel slabs, 29 dols. to 34 dols. ; nails, 1.8 dols. 
to 2.00 dols. ; plate iron, 2.00 dols. ; beams and chan- 
nels, 3.00 dols. per 100 1b. ; old rails, 19 dols. ; Bessemer 
pig, 18.50 dols. offered ; merchant bars, 1.75. The 
strongest feature is, that with the continuous enormous 
production, prices continue firm in all branches. 





CoLoNnrIAL AND InprANn Exutsiti0on.—The arrangements 
for the Conferences have now been completed up to the 
end of the present month. The following are among the 
——— announced for reading: July 12, Sir Robert 

iddulph, G.C.M.G., “‘ Cyprus,” General Lord Wolseley, 
K.P., G.C.B., G.C.M.G., in the chair; July 14, Pro- 
fessor Leone Levi, F.8.S., “* Wages of Labour in Relation 
to Cost of Living; July 15, G. Wall, ‘‘ Capabilities of 
Ceylon,” Rt. Hon. Sir W. H. Gregory,’K.C.M.G., in the 
chair; July 16, Dr. Brandis, e Forests of India,” 
Lieutenant-General R. Strachey, C.S.I., F.R.S., in the 
chair ; J uly 19, R. W. Murray, ‘‘ Table Bay as a bour 
of Refuge,” H. M. Stanley, F.R.G.S., in the chair; 
July 20, dD. Morris, ‘‘ Tropical Fruits” (illustrated with 
specimens and diagrams) ; aay. 27, Rev. W. G. Green, 
lecture, “‘ The Alps of New Zealand” (with limelight 
illustrations), 8.30 p.m.; July 28, Stephen Bourne, 
*€ Colonial Tariffs,” 8 p.m. ; July 30, F. W. Pennefather, 
‘* New Zealand, Historically and Socially,” 4 p.m. Con, 
ferences will also be held by the Geologists’ Association- 
the Anthropological Institute, the British Beekeepers, 
Association, and National Fish Culture Association. 
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150 lb. per square inch, while the intermediate and low- | with a consumption of 18} tons Lancashire coals per | Number. 
pressure pistons are fitted with the well-known rings and | 


springs of Messrs. Lockwood and Carlisle. The piston- 
rods, which are duplicates, together with the valve 
spindles, are of mild steel. The valve gear, which is 
of the ordinary link type, has been arranged with extra 
large bearing surfaces, and is adjustable at every joint. 

The starting and reversing of the engines is effected 
by a small engine on the starting platform which works 
a worm and wheel connected to the weighshaft. The 
weighshaft is fitted with cast steel slot levers, so that 
the cut-off can be adjusted in each engine indepen- 
dently. The crankshaft, which is of iron, is 10} in. 
in diameter, and in three duplicate pieces; it is 





carried in six bearings fitted with Stone’s navy 
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bronze in strips: the same metal is used for the 
bearing surfaces of the crosshead shoes. 

The surface condenser, which is also arranged to 
work as a common jet condenser if required, is fitted 
with Muntz metal tube-plates 1{ in. thick, the tubes, 
which are } in. in external diameter, are packed with 
cotton, and fitted with screwed brass ferrules; they 
expose a cooling surface of 1450 square feet. The 
circulating water is supplied by a double-acting pump 
1] in. in diameter. 


The air-pump, which is single-acting, is 18 in. in | 


diameter, and has the head bucket and foot valves 
fitted with ‘‘ List’s” patent valves and guards. 
are twofeed and two bilge pumps 2? in. in diameter. 


All the pumps have a stroke of 18 in., and are worked | 


by double levers from the centre engine. This arrange- 


ment gives the maximum room around the pumps at | 


the back for overhauling. 


The propeller is 12 ft. 10 in. in diameter with a pitch | 


of 18 ft., and has asurface of 58 square feet in four 


blades ; it is cast of Messrs. David Rollo and Sons’ | 


special propeller mixture, 


The engines are supplied with steam by two single- | 
ended boilers 12 ft. in diameter and 9 ft. long, each | 
having three of Fox’s corrugated furnaces 34 in. mean | 
diameter, with firebars 4 ft. long, giving a grate sur- | 


face of 68 square feet. The tubes are 3} in. in dia- 
meter and 6 ft. in length, and have a total heatin 
surface of 2400 square feet. The boilers are of mil 


steel, with stays and tubes of iron, and are constructed | 
to meet the requirements of Lloyd’s and the Board | 
ressure of 150 1b. The con- | 

ilers are clearly shown by | 


of Trade for a working 
structive details of the 
Figs. 5, 6, 7, and 8 on pages 71 and annexed. 

‘he vessel into which the above described ma- 


chinery has been fitted was built in 1870, and is of the | 
following dimensions : Length, 240 ft. 6 in. ; breadth, | 


32 ft. ; depth of hold, 17 ft. (1372 tons gross, 878 tons 
registered) ; 926 tons under deck. She was, as we have 


already stated previously, fitted with ordinary com. | 


pound engines, these having cylinders 33} in. and 
584 in. in diameter, with a stroke of 36 in., and being 


supplied with steam at a working pressure of 65 lb. | 
Her seagoing performance just previous to having the | 


new machinery fitted was: Mean draught, 17 ft. Gin. ; 


speed, 94 knots average ; indicated horse-power, 655, | 


There | 


day. During four voyages made since being fitted | 
with the new machinery, her speed has been improved | 
and her consumption reduced to just 13 tons of Lanca- 
shire coals per day. | 
We may state that the new machinery takes up 
exactly the same space in the ship as the old ma- 
chinery, no alteration to engine and boiler space being 
required. It is interesting to state, as indicative of 
the strides which are being made in marine engineering, 
that Messrs. David Rollo and Sons have now in hand 
several sets of the triple-expansion type, and inquiries 
for the old style of engines are now very rare oc- 





currences, 


Of the diagrams on our two-fage engraving, Figs. | 


line of Mean torsion Moment 
eee nfs oh 











| 10, 11, and 12 show a set of indicator diagrams taken 
| during the first voyage with the new engines, and 

Fig. 9 a combined diagram prepared from these cards. 
| Figs. 14, 15, and 16 show the maximum power cards 
| taken during the trial trip, and Fig. 13 a combined 
| diagram from these cards, while Figs. 18 and 19, on 

the present page, are torsion strain diagrams, and show 
| the very steady turning power exerted by the engines. 

We subjoin a list of references to the pipe arrange- 
| ment shown by our two-page engraving this week. 


Number. Description. Bore. = 
in. . W.G. 
Main steam at 5 
99 - a 4 
Air pump discharge ... sc e 

Circulating pump discharge... 
Waste steam... cis | 


[=7) 


9 
10, 11 


12, 13 %” ” 
| 14, 15, 16 Donkey feed 
17 


ai 
Main injection a 
» feed we 


Re dae et ae ae 


i to donkey boiler 
18,19 Bottom blow-off a 
20,21 Surface 

22 ~=Suction 


oo 


eee: ‘a0 
from main beiler 
Auxiliary steam ne eee 
Steam to H.P. cylinder jacket 
feed donkey.. a 
reversing engine 
ballastdonkey__... 
oo = Oe and LP. cy- 
linder jackets : ee 
Steain to winches from main 
ROMO? 465) | mass - ae 
Steam to winches from donkey 
boiler ... bie ae ts 
Steam to whistle and steering 


”° 
” 
” 


“ CO et DO ht et tS BO DN Se PON 
Hi 


— —_ 
v on 


gear ... -” oe = 
Exhaust from reversing engine 
~ ballast donkey 
Bilge pump discharge... an 
” 
board ... Kin i 
Donkey suction from hotwell 
discharge to condenser 
to bal- 


— 


* over- 


| B Suction and discharge 
last tanks - 
Feed pump suction 





Bore Thickness, 
in. B.W.G, 


Al 


hold 2 


Description. 


Water gauge pipes 
Main bilge suction 


%° ” 
Donkey ai me iS 
Bilge suction from forehold ... 
Donkey bilge suction ... 
Bilge suction from after 


FOREIGN AND COLONTAL NOTES. 
Water Supply of Melbourne.—The Melbourne Water 
Supply Department is making good progress with the ex- 
tension of the reticulation of Yan Yean water in the 
north-western suburbs. The reticulation of the new streets 
in Essendon, which will return 6 per cent. on the outlay 








involved, has been nearly completed, and in consequence 
of the rapid growth of that suburb, water is now being 
supplied to streets which were not even laid out eighteen 
months since. Nearly 54 miles of pipes have been laid in 
Essendon recently, and workmen are about to commence 
operations in Flemington, where 34 miles of pipes are to 
be put down. Brunswick will be next attended to, the 
reticulation required in that suburb extending over 
44 miles. The pipes are laid as fast as Langland’s 
oundry Company can supply them. 


Sewers at Toronto. —Toronto constructed last year 
7? miles of sewers, making a total of 115 miles of sewers 
in the city at the present time. Permits for 1197 private 
drains, costing 19,358 dols. were issued during the year. 


Russian Manganese.—The manganese mines of the 
Charapan district in Southern Russia are growing in im- 

rtance. In 1884 the output was 12,050 tons; in 1885 
it increased to about 27,500 tons. The bulk of the ore 
raised is shipped to England. 


More Iron Ore in Alabama.—The discovery is reported 
of an extensive deposit of iron ore near Isbell, Franklin 
County, Alabama. 


Coal in the North of France.—The production of coal in 
the French department of the Nord last year was 
3,584,797 tons. The corresponding production in 1884 
was 3,401,375 tons, and in 1883, 3,789,000 tons. The pro- 
duction of the Anzin Company figured in last year’s out- 
put for 2,070,442 tons. 


Australian Railway Progress.—Adelaide is now con- 
nected by railway with Victoria, and in six months she 
will be connected with Melbourne. The line will play an 
important part in binding the south-eastern dist-ict more 
closely to South Australia. Moreover, the new line will 
open up the country in various ways. 


Street Railways at St. Petersburg.—There are 70 miles of 
street railway in St. Petersburg, on which are 395 cars, 
drawn by 2000 horses and nine locomotives, The number 
of passengers carried yearly is returned at 51,000,000. 


Canadian Pacific Railway.—Mr. Middleton, one of the 
Canadian Pacific Railway Company’s engineers, has been 
— out an air line from Smith’s Falls to Montreal, 
which, when completed, will greatly shorten the distance 
to Toronto nf the Canadian Pacific route. The new line 
is to pass through Montagne, Oxford, South Gower, 
Winchester, Finch, Roxborough, Kenyon, Lochiel, 
Longueuil, Soulanges, and Vandreuil, and the villages of 
Winchester and Crysler. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
ComriteD sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


gy en man agate sgt te ge ony is stated 
in each case after the price ; none are v the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
— of sg 7 may be obtained at 38, Cursitor-street, 
ncery-Lane, E.C., either personally, or by i 
amount of F ee postage, addressed toH. READER Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is in each case, given after the abstract, wi the 
Patent has been sealed, when the date of sealing is given. 
SS may at any time within two months from the date of 
advertisement of the pt of a yplete spect, u 
give notice at the a of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


4099. G. Allibon, Litherland, Lancaster. Improve- 
ments in Marine Steam Engines. (8d. 3 Figs.) April 1, 
1885.—The improvements relate to compound steam engines, and 
consist in the combination of a long stroke high-pressure cylinder 
with two short stroke low-pressure cylinders working ona common 
crankshaft. The valve gear and other parts are of the ordinary 
kind. (Sealed May 11, 1886). 


8010. J.N. Paxman, Colchester, Essex. Automatic 
Expansion Valve Gear for Steam Engines and other 
Motors. {lld. 7 Figs.) July 1, 1885.—The object of this in- 
vention is the construction of an expansion or “cut-off” gear 
operated and controlled by the governor, so as to be perfectly 
automatic in its action. The main valve B has two ports b, b 
passing through the body of the valve, and is operated by an 
eccentric on the crankshaft. The expansion or “cut-off” valve D 
works on an interposed plate E, which is free to move to and from 
the faces of the valves B and D, so that all three pieces may bed 
against each other. The plate E does not divide the steam chest 
into two separate portions, but steam has free access to both sides 
of it. The expansion valve D is actuated by a pair of eccentrics 
which are connected to the valve rod d! by the ordinary sliding 
block and link gear, connected with the governor in such a manner 
that the increased velocity of the engine causes the governor to rise 


Fig. 1. 











and raise the link, so as to bring the lower or “‘ negative” eccentric 
rod in its highest position in a line with the valve rod, so that the 
expansion valve D does not travel far enough to admit steam to the 
main valve B. When the governor falls to its lowest position the 
upper or ‘‘positive” eccentric rod is brought into line with 
the valve rod, and the ports e’, e', el, in the intermediate plate E, 
are full open, so that the greatest amount of steam can to 
the main valve B. The governor (Fig. 2) is of the deadweight 
type, and consists of a vertical spindle G to which are pivotted 
two bent arms g, g, carrying the governor balls g', g'. Encirclin 
the arms g, g is a large sphere L, which rotates with the spindle 
and is free to rise and fall on it. As the arms g, g rise, due to the 
centrifugal force of the governor balls, they itt the sphere L by 
means of studs /', 2, The rise and fall of the governor is com- 
municated directly to the expansion link by means of a ro? ard 
forked lever fitting in a loose collar fitted in the slot 13 in the base 
of the sphere L. The leverage of the arms is constant throughout 
the rise of the governor. (Sealed July 2, 1886). 


8439. P. Baylis, Croydon, Surrey. Slide Valves 
foc Steam Engines. (8¢. 7 Figs.) July 18, 1885.—This in- 
vention is an adaptation of the principle of the well-known Meyer 
valve, Tre main valve G is a hollow cylindrical piston working 
in the tored portion of the steam chest E E, and operated by an 
eccentric on the crankshaft by means of the valve rod H and the 
valve connecting-rod I.. The valve G has in its sides ports G', G!, 
by which steam passes to the cylinder, and hasalsoa centr~” zavity 


G* around its exterior which allows the exhaust steam to pass 
from the cylinder throughout either of the passages B, C, into 
the exhaust passage D. Within the main valve G are sliding 
rings K, K that receive motion through the valve rod M and con- 
necting-rod N from an eccentric on the crankshaft. The valve 
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rod M is provided at its middle portion with right and left-hand 
threads screwing into the sliding rings K, so that when the rod M is 
turned by means of the handwheel MI, the cut-off is caused to take 

lace sooner or later according as the sliding rings are separated 
500) each other or drawn nearer together. (Accepted April 30, 
1886). 


2312. Scie Sian Yen, Attache of the Chinese Lega- 
tion, London. Improvements in e and other 
Steam Engines, j6d. 2 Figs.] February 17, 1886.—The object 
of this invention is to obviate the use of eccentrics and other gear 
for valves worked from the main shaft. According to this inven- 
tion, steam is admitted and exhausted aut« tically by means of 
the partial rotation of the movable cylindrical lining B in which 
works the engine piston A. The cylinder C is provided with ad- 
mission ports Dand D', and with exhaust ports H andH!. The 
lining B has ports corresponding to the ports in the cylinder C, and 
may be rotated by means of two pairs of cam-like levers L and L!, 
fulcrumed on pins screwed into discs Q and Q' at each end of the 
cylinder. The piston A is provided with conical projections Kand 
K' for operating the cams L, L'. The operations are as follows : 
Suppose _ A to be moving in the direction of the arrow in 
Fig. 1. Steam is being admitted through ports D from the steam 
supply F through the reversing and starting valve G, and at 
the same time the exhaust steam from the opposite end of 
the cylinder escapes through ports H! to the exhaust pipe I 
(Fig. 2). As the piston approaches the end of its stroke, the taper 











portion K!' enters between the cams L', L' and causes them to 
move in the direction of the arrows (Fig. 2), thus moving the 
lining B so as to close the steam ports D, and open the exhaust 
perts H at the right-hand end of the cylinder, and opening the 
steam ports D!, and closing the exhaust ports H' at the other end, 
and thereby causing the piston to perform its return stroke, when 
similar actions take place at the opposite end of the cylinder. 
When it is required to reverse the direction of the engine, the 
handle N is moved to position N'!. By this movement the valve G 
opens the port O to the steam supply F, and the port P to the 
exhaust passage I. On moving the handle N a little further, the 
key in the axle R R! comes to the termination of its slot, and 
operates the discs Q, Q', so as to shift the fulcrums of the cams 
L, L! relatively to the projections K, K! on the piston A, thus 
causing the operations to be reversed, and so the engine is driven 
in the opposite direction. M is arelief valve to release the com- 
pressed exhaust steam, and is opened by coming in contact with 
the end of the cylinder at each end of the stroke. (Sealed July 
2, 1886). 


4792. J. H. Eickershoff, Cincinnati, Ohio, U.S.A. 
Improvements in Steam Engines. (8d. 14 Figs.) April 6, 
1886.—This invention relates to single-acting compound steam 
engines. The figures illustrate its application to a single-acting 
three-cylinder engine, in which the cranks are arranged at equal 
angles round the crankshaft. Each cylinder consists of a closed 
upper portion or high-pressure cylinder a, and an open lower 
chamber or low-pressure cylinder A. The cylinders are provided 
with differential trunk pistons, consisting of a larger portion B and 
a smaller one b, provided with packing rings at their top ends. 
The cylinders are each provided with three ports ; p! at the upper 
end of the high-pressure cylinder a for the admission of live steam 
from the boiler; p? for the expansion of steam from the high- 




















pressure cylinder a into the adjacent low-pressure cylinder A ; and 
p: at the upper end of the low-pressure cylinder A for the fival ex- 

aust of steam. These ports are connected by means of pipes P 
which cross and open into each other, and are furnished at each 
crossing with a single-way rotary controlling valve, which per- 
mits but one passage of each crossing to be open ata time. The 
steam entering the cylinders a by the ports p', controlled by the 
admission valve V, drives the pistons downward, and is cut off by 
the valve before the ends of the pistons b uncover the ports p?, 








When the ports p? are uncovered, the steam expands in to the adj1- 
cent low-pressure cylinder A, and acts upon the larger piston B, 





which is just beginning its downward stroke. The port p? is again 
closed by the plunger } in its upward stroke. The only exhaust of 
steam takes place from the low-pressure cylinders A through the 
exhaust port p3 controlled by the outlet valve V', and the exhaust 

e@ m. The valves V and V! have each three ports corre- 
sponding respectively to the three admission ports p! and the 
three exhaust ports p3 of the double cylinders, and are keyed on a 
valve rod R which receives rotation by bevel gearing from the 
crankshaft. By the rotation of the valves the admission and ex- 
haust ports of the cylinders are opened at proper intervals. A 
ring valve controlled by the governor regulates the steam supply 
atl. (Accepted June 1, 1886). 


ROTARY ENGINES. 


4483. N. W. Curtis, Newhaven, Sussex. An Im- 
proved Motive Power Rotary Engine, Applicable 
also as a Condenser and Pump. (8d. 2 Figs.) April 1), 
1885.—Steam and water are caused to act against suitably oe 
vanes on opposite sides of a central web of a revolving hollow 
wheel orturbine. The steam and water enter the wheel through 
central openings, and by their joint action cause the wheel to 
rotate. On issuing from the circumference of the wheel, the steam 
and water meet ina hamber where d tion takes 
place, the condensing water and the water of condensation flowing 
away through the exhaust or discharge orifice. This motor may 
be advantageously driven by the exhaust steam from a steam 
engine of ordinary type, and acts then both as a low-pressure 
qplinier and condenser. By giving motion to the wheel spindle, 
the motor can be used asa pump. (Sealed May 21, 1886). 


9598. R. Morley, Liverpool. Improvements in 
Rotary Motive Power Engines. (Sd. 4 Figs.) August 12, 
1885.—The engine consists of a barrel B keyed on the engine shaft 
E, and revolving in a ‘“‘power chamber” A, composed of two 

rtial cylinders A and A! of different diameters, which merge 
nto one another. The radius of the barrel Bis equal to that of 
the lesser partial cylinder, so that it works close up to this part 
of the chamber A. The pistonsC, C are guided in slots formed in 
the barrel B, and are kept welk up to the inner surface of .the 
chamber A by coiled springs, so that they form a steam-tight 
working joint as they sweep through the space between the barrel 
Band the chamber A. The ends of the piston barrel are made 
steam tight with the chamber A by means of circumferential spring 
packing rings /f fitted in the edge of the discs D, D. The engine 
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may be reversed by means ofa reversing handle not shown, which 
operates the reversing gear consisting of the plug cock valves H 
and I, the spindlesof which are connected together by levers i?. 
The valves H, H serve as exhaust valves, according to the direc- 
tion of rotation of the engine, and are so arranged, that only one is 
open to the chamber A atatime. Steam is admitted through the 
valve I, and an internal cut-off valve K, through either one or the 
otherof the ports k, k, according as the valve I is set, to the 
chamber A, and then acts upon the pistons C, C, ai 4 so rotates 
the barrel B. The reciprocating cut-off valve K is worked from 
the engine shaft E by an eccentric and rod L, and lever L'. It 
is provided with three ports soas to cu’ off the steam when 
the valve I is set to run the engine in either direction. (Accepted 
June 8, 1886). 


2194. W.H. Murch, Hawthorn, Victoria, Asstralia. 
An Improved Rotary Engine or Pump. (8d. 12 “igs.] 
February 15, 1886.—A disc provided on its periphery with an 
annular piston working in an annular cylinder, is keyed side by 
side with »?rum on the engine shaft. Sliding abutments operated 
by means of grooves formed in the circumference of the drum, 
admit steam to one side of the piston, whilst exhausting it on the 
other. This engine may also be worked as a pump by making the 
inlet and outlet passages of asuitable size. (Sealed May 28, 1886). 


GAS ENGINES. 


8134. F. W. Crossley, Openshaw, Lancaster. An 
Improved Gas Engine. (8d. 3 Figs.) July 4, 1885.—This 
invention relates to a compact construction of gas motor engine 
operating in the manner of the well-known “Otto” engine, but 
with its cylinder arranged vertically, and with an overhead crank- 
shaft. A vertical spindle driven by helical gear at half the speed 





of the shaft, is provided with a cam for working the exhaust valve, 
and a crank which works the slide. The cam unseats the valve 
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during the period of exhaust. The operation of the slide for the 
admission of air and gas, and the ignition of the charge, is similar 
to that adapted in the ‘‘ Otto” engine. When the speed of the 


engire exceeds a certain limit, the inertia of a weight attached to 
the slide causesa lever arm to miss the stem of the gas valve, 
which is held closed by a spring, so that the supply of gas is cut 
off until the speed of the engine becomes reduced. 
1886). 


(Sealed July 6, 


in Gas Engineg. (8d. 31 Figs.) July 28, 1885.—In this 
engine two working pistons Cand C! of trunk form working ina 
vertical cylinder A open at both ends, are used. The pistons are 
connected to a double crankshaft D by means of the links E, E', 
the beams F, F', and the connecting rods G, G!. The two cranks 
are set opposite to each other, and the connecting-rod G is 
jointed to the piston of the charging or supply cylinder H. The 
working cylinder A is water-jacketted, the cold water entering by 
the pipe B, and the heated water passing off by the pipe B'. The 
charge of mixed t iar and air is compressed between the two work- 
ing pistons C and Cl, and when fired, it forces one piston upwards 
and the other downwards, thereby impelling the crankshaft round 
in the direction of the arrow. The pistons and cranks are shown in 
the illustration in the position they occupy just when the charge 
in the working cylinder A is being fired. The pistons continue 


8897. T. Sturgeon, Mia Rigo) duly Improvements 





their outward stroke until the eee Cl exposes the exhaust ports 
M M, which are a series of holes drilled through the wall of 
the working cylinder. The — of combustion pass out 
through the passage M? into the hollow pillar M3, which forms an 
exhaust box and is open to the atmosphere by the pipe M4. In 
the mean time the piston of the charging cylinder H has during 
its outward stroke Crawn in a fresh supply of gas and air into the 
charging cylinder, the admission valves have been closed, and the 
charging piston has commenced its inward stroke, forcing the new 
charge into the working cylinder through the ports N, N, which 
have been uncovered towards the end of the downward stroke of 
the piston C. The shaft still continues to rotate under the in- 
fluence of the flywheel, and the working pistons make their in- 
ward stroke, compressing the fresh charge, until the position 
shown in the illustration is reached, when the charge is fired, and 
the series of operations is repeated. (Accepted May 25, 1886). 


1696. M. Welch and F. Rook, Southsea, Hants, 
An Improved Gas Engine. (6d, 2 Figs.) February 5, 
1886.—The charging cylinder, which forces the explosive mixture 
into the exploding cylinder, is double-acting, thereby causing an 
explosion at every stroke, and at each end of the exploding 
cylinder. (Sealed June 8, 1886). 


1958. H. J. Haddan. London. (P. Jonasen, Horsens, 
Denmark.) Improvementsin Gas Motors. [6d. 8 Figs.) 
February 10, 1886.—This invention relates to gas motors in which 
an explosion takes place at one end only of the cylinder. The 
supply of gas and air is controlled by a revolving slide operated 
by bevel gearing from the crankshaft. The centre of the crank- 
shaft is placed much lower than the horizontal centre line of the 
cylinder piston, By this means an increase of power is obtained, 
as the connecting-rod is active ona longer piece of the crank circle 
during the outstroke of the piston. (Sealed May 18, 1886). 


2272. H. H. Leigh, London. (J. Spiel, Berlin.) Im- 
= Sapety Valve Gear for Petroleum or Gas 
ines. (8d. 4 Figs.) February 16, 1886.—The petroleum 
is fed to the engine by a single-acting force pump which is operated 
intermittently by a lever working in a slot in the pump plunger 
and actuated bya camshaft. The petroleum or other combustible 
is delivered into the igniting or mixing chamber of the engine by 
injecting it through an impeded port and pasta conical valve for 
the purpose of breaking it up into a fine spray so as to render it 
capable of perfect admixture with the air of combustion. (Sealed 
May 25, 1886). 


BOILERS. 


7012. T. Engelson, St. Heliers, Island of Jersey. 
Improvements in Steam Generators, (8d. 4 Figs.) 
June 9, 1885.—The object of this invention is to effect the combus- 
tion of the fuel under pressure within a generator containing the 
water for producing the steam. The fuel is introduced into a fur- 
nace in the generator, and the air required for its combustion is 
forced into it at the pressure of the steam. The products of com- 
bustion are brought into immediate ecatact and mixed with the 
water, so that the heat is transmitted to the water much more 
rapidiy than when the products of combustion have to transmit 
their heat to the water through heating surfaces. The furnace 
gases exert power in the motive engine together with the steam, so 
that the power expended in forcing the air into the generator is 
recover (Sealed June 8, 1886). 


7287. J. Pickering, Stockton-on-Tees, Durham. 
Improvements in Boiler Tubes. [67. 2 Figs.] June 16, 
1885.—These improvements consist in making boiler tubes in the 
form o7 a scroll, The undulatory twist thus yiven causes the heat 
and flame to impinge with more effect against the surface of the 
tubes. (Sealed June 4, 1886). 


7376. C. D. Yates, London, Improvements in 
Boilers. (8d. 1 Fig.) June 17, 1885.—This boiler is designed 
for household purposes, and consists of a water coil heated by the 
flame ofa gas burner. The water and the gas supply is controlled 
by one tap with double passages. (Sealed July 6, 1886). 


10,423. A.Roberts, Tipton, Staffs. Preventing In- 
crustation in Boilers and Heaters. ([6d.) September 8, 
1885.— Vegetable matters such as hay, tan, or Irish moss, are 
placed in a perforated cage which is suspended in the boiler. The 
deposit is precipitated in the form of mud which may be discharged 
by “ blowing off.” (Accepted June 11, 1886). 


2163. E. Albin, Strassburg-Newdorff, Alsace. 
provements in the Construction and Working of 
Steam Boiler es. (6d. 4 Figs.) February 15, 1886. 
—The air required for combustion is heated by being caused to 
traverse narrow channels formed behind the firebrick lining of the 





boiler flues. The heated air is then admitted to the firegrate 
through the openings of the grated top of a box extending the 
whole length and breadth of the grate. The main grate, which 
consists of broad flat bars, is inclined downwards and is joined at 
its lower end to an ordinary grate with an ashpan underneath. 
(Sealed May 28, 1886). 


2511. A. J. Boult, London. (W. Cooke, Orr Lake, Canada.) 
Improvements in Steam Boilers. (6d. 2 Figs.) Febru- 
ary 20, 1886.—This invention relates to vertical tubular boilers. 
The improved boiler consists of an inner tube chamber placed 
within an outer shell so as to leave a water space all round and a 
steam space above. The inner chamber, which is well stayed to 
the outer shell, is provided with rows of horizontal water tubes 
communicating with the water space at both ends, and is located 
immediately over the furnace so that the heated gases pass up- 
wards between all the tubes, and thence by smoke pipes through 
the steam space into the chimney. (Sealed May 28, 1886). 


2930. H. Davey, Headingly, Yorks. An Improve- 
ment in Steam Generators. [6d. 3 Figs.) March 1, 
1886.—This improved generator is a to require very little 
attention, and to be capable of storing the heat of the furnace when 

wer is not required, so that the fire may be kept continually 

urning without any considerable waste of fuel, notwithstanding 
that the steam engine may work only for a few hours. The generator 
consists of an annular vertical boiler of smaller capacity surround- 
ing the vertical furnace, and communicating by pipes at top and 
bottom with a steam and water storage vessel of capacity suffi- 
cient to furnish steam todrive the engine for the required number 
of hours. (Sealed June 8, 1886). 


HEATING FEED WATER, &c. 


9234, M. Coulson, Spennymoor, Durham. Appa- 
ratus for Heating, Purifying, and Softening Water 
for Boilers. (8d. 4 Figs.) August 1, 1885.—The water is caused 
to flow through a series of horizontal and vertical pipes, the top 
part of which is supplied with live steam direct from the boilers, 
which intermixes with the feed water as it runs along and over the 
ends of the horizontal pipes down into the vertical pipes. The 
feed water is thus raised to the same temperature as the water in 
the boiler, and as it flows slowly through the pipes, the impurities 
are rendered insoluble and separated in the same way as they 
would be if passed direct into the boiler and left there to form 
scale. But by trapping the deposits in the vertical pipes and 
blowing them out by blow cocks, the boiler is supplied with pure 
water. (Accepted May 4, 1886). 


15,909 A. B. Wilson, Belfast. Apparatus for Re- 
ay Part of the Exhaust froma Steam a 
to the Boiler, sogoteee with a Portion of Injection 
Water when such is Used. (8d. 2 Figs.) December 28, 
1885.—The condenser is divided into two compartments con- 
nected by an opening. The exhaust steam is led into the first 
chamber and condensed as far as possible with the available supply 
of pure water, and the condensation is completed in the second 
chamber with impure water. The feed pump discharging into the 
boiler draws from the first chamber only. (Sealed May 14, 1886). 


3342. H. H.Lake, London. (F. Shickile, St. Louis, Mis- 
souri, U.S.A.) Improvements in Apparatus for Heat- 
ing the Feed Water of Steam Boilers. [8d. 9 Figs.) 
March 9, 1886.—The object of this invention is to provide an effi- 
cient heater which is easily cleaned and repaired, and in which 
the shell of the heater and the tubes can expand and contract in- 
dependently of each other. The heater consists of a number of 
vertical tubes fixed at each end in a tubeplate, and communicat- 
ing with a lower chamber under the bottom tubeplate, and an 
upper chamber over the top tubeplate. The feed water enters 
the lower chamber and b ing heated in its upward course 
through the tubes enters the top chamber whence it is drawn 
off by a pipe leading to the boiler. The steam enters the top 
part of the outer shell of the heater, and circulates between 
the tubes, flowing out by a pipe at the bottom, so that the hottest 
steam is applied to that part of the heater which contains the 
hottest water. The connection between the top water chamber 
and the pipe leading to the boiler is by means of a stuffing-box 
i of free expansion and contraction. (Sealed June 15, 
1886). 








LUBRICATORS. 


7661. J. Hay and R. Wylie, Glasgow. Improve- 
ments in Sight-Feed Lubricators. (8d. 1 Fig.) June 
24, 1885.—This lubricator is designed for su plying oil to the 
cylinders and other parts of steam engines, a is constructed so 





that the rate of feed can always be seen. The action, being de- 
pendent on the condensation of steam, takes place only whilst the 
steam is operating in the engine, so that there is no waste when 
the steam is shut off. The apparatus consists of an oil chamber @ 





and a condenser b divided by a partition h, cast in one. A water 
inlet cis bored up a swelled part of the side of the chamber a. 
The pipe g and the valve v communicate with the steam pipe. The 
condenser b and the glass tube p are charged with clean water by 
unscrewing the top plugs, and the chamber a is filled with oil 
by means of a filler i shown in dotted lines. The valves e, U, and 
v are then opened, the water flows through the passage c into the 
bottom of the oil chamber a, expelling the oil through the pas- 
sage m, the nozzle n, the glass tube p, and valve v into the steam 
pipe. The feed is regulated as desired by means of the valve I’. 
At the bottom of the chamber a is a drain-off valvek. (Accepted 
May 11, 1886). 

810. J.T, Hedley, Newcastle-upon-Tyne- Mechani- 
cal Lubricators. (6d. 2 Figs.) January 19, 1886.—This lubri- 
cator hasan open oil reservoir with a regulating sight feed valve 
F and glass tube. The ram A is worked backwards and forwards 
by means of the lever D, which is fulerumed on the arm E, and is 
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worked by a convenient age 4 part of the engine or machine. 
The action of the apparatus is that of a single-acting force pump. 
Oil is drawn in at the valve B during the outward stroke of the 
ram A, and when the ram makes its return stroke, the oil is forced 
out through the self-closing outlet valve C, and the outlet H to the 
part to be lubricated. (Accepted June 11, 1886). 


STEAM TRAPS. 


2180. C. Watson and A. Gaukroger, San Francisco, 
U.S.A. Improvementsin Steam Traps. (8d. 3 Figs.) 
February 15, 1886.—A counterbalanced annular float is connected 
by means of a lever to a discharge valve which is kept normally 
closed by the pressure of the steam in the trap. The water of 
condensation accumulating in the trap lifts the float which in its 
turn opens the valve and allows the water to escape. (Sealed May 
21, 1886). 

2926. P.M. Justice, London. (NV. Curtis, Boston, Mass., 
U.S.A.) Improvements in Steam Traps. (8d. 2 Figs.) 
March 1, 1886.—The outlet for discharging the water of condensa- 
tion from the steam trap is provided with a plug valve which is 
kept normally open bya strong spring. The other end of the 
si ne spindle abuts against the flexible side of a closed vessel con- 
taining alcohol or other easily volatilised liquid. The flexible 
side bulges inwards or outwards, closing the valve, according to 
the degree of volatilisation of the inclosed liquid, which is de- 
pendent on the temperature of the surrounding steam. (Sealed 
June 8, 1886). 


ENGINE FITTINGS. 


5395. A. Farquhar, Lower Buxburn, Aberdeen, 
N.B. Metallic Packing for Piston-Rods and Valve 
Rods of Steam Engines. (8d. 9 Figs.) May 1, 1885.—The 
improved packing is composed of a serics of segments of gun- 
metal, fitted in layers encased within a jointed hoop inthe stufting- 
box. Each layer consists of four segments, two of which are 
movable and placed so as to slide at right angles to the direction 
in which the segments of the adjacent layer are fitted to slide. 
(Sealed May 25, 1886). 


6670. F. Hocking, Liverpool. An Improved Pack- 
ing for Stuffing-Boxes. (8d. 33 Figs.) June 2, 1885.— 
Pliable cords or pellets of soft metal are stitched in casings of 
canvas or cotton, so as to form a compressible packing. (Accepted 
March 16, 1886). 


GOVERNORS. 


706. T. Heather, Woolwich, Kent. Improvements 
in Governors for Motive Power Engines. [6d. 3 Figs.] 
January 17, 1885.—This invention relates to an improved tapered 
form of the steam pendulum chamber of the marine engine 
governor described in Patent 8769 of 1880, in which the throttle 
valve is operated by a lever attached to a pendulating dise placed 
in the steam pipe, and actuated by the varying velocity of the flow 
of the steam in the pipe. (Sealed May 21, 1886). 


3233. W. C. Lockwood and H. Carlisle, Sheffield. 
Improvements in Governors. (6d. 3 Figs.) March 8, 
1886.—The improved governor consists of a spring-loaded plunger, 
the upper end of which is suitably connected to the throttle valve 
of the steam engine to be governed, whilst the lower part works in 
a cylinder which is in communication with the delivery pipe of a 
forcepump. The pump-ram is connected to any suitable moving 
part of the engine, so that a variation in the engine speed will 
cause a corresponding variation in the speed of the pump. The 
inlet valve of the pump and the tension of the spring on the regu- 
lating plunger are so adjusted in reference to each other that as 
long as the engine is working at normal speed the water delivered 
by the pump will flow through perforations in the lower portion 
of the regulating cylinder and back into the suction tank of the 
pump without causing any movement of the regulating plunger. 
When the speed of the engine increases, the increased quantity of 
water delivered by the pump causes the regulating plunger to rise 
and close the throttle valve. A decrease in engine speed causes a 
corresponding decrease in the quantity of water pumped, so that 
the pressure on the underside of the plunger falls, and the ensuing 
downward movement aided by the spring on the stem of the 
plunger opens the throttle valve wider, so as to admit more steam 
tothe engine. (Sealed June 15, 1886). 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the otfices of EneinEgRING, 35 and 36, Bedford- 
street, Strand, 
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LITERATURE. 


A Text-Book of the Materials of Construction, for Use in 
Technical and Engineering Schools. Abridged from 
‘* Materials of Engineering.” By Ropert H. THURSTON, 
M.A., Doc. Eng. New York: John Wiley and Sons. 
Tuts abridgment of ‘‘ Materials of Engineering” is 
intended to supply a text-book to students and 
instructors for private reading and for technical 
schools in which sufficient time cannot be given for 
the study of the larger work. The author has pre- 
sented us with an embarras de richesses in the matter 
of information, and it is not surprising (the work 
only being an abridgment) that in some few places 
the meaning should be somewhat obscure ; perhaps 
itis the more so to find here and there a little un- 
necessary repetition ; the general arrangement of 
the matter seems rather perplexing, so that an 
index, which is not ineledel in the present edition, 
would enhance the value of the work and make it a 
most useful book of reference. The nomenclature 
is, as is natural, mostly American ; however, seeing 
that the behaviour of materials used in construction 
follows the same laws all the world over, viz., those 
of nature, it can hardly matter to the intelligent, if 
terms other than those they are familiar with, are 
employed, provided any variation in the meaning of 
terms be carefully noted and remembered. Of 
course, differences of climate may cause consider- 
able variation in the growth and characteristics of 
timber, but the tendency of modern practice is 
towards the employment of metals in the place of 
timber, and this increases the importance of instruc- 
tion in the use of metals, of which Professor Thurston 
has made himself master, so far as the present state 
of scientific knowledge permits. The work is 
divided into twenty chapters, and the following 
brief account of their contents will give an idea of 
the wide area of subjects on which the author treats. 
Chapter I. deals with the qualities of the useful 
metals, namely, those which possess the various 
qualities demanded by the civil engineer in applying 
the resources of nature to the uses of man: they 
are compared one with another according to their 
several properties, such as tenacity, hardness, con- 
ductivity, density, and many others. Many tables 
—well and widely chosen—are given with their 
respective authors’ names ; these and the selection 
of formule quoted throughout the book show the 
extent of the author’s researches, and in order to 
make the work universally useful he uses both 
Fahrenheit and Centigrade scales, and gives all 
dimensions in feet as well as metres. Chapter II. 
on iron and its ores, gives a general account and 
short history of thesubject. After the first chapter 
the metals are divided into two classes, ferrous and 
non-ferrous, and as a rule are treated of in separate 
chapters. Chapter III., on the reduction of iron 
ores, and the production of cast iron, is, the preface 
tells us, substantially as complete as in the un- 
abridged work, and enters very fully into every 
detail from the preliminary operation of grading, 
roasting, making up the furnace charge, showing 
how the nature of fuel employed affects the iron, 
charcoal being the most, and bituminous coal the 
least valuable ; the forms of furnaces are then de- 
scribed and illustrated, the chemistry of the process 
explained, the necessary machinery detailed, finish- 
ing with accounts of the blomary and Siemens pro- 
cesses, Chapter IV., on the manufacture of wrought 
iron, describes the theory and processes of de- 
carbonising cast iron in a reverberatory furnace, by 
the forge process, and by puddling both dry and 
wet, also the different kinds of puddling furnaces 
employed ; then follow the classes of bar, and the 
new brands required by the United States Navy De- 
partment. Notwithstanding, however, their official 
recognition, the author states that in order to obtain 
reliable boiler iron the purchaser will buy plates 
bearing the private stamp of a reliable mill as well 
as thegrade. Wire drawing is next treated of, and 
the diameters of the American and Birmingham wire 
gauges in inches and millimetres given in a table. 
Chapter V., on the manufacture of steel, gives 
several definitions of that metal, and amongst others 
a classification of iron and steel approved of by the 
American Institute of Mining Engineers, which may 
be condensed in the following convenient form : 


I, Cannot Harden, Iron. II, Can Harden, Steel. 


Puddled i 

Rlomary do. | A- has not) wag (A. has not (Blister steel. 

Malleable cast- ( been fused, > 24.) 1 been fused, Puddled do. 
ings weld iron weld steel (Shear do, 


Siemens m, do. 
Crucible do. 


fused, ingot 
iron 


i, ingot4 Siemens m. 


4f 
- \ steel 


Bessemer iron I has neat a (B. has been (Bessemer do 
me 


(crucible do, 








Although the percentage of carbon contained 
in steel mainly determines its grade or temper, 
other elements frequently modify its quality, as 
silicon, manganese, chromium, sulphur, and phos- 
phorus. The different steelmaking processes are 
described, as well as the plant required. 

Chapter VI. deals with the chemical and physical 
properties of iron and steel. As one might imagine 
from the importance of the metal under considera- 
tion, the author gives it its due share of study, both 
in theory and practice. Many analyses of different 
classes of iron are given; amongst these is one 
series being made at intervals during the pro- 
cess of puddling ; these show an increase in the 
percentage of carbon during the first hour, and a 
rapid decrease after. This experiment shows that 
silicon starts first, after the silicon has nearly 
reached a minimum the carbon rapidly passes out, 
and it is only when both are nearly gone that the 
phosphorus begins to pass off, the slag remaining 
contains nearly all the impurities of the original 
pig. Another interesting experiment illustrates 
the effect of tempering on the fracture of steel. This 
chapter contains also much valuable information. 

Chapter VII. gives a general account of thé non- 
ferrous metals, their ores, qualities, commercial 
uses, &c. Copper, zinc, and tin occupy the chief 
place, and a great deal of matter useful to the 
engineer and metallurgist is treated of. 

Chapter VIII., onthe bronzes and other copper-tin 
alloys, describes the principal bronzes, and contains 
a very elaborate table of 171 samples, showing their 
atomic formule, proportion of copper and tin, 
specific gravity, colour, fracture, tenacity, order of 
density, relative ductility, hardness, malleability, 
fusibility, conductivity for heat and electricity, 
authority, and remarks. 

Chapter IX., on the brasses and other copper-zinc 
alloys, resembles the previous one on bronzes, and 
contains a table similar to that last referred to. 

Chapter X. deals with the kalchoids, as the 
author proposes to call the copper-tin-zine alloys, 
which include an immense variety of metals of very 
different qualities, some very strong and perhaps 
the hardest known. Other metals are described as 
well, such as sterro- metal, manganese-bronze, 
aluminium bronze, German silver, pewter, and 
other alloys. The chapter finishes with Spence’s 
‘* metal,” probably so-called on the principle of 
‘*lucus a non lucendo,” not being a metal at all, 
but a solution of metallic sulphides in molten sul- 

hur. 

Chapter XI. treats of the manufacture and work- 
ing of alloys, and shows a very intimate knowledge 
on the part of the author with the subject. 

Chapter XII., on the strength, elasticity, and 
ductility of metals, commences with some general de- 
finitions ; amongst them the author says that when a 
load is applied to any part of the structure, it causes 
a change of form, which is resisted by the cohesion 
of the piece ; the change of form thus produced is 
called strain, and the acting force is a stress. This 
may e correct, and it corresponds with Rankine, 
but as a matter of every-day experience we seldom 
acknowledge this difference between the two ex- 
pressions. Factors of safety are next treated of, 
followed by strain diagrams, effect of shock, re- 
silience, testing iron and steel, and many useful 
lessons. As is natural, the greater part of this 
chapter deals with the properties of iron and steel, 
and the experiments mentioned seem very exhaus- 
tive ; some valuable hints as to the inspection of 
work are given, and the appearance of broken test 
pieces compared with strain diagrams. 

Chapters XIII. and XIV. deal with the strength 
of brasses and bronzes, and contain valuable tables 
showing the results of many experiments. 

Chapter XV., on the strength of the kalchoids, 
contains some new and very interesting investiga- 
tions on the subject. The author has devised a 
very ingenious graphical method of showing at a 
glance the comparative qualities of compounds of 
the three metals mixed in all possible proportions. 
In one form it consists of an equilateral triangular 
plan covered with contour lines or isobars, each 
representing’ the same quaiity of metal, in the same 
way that cortour lines on survey plans represent 
the same height of ground above some datum. At 
any point within the triangle, the percentages of 
the three metals are represented by the proportions 
of the several perpendicular distances of the point 
referred to from the three sides. Such a map is 
illustrated in this chapter, as well as a perspective 
view of a model in high relief, constructed in a 
similar manner ; and from these the author deduces 





that the maximum or strongest alloy of ordinary 
commercial samples of the three metals is com- 
posed of copper 55 parts, zinc 43 parts, and tin 
two parts; by subsequent experiments, however, 
using purer constituents and being more careful 
in fluxing, he found that the strongest of the 
kalchoids contained rather more copper and rather 
less tin, which he calls the ‘‘ maximum bronze,” 
but why he prefers ‘‘ bronze” to ‘‘ brass” is not 
quite clear. He also examines the ductility and 
other properties of the kalchoids in the same way. 
In all metallurgical processes he lays great stress on 
the care and intelligence required, particularly in 
the use of fluxes. Chapter X VI., onthe conditions 
affecting the strength of iron and steel, is very in- 
teresting. The effect of heat is illustrated by a dia- 
gram, which shows that the tenacity of iron is at 
its maximum between the temperatures of boiling 
water and the red heat; fractures at different tem- 
peratures are also illustrated as well as the effects 
of annealing, age and exposure, rate of set, of in- 
termitted and of orthogonal (transverse succeeded 
by tension) strains ; crystallisation and the flow 
of metal caused by punching are also examined. 
In several of the comparisons the author draws a 
distinction between the ‘‘iron class” and the 
** tin class” (viscous metals) of metals. Chapter 
XVII., on the condition affecting the strength of 
non-ferrous metals and alloys, gives amongst others 
the effects of temperature, chill-casting, tempering 
and annealing, time and velocity of rupture, inter- 
mitted and unintermitted strains, variable stress, 
and repeated strains. An important difference is 
pointed out between non-ferrous and ferrous metals, 
showing that the rupture of the former takes place 
under lower stresses as the time of operation is 
greater, and the fracture is more slowly produced ; 
the contrary is the case with iron and steel. 
Chapter X VIIT., on stones and cements, gives their 
chief characteristics, also dealing with bricks, arti- 
ficial stones, concrete, béton, and masonry: the 
American nomenclature as revised by a committee 
of the American Society of Civil Engineers is used. 
Chapter XIX., on timber, gives a great deal of in- 
formation on the subject, and is well worthy of 
study. Chapter XX., on miscellaneous materials, 
even mentions paper and papier maché, although 
we do not notice the application of the latter ma- 
terial to the manufacture of railway carriage wheels, 
of which we heard a good deal a few years back. 
From the above sketch of the contents of this 
volume our readers will appreciate the wide field of 
research laid bare by Professor Thurston, but to do 
justice to his ability in his investigations, we fear 
that our space will not permit. Notwithstanding the 
unfortunate omission of an index, we think this 
volume well worthy of taking its place in the engi- 
neer’s library as ‘‘ the constructor’s vade mecum,” 
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ButtronteIn Mine. 


IN a previous article we described at length the 
works of the Bultfontein Mining Company, and ex- 
plained the method of winning the diamonds which 
applies equally to most other companies on the 
Fields. But the Bultfontein Mining Company being 
a private holding, we were unable to give exact 
figures of their working expenses and profits, and 
we now propose to supply these data from the 
published accounts of other companies in the same 
mine. 

Bultfontein Mine, in common with the other 
three neighbouring mines, has been undergoing a 
gradual process of amalgamation, the tendency in 
all the mines being for the number of claimholders 
to decrease as the mines deepen and the working of 
them becomes fraught with greater difficulties. In 
the early days of the diggings, before the introduc- 
tion of steam power, whilst all the work was done 
on or near the surface, there was no limit to the 
number of diggers who might own and work sepa- 
rate holdings in the mine without interfering with 
one another. In the years 1880 to 1881, most of the 
private holdings in the four mines were converted 
into joint-stock companies, but even as recently as 
the end of 1882 there were still 39 separate holders 
in Bultfontein Mine, the total number of claims 
being at that time 1050. The plan which we give on 
page 78 shows the number of claims and separate 
holdings in March, 1886, from which it will be seen 
that at the present time there are only 797 claims on 
which licenses are being paid, whilst the number of 
holders is now reduced to 20, of which eight are joint- 
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stock companies holding in all 3914 claims, the re- 


maining 405} claims being held by twelve private | 


firms or individuals. We give on page 78 a Table 
containing a specified list of these holdings. __ 

It appears from this Table that the 3914 claims 
held by joint-stock companies stand in the com- 
panies’ books at values ranging from 753l. to 
4000/. per claim, the average being 1721I,, and the 
total 673,9001. In some cases the claims are 


| 4054 claims at the average of the higher figure we 
get 446,050/. as the total capital value of private 
holdings, which added to the known capital of the 
eight companies, or 673,9001., gives 1,119,9501. as the 
| total capitalised value of the whole mine, being an 
|average of 1405/. per claim, as against 511/., the 
average assessed value, } 
It should be stated, however, that no fixed ratio 
exists between the assessed value and the intrinsic 





are partly covered with a considerable fall of reef, 
or shale, from the south-east margin of the mine ; 
hence, as will be seen by reference to the Table, 
their comparatively lower assessment. 

The deepest claims are those in the centre of the 
mine held by the Bultfontein Mining Company, the 
Adamant Company, the French and D’Esterre Com- 
pany, and the Pullinger Company, though each of 
those companies have a certain quantity of high 
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honestly worth the figures at which they stand, in 
others the valuation is excessive. This will be seen 
by comparing the capital value with the assessed 
value of the same claims as given in the columns of 
the Table. To arrive at a comparative valuation of 
the entire mine we may estimate the 4054 claims 
held by private owners in the same ratio to their 
assessed value, as in the case of the companies’ 
claims, which latter, it will be seen, stand in the 
owners’ books at a total average of 2? times the 
assessed value. This would make the average 
capital value of private claims 11001. per claim, the 
average assessed value being 400l., and taking the 
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value of any particular claims. The assessment 
being made for rating purposes is based on the pro- 
ducing power of the claims, which varies from time 
to time according to the facilities for working. 
Thus, it may happen that owing to a fall of reef or 
heavy rain, some of the richest claims become 
covered with dead ground or water, in which case 
they would bear a lower assessment than other 
claims which, though poorer in diamonds, are bur- 
dened with no such hindrance to their working. 
At the present time the claims of the Bultfontein 
Colonial Company, the Compagnie Franco-Afri- 
caine, and other eles in the same line (see plan). 








PULLINGER DIAMOND MINING COMPANY, LIMITED. 


ground near the margin of the mine. The French 
and D’Esterre Company’s centre block of 50 
claims is assessed at 1000I. per claim, and all the 
other claims in the mine are assessed at a lower 
average, varying according to their depth or facili- 
ties for working. Thus the French and D’Esterre 
Company’s north block of 22 claims is assessed 
at only 6401. per claim; the Bultfontein Mining 
Company’s block of 103 claims at 900I., and their 
recently acquired 12 claims on the reef at 2501. ; 
the Adamant Company have 36 deep claims assessed 
at 850/., and 12 reef claims at 2501. ; the Pullinger 
Company’s centre block of 53 claims is assessed at 
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8501., whilst their remaining 22 claims are assessed 
at only 50/. This will sufficiently indicate the 


principle on which the assessment proceeds. It is | 


for sanitation, and in the construction of pathways 
for safe access to and egress from the workings. 


The head offices of the Adamant and Homestead 


not implied, in fixing the maximum assessment of | companies are in London, those of the Franco- 


the best ground at 10001, per claim, that no claims | Africaine and Diamant companies in Paris. 
y worth more than that, | claims of the Franco-Africaine and Bultfontein 
but this figure is merely taken as the basis of a | Colonial companies’ work is at 
owing to the recent reef falls. 
| Central companies are being worked by lessees. 
A subsequent article will be devoted to the | There remain, therefore, only the Adamant, the 


in the mine are intrinsi 


comparative estimate of the relative producing 
power of the several claims. 


In the 


resent suspended, 
he Homstead and 





that date. Owing to starting with inadequate 
machinery and further delay in securing a suitable 
depositing floor, no dividends were paid in the first 
eighteen months after formation, but in the half- 
year ending December 31, 1882, dividends to the 
amount of 3 per cent. were distributed. In No- 
vember, 1882, a serious drop occurred in the price 
of diamonds, which continued low during the whole 
following year, the average price realised per carat 
during the first half of 1883 being only 19s. 74d. 
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WORKS OF THE PULLINGER DIAMOND MINING COMPANY, LIMITED. 


general management and Government control of 
the mines ; it may merely be mentioned here that 
the internal affairs of each mine are regulated by a 
Mining Board consisting of leading claimholders 
or representatives of companies, and that each 

ard has power to levy rates for purposes of com- 
mon interest tothe mine. The rate for the month 
of May, 1886, levied by the Bultfontein Mining 
Board on all claims in the mine, was one farthing in 
every pound of assessed value, equivalent to a 
revenue of about 42501. for the month, these funds 
being expended in the maintenance of the Searching 
System (for the prevention of theft of diamonds), 





French and D’Esterre, and the Pullinger companies, 
the results of whose working are readily accessible 
to the public, and we shall bring this article to a 
close with some account of the two last-named com- 
panies, which will convey a fair impression of the 
ga of working deep blue ground in Bultfontein. 

e may state, witl reference to the Adamant 
Company, that it has been steadily successful since 
its formation six years ago. 

The French and D’Esterre Company was formed 
on the Ist of January, 1881, and according to the 
provisions of the trust deed is to continve and 
remain in force for a term of twenty-one years from 








per carat, as against 26s. 2d. for the previous six 
months, and as a consequence the payment of divi- 
dends had again to be suspended ; but in thesecond 
half of 1883, the price per carat having risen to 
23s., the sum of 9248/., equivalent to 8 per cent. 
on the capital, was paid out to shareholders, and 
after writing off 7378]. for depreciation of machi- 
nery and plant, and paying 4871. to the reserve 
fund, there was still a balance of 41301. to carry 
forward from profit and loss account. In 1884 the 
diamonds found realised an average of 22s. 8d. per 
carat, and in that year 12 per cent. was paid in divi- 
dends, but in 1885 the price fell again, so that the 
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finds of the firsthalf of that year realised only 19s. 2d. 
per carat, and in the following six months 18s. per 
carat, and it was only possible to pay 2 per cent. 
dividend that year, it having been necessary to do a 
large amount of dead work in the removal of over 
70,000 loads of ‘‘ floating reef” or shale, masses 
of which are frequently met with embedded in the 
blue ground in all the mines. The present year 
has opened more prosperously, a dividend of 24 per 
cent, having been paid in the month of February 
last, and with an improvement in the price of dia- 
monds and reduced working expenses since the 
completion of the railway to Kimberley, there is 
every prospect of a continuance of good profits. 
The French and D’Esterre Company’s ground 
yields with great regularity a third of a carat per 
load of 16 cubic feet of pulverised ground, which 


List of Holdings in Bultfontein Mine, May, 1886. 
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Limited Liability £ 
| Companies. | 
1 |Adamant Co., Limited 48 | 80,000 | 83,600 | 1666 
2 |Bultfontein Colonial | | 
| Co., Limited .. -. 45} 70,000 | 11,830 | 1538 
3 Bultfontein Homestead | 
| Co., Limited .. -., 464 35,000 | 31,888 753 | 
4 ‘Central Co., Limited ..| 374) 36,200 | 25,250 | 965 | 
5 |Cnie, Franco-Africaine | 37 | 90,000 | 13,320 2432 | 
6 |Cnie. le Diamant ..| 30 |120,000 | 19,500 | 4000 
7 French D’Esterre Co.,| | 
15,600 | 64,080 
46,090 


| Limited + oe| 72 |118, 
8 |Pullinger Co., Limited) 75 127,100 
245,058 | 
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12 |\Cape of Good Hope} 624 
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Hatton Company | 2 
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Plows, oe i 
Town Creewel and Co. | 70 
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20 Wernher, 

Neumann 


13 


200 
17,500 | 


| 19,000 | 
| 11,220 | 


162,310 
407,368 


Se .-| 15 | 
King, andj 
fe ..| 84 


. 4053! 
.. 707 





|Totals and averages 
Total of mine 511 
| 





may be taken as the average of the best blue 
ground in Bultfontein, so that with diamonds at 
20s. per carat, the average yield is 6s. 8d. per load. 
The cost of production in 1885 was from 4s. 6d. to 
4s, 3d. perload, and at the present time it is pro- 
bably under 4s. per load. The quantity of blue 
ground washed by this company is at the rate of 
about 200,000 loads peryear. The capital of the 
company, as will be seen from the Table, is 
115,600. 

The Pullinger Diamond Mining Company, Li- 
mited, commenced operations on March 31, 1881, 
with a capital of 130,500/., but owing to 340 
shares having been forfeited to the company, 
its actual capital liability is now 127,100/. Through 
woefully bad management the first two years’ 
working resulted only in a loss, so that in 
March, 1883, the company was over 12,0001. 
in debt, and, indeed, on the verge of liquidation. 
But under new management, even in the face of a 
steadily declining market, this aspect of affairs has 
entirely changed, so that in presenting their report 
for the half-year ending September 30, 1885, the 
directors were enabled to announce that not only 
had the entire debt been paid off but the accounts 
showed a balance in the company’s favour of 
13,0001., in addition to the sum of 5084I. paid in 
dividends. In placing this pleasing intelligence 
before the shareholders the directors justified their 
previous statement that the revival and growing 
prosperity of the company was ‘‘in itself a proof 
that the diamond industry of this province, when 
carried on in accordance with the ordinary prin- 
ciples of business, is as sound as any commercial 
enterprise whatever.” The report for the half-year 
ended March 31, 1886, is more encouraging still. 
It shows that during that period 108,095 loads of 
blue ground had been washed, yielding 31,825 
carats of diamonds, or an average of .294 carat 
per load, which realised an average return of 
19s. 2d. per carat, or 5s. 7$d. per load, whilst the 





total cost per load, including all charges, was 3s. 64d. 
During the half-year five dividends of 1 per cent. 
per month had been paid, and the announcement 
was made that for the future the monthly dividend 
will be 2 per cent., the company having now 130,000 
loads of blue ground on the floors in course of 
pulverisation, ‘‘ amply sufficient to keep the wash- 
ing machines in full work, whilst at the same time 
the daily supply hoisted from the mine will, as 
heretofore, maintain that asset at its full tally.” 

We give on pages 76, 77, and 93 some views of 
the Pullinger Company’s works. The illustration 
on page 76 is a view of the bottom of the mine 
(looking towards the south reef) showing the black- 
smith sharpening drills, and one of the tubs coming 
down the aérial tram. That on page 77 is a more 
extensive view of the claims taken from the south 
reef looking down into the mine, where the different 
working levels of three companies may be seen, 
the Pullinger Company being the lowest. One of 
the tubs is seen ascending with white workmen on 
it. The view on page 93 shows one of the com- 
pany’s washing machines, with workmen preparing 
to ‘* wash-up,” that is taking the heavy deposit to 
the sorting table after passing it through the 
‘* cradle,” which is seen in the foreground. 

The following particulars of the total work done 
in Bultfontein mine during the year 1885 will be of 
interest. 

There are in all thirty-four hauling engines fixed 
round the mine, with an aggregate of 416 nominal 
horse-power, thirty engines driving washing gears on 
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the floors with an aggregate of 273 nominal horse- 
power, and ten pumping and other engines aggre- 
gating 57 nominal horse-power, or a total of seventy- 
four engines in all with an aggregate of 746 nominal 
horse-power. Of these it is estimated that about 
two-thirds were in constant work, or, say, fifty 
engines with an aggregate of 600 nominal horse- 
power, the idle engines being mostly of small size. 
The size of hauling engines ranges from 6 to 25 
nominal horse-power, and of washing engines from 
4 to 16 ansintttalvadehé, one washing engine 
only of 25 horse-power being at work. The total 
length of tramways laid around Bultfontein Mine 
measures about 60 miles of single line, mainly 18 in, 
gauge laid with 12 Ib. rails. 

The work of excavation in the mine has beenalmost 
entirely confined to deep claims in blue ground or 
to the area of claims confined within the lines q and 
I, and 4 and 26 (see plan), that area being sur- 
rounded on the north, east, and west by a circle of 
floating reef. The claims to the north-east of line 
q are still mostly in the yellow ground. 

It follows from the above that about three- 
quarters of the whole area of the mine was under 
excavation during 1885, or about 575 claims out of 
the total of 797. From this area it is estimated that 
about 3,000,000 loads of 16 cubic feet each were 
excavated during the year, equivalent to one million 
cubic yards in situ, so that the portion of the mine 
being worked during 1885 was increased in depth 
by about 50 ft. 

The return of diamonds produced shows that a 
total of 636,340 carats were found in Bultfontein 
during 1885, valued at 579,326/., or an average of 
18s, 24d. per carat. The ground from which these 
diamonds were produced averaged from a quarter 
to a third of a carat per load, or say a mean of 
.29 carat per load, so that to find 636,340 carats, 





about 2,200,000 loads must have been manipu- 
lated at an average cost of 4s. 6d. per load, 
or a total expenditure of 495,000/., against a re- 
venue of 579,326/., leaving a gross profit on the 
year’s operations of 84,326/., equivalent to a profit 
of about 150/. per claim worked, or, in other words, 
the profits amounted to 144 per cent. of the revenue, 
or to about 73 per cent. of the gross capital of the 
mine. This must be considered satisfactory in the 
face of the low prices ruling during 1885. The pre- 
sent year, with improved prices and reduced work- 
ing expenses, is likely to be twice as remunerative 
as the above. 

The labour returns show that during 1885 the 
number of Europeans employed in and about Bult- 
fontein Mine was 359 and the number of natives 
3765, the wages paid to the former having aggre- 
gated 102,284/. and to the latter 204,584/., or an 
average of 5/. 10s. per week for Europeans and 1l. 
per week for natives. 

The amount of blue ground at present on the 
floors of Bultfontein may be taken at 14 million 
loads, which at 3s, per load, would be worth 
225,0001. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 10, 1886. 


THE railway system of the United States is gaining 
strength every month in increased traffic, better re- 
turns, and more confidence, but it is still suffering from 
the effects of the depression of two years ago. But for 
the —— prosperous year of 1886 the railway system 
would develop alarming weakness, Fortunately, re- 
cuperative influences are at work. The record of 
foreclosure sales, which have just been tabulated, 
shows for 1885 a sharp increase over the records of 
1884. The six months just closed show a rather un- 
favourable result. Railroad companies borrowed 
money at high rates of interest, in many cases against 
the advice of the best authority, and finally were 
obliged to succumb. The record for the past six 
months shows that seventeen roads have disappeared 
under foreclosure, having a mileage of 5192 miles, a 
bonded debt of 163,550,000 dols., and a capital stock 
of 128,070,000 dols. The total mileage for the six 
months foots up 1400 miles in round numbers. Rail- 
way building is now pushed all over the Western States 
and in some of the Southern States, and even some of 
the trunk lines are engaged in extensions, which help 
to swell the demand for steel rails. Rails are selling 
at 34 dols. to 35 dols., but there is no urgency just at 
present. Inquiries will be presented next week, it is 
understood, for between 50,000 tons and 60,000 tons, 
which it is thought will be taken at about 34 dols. or 
34.50 dols. A very strong effort will be made in Con- 
gress to double the duty on tin plates. Randall, the 
democratic protectionist and leader of the house, is ad- 
vocating an increase of taxation from 1 cent per pound, 
the present duty, to 2} cents. He thinks that this will 
place the industry upon a permanent foundation, and 
strengthens his argument by showing that within the 
past six years this country has paid English manu- 
facturers over 100,000,000 dols. for tin plates, besides 
paying out a large amount of money for freight. There 
is a powerful syndicate back of this enterprise, and 
there is but little doubt but that it will be eventually 
carried through, although just at this time it is not 
likely to meet with much success. The expenditures 
for tin plate this year will foot up nearly 20,000,000 
dols. The general industrial condition is satisfactory. 
Business is exceptionally quiet at this time. An early 
fall trade is assured. Activity will be developed in 
every industry. A number of furnaces in Pennsylvania, 
perhaps eight or ten, will bank up for awhile on 
account of the very sharp competition between 
northern and southern iron. The southern furnaces 
have lately booked large orders for fall delivery in 
Pennsylvania, New York, and New England, at prices 
equal to 15.50dols. The steelmakers are confident of 
a heavy summer demand. ‘The inquiries from loco- 
motive and car works are already improving. Two 
Pennsylvania mills have very little unsold capacity. 
This year’s production will be but little, if any, under 
1,500,000 tons in all mills. Two new Bessemer works 
are to be constructed. The merchant iron mills are 
pretty generally idle for repairs and stock-taking, but 
a general resumption is probable next week. 





AmeEricAN Steam SHIPBUILDING. —The El Monte, a 
steamer for the Morgan line, has been launched at 
Messrs, Cramp and Sons’ meet Ag ar pore and will be 

ut on the line in September. The El Monte is 3514 ft. 
in length, 42.8 ft. beam and 32} ft. depth of hold. en 
laden she will draw 22 ft., and she will carry 9000 bales 
of cotton. She is not built to carry passengers, but will 
have one large room built especially for the storage of 
mail matter, powder, and specie. She will be supplied 
with compound engines of 2400 horse-power, and will be 
rigged with four iron masts. 
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PRIMARY BATTERIES. 
To THE EpiToR oF ENGINEERING. 

S1r,—I regret that absence from home prevented my 
seeing Mr. Crawley’s letter in your issue of the 9th inst. 
until my return on Saturday last. I now beg to reply 
thereto. 

I shall be most gd to avail myself of Mr. Crawley’s 
invitation to inspect the ‘‘ Upward” apparatus; but at 
the same time I may say, that I am quite prepared to 
take his word for all he has said as to the practical work- 
ing of the battery—under his own eye; and that my ob- 
jections are not affected in any way by such details as he 
could show me. They are based on the very clear de- 
scription given in the columns of the technical press, 
and are dictated by along experience of the — of 
electrical apparatus in elnnte of the consuming public. 

Messrs. Crawley and Upward make the mistake so 
common to inventors, and often to others besides in- 
ventors, of jumping at the conclusion that because a thing 
is done in the laboratory or the workshop, it must there- 
fore be successful in everyday work in the hands of those 
who have not gone through all that the inventor has, and 
who do not know all the little points as he knows them. 
Messrs. Crawley and Upward also make another mistake 
very common to inventors and others. They underrate, 
or do not thoroughly appreciate, the conditions under 
which their apparatus will have to work. The history of 
the progress of applied science is strewn with failures 
from this source alone. 

To mention one in particular. It will be within the 
memory of many of your readers what a furor there was 
when Bell’s telephone was first announced, People were 
so fascinated by the beauty of the apparatus and by the 
fact that it would really transmit speech—actual speech in 
which you could distinguish the tones even of the person 
who was speaking—that they did not stop to consider 
whether it would transmit speech commercially ; that is, 
in such a manner and under such conditions as to be of any 
practical use. As usual, the English owners of the patent 
took the same view, and instead of seizing the nimble 
sixpence while it was agoing, realising the very handsome 
— that would have been made upon the sale of the 

undreds of thousands of instruments that would pro- 
bably have been sold, they stood off and said, ‘‘ No, 
we have something valuable here, if you want it you must 

ay handsomely for it. Not what you would consider 
douse ; not any mere trifle of twenty shillings for an 
instrument costing only five, but fifty pounds, sir, for a set 
of four with calling arrangements.” 

And then the British public, when it recovered from 
its astonishment, did as it usually does in these cases, it 
discovered that though it was a very wonderful appa- 
ratus, it was not of much use outside the laboratory ; and 
when this verdict was confirmed by the public statement 
of an eminent electrician that it was only a scientific toy, 
and that though he had one in his office, he always found 
it handier to send a boy with a message than to try to 
make use of it, the intelligent British public buttoned 
wp its trousers’ pockets and awaited further developments. 

umerous other instances could be mentioned, and will 
doubtless occur to everyone who reads this, 

In the case of the telephone, there was certainly some 
excuse for the furor. The invention was so startling in 
itself, and moreover, we did not know in those days what 
a remarkably sensitive instrument it was; and there 
never having been such a sensitive instrument in every- 
day use before, we could not well predict all the troubles 
that would arise in connection with it. 

But in the case of the work for which the Upward appa- 
ratus is designed, the only part upon which we are in the 
dark, is the working of the apparatus itself in unskilled 
hands ; and we have at our disposal an abundant store of 
information gained from the experience of many years 
past, which will tell us at least what to avoid. 

One thing that this experience teaches us, in a most un- 
mistakable manner, is to have no complications—to have 
the parts requiring attention as few as possible, and those 
that may go wrong at uncertain times as conspicuous as 
possible by their absence. In the Upward apparatus, on 
the most favourable assumption, you have too many 
things todo. You have your reservoirs to fill, your taps 
to turn, to charge your generator, your tap to empty it, 
your manganese tray to remove and recharge, and your 
primary and secondary cells to fillup. All this no doubt 
seems very simple, and is simple—when you know how to 
doit. Few —_ae are simpler than electrical—when 
you understand them ; but experience shows that to these 
who have no knowledge, or who have not sufficient know- 
ledge of the subject and of the details of the particular 
oo they may have in hand, few things are more 
difficult. But my principal objection to the apparatus, 
as I have already stated, is the number of little things— 
gimcracks would describe them expressively to the non- 
technical man—that are likely to get out of order. 

Messrs. Upward and Crawley will doubtless reply that 
they do not and cannot get out of order. Unfortunately 
apparatus, and ee electrical apparatus, does not 
always do as it ought. Things which go beautifully when 
one’s eye is on them, have a nasty knack of going wrong 
when our backs are turned, and at very ulead times, 
notwithstanding that according to the inventor’s theory 
they ought not to and could not do so. 

And assuming, if Messrs. Upward and Crawley will 
favour me so far, that one of these little things did go 
wrong. Say the cock of the aspirator failed to turn, cocks 
sometimes do stick, or the contact through which the cur- 
rent passes becomes dirty, a thing that is unfortunately 
not unknown in electrical work, or a buffing bottle breaks, 
or the drain cock of one of the cells breaks, and the carbon 
cell becomes dry, or &c. &c.—may I ask what happens 
next? Whois to find the fault and put it right ? 

Will Messrs. Upward and Crawley look around them at 
what is happening with electrical apparatus at the pre- 








sent time? Take the thousands of electric bells that are 
in use. Every one who has been connected with this 
branch of the subject for long knows that the present 
success of electric bells everywhere is due to years of ex- 
perience having enabled manufacturers and engineers to 
eliminate all possible sources of failure, and to make every 
part very simple and very strong. Yet, even now, occa- 
sional failures occur, and will Messrs. Upward and 
Crawley undertake to find a single domestic in the whole 
of the United Kingdom, male or female, who can be 
trusted to put it right with certainty, though the cause of 
failure may be only the proverbial screw loose ? 

Mr. Crawley maintains that all that is required in the 
“Upward” battery is the turning of certain oa 3 but 
he must know that such a statement is very misleading. 
All that is required to start many forms of steam engine 
is to turn a single steam tap or valve, yet I presume no 
engine builder would care to send out an engine and 
boiler, say to some place where there were no mechanical 
—— with such misleading instructions, 

r. Crawley asks me two questions : 

1. Would I rather have one cell which does all that is re- 
quired by turning three taps, or twenty, requiring plates 
and liquids removing after each run, &c. ? 

2. Do I know of a battery with as high electromotive 
force, absolutely free from polarisation and with such 
absolute freedom from local action that it may be left on 
—_ circuit for months without the slightest effect upon 
the zinc plates? 

I reply to the first part of (1), I do not know of such a 
battery ; the Upward certainly does not fulfil the condi- 
tions, 

In reply to the last part of (1) and (2), I may say that I 
would certainly not have | to do with a battery 
for lighting purposes that required its plates and solutions 
removed after every run ; but in the Regent (Maquay) we 
have a battery free from local action, and from _polarisa- 
tion in the sense that it is not allowed to take place, and 
in which, though there will undoubtedly be some waste 
of zinc on open circuit, yet that it is so small as to be 
practically negligable ; and, on the other hand, we have 
a battery requiring only the removal, each day, or week, 
or month, according to the size of the battery in propor- 
tion to its work, of a portion of the solution and the re- 
filling of the cells, an operation which I think even the 
British domestic may be entrusted with. And we have, 
moreover, in the Regent battery one in which it is neither 
neces nor expedient to go through the wasteful pro- 
cess of charging secondary batteries in order to provide 
for turning lamps in and out when required without alter- 
ing the electromotive force at the terminals of the battery. 
I think, too, that if Mr. Upward left his battery for six 
months, he might find some difficulty in restarting as 
readily as he and Mr, Crawley appear to imagine. 

Yours, &c., 
Sypney F, WALKER. 

195, Severn-road, Cardiff, July 20, 1886. 








ROYAL v. CIVIL ENGINEERS. 
To THE EpiTor oF ENGINEERING. 
Sir,—Allow me to draw attention in your paper to the 
number of appointments that have been given at the India 
Office to Royal Len oi officers, while not one yet has 
been given to an Indian Civil Engineer. The Royal 
Engineers fill the following places, and perhaps others : 
1. Head of the Cooper’s Hill Civil Engineering College, 
__ two or three other Royal Engineers in subordinate 
aces, 
” 2. Inspector-General of Stores, 
3. Member of Council of Secretary of State (two in this), 
4. Director of Stores, 
5, Superintendent of Stores. 
6. Assistant Secretary Public Works Department. 
Yours faithfully, 
June, 1886, AN INDIAN ENGINEER. 





HIGHGATE HILL CABLE TRAMWAY. 
To THE Eprtok oF ENGINEERING. 

Sir,—I notice in this week’s issue a letter from Mr. W. 
Eppelsheimer complaining of unjust criticism, which he 
considers I have directed against his ideai tramway in my 
series of articles on the subject now appearing in your 
columns. I regret that any of my remarks should give 
offence to any one, but of the impartial and reasonable 
nature of my descriptions and observations I would rather 
leave others to judge than your prejudiced correspondent. 
I think that Mr. Eppelsheimer is rather unwise in thus 
opening a somewhat delicate subject, as my remarks 
would be more than corroborated upon application to the 
porter of the line, and I should have wholly ignored 

is attack were it not for the gross misstatement in his 
letter as regards the position I occupied upon the High- 

ate cable tramway works ; out of consideration for Mr. 
ppelsheimer I refrain from enlarging on the real causes 
that have led to this outburst. 

The admission by Mr. Eppelsheimer of the possibility 
of certain undesirable details existing in this line, subse- 
quently thrust upon the public authorities, &c., is not, 
however, consistent with the fact that these identical de- 
tails form the subject-matter of his latest letters patent 
recently offered for sale at no mean figure. 

The statement that this ‘‘ cable tramway is working as 
well as any other, &c.” might prove very detrimental to 
the system, but fortunately it cannot be substantiated. It 
may be a great lack of judgment—but for which I cannot 
be held responsible—that these designs are not to be 
employed for the Birmingham and Edinburgh cable tram- 
ways about to be constructed. 

_ I would, in conclusion, direct Mr. Eppelsheimer’s atten- 
tion to opinions expressed in the last annual review of 
engineering progress in The Engineer, and in which refer- 








ence is made to his ideal line as follows: ‘‘The cable 
tramways system will probably make progress after the 
Birmingham line has been made and the uncertainties re- 
moved which have resulted from the action of the High- 
gate tramways. Engineers will in future probably adopt 
a system of construction not affected by any of the patents, 
&c., possessed by this company.” 
I am, Sir, yours obediently, 


J. BuckNALL-SMitH. 
London, S.W., July 20, 1886. 
[The documentary evidence which Mr. Smith has placed 
before us conclusively proves the fact that he occupied a 
ition in the chief engineer's department of the Cable 
Sor ration, and was resident engineer on the Highgate 
= s during the whole time of their construction.— 
D. E.] 


LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Wednesday, the 3lst June, 
from the shipbuilding yard of W. S. Cumming, Blackhill 
Dock, Glasgow, a screw despatch yacht named the Sareea : 
dimensions 63 ft. by 12 ft. by 7 ft. moulded. The Sareea 
has been built for the Egyptian Government and is in- 
tended for despatch and coastguard service, and is fitted 
up throughout in a very complete manner for this purpose, 
She is classed 100 A 1 at Lloyd’s. 


The new twin-screw dredger Dolphin, constructed by 

m. Simons and Co., Renfrew, for the Crown Agents 
for the Colonies, had a very successful trial of her steam- 
ing and dredging capabilities on the Clyde on Friday, 
July 9th. is vessel is intended for harbour improve- 
ments in the West Indies, and judging from the satisfac- 
tory results obtained at the trial she cannot fail to prove 
a very useful and efficient tool. 


On Thursday, the 8th July, the Fairfield Shipbuilding 
and Engineering Company (Limited) launched the An- 
nam, a steel twin-screw steamer of about 200 tons gross 
register. and measuring 120 ft. by 23 ft. by 8 ft. She is 
intended for the coast and river traffic in China, and has 
been built to the order of the Société Francaise d’Enter- 
prises Coloniales. One of her structural features is an 
awning deck extending the whole length of the vessel for 
sheltering the passengers, &c. Each propeller will be 
driven by a set of compound inverted Sas 
gines, with surface condensers, the cylinders ing 
respectively 11 in. and 22 in. in diameter with piston 
stroke of 12 in. 











The screw tug steamer Pola, recently built by Messrs. 
William Swan and Co., Maryhill, Glasgow, and engined 
by Mr. William Kemp, Govan, went on her official trial 
trip on the Firth of Clyde on the 14th inst, She is owned 
by Mr. Luis de Stein, Cairo, and intended for towing 
purposes at Port Said, and measures 48 ft. by 11 ft. by 
6 ft. 2in. Her engines have cylinders of 9in. and 17 in. 
in diameter, respectively, with piston stroke of 12 in. 

On the following day Messrs. Robert Duncan and Co., 
Port-Glasgow, launched the Warren Hastings, a steel 
twin-screw steamer of 600 tons gross, measuring 202 ft. by 
30 ft. by 15 ft. 6in., and built to the order of Messrs, 
James Wyllie and Co., London. She is intended for tow- 
ing purposes on the Hooghly at Calcutta, and will, when 
finished, 1 be the most powerful tug steamer in the world, 
Messrs. Rankin and Blackmore, Greenock, are fitting the 
vessel with two pairs of compound direct-acting engines 
of 1600 indicated horse-power, the engines having cylinders 
of 27 in. and 52 in. in diameter respectively, and piston 
stroke of 33 in. 


Messrs. Scott and Co., Greenock, on Satuday, July 17, 
launched a splendid steel screw steamer named the 
Changsha, a vessel of 2500 tons gross, and measuring 
314 ft. by 38 ft. by 25 ft. She has been built to the order 
of the China Steam Navigation Company of London, for 
their passenger trade between China and Australian 
ports, and will be fitted by the builders with powerful 
engines on the triple-expansion principle, the cylinders 
being respectively 25 in., 40 in., and 62 in. in diameter, 
with a piston stroke of 48 in. 


Messrs. Russell and Co., Port-Glasgow, on the 20th 
inst., launched a finely-modelled iron sailing ship of 
1300 tons net register, and measuring 230 ft. by 36 ft. by 
21 ft. 6 in. She has a carrying capacity of 2050 tons cargo 
deadweight, and has been built to the order of Messrs, 
Crawford and Rowatt, Glasgow. 








A New Zxatanp Exuipition.—The New Zealand 
Government proposes to hold an International and Inter- 
colonial Exhibition in Auckland in 1890 to commemorate 
the completion of a railway connecting that city with 
Wellington. 





THe History or THE Locomotive.—Mr. Theodore 
West has republished the paper he lately read before the 
Cleveland Institution of Civil Engineers, together with 
the illustrations. In this paper he has endeavoured to 
trace the gradual development of the locomotive without 
attempting to apportion the credit of it to the various in- 
ventors who have contributed to the result. The illus- 
trations occupy six large sheets, two —. devoted to 
lucomotives generally, two to those of the Stockton and 
Darlington and North-Eastern lines, and two to Ameri- 
can practice. These sheets show the subject at a glance, 
and will have an interest not only to engineers but to all 
who care to trace the material development of the country. 
Unfortunately the style of printing does not do justice to 
the subject, nor to the great pains expended by the 
author in his research, 
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HYDRAULIC RIVETTING MACHINERY. 


CONSTRUCTED BY 


MR HENRY BERRY, ENG 
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THE accompanying illustration (Fig. 1) represents a 
rivetter for Adamson’s flue seams, made by Mr. Henry 
Berry, Croydon Works, Hunslet, Leeds, The ma- 
chine is worked by hydraulic pressure from an accumu- 
lator, and can be fixed, as shown, against a post, or on 
a column, or against a wall, or laid on the floor, or 
used as a portable rivetter for putting on boiler ends 
and similar work. The mode of operation is as follows : 
The top ram has just sufficient stroke to clear the 
rivet head (rivets being put in from the top). The 
bottom cylinder effects the closing of the rivet. When 
a rivet has been placed in position for ory.» the top 
ram descends first to the plate, against a dead stop. 
The bottom ram then ascends and closes the rivet. 
Both rams are worked by the same valve lever, the 
operation being as simple as in an ordinary rivetting 
machine, Fig. 2 represents a new fixed hydraulic 
rivetting machine, by the same maker. The ma- 
chine is made entirely of the very best quality of cast 
steel, all in one casting. A considerable portion of the 
body goes below ground, anc is not seen in the 
engraving. This type of machine is much lighter 
than the ordinary had an variety, and is cheaper for 
transport, especially abroad. It is of the flush top 
style, and has an adjustable stop to prevent the ram 
coming back the whole stroke every time a rivet is | 
closed, thereby saving a considerable quantity of | 
water, as only 2 in, out of the entire range of 6 in. is 
ordinarily used. The machine is of the simplest con- 
struction, not liable to get out of order, and the packin 
leathers are very easily replaced, It is made in severa 
sizes from 5 ft. to 8 ft. gap. 





HIGH-SPEED ENGINE. 

In the Liverpool Exhibition, Messrs. Robey and Co., 
of Lincoln, amongst other exhibits, show a high-speed 
engine, illustrated on the opposite page, which has 
been specially designed for working electric light ma- 
chines on board ship, or for any other condition in 
which great power is required in a small space. The 
engine is designed to work with steam of high pres- 





sure and at 150 to 350 revolutions per minute, all the 
wearing parts having large surfaces. The method of 
lubrication is the principal feature of novelty. The | 
lower part of the base-plate is shaped so as to form | 
an oil well, into which the big end of the connect- | 
ing-rod dips at each revolution, 


the connecting-rod strap has attached to it an open | 
“licker,” communicating with the oil grooves in the 


brasses. This licker, passing rapidly through the oil, 
forces a small quantity into the crank bearing at each 
revolution. The remainder of the oil is thrown upon 
the small end of the connecting-rod and on to the 
slipper guides. At the cylinder end of the guides is 
a large hole fin. in diameter, from which a pipe takes 
the surplus oil back to the well. A hinged cover 
incloses the crank-pit and prevents the oil splashing 
over. The engine is 6 horse-power nominal ; the crank- 
pin is 3in. in diameter by 4in. long. The main 
— are 34in. in diameter and 7 in. long. 

earings of these journals are brought close up to the 
crank-webs in order to avoid bending strains. When 
used for electric lighting the engine is mounted on a 
cast-iron base-plate, on which the dynamo is also 
placed. The base-plate is provided with lugs and ad- 
justing screws, so that the driving belt can be tightened 
without stopping the machinery. 





STEVENS’ FASTENINGS FOR RAILWAY 
RAILS. 


The | 





A TRIAL is being made on a small scale on the great 

Indian Peninsula Railwa , and also on the Bombay, | 
Baroda, and Central India Railway, of a new rail | 
fastening brought out by Mr. F. W. Stevens, who is | 
attached to the staff of the former railway at Bombay. | 
This fastening is designed to replace the well-known | 
wooden key, and requires no alteration of the chair or | 
the rail. We illustrate one form of it. It consists | 
of two cast-iron distance or filling pieces A B and 
DC, and of an intermediate wedge piece E F G H. 
The piece A B fits against the jaw of the chair, and 
has two ribs at its back (Fig. 3) which prevent it slid- | 
ing endwise. It has also two claws which engage with 
a single claw on the top of the piece C D, and thus 
keep the two parts in their relative positions. Between 
the two parts there is driven the wrought-iron wedge 
E FGH to force them apart and into firm contact both 
with the chair and the rail. This wedge is split at its | 





divided extremity is opened to prevent its return. | 
A simpler form of the fastening has only one cast- | 
iron block instead of two. This block fits against the | 
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against the rail. At the joints a wide chair is placed 
under the junction of the two rails, and a single fishplate 
isemployed. This plate takes the place of the block 
CD, the wrought-iron wedge being driven between it 
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and the part A B. To prevent the rails creeping, studs 
or pins are rivetted to the inside of the fishplate, and 
project through clearance holes in the rail into recesses 
in the jaw L of the chair. 

After more than a year’s trial the fastenings under 
examination have proved satisfactory, and have re- 
mained perfectly tight the entire time. 





THE DAVY STEEL PLANT. 
A MODIFIED yr of Bessemer plant has been 
invented by Mr. Alfred Davy, of the firm of Messrs. 
Alfred Davy and Co., Sheffield ; itis expressly designed 


| thinner end, and after it has been driven home the | for the production of steel for ingots from the smallest 


size up to the full weight of the charge, and also for the 
roduction of steel castings in ordinary cast-iron foun- 
ries at a very little additional outlay for plant. The 


The underside of | jaw of the chair, while the wedge bears directly ‘ want of such a plant has long been felt in small steel 
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HIGH-SPEED HORIZONTAL ENGINE AT THE LIVERPOOL EXHIBITION. 
CONSTRUCTED BY MESSRS. ROBEY AND CO0., ENGINEERS, LINCOLN 


(For Description, see opposite Page.) 
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works and by engineering firms, who have been desirous | faced to receive it, and when fastened by the crossbar 
of making their own steel ingots and castings. | and screw makes a perfectly air-tight joint. 

The operation of steelmaking can be performed! When the converter is too heavy to be turned by 
in the Davy portable converters at very short notice, | hand a pulley on the crankshaft of the blowing engines 
with the advantage that the steel is not cooled by being | (Fig. 9) drives the countershaft H which is connected 
first poured intoa ladle before it isrun into the moulds. | with the driving apparatus by open and crossed belts, 
For use in engineering works the molten iron may be either of which may be moved at pleasure on to a 
taken direct from the ordinary foundry cupola, to fast pulley on the shaft J which is connected by bevel 
which the converter is carried by the crane. The gearing with the wormshaft. To connect the con- 
following is a short description of the plant: The | verter with the turning gear, it is simply necessary 
shell for the 10 cwt. converter (see page 84) is made|to put the loose socket shaft N on to the square 
in two parts of % in. wrought-iron or steel plates, the | end of the wormshaft and connect the clutch M. The 
joint being at the widest part to facilitate the lining converter may then be turned up or down as required. 
of the vessel. The lining is of ganister rammed up in | When the blow is over, the vessel is turned down and 
the usual way, and the internal form and dimensions blast shut off, the yoke E released, and the socket 
of the vessel are those found by experience to be most | shaft removed, which is done by the blower in a few 
suitable for larger converters. On the opposite sides seconds. The vessel is ready to be carried to the 
of the shell are rivetted two wrought-iron plates A A, | moulds by the crane, leaving the standards free to re- 
Fig. 2, the rivets having countersunk heads on the | ceive another vessel for blowing. Engines having two 
outside. These plates are planed parallel to each other, | 12 in. steam and two 18 in. air cylinders are sufficiently 
and to them are bolted the trunnions, the soles of | large for a 20 cwt. or 25 cwt. converter. 
which have slots for the bolts (Fig. 1) to permit of the| The 2 cwt. portable hand converters are shown in 
vessel being adjusted, so that it turns on its centre of | Figs. 5, 6, and 7, mounted on a carriage to run on rails 
gravity after it is rammed up and ready for work. | by hand over a shallow casting pit. The vessel is 
This adjustment it important, where the operation of | simply dropped on to the four studs which are rivetted 
teaming, &c., has to be done by hand, as in an ordinary | to the angle iron ring A, Fig. 6, and has its centre of 
foundry ladle. gravity adjusted by packings under the angle iron on 

The trunnions are of steel, one being solid and/the vessel. The trunnions and wheels (which are 
serving Only to support that side of the converter to | 30 in. in diameter) are of steel ; the connection of the 
which it is rode. ; the other is larger, and is made | former with the tuyere box is made by a telescopic 
hollow for the passage of the blast. It is so arranged | pipe with spherical valve seats at either end, so as to 
at the end as to receive a branch D, which is attached | suit all the vessels which may belong to one carriage. 
to the stand-pipe C, and remains stationary whilst the | The bottom of the converter is a single fireclay lump 
vessel is turned up or down. Leakage of blast between | which forms the tuyeres, and this can be replaced at 
this branch and the trunnion is prevented by a stuffing- | any time in two or three minutes, even when the vessel 
box and split gland. A wormwheel is keyed on the | is at a white heat. 
trunnion and worked by a worm, the shaft of which| The operation of blowing is conducted as follows: 
turns in bearings attached to the side rods, as in an} The vessel after being set in a horizontal position and 
ordinary crane ladle. run along the rails to the cupola to receive the charge 

The side rods are extended at the ends, as shown in| is taken to the fixed blast pipe and the connection 
Figs. 2and 3, to drop into the standards B, B, and| made by a pivotted yoke and screw, as already de- 
the height of the blast pipe C is so adjusted that D and | scribed for the crane converter ; the handle of the car- 
C touch when the converter rests on the standards for | riage is dropped into the top of the fixed bracket B and 
blowing ; the branch is then readily secured by the secured by a cotter to keep the carriage steady — 
Pivotted yoke and screw E. the blow. The blast is put on and the vessel turne 

The pipe for taking the blast from the trunnion to the 
tuyere box is made telescopic to allow for any variation 
in the distance between the trunnion and tuyere box 
caused by adjusting the vessel to its centre of gravity, 
or from difference in the bottoms, of which two or 
three should always be kept ready for use. The con- 
nection with the tuyere box is made with a conical 
seat, and is secured by the pivotted yoke and screw F. | plant with extra converters. The converters (either 
The internal flange G, Fig. 1, in the bottom, is to pre- | hand or crane) can be used at any time, just as and 
vent the ganister dropping out when turned over for; when required, like ordinary foundry ladles, while 
putting it into its seat, The tuyere box is closed by | the cost of the plant renders it within reach of manu- 
a dished wrought-iron or steel plate 3 in. thick, turned | facturers of steel, or foundry proprietors. The details 
about yin. smaller than its seat, which is bored and|of the plant were designed by Mr. John Hardisty, 





over and the metal ready for casting the carriage is dis- 
connected from the bracket B and the metal is poured 
by simply raising the back end of the carriage by hand. 
From this description it will be seen that where 

| comparatively large quantities of steel are required, 
two blows an hour may easily be got from a one-ton 








up by the hand gear shown at C; when the blow is | 








Britannia Iron Works, Derby, who was formerly as- 
sistant manager of the Elswick Steel Works, New- 
castle-on-Tyne, and Messrs. Handyside are making a 
considerable number of castings, such as steam hammer 
tups, gun-carriage transoms, and brackets, crane, 
tread, and gear wheels, corve wheels, bells, plough- 
shares, &c., all of exceptionally high quality. 

By the crucible and open-hearth processes, steel cannot 
be made and maintained sufficiently hot for the produc- 
tion of sound small steel castings with less than about 
-380 to .40 per cent. carbon, and nearly the same amount 
of silicon, but Mr. Hardisty is rms, small castings, 
by the use of this plant, containing only 0.18 per cent. 
carbon and a trace of silicon. They are remarkably 
tough, and are found on machining to be entirely free 
from blow-holes. As many as 160 castings are being 
made at one blow of 15 cwt. of steel. 








CAPTAIN E. BURSTAL, R.N. 

Captain Epwarp Borstal, R.N., the secretary of 
the Thames Conservancy, who died at Ramsgate on 
the 13th instant, was born at Stoke, near Devonport, 
in 1818; he was the sonof Richard Burstal, who had 
sailing command of H.M.S. Dreadnought at Trafalgar. 

He entered the Navy in September, 1833, and was 
at once employed on surveying service on the Thames 
and Medway, under the late Captain Bullock. In 1838 
he received the thanks of the Royal Humane Society 
for saving three lives. In 1840, as midshipman on 
board HAS. Cambridge, he was engaged in the 
operations on the Syrian coast and blockade of 
Alexandria; for his services on this occasion he re- 
ceived English and Turkish medals. In 1846 he was 
engaged in surveying in the North Sea on board the 
Fearless, and later, he became lieutenant in command 
during the famine relief on the Irish coast. 

After this he was engaged in surveying the south- 
east coast of England and west coast of Scotland. 

In 1852, he rendered active service in laying the 
first submarine telegraph cable, i.¢., that from Dover 
to Calais ; for this special service he received a hand- 
some present of plate. He subsequently was engaged 
in laying the telegraph cable from Orfordness to the 
‘*Hague,” and in this latter case, by careful naviga- 
tion, only 119 miles of cable was used to cover 114 miles 
of actual distance. 

In 1854, Lieutenant Burstal was engaged in the war 
operations in the Baltic, and in the taking of Bomar- 
sund, On this occasion his surveying experience led 
to his being specially recommended in despatches for 
valuable services in taking up combined English and 
French fleets, when the lights and buoys had been re- 
moved and misplaced by the Russians; for this ser- 
vice he was promoted to the rank of commander. 

At the close of the Russian war he renewed his work 
of one on the Scotch and English coasts. In the 
year 1857 the Thames Conservancy was established by 
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Act of Parliament, and Captain Burstal was appointed, 
on the recommendation of the Admiralty, secretary to 
that body. This appointment he held until the day 
of his death. 

Captain Burstal took a great interest in the preven- 
tion of the pollution of the River Thames by the 
Metropolitan Board of Works. Although the Conser- 
vancy have hitherto been less successful in bringing 
home to that body the enormity of this offence than in 
dealing with the riparian towns above Moulsey, it is 
to be hoped that the evidence given before Parlia- 
mentary Committees on the subject, will some day bear 
fruit, and that the metropolis will not be allowed much 
longer to pollute the tidal waters of the Thames. At 
present a large portion of the income of the Thames 
Conservancy has to be expended in dredging up the 
materials abundantly furnished by the metropolitan 
outfalls. Captain Burstal was a member of several 
Royal Commissions, notably the Thames Embankment 
inquiry, which resulted in the plan of the Commis- 
sioners being adopted, and the present embankments 
constructed. 

His opinion was often in request in connection with 
marine engineering questions, especially with reference 
to harbours, docks, bridge foundations, and sea de- 
fences. Captain Burstal was apparently in excellent 
health some three weeks since, and died on July 13 
{after a very short illness) in the arms of his only 
brother, whose life he had, when twelve years of age, 
saved from drowning. He leaves one son only 
(the engineer to the Corporation of Oxford) to mourn 
his loss, but all to whom he was known will feel that 
one of those fine upright and genial natures which are 
all too rare in ublie I 


ife, has gone from their midst. 


On Friday, the 16th, his remains were followed to 
their resting-place in Norwood Cemetery by the lead- 
ing members of the Thames Conservancy and a large 
number of sorrowing friends. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual on ’Change, but there was 
less business done and the prospects of trade were re- 
ported by everybody to be most discouraging. Not only 
was the market dull but prices were weaker. No, 3 
Cleveland pig was offered for six months’ delivery at 
29s. 3d. per ton. Both on foreign and home account the 
inquiries are very scarce and result in very few transac- 
tions. Shipments of pig iron from Middlesbrough this 
month are more disappointing than ever, there havin 
been reported up to date 33,500 tons as compare 
with 44,700 tons at the corresponding period in June. 
No doubt the holidays in Scotland account for this 
to some extent, as the chief falling off in the ex- 
ports is to that market. The rolling mills and foun- 
dries in the North of England are still poorly em- 
ployed. Buyers adhere to the belief that prices 
will be even lower than they are now, and hold back 
orders in the hope that they will be able to place them 
in a short time more advantageously. Ship-plates are 
quoted 41. 7s. 6d. per ton, angles 4/, 5s., and steel ship- 
eee 61. to 61. 2s, 6d., all less 24 per cent. at works. The 
ematite pig iron trade is steady, and mixed numbers are 
quoted 41s. 6d. to 42s. f.0.b. east coast ports. The exports 
of these qualities of iron are improving, especially to the 
United States. 


The Excessive Make of Cleveland Pig Iron.—The pro- 
duction of pig iron in Cleveland continues far in excess of 
the requirements, and large quantities are being added to 
the stocks, This condition of things is causing very great 
apprehension as to the early future in trade circles, and 
authorities on commercial affairs, like Sir Isaac Lowthian 
Bell and others, publicly assert their opinions that the 
alarming increase in stocks, together with the miserably 
depressed state of the ie trade, must soon result in 
disaster to the makers. No official action on the part of 
the Cleveland Ironmasters’ Association is being taken 
with a view to systematically reduce the enormous out- 

ut of pig iron, but the engrossing subject is constantly 
felng brought under the notice of everybody engaged in 
the trade, and suggestions are being made as to the way 
of dealing with it. Whatever opinions there may be as to 
any combination for the purpose of remedying the evil of 
excessive production, it is still our belief that the only wa 
in which the question of over production can be dealt with 
is for those firms who are unable to continue making iron, 
the greater part of which they have to put into stock, to 
blow out some of their furnaces, This course is attended 
by great loss, but it is the only way of prsventing absolute 
ruin. 


Engineering and Shipbuilding.—There is very little new 
to report respecting these industries. Many of the engi- 
neering establishments are very slack, and were it not 
that bridge builders are fairly well off for orders the 
number of workmen unemployed at present would be con- 
siderably increased. Fortunately a few shipbuilding 
orders have recently been procured, and several of the 
yards will be more actively engaged in constructing steel 
steamers. It is hoped that as prices are now so low addi- 
tional contracts for steamers will be secured. 


The Steel Trade.—The steel trade in the North of Eng- 
land continues to expand, and what is more satisfactory is 
the fact that all the works are now well employed, 
hee are stiffer and a few orders have poten been 

ed, 





The Coal and Coke Trades.—So slow is the demand 
for all kinds of fuel that many of the collieries are re- 
duced to the extremity of working only two or three days 
a week. Prices remain flat and the prospects are cheer- 
less. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Ouse Improvements.—The directors of the Aire and 
Calder Navigation, accompanied by a select number of 
friends,’ have made an official inspection of the works 
which have recently been commenced at Whitgift and 
Saltmarsh. The improvements are these: on each side 
of the river, 700 ft. apart, are walls built in the stream, 
with the view of narrowing the channel, but rendering it 
deeper. The new banks which are being formed on 
either side of the river are of slag, and an experiment as 
to this delivery was made with one of the floating 
hoppers. There were 450 tons of slag on board in ten 
compartments, five on each side. By means of appliances 
placed in the centre of the vessel, doors were opened on 
each side and the contents discharged. As the vessel 
lost its weight of stone in each compartment, it listed, but 
this was eaitly put right by means of large pumps 
which quickly filled her tanks, so that she was again 
placed upright. In little more than forty minutes 450 
tons of slag were deposited on the banks. Four of the 
hoppers are now at work. 


Sheepbridge Coal and Iron Company, Limited.—A cir- 
oular has been forwarded to the shareholders, in which 
the directors, expressing the Sore they feel at being 
compelled to make a further cali of 3/. on the ordinary 
shares of the company, explain that the great depres- 
sion that has existed in the iron and coal trade for now 
so long a time has prevented many debenture holders con- 
tinuing their loans to the company, and so has made this 
call an absolute necessity. The debentures now running 
amount to comparatively a very small sum in proportion 
to the large and valuable properties on which they con- 
stitute a ficst charge. The capital account of the company 
is not increasing, but being decreased by the amount 
annually written off for depreciation. The Langwith 
and Hapwell Collieries are quite new, and fitted up with 
the very best machinery, and are in the most com- 
plete working order. The same may be said of the New- 
stead Colliery, in which the company have one-half 
interest. As to the iron works, both the pig and 
wrought iron departments are in as complete work- 
ing order as any works of a similar character in Derby- 
shire, and the directors feel fully persuaded that as 
soon as the iron and coal trades become once more profit- 
able industries anywhere in their part of the country, they 
will be profitable at Sheepbridge. There is nothing for it, 
therefore, but waiting in the hope that better times may 
come, but under existing circumstances there was no 
course open to the directors but making the present call. 
The dividend on the ‘‘C” shares of the company has just 
been paid in the usual course and at the usual time. 


An Important Question.—At the Doncaster County 
Court the Denaby Main crea A Company have brought 
an action against the Protector Lamp and Lighting Com- 
pany to recover 50/. for loss sustained on January 13 and 
14 through lamps supplied by defendants being extin- 
tinguished. It seemed that the defendants’ company 
supplied a quantity of gasoline, in quantities of ten gallons, 
in tanks for use in colliers’ lamps. The lamps went out, 
thus reducing the output of the colliery from 1500 to 1150 
tons. Plaintiffs alleged that the oil was bad. For the 
defence it was urged that the plaintiffs’ cisterns must have 
been out of order, but his honour held that it was scarcel 
a reasonable defence, and gave a verdict for the full 
amount. 


The Water Question at Leeds.—Messrs. T. Hakley and 

. F. La Trolu Bateman have been requested to report as 
to the various plans sent in for extending the water 
supply of Leeds. After prolonged and diligent inquiry 
they say: ‘‘ Of the various schemes which are referred 
to us, we are of opinion that the one proposed by Messrs. 
Filliter and Rofe, which on pages 23 and 25 of the printed 
‘ Reports of the Water Works Engineers and Resolutions 
of the Water Committee and Town Council’ is called 
‘ parallel tunnel at higher level, 6ft. in diameter,’ is, on 
the whole, the best, although we consider that the other 
schemes which these gentlemen‘have submitted, as well as 
those of several other competitors, are capable of being 
carried into execution, and would respectively afford the 
requisite quantity of water. No scheme which has been 
suggested does, however, in our judgment, meet in the 
simplest, cheapest, and in other respects the best, way 
the practical requirements of the case.” 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The shipments of steam coal from Cardiff 
have been increasing of late, but even now they are not 
sufficient to keep the collieries going. Prices have shown 
no improvement. Small coal has been in good demand at 
previous rates. House coal has also been in fairly good 
request. The patent fuel trade has shown more activity, 
but the manufactured iron trade remains much depressed. 


Bristol Docks, —The revenue of the Bristol Corporation 
docks in the last financial year (including a pireng rate of 
14,500/.), was 148,6387. Including 55,067/. paid for inte- 
rest, and 5559/. allocated to sinking funds, and including 
also working expenses, the total charges of the year were 
148,548/., leaving a balance of receipts over expenditure of 
907. The following sums were expended on capital 
account during the year: River improvements, 3824/, ; 
offices, workshops, and machinery at Underfall yard, 
58181. ; purchase of wharf, Canon’s Marsh, and premises 





at Avon-crescent, 35451. : offices, Queeen’s-square, 3155/. ; 
pump-house, pump, and boiler at Avonmouth Dock, 
2802/.; shed extension at Avonmouth Dock, 23641. ; 
on account of purchase of Portishead Dock and granary, 
1140/7. ; traffic offices, watch-house, and workshops at 
Portishead, 1430/.; stamp duty, Parliamentary ex- 
penses, 2157/. ; sundry expenses at Bristol, Avonmouth, 
and Portishead, 1167/. ; total, 97,8852. For the purpose 
of meeting this expenditure, and the payment of bonds 
for 68,175/., bearing 4 per cent. interest, which matured 
during the year, the docks committee issued, under reso- 
lutions of the Council, a further amount of Bristol Cor- 
poration stock to the extent of 172,615/. 2s. 8d. at an 
average price of 991. 17s. 8d., the average price of the 
whole of the stock issued to the public at date being 
991. 12s. 4d. New offices and workshops fitted with the 
best type of machinery, erected at the Underfall yard, 
have cost 58187. Good progress has been made on the 
river improvement at Point G (Tea and Coffee-house 
Point), and with improved plant now provided, this 
work will be finished within the time anticipated. 
New centrifugal pumps and boilers provided at Avon- 
mouth have proved a success, and by means thereof 
the water in the dock can now be raised at the 
rate of 2 in. per hour. Additional accommodation 
afforded by the new sheds on the east side of the Avon- 
mouth Dock has been carefully utilised on many occa- 
sions during the past year, and without it, it would have 
been impossible to give the — now required by the 
large liners frequenting the dock. An — of the 
landing place for Canadian animals has enabled consign- 
ments of from 300 to 400 head to be landed more rapidly 
than formerly. 


Submarine Mining Engineers.—Orders have been re- 
ceived for this corps to proceed to Pembroke Dock on the 
15th prox. for fifteen days’ annual training, and to take 
part in the defence of the haven at the forthcoming 
manceuvres with the fleet. Submarine mining corps have, 
upto the present, been attached, when possible, to local 
battalions of Engineer volunteers, the Cardiff corps being 
associated with the 1st Gloucester ; but it has been de- 
cided to separate them from these battalions and form 
them into an auxiliary battalion to the coast battalion of 
the Royal Engineers. The various detachments will be 
known bythe names of the rivers they are formed to 
defend. The South Wales corps stationed at Cardiff will 
be known as the ‘* Severn detachment.” 


The “ Curiew.”—The Curlew, four guns, and torpedo 
vessel, was taken outside Plymouth Breakwater on 
Thursday fur speed trials at the measured mile. The 
draught of water forward was 10 ft. 8in. ; aft, 11 ft. 8 in. ; 
steam in boilers, 110 lb. ; revolutions of engines, 197 ; 
vacuum in condensers, 24in. Four runs were made at 
full speed. The indicated horse-power was 1452; speed 
of ship, 15.084 knots, the highest speed being 15.625 knots 
per hour. Four runs were then made at half power, when 
the revolutions of the engines showed 125; horse-power, 
650 ; speed, 12.4 knots per hour. Four runs were next 
made at quarter power, the revolutions being 124; indi- 
cated horse-power, 350; speed, 10.111 knots per hour. 
Messrs. Penn supplied the engines. Circles were made at 
full, half, and quarter power, when the best work was 
made with the helm 32} deg. over, one set of engines 
going ahead, the other set astern, both at full speed, the 
circle being completed in a radius of 260 yards. The time 
was then taken for stopping and a engines with 
the following results : Fan full speed ahead to full speed 
astern, eight seconds ; from full speed astern to full speed 
ahead, six seconds, 


Barry Dock ard Railways.—The directors visited the 
works on Thursday. They were met at St. — b 
an engine, and proceeded to the Ely viaduct. Althoug 
the foundation stone was laid but a short time since, the 
arches are now being turned. Most of the bridges are 
also rapidly approaching completion. The masonry for 
the basin has been commenced, and the dock excavation 
is being carried on quickly, 50,000 cubic yards of material 
being moved per week. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron-warrant market 
was steady last Thursday, with business done on forenoon 
’Change at 38s. 104d. and 38s. 11d. cash, also 393. O4d. 
one month, the close being sellers at 38s, 104d. and 
39s, O}d. cash and one month respectively, and buyers 
at 4d. per ton lower. In consequence of the return of 
the Glasgow Fair holidays business was completely sus- 
pended in the afternoon, nor was there any further meet- 
ing of the “‘iron ring” till yesterday, and even then the 
brokers and merchants only turned out in limited numbers 
the holiday feeling having so largely taken possession of 
them. During the forenoon there was a continuation of 
last Thursday’s prices, the close, however, being sellers 
at 38s. 10d. cash and 39s. one month, with buyers at 4d. 
per ton less. Slightly lower prices were accepted in the 
afternoon, but the close was the same as that of the fore- 
noon market. There were transactions this forenoon at 
38s. 93d. and 38s. 10d. cash, and the close was sellers at 
38s. 10d. cash and 39s. one month, and buyers offering 3d. 
less per ton. In the afternoon transactions were re- 
ported at 38s. 10d. and 38s, 104d. cash, also at 39s. and 
393, 0}d. one month, and at the close sellers were asking 
the top quotations, with buyers at 4d. per ton under. 
The market is very steady, without any marked fluctua- 
tions in roe and a feeling is now becoming prevalent 
that the lowest level has been touched, so that any change 
henceforth occurring may be expected to show an im- 
provement. For the present, however, there is no 
immediate indication in the direction of an improved de- 
mand for pig iron, either for shipment or for home con- 
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sumption. The reports coming to hand from Germany 
and other parts of the Continent are scarcely of an en- 
couraging character, but a somewhat more hopeful feeling 
is showing itself in respect of American requirements in 
theearly future. There are still 85 blast furnaces in 
operation in Scotland, as compared with 90 at this time 
last year, and 96 two years ago. Last week’s shipments 
of pig iron from all Scottish ports amounted to 6016 tons 
as against 5311 tons in the preceding week, and 8081 tons 
in the corresponding week of last year. They included 
815 tons to the United States, 520 tons to Canada, 270 
tons to India, 680 tons to Australia, &c., 130 tons to 
France, 1500 tons to Italy, 100 tons to Holland, and 
smaller quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 789,902 tons yesterday afternoon, as compared 
with 786,867 tons yesterday week, thus showing an in- 
crease of 3035 tons for the week. Since this time last 
year there has been an increase of upwards of 180,000 tons. 


The Coal Miners.—The coalmasters of Mid and East 
Lothian and a number of those of Ayrshire have lately 
followed the example set them by the Lanarkshire mine- 
owners as regards the reduction of the miners’ wages. The 
men of the mining districts of the Lothians have held two 
or three meetings to consider what should be done, if any- 
thing, in the way of giving resistance to the reduction, 
but all they have done as yet is to resolve to make an 
effort to resuscitate the Mid and East Lothian Miners’ 
Association, which they allowed to break upseveral years 
since. The Ayrshire miners have not yet given any indi- 
cation as to what they may intend to do in view of the 
announcement which was posted up at the collieries last 
Saturday. In Lanarkshire the miners affected by the re- 
duction of wages are agitating in favour of greatly restrict- 
ing the output of coal, and the fact is that the stocks at 
the pitheads and at the depéts are of comparatively 
limited extent. At a meeting held in Hamilton this 
week they have even gone further, inasmuch as they have 
given instructions that the men at the various collieries 
are forthwith to solicit an advance of wages to the extent 
of 1s. per day, the same to come into effect on Monday, 
August 2. That is a case of attempt at ‘“‘turning the 
tables” on the mineowners, but in their present undecided 
state any such resolution on the part of the miners is 
scarcely entitled to be regarded as serious tactics, and the 
coalmasters are very much disposed to laugh at it and 
treat it with contempt. It would almost seem, however, 
that the Lanarkshire miners were determined to get them- 
selves organised again into a county union, for at their 
Hamilton meeting on Monday they went the length of 
appointing a president and about half a dozen other 
executive officers, 


New Shipbuilding Contracts.—Within the past few days 
at least two new shipbuilding contracts have been an- 
nounced, One is for a four-masted sailing ship of 2400 
tons net register, which Messrs. Russell and Co. have 
undertaken to build in their Greenock shipyard for 
Messrs. J. and W. Goffey, of Liverpool. It is said that 
this will be the largest sailing vessel ever built in Gree- 
nock. The other contract, which has been taken by 
Messrs. Robert Duncan and Co., Port-Glasgow, is for the 
construction of two screw steamers of 1600 tons, each for 
a New York firm. 


New Industry for Aberdeen.—At last week’s meeting of 
the Aberdeen Harbour Commissioners an application was 
submitted from the Aberdeen Ice Manufacturing Com- 
pany, for a transfer of the lease of two lots of ground on 
the reclaimed land for the purpose of carrying on the 
operations of the company, which will form a new in- 
dustry principally in connection with the fishing trade of 
the port. It is proposed by the company to fit up ma- 
chinery valued at upwards of 60001. 


The Tay Bridge Works.—On ar of last week the 
seventh large girder for the central spans of the Tay 
Bridge was floated out from the works at Wormit Bay 
and successfully placed in position, and on the following 
day the same success attended the efforts to do the same 
with the eighth large girder. The contractors are contem- 
ae the commencement of the work of placing the 
arge girders in their permanent positions on an earl 
date. Sir James Falshaw, chairman of the North Britis 
Railway Company, and Sir John Fowler, C.E., engineer 
of the Forth Bridge, were present to witness the work 
done on Friday. 


Royal Society of Edinturgh.—The concluding meeting 
of this Society for the session 1885-86 was held on Mon- 
day evening, on which occasion Professor Tait read a 
pores by Lord Rayleigh on ‘‘ The Colours of Thin Plates.” 

he paper stated at the outset that while the subject of 
the explanation of the colours of thin plates, as due to 
the interference among the —_ of light reflected from 
the two sides of the plate, might seem to some persons to 
have been long since exhausted, yet it would hardly be 
too much to ig, ey the subject had never been ex- 

lained at all. 

rom a given plate had never been foretold: and in his 
paper Lord Rayleigh, taking advantage of the mathema- 
tical formule deduced from the undulatory theory of 
light, calculated the intensity of each coloured ray as 
reflected from a plate of given thickness. Further, 
taking account of the intensities of the various colours of 
the spectrum, he calculated, from Clerk-Maxwell’s mode 
of representing Newton’s coloured diagram, the particular 
colour which would be the resultant of the interferences 
among the rays reflected from the surfaces of a plate of 
given thickness. Other interesting papers followed, and 
in the oe remarks of the chairman (Mr. Robert 
Gray, vice-president) it was stated that as many as ninety 
communications had been made to the Society during the 
session—being twenty in excess of the average of previous 
years, 
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MISCELLANEA. 
A party of the Royal Engineers has started for British 
Columbia to draw up plans for the defence of the Pacific 
coast. 


The number of visitors to the Colonial and Indian Ex- 
hibition for the week ending July 17, was 153,159; total 
since the opening, 1,803,407. 


A correspondent to the Times states that “‘ the whole 
of the 38-ton guns on board the Ajax have been disabled 
through the A tubes having cracked” at practice. 


Mr. J. S. Jeans, secretary of the Iron and Steel Insti- 
tute, will read a paper on Tuesday next at the Colonial 
Exhibition on ‘‘The Economic Conditions of Railway 
Development.” 


Mr, John A. F. Aspinall, of the Great Southern and 
Western Railway of Ireland, has just been appointed 
chief mechanical engineer to the Lancashire and York- 
shire Railway Company. 


A scheme, now under the consideration of the Council of 
Ministers, for granting a concession for the construction 
of a harbour at Damietta, is causing considerable uneasi- 
ness in commercial and financial circles at Alexandria. 


The Chinese ambassador, Marquis Tseng, who is in- 
specting the various leading manufactures in this country 
before leaving for the East, visited the torpedoboat works 
of Messrs. Yarrow and Co., of Poplar, on Tuesday last. 


The first trans-Continental Japanese tea train of eighty 
carloads is coming overland from San Francisco for 
England, to demonstrate that the overland route is 
quicker than that by the Suez Canal. 


The directors of the Great Eastern Railway recom- 
mend a dividend on the ordinary stock at the rate of ? per 
cent. per annum, carrying forward about 10,000/. A year 
ago the dividend declared was at the same rate, 42291. 
being carried forward. 


The Royal Society have determined to substitute a 
direct-acting dynamo and a set of accumulators for the 
present alternating current plant. The work has been 
entrusted to the Electrical Power Storage Company, 4, 
Great Winchester-street, E.C, 


A terrible accident occurred at the Royal Arsenal, 
Woolwich, on Saturday last. It was attempted to strip a 
large steel ingot of its mould before the metal was suffi- 
ciently cool. The still molten steel poured over the pit 
and one man was killed instantly. 


It has been decided that the operations shortly to be 
carried out in Milford Haven shall take the form of an 
attack by a full equipped squadron upon a military post 
delentet by submarine mines and obstructions, with 
powerful artillery on shore, and gunboats co-operating 
with a naval flotilla. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended July 11, 
amounted, on 15,3]14 miles, to 1,223,358/., and for the 
corresponding period of 1885 on 15,146} miles, to1,236,966/., 
an increase of 165} miles, or 1 per cent., and a decrease of 
13,608/7., or 1.1 per cent. 


A Times correspondent says: ‘* Another proof of the 
energy with which the Germans are pushing their foreign 
trade is seen in the transmission home by the consul at 
Canton of a collection of samples of foreign goods sold in 
the Chinese markets. The collection has come to Gotha, 
and it will be placed at the service of manufacturers ex- 
porting to the East.” 


Mr. Mundella has issued a circular letter to the various 
Chambers of Commerce asking for opinions on the follow- 
ing plan: The Board of Trade propose to publish any 
useful information they may obtain with reference to 
shipping, railway, and commercial affairs generally, and 
particularly early intelligence respecting actual and pro- 
posed changes in customs tariffs and their regulations, as 
well as other information relating to home and foreign 
trade. 


The operation of tapping the main Bilston Pound, which 
has for a very long period submerged a large tract of the 
South Staffordshire coalfield, has been successfully accom- 

lished, and some of the finest seams of thick coal will 
fore long be rendered workable. The great underground 
sea known as the Bilston Pound extends from Wolver- 
hampton to Walsall, covering an area of 14 square miles, 
has drowned out immense quantities of best thick coal, 
ironstone, and other minerals, 


On Wednesday last, Messrs. R. Hornsby and Sons 
(Limited), of the Spittlegate Iron Works, Grantham, 
received a large party of the Indian and Colonial Com- 
missioners attached to the Exhibition. The visitors were 
conducted over the whole of Messrs. Hornsby and Sons’ 
extensive works, and were afterwards entertained at 
luncheon, by the company, in the Guildhall. Ata later 
our the guests attended a reception at Belvoir Castle, 
where they were entertained by the Duke of Rutland. 


The secretary of the United States Navy announces 
that the department has decided to build one new cruiser 
from the plans of the recently built Japanese ship Nani- 
wakan, constructed by Sir William Armstrong. The 
secretary has purchased the complete plans and detailod 
drawings from Sir W. Armstrong, and the building of the 
vessel will soon begin. The secretary publishes letters 
approving these plans from the leading Delaware River 
iron shipbuilders. It is intended to adopt this design in 
future American naval building operations. 

The Union ey are. steamship Mexican, with the 
week’s homeward Natal and Cape of Good Hope mails, 
arrived in Plymouth Sound at 12.50a.m. on the 19th inst., 
having made the fastest passage on record between Ply- 





mouth and the Cape, viz., 18 days 7 hrs. 10 min., less de- 
tentions at St. Helena, Ascension, and Madeira 10 hours ; 
net passage, 17 days 21 hrs. 10 min. The Mexican was 
built by Mr. James Laing, of Sunderland, and her engines, 
which were constructed by Mr. George Clark, of Sunder- 
land, were fully illustrated and described in ENGINEERING 
of January 6 and 20, 1882. 


In the forthcoming operations at Milford Haven the 
chief objects are to determine the best means of protect- 
ing mines, including defence by gunboats, against a sus- 
tained attempt to force them by a squadron ; the value of 
torpedo boats to a defence, the best method of manceuvring 
them, and the most suitable organisation for the whole de- 
fensive operations. The defensive force on the occasion 
will consist of six torpedo boats and six guard boats, 
partly manned by Naval Artillery Volunteers, one field 
and two garrison batteries of Royal Artillery, two com- 
panies of heel and two of Militia Submarine Him, and 
one battalion of infantry. 


In an action monet before the Sheffield County Court 
for the recovery of damages for the killing of a horse by a 
traction oe the judge held that it was not necessary 
to find negligence on the part of the defendants’ servant 
when the statute had so carefully preserved the liability 
of persons who employed a dangerous machine like a trac- 
tion engine on the public road—an engine which was un- 
doubtedly a@ very great nuisance and the cause of great 
danger to persons, especially to equestrians. A case cited 
showed that even where there was no negligence whatever 
attributable to the servants of the party using a locomo- 
tive on = public road, still they were liable for the injury 
so caused, 


The French Admirals Lafont and Brown, ins — 
before the Budget Committee, have stated that althou 
torpedo boats are undoubtedly excellent for coast de- 
fence, experiments at sea are required to prove their 
utility in naval engagements. They have, no doubt, 
however, that the present boats are too small. Both ad- 
mirals describe the French Navy as in most perfect con- 
dition, and that all vessels composing it are quite ready 
for service. Admiral Lafont adds: ‘‘If, to-morrow, we 
had to undertake a naval war, I should sail without the 
slightest anxiety at the head of my squadron, and I should 
not doubt for an instant of success even had we to en- 
counter the fleet of the foreign power which is at present 
regarded as the most formidable.” 


A town’s meeting has been held at Manchester to re- 
ceive the report of a committee appointed to consider the 
advisability of holding an exhibition of arts and manu- 
factures, machinery, &c., in Manchester in 1887. The 
committee recommended that the exhibition should be 
held, and that a guarantee fund of 100,000/. should be 
raised ; and it was stated that if there were any profits 
they would be handed over to the guarantors to be applied 
to some public purpose. A resolution was passed approv- 
the committee’s report. Mr. W. H. Holdsworth, M.P., 
said that while no strict line was drawn it would be in- 
teresting to show the progress of art and industry during 
the Victorian era. A committee was formed to carry on 
operations until a guarantors’ council could be appointed, 
and alist of subscriptions to the guarantee fund amount- 
ing to 36,000/., over thirty gentlemen contributing 1000/. 
each, was read, 


The recent arrival in the East India Docks of a cargo 
of over 30,000 frozen carcasses of mutton in excellent con- 
dition is the most extensive contribution that has been 
made as a single cargo to the meat supply of this country; 
it has been brought by the steamer Selembria from the 
Falkland Islands, The s.s. Selembria, chartered by the 
Falkland Islands Meat Company, who have entered into 
agreements with the owners of sheep for the supply of 

,000 per annum, is a steamer of 3041 tons register, and 
was fitted out complete by Messrs. J. and C. Hall, of 
Dartford and London, for this trade, with more powerful 
refrigerating machinery than any other steamer afloat. 
Four engines are fitted on board for freezing and preserv- 
ing the carcasses, and the holds lined throughout with 
timber and charcoal to keep in the cold dry air delivered 
from the machines and to prevent the radiation of the 
heat. The s.s. Selembria left England in December last, 
and would in the ordinary course have returned in April, 
but for the preparations that it was necessary to make in 
the first instance before the meat could be shipped, as no 
labour or materials were to be found on the other side. 
Thus it was necessary to take out out a staff of butchers 
todeal with the meat in the first instance, stevedores to 
stow away the carcasses in the lower hold as soon as they 
were frozen, and mechanics to erect the necessary build- 
ings, tramways, and derricks at the three principal ports 
were the meat is obtained ; all this plant being taken out 
in the ship. 








Krupp In Russta.—Herr Krupp is preparing to esta- 
blish a foundry for the manufacture of cannon at Nico- 
laieff, a Russian naval station at the junction of the Ingul 
and the Bug. 





Simonps StTKe1 AND Iron Forcine Company (Limirep). 
—The prospectus is issued of the Simonds Steel and Iron 
Forging Company (Limited), proposing a capital of 
150,000/. in 30,000 shares of 5/. each, of which 10,000 are 
to be allotted as fully paid vendor’s shares, Thecompany 
is to be formed to acquire the business of the Simonds 
Round-Forging Company, and the English and foreign 
patents for the Simonds process of forging cylindrical or 
spherical objects at one operation. This process is a very 
curious and interesting one, and appears specially ap- 
plicable for producing machine gun projectiles, and an 
indefinite number of iron objects in which speed of manu- 
facture and accuracy of workmanship are necessary. 
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DAVY’S STEEL-MAKING PLANT. 
CONSTRUCTED BY MESSRS. ALFRED DAVY AND CO., ENGINEERS, SHEFFIELD. 
(For Description, see Page 80.) 
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lower part was found quite sufficient and consequently 
was used alone. A simple cofferdam was driven round 
the site of each pier to keep out the water. 

The new bridge is a very handsome structure, and 
every one must be pleased that Sir J. W. Bazalgette 
decided to build it of stone instead of iron or steel. 
Whatever merits those metals may have as materials 
for bridges they can never be disposed to produce the 
artistic effect of a granite arch, which combines with 
an appearance of perfect solidity, a grace which is not 
to be found in any form of girder. 

Mr. John Waddell, of Edinburgh, was the con- 
tractor, and the amount of the contract 244,000/. 





FOREIGN AND COLONIAL NOTES. 
Queensland Railways.—The first sod of the second section 
of the Fassifern Railway, 16 miles in length, has been 

turned by the Queensland Minister of Public Works. 


A Petroleum Exhibition. -The Imperial Russian Techni- 
cal Society is making preparations for a petroleum exhibi- 
tion, to be held at St. Petersburg. The exhibition will 
not only reflect the condition of the petroleum industry of 
Russia, but it will also enable foreign countries to exhibit 
appliances for manufacturing oils, &c., from the raw pro- 
duct, and employing them for purposes of illumination. 


Minneapolis.—In consequence of the skilful utilisation 
of the Falls of St. Anthony, Minneapolis has become the 
largest flour producing city in the world, having an aggre- 
gate of twenty-three mills, with a daily capacity for the 
manufacture of 32,825 barrels of flour. The total quan- 
wd - flour made at Minneapolis in 1885 was 5,100,962 

arrels. 


Steel Rails in the United States.—Steel rail orders have 
been placed in the United States this year to the extent 
of within 250,000 tons of the total productive capacity of 
the twelve months. Little doubt is entertained that 
these 250,000 tons will be disposed of before the close of 
the year. 


American Locomotive Building.—The Manitoba and 
North-Western Railway Company has purchased two 
powerful Mogul engines from the Rhode fiand Locomo- 
tive Works, at Providence, Rhode Island. 


Area of New Zealand.—The three islands of New 
Zealand extend in length some 1100 miles, but their 
breadth is extremely variable, ranging from 46 to 250 
miles, the average being 140 miles. The total area of the 
colony is 104,000 square miles, or 65,560,000 acres. 


Locomotives in Italy.—Contracts have been recently let 
in Italy for 98 locomotives. Of these engines, 40 were 
ordered from Italian firms, while the remaining 58 will 
be supplied by foreign makers. 


The Spanish Navy.—The Spanish Government contem- 
slates an outlay of 7,596,000/. for additions to its navy. 

hese additions will comprise 11 cruisers of from 3000 to 
5000 tons each ; 10 torpedo cruisers of from 1000 to 1500 
tons each ; 96 first-class torpedo boats, of 100 to 120 tons 
each ; 42 second-class torpedo boats, of 60 to 70 tons each ; 
and a transport arsenal, of 3000 tons. 


New Zealand Railways.—The New Zealand Government 
has been officially informed that a syndicate is now pre- 
pared to undertake a contract for the East and West 
Coast Railway. ; 

A Great French Tower.—An iron tower, 984 ft. high, is 
to be erected on the grounds of the approaching Paris 
International Exhibition. The tower will be supported 
by four pillars which will be higher than the towers of 
Notre Dame, which have an altitude of 295 ft. The 
structure will cost 200,000/., and will be surmounted by 
a powerful electric light, which will be visible, it is 
believed, as far as Dijon, 197 miles south-east of Paris. 


Queensland Bridges.—The ironwork for a new bridge 
over the Pioneer, opposite Sydney - street, Mackay, has 
arrived from Belgium, and has been transhipped to 
Mackay. The ironwork for the Annan and Endeavour 
bridges, and that over Ross Creek, is expected shortly. A 
new bridge over Dalrymple Creek, Allora, is approaching 
completion. 


Russian Coal Mining.—Since 1840 the production of 
Donetz has been as follows: 1840, 15,000 tons; 1850, 
52,000 tons ; 1860, 131,200 tons ; 1870, 683,260 tons ; 1875, 
1,667,400 tons ; 1880, 2,020,000 tons. It is estimated that 
the Donetz basin alone is capable of supplying the coal 
requirements of European Russia if fully worked. 


Queensland Harbours and Rivers.—Considerable activity 
has prevailed of late in the Queensland Harbours and 
Rivers Department. The dredges are all engaged in im- 
a eae rivers and bays, New steam iiopper barges are 

ing fitted ready for steel guns for defence purposes ; 
anda steam yacht for laying torpedoes is being built for 
the Marine Defence Force. 


Coal in New South Wales,—Two workable seams of coal 
have been discovered near Mount Westmacott, on the 
Tilawarra line, twenty-four miles from Sydney, as a result 
of boring with a diamond drill. Another seam has 
been discovered on Pryor’s selection, 54 miles from 
Gunnedah. 


Rolling Stock on the Eustern of France Railway.—At the 
close of 1885 the Eastern of France Railway Company 
owned 1284 locomotives of various types, 1088 tenders, 
2871 passenger carriages, and 27,798 goods trucks. 


The ‘‘ Sveat."—The Sveat, a steamer built for the 
Russian Steam Navigation and Trading Company, has 
arrived at Odessa, She is intended for carrying kerosene, 
and if necessary petroleum. The Sveat is fitted with 








engines of 1100 horse-power indicated, and her mean 
speed is 114 knots per hour. The middle part of the body 
of the ship is occupied by sixteen cisterns or tanks to 
hold kerosene, arranged in two rows of eight cisterns each. 


The East River Bridge.—May 25 was the third anniver- 
sary of the opening of the East River Bridge. During 
these three years 45,136,854 persons have crossed the 
structure, a have paid 1,621,639 dols. in tolls. 


A Canadian Bridge. — A Canadian Pacific Railway 
bridge near Lachine is being pushed rapidly to comple- 
tion. The ironwork of the structure is being supplied by 
the Dominion Bridge Company. Twelve caissons for 
the piers will enclose the foundations, and automatic 
dredgers will work inside down to the rock. 


New American Canal.—A canal is proposed to unite 
Delaware and Chesapeake Bays. The canal, if carried 
out, will be 17 miles yy | and will cost 8,500,000 dols. 
Its dimensions will be as follows: Width, 100 ft. ; depth, 
26 ft. at low water ; side slopes, 14 ft. to 1 ft. 


The East River Bridge.—The traffic passing over the 
East River Bridge has increased something like 20 per 
cent. within the last four months. This increase has 
exceeded expectations. 

Cincinnati.—The population of Cincinnati is now esti- 
mated at 301,423. Including suburban villages it is 
450,500. 

American Bridge Building.—The Minnesota and North- 
Western Railroad Company has completed a very large 
bridge across the Mississippi at St. Paul. The bridge is 
of iron, 1825 ft. long, with a draw span 412 ft. long, The 
cost of the bridge was 350,000 dols. The Keystone Bridge 
Company has secured a contract for the construction of 
an iron bridge across the Licking, between Newport and 
Carington, Kentucky. The bridge will have two spans 
of 276 ft. each. 


A Big Blast,—A mass of granite 500,000 tons in weight, 
was displaced by a single blast recently on the Iron 
Mountain Railroad, in Missouri. The bore-hole was 65 ft. 
deep with lateral chambers, and the charge was 5 tons of 
powder. 

An Elevated Railroad for Montreal.—We learn that a 
company has been formed in Montreal for the purpose of 
building an elevated railway in that city. Not only is the 
railway to go through the principal streets of the city, but 
it is also intended to carry it to the surrounding villages. 


Western Australian Railways.—Arrangements are being 
made to let a contract for the construction of the first 
section of the Beverley and Albany Railway to the extent 
of 47 miles, 


Water Supply in New South Wales.—The New South 
Wales Government will probably obtain from England an 
hydraulic engineer to report upon plans and works in con- 
nection with the Nepean water supply and other similar 
matters. 

New Zealand Shipping Company.—This company recom- 
mends a dividend of 5 percent. The profit and loss ac- 
count shows 35,702/. 16s. as the result of the operations of 
the company for the year ending June 30, 1885. 


Queensland Railways.—In the Wide Bay district the 
Kilkivan Branch Railway is being pushed on with good 
speed, and fair progress is being made with the earth- 
works. Timbered approaches to a bridge over the 
Mary are being proceeded with and are nearly finished. 
At the first crossing over Wide Bay Creek several long 
piles have been fixed in position. All flood openings have 
been completed up to the ten-mile peg. The permanent 
way has been laid down, and ballasted from the juuction 
with the Maryborough and Gympie Railway to the bridge 
over the Mary, a distance of over four miles. The total 
length of the Kilkivan Railway is twenty-six miles. 
Tenders have been accepted for two new lines, viz., the 
Howard and Bundaberg Railway, and the second section 
of the Highfields Crows’ Nest branch. Thetender of Mr. 
R. C. Paterson, formerly deputy chief engineer of South 
Australia, was accepted in each case. The Howard and 
Bundaberg line will be 364 miles in length, and Mr. 
Paterson’s tender amounted to 101,727/. The length of 
the Highfields Crows’ Nest branch will be 17} miles, and 
Mr. Paterson’s tender amounted to 37,1731. oth tenders 
were within the estimate of the chief engineer. The 
highest tender in the case of the Howard and Bundaberg 
Railway was nearly 40,0007. more than Mr. Paterson’s. 
In the case of the Highfields Railway, Mr. Paterson’s 
offer was about 23,000/. below that of the highest tender. 


Japanese Defences.—The Japanese Army Department 
intends to construct fifty new forts, and to rebuild all the 
forts now existing, so as to make the coast defences of 
Japan more efficient. No fewer than 900 guns have been 
ordered from the manufactory of Herr Krupp. 


The British Empire.—The area of the British Empire 
exceeds that of the Russian Empire by about 200,000 
square miles, and comprises one-sixth of the globe. 


French Railways.—It appears that the extent of new 
line opened in France in the twelve months ending June 
30, 1885, was 710 miles, 

English Tyres in France.—The Eastern of France 
Railway Company has ordered 250 cast steel tyres for 
engines and tenders from Messrs. Vickers and Sons. 


American Railroad Progress.—It appears that there are 
now 207 new railroads in progress in the United States. 
These lines are spread over the American Union as 
follows: New England, 7; Middle States, 33 ; Southern 
States, 56; Western States, 92; and Pacific States, 19. 
The extent of the new lines is: New England, 202 miles ; 
Middle States, 688 miles; Southern States, 2293 miles ; 
Western States, 5077 miles; and Pacific States, 1088 
miles, making an aggregate of 9248 miles. 





ON STEEL WIRE OF HIGH TENACITY.* 
By the President, Dr. PERcy. 

In the address which I had the honour of delivering 
to the Iron and Steel Institute in May, 1885, I mentioned 
steel wire of high tenacity, or, in other words, of great 
tensile strength, amounting to not less than 120 tons per 
square inch of transverse sectional area ; and I also said 
that I had recently seen it stated that mild steel, in the 
form of rod or bar, had been produced of equal tensile 
strength. But, as no authoritative evidence was given of 
the truth of that statement, I determined to search for 
trustworthy information on the subject, and I have now 
the pleasure of communicating to the Institute the results 
which I have obtained. 

In October last year I had, in concert with my friend, 
Colonel Markham, R.A., director of artillery studies 
at Woolwich, and the members of the advanced class of 
artillery officers, the satisfaction of visiting the highly in- 
teresting and extensive steam-plough works of John 
Fowler and Co., at Leeds, a privilege which I gratefully 
acknowledge. My attention was particularly attracted 
to their steel wire ropes, for the excellence of which they 
have justly acquired a high and world-wide reputation. 
It then occurred to me to inquire concerning the tensile 
strength of the wire which was used for the purpose, 
when I was informed, to my astonishment, that it 
amounted to 150 tons or more. This information was 
most willingly imparted to me by Mr. Greig, the manag- 
ing director, and one of the partners of the firm, from 
whom I received every courtesy and to whom I feel deeply 
indebted. That gentlemen having kindly presented me 
with a sample of such wire, I was induced to ask my 
friend, Colonel Maitland, R.A., superintendent of the 
gun factories at the Arsenal, to ascertain its tensile 
strength, and my friend, Sir Frederick Abel, chemist to 
the War Department, to ascertain its chemical composi- 
tion, as I have now no laboratory at my disposal. I need 
hardly say that my request was not in vain, and that 
both gentlemen unhesitatingly, and with the utmost 
goodwill, acceded to it, notwithstanding the time and 
labour necessarily involved in its fulfilment. I should 
not, however, have thus ventured to trespass on their 
kindness if I had not imagined that the results of their 
labours might prove useful to the public service. 

Report of Colonel Maitland.—I present this valuable 
report just as I received it, as it would be impossible for 
me to suggest any improvementin the method of arrange- 
ment or in other respects. The kind of steel wire operated 
upon is that known as ‘‘Fowler’s special.” It is hard 
and extraordinarily tough, and so rigid that, even with 
the aid of pliers, it requires the exercise of considerable 
manual force to bend it. It breaks when bent on itself, 
and the fractured surface is ragged, without showing any 
appearance of grain. 

The following observations on the specific gravity of the 
wire have been made by Sir Frederick Abel’s assistant, 
Mr. Deering, and communicated to me by the former, 
who, with his well-known sense of justice, has permitted 
me to state that the chemical composition of the wire has 
also been determined by the same gentleman, to whom, 
therefore, it gives me sincere pleasure to tender my 
sincere thanks. 

The specific gravity of the wire at 60 deg. Fahr., in its 
original state, that is, before Colonel Maitland began to 
operate upon it, was 7.8142, and after rupture 7.8082. 

The same weight of wire was used in both of these de- 
terminations; but, as it amounted only to about eight 
grammes, Mr. Deering suggests that the difference be- 
tween the two specific gravities may not be greater than 
the probable error of experiment. It is, however, a dif- 
ference in the direction which might have been anticipated. 
The specitic gravity of the wire was increased by annealing 
from 7.8082 to 7.8402, a difference also in the direction to 
be expected, though Mr. Deering again suggests that it 
may be within the limits of possible error. 

he process of annealing adopted was as follows: The 
wire was in three pieces, each from 3in. to 34in. long, 
which together weighed about eight grammes, and were 
the same pieces as had served previously in the deter- 
mination of the specific gravity after rupture or final 
straining in Colonel Maitland’s experiments. They were 
packed round with asbestos (to check chilling), and pushed 
into acombustion tube about 8 in. long. At each end of the 
tube a plug of copper gauze, about 14 in. long, was inserted, 
the pieces of steel wire and asbestos lying between those 
two plugs. One end of the tube was sealed, and the 
other drawn out fine. The tube having been thus 
arranged, and placed in a gas combustion furnace, the 
plugs of copper gauze were first heated to redness with a 
view of absorbing the oxygen in the tube ; afterwards the 
pieces of wire and asbestos were heated to very full red- 
ness and kept at that temperature for half an hour. The 
gas was gradually lowered and then extinguished, after 
which the top of the furnace (the bottom and sides of 
which were of clay) was covered with a tin-plate screen 
and left until the following day, when the wires were 
withdrawn : red were slightly dulled on the outside, but 


quite superficially. 

I have given Colonel Maitland’s report in extenso, in 
order to show with what care and thoroughness the 
tensile strength of the wire has been determined. It broke 
under a load of 154 tons, The final elongation in the 
experiment, immediately preceding rupture, was, with 
load, 1.1 in., and without load 0.75 in. 

Another reason, which has induced me to communicate 
to the Institute the whole of the numerous observations 
recorded by Colonel Maitland in his report, is that I 
thought good use might be made of them by investigators 
who have shown special interest in studying the physical 
properties of metals, particularly of iron and steel, of 


* Paper read before the Iron and Steel Institute. 
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whom I am happy to be able to say there are not a few at 
the present time. As examples I may be permitted to 
mention the names of Sir William Thomson and Mr. 
No. I,—Tests of Round Steel Wire sent by Colonel 
Markham, R.A. 
Diameter, 0.093 in.—15.21 lb. per ton. 
Specimen, 50 in. long. 








e Weight Elongation ey) Weight Elongation 
a Applied. in Inches, 3 Applied. in Inches. 
2. - o 
PA ra aoe = ea 
2fig|,je/S8i/e8/28/28\ele/a3\33 
e"lOo/S/a (EB (EW a" |5/S/4/B" BA 
40| 5| 1 | 20! .125 98 |13] 1] 5| .39 | .067 
41| 5| 2] 7} ae7 99 |13| 1/20. .4 .067 
42| 5| 2| 22] 18 100 |13| 2] 8) .405 | .079 
45)| 5] 8 | 18 101 | 13| 2] 23! .41 | .079 
44| 5| 3 | 24 | .185 102 | 13] 3] 10, .415 | .079 
45} 6] 0} 11] .14 103 | 13} 3] 25, .42 }.079 
46| 6| 0} 26 | .144 104 | 14; O| 12, .425 | .079 
47| 6] 1] 13 | .147 1105 | 14} 1] 0} .43 | .085 
48| 6| 2] 0| .15 1106 | 14} 1] 15 .435 | .085 
49| 6] 2/15) .16 1107 | 14] 2] 2/ .44 | .095 
50} 6] 3] 2| .17 108 | 14} 2/17 .445 | .095 
51] 6| 3/19 | .17 109 | 14} 3] 41.45 | .095 
52| 7| 0} 6| .175 | 110 | 14] 3/20) .455 | .097 
53| 7] O| 21} .18 111 | 15} Of 7) .46 | .107 
54| 7] 1] 8| .185 112 | 15| 0} 22| .48 | .107 
55| 7| 1| 24 | .186 113 |15| 1] 9| .49 | .107 
56| 7| 2| Ib} Ae 114 [15] 1/24) 49 | 011 
57| 7] 2] 26] .19 1145 | 15| 2] 12| .5 11 
58| 7| 3| 18] .2 116 | 15| 2/27) .51 |. 
59| 8] 0| 0] .205 117 | 15| 3| 14] .52 | .13 
60 | 8} 0} 15 | .21 118 | 16] 0 | 1| .53 | .13 
GL) Si ELS | Sas 119 | 16) 0/16) .54 | .13 
62) Sf) Ll 1). ks 120 |16| 1] 4} .55 | .13 
6} SL SP 5] 121 | 16 | 1/19} .56 | .16 
64 8} 2/| 20} 2 122 |16| 2| 6} .57 | .16 
ce) &| &) Sa 128 |16| 2/21] .58 | .16 
| 8| 3| 9| <§ 124 | 16} 3| 8|.59 | .16 
67| 9] 0/10] . 125 | 16} 3 | 241] .6 
68} 9] O| 25 | 248 126 |17] 0} 11| .6: 
69 | 9} 1) 12 | .248 127 |17| 0 | 26 | .6 
70; 9| 2] O| .25 128 | 17|°1]| 13] .6 
71/ 9] 2/15] .25 120 117! 2] 0| .6 
72 | 91-3 | Si} 25 130 | 17| 2] 16 | .66 
73| 9] 3| 17 | .26 131 | 17) 3| 3) .665 
74/10] 0! 4] .265 132 | 17| 3| 18 | .6 
75; 10] 0| 20; .27 33 |18| 0] 5| .6 
76|10| 1) 7| .27 134 | 18] 0/20]. 
77|10| 1} 22 | .275 135 |18| 1| 8]. 
78| 10} 2| 9| .276 136 | 18} 1| 23] .75 
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80/10] 3| 12] .28 138 |18| 2] 25 | .76 
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88 | 11] 3 | 21 | .825 146 |} 19| 3] 7]. 
89/12] 0| 8| .33 147 | 19| 3| 22). 
90} 12] 0| 24 | .34 148 | 20| 0) 9/1. 
91/12] 1) 11 | .34 149 | 20] O| 24 {1.1 
92/12] 1 | 26| .345 150 | 20} 1] 12 1.2 
93|12] 2/13] .35 | 151 | 20] 1] 27 |1.38 
94/12] 3] 0} .36 | .057 || 152 | 20) 2] 14 /1.3% . 
95/12] 3| 16| .365 | .057 || 153 | 20) 3] 114 75 
96 |13| 0| 3} .37 | .057 || 154 | 20} 3/16| Broke 
97 | 13 | O| 18 | 88 | .057 || | et | 
| | | 





Hughes, to whom we are indebted for most interesting | 
and important results in this line of research. 

Composition of the Wire.—A portion of the wire on 
which Colonel Maitland had operated was selected for 
chemical analysis. 


Percent. | 
Carbon (total) 0.828 
fanganese ... 0.587 
Silicon 0.143 
Sulphur 0.009 
Copper iv Sia 0.030 
Phosphorus ... ‘ nil, 


The wire was very carefully examined for chromium, 
titanium, and tungsten, but no trace of those metals was 
detected. Nearly the whole of the carbon, it may reason- 
ably be inferred from the hardness of the wire, must have 
existed in the combined state. The percentage of carbon, 
it will be noticed, was greatly in excess of what is present 
in mild steel. 

Being desirous of procuring thicker steel wire of the 
same kind as that ag upon in the foregoing experi- 
ments, I applied to Mr. Greig, who, with Ee character- 





TESTS OF TINNED STEEL WIRE. 
Length tested = 10 in. 
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istic kindness, forwarded to me three samples of such 
wire—0.132 in., 0.159 in., and 0.191 in. in diameter, re- 
spectively. The tensile strength of each of these wires has 
been kindly determined by Colonel Maitland, whose 
reports on the subject in extenso are as follow : 

No. II.—Zhree Samples of Round Steel Wire, known as 
“6 Fowler’s Special,” or Larger Diameter than No. I. 
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70 6 115 Broke. 
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55 | 31 3 3 55 | 1 90 51 2/'10) Broke. 
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~ In order that Colonel Maitland’s results may be readily 
compared with each other, I present them in the following 
tabulated form : 


Diameter in Tensile Strength in 


No. Fractions of an Inch. Tons of 2240 lb. 
, x 154 
2 0.132 115 
3 0.159 100 
4 0.191 90 


Hence it appears that as the diameter increases, the 
tensile strength of the wire notubly decreases. 

The steel pianoforte wire which I received from my 
friend, Dr. Pole, and to which I have previously alluded, 
was of considerably less diameter than the thinnest of 
‘* Fowler’s special,” and yet its tensile strength was much 
inferior, as it did not exceed 120 tons. Of the four samples 
_—— to me by Dr. Pole, three, measured by the 

irmingham wire gauge, were 0.035 in., and the other 
0.042 in. in diameter. 

In December, 1885, I was favoured with a letter from 
a gentleman referring to what I stated in my address last 
year concerning Dr. Pole’s wire; and, as it contains 


valuable information on the subject, I have reat satis- | 


faction in communicating its contents to the Institute. 
My correspondent, whom I have the pleasure of personally 


| knowing, and in whose veracity and ability to observe ] 
have entire confidence, has given me full permission to 
publish those contents, but has requested me not to men- 
tion his name. I had informed him by letter of the result 
of Colonel Maitland’s examination of ** Fowler’s special,” 
and received from him the following reply : 

‘* My best thanks for your kind Tettor of the 5th inst. 
(November, 1885), in which, however, you omitted tu 
give the diameter of the wire, which had a breaking strain 
of 154 tons per square inch. This breaking strain is cer- 
tainly high ; but if, as I expect, it was obtained in a wire 
of small diameter, say, under .060 in., it is not at all ex- 
traordinary. Ihave often come across wire with a still 
higher breaking strain ; and as a proof I send you inclosed 
some tests of wire, of which I am enabled also to inclose 
samples, so that you can convince yourself of the correct- 
ness of my results. 

“The one coil contains six tinned steel wires, which 
were obtained in August last, and gave tests as per 
Table A. These wires have meanwhile been laid up into 
a rope, from which I had the inclosed pieces cut off a 
few daysago. I had at the same time three more pieces 
cut off from the same end of the rope, the tests of which 
are given in Tables B, C, and D. I then had pieces cut 
off from the other end of the rope, the tests of which are 
contained in Table E. 

‘From the original tests, as per Table A, and from 
the re-tests, as per Tables B, C, D, and E, you will observe 
that three of the wires show throughout, with only one 
exception, a breaking strain of over 160 tons per square 
inch, whereas the other three:wires are thronghout weaker. 

** Of course, all the diameters are measured over ths 
tin, but the layer of tin is so thin that it may well be 
neglected in the calculations. 

** The other coil contains bright steel wire, the tests 
of which were taken in 1884, and which are given in 
Table F. I have only this inclosed piece left, and could 
not, therefore, have it re-tested. ou will notice that 
the sample is slightly oxidised, and may be weakened.” 

The ‘Tables above referred to are presented in extenso, 
and just as they were communicated by the anonymous 
author, as itis conceived that persons who may be specially 
interested in this subject of high tenacity in steel wire, 
especially such as have been practically engaged in in- 
vestigating it, prefer a detailed account of the observations 
made and recorded by other experimenters to a mere 
general summary of their results. 


Tests of Bright Steel Wire. 
Length — =10 in. 
7? 
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Concluding Remarks.—The information which, thus far, 
I have been able to collect respecting steel of high tenacity 
is such as to incline us not to accept without hesitation 
the accuracy of the statement to which I referred when I 
had the honour of addressing the Iron and Steel Institute 
in my last address, namely, that ‘ mild steel in the form 
of rod or bar has been produced of the same strength” as 
Dr. Pole’s wire, which, it will be remembered, amounted 
to 120 tons; and yet this statement was made with con- 
fidence, and widely circulated. 

The interesting question, Why is it that steel only 
when in the form of comparatively fine wire should 
be capable of acquiring such a high degree of tenacity ? 
remains to be solved. Is it that during the process of 
| wire-drawing a more intimate interlocking, so to speak, 
| of its particles may occur, which increases its resistance 
| to the tearing asunder of those particles? That such resist- 
| ance is enormously augmented is certain, but if it were due 

to the cause which I have just ventured to suggest another 
| difficulty arises ; for how, it may be asked, can a more 
| intimate interlocking of its particles be reconciled with 
| the fact that its specific gravity, so far from being in- 
creased, as in that case might reasonably be anticipated, 
| is actually decreased, or, what is equivalent, its volume is 
| augmented. 
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GOVERNMENT MANUFACTURES. 

In our issue of the 2nd inst. we dealt with the 
Navy Returns so far as they related to dockyard 
expenditure on ships. We now propose to saya 
few words respecting the general manufactures 
carried on in the Royal dockyards. These, together 
with the victualling yard manufactures, form the 
subject of a second Blue-book. The accounts ap- 
pear again in the condensed form adopted for those 
of the previous year. There is much to be said in 
favour of this plan, for a good deal of unnecessary 





printing, entailing a waste of public money, has 
been avoided. At the same time it is desirable that 
the public should have fuller opportunities than are 
afforded bythe returns of forming an opinion as tothe 
ability and fairness with which the public funds are 
expended. This is a point that will appear as our 
notice proceeds. In the mean time we will be 
thankful for the clear manner in which the infor- 
mation is set forth and the judicious selection of 
material, so far as it goes. It will be understood 
that the returns in question deal with only a por- 
tion of the manufactures of the Royal dockyards, 
Articles manufactured directly for a ship, that is to 
say, orders executed in answer to a demand from a 
ship in building, are charged directly to that ship, 
and are included in the shipbuilding accounts. It 
is therefore but the smaller portion of the manufac- 
tures of the dockyards, those coming under the de- 
finition of articles of general use, upon which we 
have information. 

The first subject to which our attention is at- 
tracted in the accounts, is that the total cost of pro- 
duction exceeds the ‘‘rate book price” for the year 
to the extent of 35387. This is the first time that 
there has been an excess during the last few years, 
the balance having been for some time back entirely 
the other way. The Accountant-General appears to 
attach a good deal of importance to this fact, and 
it would be more interesting generally were the 
‘*rate book value” a more determinable quantity, 
representing closely the ruling market rates of the 
articles in question. The difference, however, only 
amounts to .853 per cent. on the expenditure, and 
is to be accounted for by the metal mills, the manu- 
factures that were most profitable, being given up 
in the year preceding that of which the accounts 
treat. The deficiency is to be attributed principally 
to the following shops to the extent respectively of 
the amounts named. The roperies, 26511. ; iron 
foundries, 15911. ; fitting and pattern shops, 8731. 
On the other hand, taking rate book prices asa 
standard, the following profits were made : rigging 
houses, 323/.; smitheries, 709/. ; mast houses, 
2271.; oarmakers, 229/.; and block mills, 4601. 
The profits on the abolished metal mills amounted 
in 1880-81 to 6483/., whilst even in the last year of 
their existence they showed a balance to the good 
of 5401. 

The roperies, it will be seen, are the chief source 
of loss, and it is at first hard to understand why 
this branch of manufacture should be retained 
after the profitable metal mills have been abolished : 
although we may say, in passing that there were 
excellent reasons for the latter step. We must, 
however, do the Admiralty this justice. Some 
months back an effort was made to shut up the 
Chatham and Devonport roperies, an Admiralty 
Committee having been in contemplation, and 
indeed the matter had proceeded so far that the 
members were named. But political, or rather 
electioneering influence was brought to bear, so 
that the roperies still go on, and the ‘country 
loses between two and three thousand a year, even 
over the rate-book figures. The sum is not, perhaps, 
in itself, important, but the instance serves to 
show the evil of our politically governed system of 
naval adminstration. The Accountant-General has, 
however, an excuse for the roperies, which it is 
necessary we should quote. ‘‘ The excess cost at 
roperies is probably to be mainly attributed to the 
large quantities of tarred cordage, ‘3 in. and under,’ 
turned out in the year being about 20,000 cwt., or 
about 2,031,000 fathoms, the remaining 17,000 cwt., 
or about 397,000 fathoms, represents the quantities 
of cordage ‘ over 3 in.’, and as nearly the whole of 
the cordage is valued at pee fathom, the nearest 
farthing being taken for fixing the rate, and the 
nearest fraction of a pound for fixing the weight per 
fathom, variations in the results of the year’s opera- 
tions are unavoidable ; and, for the year of these 
accounts, the cordage has been fractionally under 
valued.” This is a very poor excuse in any case, 
but in its very stupidity it has its use, in a manner 
perhaps that Sir Gerald Fitzgerald did not contem- 
plate when he framed it. It is typical of the little 
value that can be attached to Admiralty figures 
when there is anything unpleasant to cover up. 

The roperies are amongst the most important of 
the departments treated of in the returns. We 
find that the value of manufactured produce for the 
year in question amounted to 137,279/. The amount 
spent was 142,4841. ; there being work to the value 
of 25541. in hand at the end of the year. The dif- 
ference between these sums is the estimated loss on 





12,1541. was due to wages, and 130,330]. on 
materials. Chatham and Devonport are the two 
yards in which roperies are situated, the former 
producing rather more than half the total quantity 
of material turned out. Table I. gives the average 
rates for both yards at which some of the principal 
materials were produced, together with the quanti- 
ties manufactured. 








Taste I. 

oe. Quantity 

Rate. Produced. 
£s. da ewt. 
Tarred yarn .. . 301% 2 per ton 34,590 
White ,,.. - x . 4010 2,653 
Baltic hemp cordage tarred 112 8 per cwt 32,940 
Italian ,, pa re oe 2,996 
Baltic ,, be white ' 4 ae 521 
Italian ,, pe * 2} Oe S a 1,964 
Coir cordage .. 112 2 o 656 


So far as price goes there is not much to choose 
between the two yards, Devonport appearing perhaps 
to slightly better advantage of the two. It might 
be expected that where one establishment produces 
larger quantities of any one material than the other, 
the cost would also be lower. 

From the roperies we proceed to the rigging 
houses, which we find produced, results valued at 
16,1651. The particulars of the expenditure in the 
various yards are given, but net with sufficient 
detail to make them of much use for affording in- 
formation on specific points. It would appear, 
however, that a set of rigging for the Black Prince, 
a ‘steamship of the first class,” costs 12791. In 
the sail lofts the sum expended was 31,769I. ; the 
following being the average rates of cost per yard : 
Jibs, lid. ; gaff sails, 1s. 2?d. ; courses, 1s. 43d. ; 
topsails, 1s. 4d.; top-gallant sails, 1s.; trysails, 
ls. 47d. ; spanker and boom sails, 1s. 04d. ; stay- 
sails, 1s. 27d. ; and studding sails, 11d. The sails 
for revenue cruisers are put down at 1s. 1?d. and 
boats’ sails at 1s. 27d. Awnings average 1s. 3jd., 
and smoke or wind sails, 11}d. 

We now pass to the consideration of the depart- 
ments more especially interesting to the majority 
of our readers. We find in the smitheries and 
steam-hammer shops, that the sum of 17,7961, was 
expended ; 11,926/. being for materials and 51221. 
for wages. Here, again, the descriptions of the 
articles produced are too general to render the 
details quoted of any value as a means of compa- 
rison of price. In the iron foundries the sum of 
10,1167. was expended, and this resulted in the 
production of 85181. worth of material. The items 
are small, and we therefore cannot expect low rates. 
The average prices are lds. 3d. for loam cast- 
ings, and 12s. 8d. for castings in sand. Of course 
little or no value can be attached to the figures, as 
the style of castings is not stated. For instance, 
the price of loam castings ranges between 9s. 9d. 
at Pembroke, where three castings of a total weight 
of 70 cwt. were made, and 18s. 4d. at Chatham, 
where eighteen castings, in all 412 cwt., were pro- 
duced. The difference between sand castings at 
these two dockyards is quite as striking, being 
8s. 2d. at the former, and 17s. 1d, at the latter yard. 
At Sheerness brass castings are also produced in the 
iron foundry ; 182 castings, of an average rather 
less than 1 cwt, each, are set down at 63d., whilst 
nineteen gun-metal castings, weighing in all 55 cwt., 
are valued at 74d. per pound. 

The brass foundries absorbed 60,4961. of the 
estimates ; 48,499]. being for materials, and 11,5011. 
for wages. Brass castings above 7 lb. cost 7}d. per 
pound, taking the average of all the dockyards, At 
Chatham, where the average weight per casting is 
over .26 cwt., the average price is 8}d., whilst at 
Sheerness, where the average weight of each piece 
is .19 cwt., the cost is set down at 63d. per pound ; 
and again at Portsmouth the average is 6jd. per 

ound, the weight for casting averaging .36 cwt. 

or castings under 7 lb. the average of all the dock- 
yards is 8$d. per pound, Chatham heads the list 
with 9}d., and Sheerness shows the lowest cost, 
viz., 73d., the average weight for casting in each 
case not being greatly different. It would add to 
the value, of these figures if we had a more accu- 
rate definition of the material that is indicated as 
‘6 brass ;” in fact, without such help the figures are 
practically valueless. Mr. Sennett, in his excellent 
work on ‘‘The Marine Steam Engine,” tells us that 
naval brass is composed of sixty-two parts of 
copper, thirty-seven parts of zinc, and one part 
of tin. This, however, is mostly used in place 
of Muntz metal, and can hardly be the alloy gene- 


the year’s transactions. Of the sum expended | rally referred to in the returns. A more ordinary 





90 


ENGINEERING. 


[Juty 23, 1886. 








mixture is no doubt that which constitutes the bulk 
of the material dealt with. Copper castings are 
produced at Portsmouth, and cost an average of 7}d. 
per pound. The weight, however, averages only be- 
tween 3lb. and 41b. per piece. Gun-metal castings, 
produced only at Sheerness, cost 87d. per pound, 
the total number of pieces being 1238, and the 
total weight 34.5cwt. Phosphor-bronze is cast in 
all the dockyards except Pembroke, the total value 
for the year under this heading being 60961. The 
average price is 8}d. per pound. It ranges be- 
tween 7$d. at Devonport and 9}d. at Sheerness. 
In the latter case the castings are small, not much 
above 41b., whilst at Devonport they average over 
3cwt. each. 

In the “‘ fitting and pattern shops” a good deal of 
miscellaneous work appears to be done. At Ports- 
mouth we have an item of four brass propeller 
blades, weighing in all 105cwt., which are set 
down at 7}d. per pound. Iron mooring blocks cost 
10/. 4s. per ton at Devonport ; after which we come 
to a list of cocks and valves made at the same 
establishment. High-pressure straightway brass 
cocks, } in., cost 2s. lid. each ; 2 in. cocks, 3s. 8}d. ; 
and 4in., 4s. 10d. About 16cwt. were produced 
in all during the year. Low-pressure brass cocks, 
lin. and 1} in., are set down at 11s. each, and stop- 
cocks, lin. and 1}in., with turned barrels, 
10s. 10d. We then have canvas and india-rubber 
hose, after which an item, ‘‘ Pumps, steam, bilge, 
and feed,” occurs. Under this heading nine 6in. 
pumps, with steam cylinder 9in. in diameter by 
9in. stroke, cost at Devonport 1441. 7s. each. 
Three 44in. pumps, with 6in. cylinder and 7 in. 
stroke, cost at Devonport 1071. 15s. each, whilst if 
made at Portsmouth they can be produced at 
631. 18s. each. The three pumps made at the 
former yard therefore cost 323/., whilst three 
others, exactly similar, according to the return, 
only require at Portsmouth 192/. for their manu- 
facture. Of steam donkey pumps for distilling con- 
densers—the size is not given—there were twenty- 
two made at Devonport. The following are the 
prices of brass stop valves made at Portsmouth: 
ldin., 21s. 3d.; 2in., 28s. 8d. ; 24in., 34s. 10d. ; 
3 in., 49s. 6d.; 3} in., 72s. 4d.; 4in., 91s. 1d. ; 
4hin., 105s. 5d.; 5in., 122s. 9d.; and 54 in., 
147s. 9d. Nearly 10 tons were produced in all 
during the year. 

The boiler shops stand next on the list, and here 
we find a total of 28,3911. set down as the value of 
the work produced, 21,615/. being for material, and 
67071. for labour. Devonport appears to do by far 
the largest amount of boiler work of that nature 
which comes within the scope of the returns. One 
of the heaviest items for the year is 24501. for two 
rectangular boilers, weighing 1319 cwt. These 
have, of course, brass tubes and cost 371. 4s. a ton. 
The horse-power is set down at 855 indicated. Two 
boilers of a similar type, made at Sheerness, cost 
371. 2s. a ton, but they are somewhat larger, giving 
940 indicated horse-power, and weighing 1190.5 cwt. ; 
whilst two others at the same yard are set down at 
401. 8s., the indicated horse-power being 589, and 
the weight 810.5 cwt. A good many small cylin- 
drical boilers for steam cutters, pinnaces, and 
launches are made at Devonport. They have brass 
. tubes and the prices, mounted, are as follows: 
45 indicated horse-power, two made, total weight 
85.4 cwt., cost per cwt. 56s. 6d.; 32 indicated 
horse-power, twelve made, total weight 412 cwt., 
cost per cwt. 60s. 4d. ; 14 indicated horse-power, 
six made, total weight 123 cwt., cost per cwt. 
67s. 4d. ; 11 indicated horse-power, 23 made, total 
weight 315.5 cwt., cost per cwt. 81s. 9d. A loco- 
motive boiler with brass tubes cost mounted 881. 
The indicated horse-power was 40, and the weight 
50.5 cwt., giving a rate of 34s. 1ld. per cwt. 
Three cylindrical 32 indicated horse-power boilers, 
with iron tubes, cost 43s. per cwt., the total weight 
being 106.5 cwt.' In repair work 27191. was spent 
at Chatham, 1116/. at Sheerness, 4634/. at Ports- 
mouth, and 97501. at Devonport, or 18,2191. in all. 

We have not space to follow the returns into the 
other departments enumerated. That which we 
have quoted will serve to help our readers to 
form some opinion on the economy with which the 
articles are produced. In making a comparison, 
however, itshould be remembered, in justice to 
the heads of departments and those under them 
responsible for the work, that there are causes 
beyond their control which prevent the various 
operations being carried on in the most effective 
manner. The chief of these is the limited control 
that the technical officials in a Royal dockyard have 





over the work. We have too often exposed the 
evils that arise from the system of government by 
naval superintendents of dockyards, for it to be 
necessary for us to say anything on that head here. 
Until manufacturing operations of a mechanical 
nature are put into the hands of permanent officials, 
capable of understanding such operations, and pri- 
marily responsible to the Government and subject to 
the criticism of public opinion, we may wish in vain 
for any satisfactory record of workdone. The more we 
think upon the subject the more we are amazed at 
the fact that our dockyards, the vast national 
manufacturing establishments, should be to so great 
an extent paralysed for the sake of affording com- 
fortable berths on shore for naval officers, who can 
secure the positions. No one, we suppose, be- 
grudges the money that is spent for supporting the 
naval superintendents and other military chiefs of 
the large manufacturing establishments. There 
are few enough inducements, beyond a desire for 
fame, for young men of ability and position to enter 
either branch of Her Majesty’s service, and we 
would desire to add to rather than take away from 
their prospects of advancement. That, however, is 
not the point. So far as the money question goes 
the amounts paid for salaries are well spent ; but it 
is impossible for dockyard officials, however zealous 
and able they might otherwise be, to do justice to 
the departments they nominally preside over under 
the present system of control. Such a system will 
never train up a body of capable and independent 
spirited technical officials, fit to command in large 
manufacturing establishments. Certainly, too, 
good men will not enter from outside, even were 
they invited to do so, to be subject to the caprices 
of a succession of half-pay admirals, and to struggle 
with the petty jealousies and trivial intrigues of the 
service that have grown up under the present per- 
nicious system. With regard to the returns we 
have dealt with, it may be said that many of the 
figures are very fair. But it must be remembered 
that they only tell half a tale, and even that is not 
a very flattering one. 





THE GRAPHOPHONE OF PROFESSOR 
BELL. 

CoNSIDERABLE interest has been elicited by the 
fact that Professor Graham Bell, the well-known 
inventor of the magneto-telephone and photophone, 
has been making further reasearches of a novel 
character in the same field, and that he has suc- 
ceeded in producing an apparatus capable of repro- 
ducing registered sounds like the phonograph of 
Edison. 

In the early part of this year a patent describing 
such apparatus was lodged by Mr. Bell in the 
British Patent Office; but as yet the device has 
not been publicly disclosed. An American contem- 
porary has, however, published an account of Pro- 
fessor Bell’s recent researches, among which it is 
safe to say the new device is to be found. 

The basis of these experiments is the musical gas 
flame which has been studied soably by Tyndall and 
others. It is well known that a pulsating jet of 
air directed against one of these sensitive gas flames 
will cause it to emit a musical note of a pitch de- 
pending on the number of pulsations per second ; 
and the intensity of the sound is also increased in a 
remarkable manner with the distance between the 
flame and the orifice from which the jet of air pro- 
ceeds. Moreover, as Professor Bell finds, if this 
orifice be a hole bored in a diaphragm of a magneto 
or Bell telephone which is in circuit with a battery 
and ren transmitter, and if a person speaks 
to the transmitter, the flame will reproduce the 
speech. For this experiment the air chamber be- 
hind the diaphragm or plate of the telephone should 
contain air under feeble pressure. Similar results 
can also be obtained by attaching a light glass 
nozzle or jet, throwing off the air, to the plate of 
the telephone or to a spring armature vibrating in 
front of the pole of the telephone electro-magnet. 
With an orifice of the jet from 1 to 14 millimetres 
in diameter, the flame gives out loudest sounds at 
a distance of from 1 to 6 centimetres, but this 
distance varies with the dimensions of the orifice. 
The best air pressure to use for the reproduction of 
music and the voice is that represented by some 
12 millimetres of water. The air jet should also 
strike the flame immediately below the base of the 
blue zone. The sounds are probably produced by 
changes in the combustion of the gas. 

The receiving flame can also be replaced by a 
small parchment drum-head strained over the end 





of a tube which is connected by a flexible pipe and 
ear piece to the ear. In this case, however, the 
orifice of the jet should be about 7 millimetres and 
the pressure of water 15 decimetres. In the actual 
apparatus the jet is placed vertical under the air 
reservoir on an upright stand, and the diaphragm 
is normal to the direction of the pulsating stream 
of air under the point of the jet. Other ingenious 
devices of the same sort for reproducing sounds by 
means of fluid jets are described, but we will pass 
now to the more practical developments of Pro- 
fessor Bell’s researches. 

The chief of these is the photographic registra- 
tion of sound in such a manner that it can be repro- 
duced ; and the apparatus may be described as a 
photic phonograph. The mechanical impression of 
the sonorous vibrations which is the secret of Edi- 
son’s famous instrument, is here discarded in favour 
or the more refined agency of light acting on a 
sensitised photographic plate. This plate is in the 
form of a disc, and it is revolved while being at the 
same time displaced so that the ray of light falling on 
it leaves a spiral trace upon its surface. This trace 
is, a8 in the flat phonographic tinfoil of Edison, the 
record of the sounds. 

Of course it isobvious that one way of making 
this trace a sound record, is to cause the intensity 
of the ray falling on the sensitive plate to vary, 
and this is the plan followed by Professor Bell. 
ray varying in intensity in strict accordance with 
the vibrations of the voice will produce a trace on 
the sensitive plate which, when properly deve- 
loped, will possess a depth also varying with the 
vibrations of the sounds ; and thus the phonographic 
furrow, already familiar to us in the Edison tinfoil, 
will be produced in a different and probably more 
distinct manner. 

To vary the intensity of the luminous ray in 
accordance with the voice, Professor Bell, after 
properly concentrating and directing the ray by 
means of a lens L (Fig. 1), causes it to pass through 
a thickness S (Fig. 2) of a solution of bichromate 








of potash. This deposit is made to vary ac- 
cording to the vibrations of the voice, and thus the 
intensity of the ray passing through it also varies 


in the same proportion. To this end the solution 
is projected from a fine glass nozzle or jet J, in an 
almost vertical direction downwards against the 
front of a narrow glass pane P, inserted in the 
track of the ray. When the jet is caused to vibrate 
under the action of the voice by means of a flat 
wooden sounding-board B through which it passes, 
the pulsations of the issuing liquid strike on the 
front of the glass pane P and shed upon it a sheet 
of the solution of a thickness varying with the 
pulsations. As the ray of light traverses the pane its 
intensity varies with the thickness of the absorbing 
sheet of liquid flowing over it, and hence its photo- 
graphic power varies with the vibrations of the 
sound. In Fig. 1, R is a reservoir containing the 
solution ; T T the tube conveying it to the jet, and 
C the camera or photograph chamber. 

In order to reproduce the sounds thus produced, 
the sensitive plate, after being developed, is attached 
to a microphone, and turned so that the thickness 
of the plate, or, in other words, the photographic 
furrow, causes the pressure on the movable con- ° 
tacts of a microphone to vary proportionately 
thereto, and thus the sounds are heard in a tele- 
phone in circuit with the microphone and a voltaic 
generator. 





ELECTRIC POLICE SIGNALS. 
THERE are several methods in use in the United 
States by which policemen on patrol duty visit 
certain sentry boxes and, by means of automatic 
electric apparatus, send telegraphic signals to the 
police station, and therefore making a record 
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of their attendance to duty; from the same sta- 
tions fire alarms can be sent independent of the 
fire alarm apparatus of the fire department, and 
further, communication for various emergency calls 
can be held between the station and the patrol- 
men by means of a telephone. These various 
electric signals are all transmitted to one instru- 
ment, and at the police-station a constant espion- 
age of the registering apparatus is necessary, as 
each record must be examined at once, for the 
fire alarms and emergency calls are mixed up with 
the registers of patrol duty. A portion of Boston, 
U.S., has been equipped with the municipal police 
signal invented by Mr. John C. Wilson, and which 
contains many novel features which add to its prac- 
tical value. Like all other police registers, it con- 
sists of a system of communication between a 
police station and the patrolmen, but it is not 
necessary, in the detailed description, to call atten- 
tion to the specific points of difference between this 
and other signals. The receiving apparatus consists 
of a desk containing on the left side a telegraphic 
registering apparatus which records the time that 
each station is visited by police officers in the course 
of their patrol duty ; and the registering apparatus 
at the right hand side of the desk records the 
emergency signals, whether sent by police officers 
or citizens. 
record a bell is rung, which attracts the notice of 
those who are charged with the duty of attending 
to the apparatus. In the middle of the desk are 
telephones, telegraph instruments, district mes- 
senger boxes, &c., for communicating elsewhere as 
may be necessary. Connected with the police 
signal by a single circuit are numerous signal- 
boxes placed against buildings or posts, and about 
500 ft. apart. These boxes are of cast-iron with 
a door in front, and measuring about 10 in. 
in width and 1 ft. 2 in. high. The door con- 
tains two keyholes, one for the use of num- 
bered and registered keys furnished to certain 
citizens, and the other for the use of the police. 
When a police officer in the course of his routine 
patrol passes one of these boxes he opens it, presses 
down a lever, and makes a record on the register- 
ing apparatus at the left of the desk in the central 
police station. Should he wish to communicate 
with the station, he turns a hand upon a dial to any 
of several words, and then, by pressing a lever, 
makes the desired emergency signal at the central 
station. These words upon the dial indicate fire 
alarm, patrol wagon, patrol wagon with a double 
compliment of men, or to use the telephone, which 
is in this box. When a citizen’s key is placed in the 
door and turned, it registers an alarm for a patrol 
wagon, but in a different manner from an officer’s 
alarm for the same purpose, so that the difference 
is known at once at the central station. This key 
cannot be withdrawn until released by a police key. 
The telephone also gives the central office an op- 
portunity to communicate with any of the police at 
a box. When a policeman opens a box for any 
purpose, the ringing of a bell is a signal for him to 
use the telephone for the purpose of communicating 
with the central station. The patrol wagon is a 
vehicle kept ready for instant use and capable of 
carrying a dozen or more men. Itis equipped with 
a box containing surgical instruments, bandages and 
splints, a stretcher which can be suspended, and also 
other matters for use by the police in emergencies 
requiring decisive action. The signals are sent 
by means of wheels with various numbers of teeth 
whose action make arbitrarily closed circuits on the 
Morse telegraph alphabet, and the routine or the 
emergency signals sent on the same circuits, charged 
by the same battery, operate the respective register- 
ing instruments. The emergency signals are sent 
by breaking the circuit in the manner common to 
all American fire alarm systems; while the routine 
signals are given by introducing or removing definite 
resistances from the circuit, and relay instruments 
at the central station divide these signals to the 
respective recorders. In this manner a single 
metallic circuit is used for a number of purposes. 
By the facilities which this system affords of con- 
centrating the police force for any emergency, 
either at the call of citizens or police, and also en- 
forcing a rigid and systematic attention to patrol 
duty, it is an important auxiliary to protection in a 
large city. 


THE METEOROLOGICAL LUSTRUM, 
1881-5. 


TuE Meteorological Congress held at Rome in 
1879 recommended that meteorological results for 





When the emergency register makes a | Octobe 


lustra, commencing with 1881, should be prepared 
and published. The monthly summaries of the 
weather published in ENGINEERING enable this to 
be done in a very condensed form for the whole of 
the British Islands, and the results, as given below, 
may be interesting from the conclusions to which 
they lead, and useful for reference and for com- 
parison with future monthly summaries of weather. 
The localities for which the data have been de- 
duced, unless otherwise stated, are extreme posi- 
tions of the British Islands to which the Isle of 
Man is central. 

The mean monthly atmospheric pressure and 
temperature, at sea level, during the five years 
1881-5 were as follows : 


mean temperature of the year is 5 deg. warmer in 
the south of England than in the north of Scotland; 
and the west of Ireland is 14 deg. warmer than 
the east of England in the same latitude. Even the 
winter in the east of England is colder than in the 
north of Scotland, and the summer is as warm in 
the east as in the south of England. 

In the British Islands there is more rain, and 
there are more rainy days in winter than in summer. 
During an average year, rainy days are equally 
frequent in the north of Scotland and the west of 
Ireland, less frequent in south England, much less 
in east England ; and more than twice the quantity 
of rain that falls on the east of England falls on the 
west of Ireland, though not very much more falls 






































— Pressure. | Temperature. 
+ Awne. F aalikeda Gal. Mes ce x a teh ow a aa a | 1 ! 
Positions.. ..| North. | South. West. East. Central. | North. South. West. East. | Central. 

a 3 Months. in. ie? Pale in. in. deg. | deg. deg. | deg. deg. 
January .... 29.74 30.02 | 29.83 29.98 29.91 39.6 | 43.8 42.6 | 387.2 41.0 
February .. ....| 67 29.93 | .72 91 81 | 402 | 45.4 44.0 | 39.8 42.6 
ne a ee OP ee 98 | .89 .92 91 39.6 44.2 43.0 | 39.4 42.4 
April ee a 85 82 .89 .86 43.4 47.0 46.0 | 43.8 45.6 
May Sal capes eal Lee 99 -90 95 .94 46.8 52.2 51.0 50.4 49.8 
June aap Oe 80.00 -96 95 26 | 50.6 56.4 55.0 | 55.8 54.6 
July | .79 29 99 .86 92 ‘39 «| «544 | (508 57.4 60.6 58.0 
August .. | ‘80 99 | .90 91 -92 53.2 | 60.6 57.0 | 59.2 58.4 
September | .78 93 | 84 .88 86 | 520 | 57.6 54.4 | 55.0 55.6 
ctober .. .77 94 | «88 86 89 47.0 | 514 49.2 | 484 49.4 
November... ..  ../ .61 Se ae 84 78 | 432 | 49.0 46.2 43.6 46.0 
December .. an Pe 68 30.01 | 87 88 89 40.2 45.2 43.6 39.2 42.4 
Annual .. | 29.77 | 99.96 | 20.85 | a.01 | 20.88 | 45.8 | so | 494 | 47.7 48. 
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The mean monthly amount and frequency of 
rainfall at the sea level, during the five years 1881-5, 
were as follows : 






































— Amount of Rain. Rainy Days. 
| 
| | | | 
| & 4 a | aia a 
Positios .. & | B | 8 3 lE/e/38/% 
Months. | in. | in. | in. | in. | | 
January... .| 8.56 | 2.98 | 5.64 | 1.54 | 23 | 21 | 22 | 15 
February | 8.80 | 3.56 | 7.34 | 1.69 | 22 | 20 | 23 | 15 
March.. .| 8.18 | 2.16 | 5.85 | 1.57 | 25 | 20} 21 | 15 
April .. ..| 1.54 | 2.45 | 8.99 | 1.62 | 16 15 | 19 | 13 
May .. ..| 2.86 | 1.49 | 2.85 | 1.72 | 19 | 14] 17] 14 
June .. ..{ 2.15 | 2.05 | 8.05 | 1.66 | 18 | 17 | 17 | 12 
July .. ..| 2.24 | 3.26 | 5.04 | 2.13 | 19 24 | 13 
August .. — ..| 2:39 | 1.70 | 4.52 | 1.83 | 19 | 16 | 21 | 12 
September .. “| 8.43 | 3.19 | 4.57 | 8.32 | 18 | 18 | 21 | 16 
October .-| 4.16 | 8.08 | 4.66 | 4.03 | 23 | 20 | 23 | 22 
November | 4.236 | 3.34 | 7.19 | 2.63 | 26 | 22 | 25 | 19 
December --| 4.68 | 3.80 | 4.81 | 2.98 | 27 | 21 | 23 | 20 
Annual .. 87.80 |83.06 |59.01 26 72 [255 \294 |256 |186 





Bright sunshine in percentage of its possible du- 
ration for the years 1881-5 was as follows : 
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Scotland. | Ireland. | England 
SR IR 
me l l ‘eel es ae ae 
Districts | 1. bagel | |% 
ae ee ee 2 mrs 
aaa 
F aizia@lala o|dialals< 

Months. | ae: Pn 

January .. 13 | 22/19/22) 12/14 14] 16| 17 | 13 | 16 
February ..| 20 | 28 | 21| 23/18/17 21| 22 | 23| 20| 21 
March © .. 27 | 83| 27 | 82| 27/29 32] 36 | 37 | 35 | 30 
April |.| 37 | 32 39 | 41 85 | 29 35 | 40 | 42 | 38 | 37 
May.. ../ 42 | 39] 40| 45| 44 | 44 | 42] 47 | 45 | 44 | 43 
June —..| 36 | 86 | 32 | 37 | 37 | 33 | 36| 41 | 44 | 40 | 37 
July 21} 34 | 82| 27 / 31 | 32 | 34 36 | 42 | 41 | 41 | 35 
August |.| 33 | 35 | 26| 35 | 33 | 33 | 37| 30 | 45 | 42 | 36 
Sptember ..| 32 | 30 | 29 | 35 | 32 | 29 | 31 | 35 | 39 | 34 | 33 
October -.| 26 | 31 28/29 25| 27 28| 30 32 | 30 | 29 
November../ 19 | 23 | 23 | 26 19/19 22 | 24 | 22) 21 | 22 
December ..| 13 | 20| 16 | 20/11/12 15 | 16! 18/| 15 | 16 

— |_| — = | — | ——_  __ | —— | 
Annual ..| 28 30 | 27 | 31 27 | 27 29 | 82 | 34 | 31 30 








‘ The following inferences may be drawn from these 
ata : 

The mean monthly height of the barometer is 
lower in the north of Scotland than in the south of 
England all the year round. If there be an excep- 
tion to this law it occurs in April. Hence it may 
be inferred, from the law of wind in relation to 
atmospheric pressure, that the predominant winds 
are from the westward in every month, as a rule. 
The barometric gradients from south to north are 
steeper, and the westerly winds are more persistent 
or stronger in winter than in summer. The 
barometer is higher for most months in the east of 
England than in the west of Ireland ; but this 
gradient nearly vanishes in summer, and is accom- 
panied with southing in the winds of winter. 

Throughout the British Islands the coldest 
month is usually January, the hottest July, though 





to August is due very nearly the same heat. The 


on the north of Scotland than on the east of 
England. 

The British Islands receive only 30 per cent. of 
possible sunshine. May receives the maximum 
duration of sunshine in all the districts; the 
minimum duration falls in some districts to 
December, in others to January. Some districts 
get more sunshine than others ; south-west England 
gets the most, north England and north Ireland the 
least. 








THE NATURAL HISTORY OF LOCAL 
BOARDS. 
I.—Tus ProcresstvE Boarp. 
(Concluded from page 2.) 

Ir was a continuous progress from difficulty to diffi- 
culty, but finally all obstacles were overcome and the 
sceptics and critics silenced, by the opening of the 
works. Meanwhile the Board had not beenidle. Act- 
ing on the advice of their engineer, he was instructed 
in November, 1874, long before the completion 
of the main drainage, to design a complete scheme 
of private street improvements for the whole dis- 
trict, including draining, curbing, forming, and 
metalling. The scheme was duly presented and 
approved, and notices were forthwith issued to the 
owners to execute the necessary works of drainage 
only. In half a dozen cases they complied, carry- 
ing out the works under the supervision of the 
Board’s engineer. Then a resolution was passed 
to finish the remainder in one contract, which was 
entered upon by the time the main drainage was 
readyand in working order. The street drains were 
mostly 9 in. and 12 in. fireclay pipes, usually laid at 
a gradient of 1 in 80, and with no gradient less 
than 1 in 100 for a single street ; and in all cases 
ample provision was made for ventilation, inspec- 
tion, and flushing. The following summer saw 
them completed, and the whole district supplied 
with a scientific street drainage. 

But the Progressive Board did not rest here. 
Urged by their unresting engineer, and led by their 
indomitable chairman, they received and adopted 
certain stringent specifications prepared by the 
former, issued notices thereof, and provided that all 
house connections should be made under the inspec- 
tion of the experienced clerk of works employed on 
the main drainage. It need scarcely be said that 
junctions and guide marks had been left in every 
instance during the progress of the main system. 

Thus far all had been plain sailing. Doubts had 
been rife, especially during the constructive difti- 
culties, and murmurs arose here and there when 
the private street drains were entered upon ; but 
the policy of the Board had not been challenged. 
Now, however, the compulsory connection of all 
houses by means of new and disconnected pipes, and 
the universal disuse of the old ones, brought things 
to acrisis. Rigid supervision made matters worse, 
and a little knot of jerry contractors, chafing under 
| supervision, swelled the discontent. The great 
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enterprise which had been begun in the piping times 
of good trade was drawing to a close under a cloud 
of trade depression. The small freeholders felt the 
pinch. True, the Board had wisely advanced the 
money required for the private street drains, and, 
out of a loan approved by the Local Government 
Board for that purpose, hadallowed the poorer owners 
to repay their apportionments by easy instalments. 
But this did not suffice. The engineer and his 
faithful clerk of works became the mark of ill-will, 
which brewed and fermented until it burst forth in 
a furious indignation meeting, at which the Pro- 
gressive Board, and their too-exacting engineer were 
arraigned and condemned in unmeasured terms. 
The principal speaker was a wooden-legged politi- 
cian who possessed the fatal gift of public speaking, 
and certain libellous words of his brought on an 
action for libel, in which the defence was not heard, 
and which left him penniless. 

Then small divisions rose within the house, 
hitherto unanimous. One or two malcontents got 
on to the Board—the representatives of petty in- 
terests which no doubt pressed keenly, and which 
urged them to oppose the public good. Two or 
three mild waverers, facing both ways, gave them 
a little countenance ; and nothing but the reso- 
lute attitude of the chairman prevented that fatal 
damage which the doctrine of free will in house 
drainage would have inevitably wrought in the 
whole scheme. Butnothing could move him. His 
motto was Strafford’s—‘‘ Thorough” ; and his sted- 
fast support of the engineer in what he was convinced 
was for the lasting good of the district, was the 
salvation of the scheme. Bearing down all opposi- 
tion he ‘‘ pegged away” like Abraham Lincoln with 
such invincible tenacity that one night at a Board 
meeting, he so exasperated one of the mutineers, 
that, smiting the mahogany with his fist, he cried 
aloud in his shrill, stammering treble, ‘‘ If the en- 
gineer said that table was God Almighty, y-y-you’d 
believe him !” 

Thus the completion of the drainage of the little 
district, root and branch, public highways, private 
streets, and houses, all under one system, and the 
harmless disposal of the sewage, became an accom- 
plished fact within four years from the time of its 
adoption by the Board ; and the year 1877 saw it 
commence with a clean sanitary record and a death- 
rate reduced by nearly one-third to 15.1 in the 1000, 
the whole cost being 14,000/., the population now 
over 4000, and provision made for the entire future 
wants of the district. 

Meanwhile other important questions had occu- 
pied the Progressive Board. 

In the devising of the contract plans of the main 
outfall sewer, the engineer had found the systematic 
widening of the public roads not only desirable, 
but feasible, at a very moderate cost. The main 
thoroughfare was a turnpike road which traversed 
the district from end to end. Twenty years of 
neglect amidst changes had fixed its 36 ft. of width 
in a few places, but by the exercise of alittle inge- 
nuity it was demonstrated that with trifling excep- 
tions and with a little patience, the whole road 
could be widened at little more cost than that of the 
land and fencing. Upon this, the Board straight- 
way adopted the building lines drawn by the en- 
gineer, and carried them out little by little, until 
they ultimately widened the great bulk of the mile- 
long busy thoroughfare at a cost of barely 15001. ; 
thus accomplishing a great and permanent im- 
provement. 

But this wise measure led to the remarkable un- 
folding of the past errors of the good and evil 
genii which presided over the birth ef Flatthorpe. 

It has been set forth how a certain snug estate of 
20 acres was, by hook or by crook, cut out of the 
district by the Local Government Board, marring 
its otherwise symmetrical proportions. Now it so 
chanced that, for the space of several hundred 
yards, this snug estate abutted upon: the main road, 
the fence thereof being the boundary of, and the 
road itself entirely within, the district. To con- 
tinue the widening on this side—the only prac- 
ticable one—it therefore became nec to do 
what, without special power, could not be done, to 
wit, widen the road on lands without the bounds of 
the district. Here was a dilemma, caused first, by 


the excision of the 20 acres, and second, by the 
operation of that curious opinion which was then 
held by some authorities, that a road is a good 
boundary for the purposes of local government, 
than which there cannot be a greater error ; since, 
if one side of the road be the boundary, we have 
the anomaly of the existence on that side of land 





fronting a road on which it has no rights of public 
drainage, water supply, lighting, maintenance, &c. ; 
and, on the other hand, if the centre be the 
boundary, then we have the endless bickerings 
arising from a divided jurisdiction for all these 
purposes ; a state of things which, in like cases, is 
constantly cropping up in the natural history of 
rival | boards. 

It also happened that, a little before this time, 
Miryfell had become a Local Board District. Urged 
by the stern compulsion of becoming either an 

rban Sanitary Authority on their own account, or 
sinking ignobly into a Rural Sanitary Authority 
under the thumb of the Guardians, its conservative 


inhabitants had chosen the lesser of two evils, and | q 


now ruled the district- adjacent to our progressive 
Local Board, which, indeed, had only escaped an 
involuntary re-union with its stony-hearted parent 
by its steady pursuit of the straight and virtuous 
path of sanitation. 

A little deliberation decided the latter’s policy ; 
and soon a petition went up to Whitehall for a 
provisional order to acquire the missing link which 
barred their road improvement; at the same time 
asking for another area of 80 acres, also cut off 
from Miryfell by the railway, and lying at the 
other extremity of the boundary ; it being assumed 
that, owing to difficulties of sanitary administration, 
the present governors would be glad to get rid of 
these two outlying scraps of territory. Never was 
an assumption less warranted. For out of this nice 
little annexation cloud—-no bigger than a man’s 
hand—there issued that memorable conflict which 
stirred local patriotism to its base, and in which 
the prosperous offspring contended with the un- 
natural parent for its very existence as a separate 
entity. 

The petition was duly sped, and an inquiry was 
held. Flatthorpe presented a strong case, chiefly 
on engineering grounds, put forward by their en- 
gineer, who, being also engineer for the Miryfell 
Water Works, made in this case a mistake which 
cost him dearly, and which, it may be sworn, 
he will never again commit, viz., that of giving 
evidence for one important client against an- 
other. Their case so won upon the Commis- 
sioner that he improved upon it, and actually sug- 
gested a watershed Seance which crossed the 
railway into the heart of Miryfell, took their parish 
church, and, from its vastly increased scope, struck 
terror into the souls of their Board, who, indeed, 
defended themselves but feebly on this occasion. 
Confounded and dismayed, they withdrew their 
forces with heavy hearts, while bold little Flat- 
thorpe went on its way rejoicing, swiftly with- 
drawing its first petition, and presenting one of a 
more ambitious nature. 

But the smiling prospect before them was soon 
changed by a masterstroke delivered by their 
opponents, which shifted the load of apprehension 
on to the other side. The wheel of time brings 
round its revenges. Cast out poor and destitute, 
Flatthorpe had done well in the sanitary world ; it 
had clothed its nakedness, and was becoming, not 
only a prosperous, but even an exemplary member 
of society. Prosperity begets respect, and respect 
kindles love. Thus impelled by the twofold 
motive of self-defence and interest, repentance 
seized upon Miryfell ; its latent affections speedily 
ripened, and one fine day not long after the de- 
parture of the second Flatthorpe petition, a third 
went up to Whitehall from Miryfell, in which it 
acknowledged its past errors, deplored its single- 
blessedness, and prayed for the union of the two 
kindred districts into one happy family. 

Well might the men of Flatthorpe tremble at this 
bold stroke, for they well knew the predilection of 
the central authorities for large districts. Already 
they had escaped by a hair’s-breadth from unpre- 
meditated union ; would they now escape from the 
advances of an ardent suitor, backed by a cen- 
tralising bureau? At any rate, they would try. 
They had long tasted the sweets of independence, 
and now they relished calculating love as little as 
the cynical contempt which spurned their lowliness. 

The weight of apprehension only spurred them 
to greater efforts. It was now a matter of life and 
death. The Gazette notice of the proposed annexa- 
tion was a trumpet loudly calling the citizens to 
arms, and, in an incredibly short space of time, 
agitation stepped in and convulsed the little dis- 
trict. Indignation meetings—the safety-valve of 
fiery spirits—were held, and for a time Flatthorpe 
breathed fire and slaughter, worthy almost of 
Homeric strains. All. idea of the recovery of the 








snug estate was swallowed up in the struggle for 
bare life. Mliryfell said little, saving their energies, 
and grimly awaiting the coming struggle. But the 
floodgates of Flatthorpe oratory were opened, and 
things were said that had better have been left 
unsaid, In particular, Mr. Strongboy, the valiant 
and sagacious leader of the Progressive Board, who 
radiated courage into the hearts of his followers, 
committed himself. He had the audacity to ex- 
plain, at a public meeting, what he thought was 
the true story of the abstraction of the snug estate 
from the district, and thought fit to characterise it 
as an act of interested friendship on the part of the 
high official who had conducted the original in- 
iry. Now Lord Brougham has said, the greater 
the truth, the greater the libel. The men of Miry- 
fell saw their advantage, and cunningly used it. 
‘‘The Lord hath delivered them into our hands,” 
they said, and, cutting out a full report of the 
libellous speech from the local prints, they forth- 
with despatched it to the official himself, the very 
man who was to come down and report upon the 
present petition! Thus they hoped to gain as 
much from the prejudice of enmity as before had 
been gained, so said the chairman, from the pre- 
judice of friendship. 

A correspondence ensued, in which Mr. Strong- 
boy was threatened with an action for libel; and 
the upshot of the matter was that the friendly 
Commissioner of the last inquiry was changed for a 
perfect stranger to both districts. 

The eventful day of the second inquiry brought 
about a new surprise. Smitten by the sterling 
(rateable) value of Flatthorpe, a second suitor 
appeared in the shape of Slowborough, whose pre- 
cise town clerk now appeared to protest—for certain 
ulterior reasons—against the scope of the present 
inquiry being allowed to go beyond the second 
Flatthorpe petition, and made to embrace the 
subject-matter of the Miryfell petition. This side- 
stroke entailed a third inquiry, prior to which 
Slowborough sent up its petition urging the union 
of Flatthorpe with them, the true friends, on 
sundry grounds of origin, trade connection, water 
supply, &c. Thus, on the final day, the following 
issues were to be fought out: first, the second 
petition of Flatthorpe for certain parts of Miryfell ; 
second, the petition of Miryfell for the whole of 
Flatthorpe ; and third, the petition of Slowborough 
for the same. 

A goodly array of counsel, lawyers, engineers, 
and witnesses, and a room full of excited patriots, 
greeted the Commissioner. He was a man of calm, 
polished, and soldierly exterior, and conducted the 
inquiry with his usual skill and judgment. His 
mind, however, seemed more balanced between the 
rival claims of the two suitors for Flatthorpe than 
moved by the solid arguments of the latter fora 
continuance of its undisturbed existence. All the 
arguments based upon the wise exercise of their 
trust by the Board only called from him the dry 
remark that such men would be of inestimable 
service in leavening the inert elements of the rival 
claimants, a humorous view which the Flatthorpe 
faction laughed to scorn; and a dart of anguish 
went through their hearts as they conjured up 
visions of the select rates of Flatthorpe left to the 
tender mercies of the majority of such a combined 
Board, against which all their dormant fire would 
be ineffectual. The whole tone was warlike, and 
the local witnesses vied in strong statements, until 
the interest of the drama culminated in the Spartan 
reply of an honest and burly member of the Pro- 
gressive Board, delivered in a voice of thunder. 
Quoth his counsel, in conclusion, by way of 
clinching his previous questions: ‘‘ Then, Mr. 
———, do you think that the ratepayers of Flat- 
thorpe are willing to go either to Miryfell or Slow- 
borough?” ‘‘Never! we would die first!” which 
truly heroic sentiment, I am sorry to record, put 
the whole assembly, inspector and all, into a roar 
of inextinguishable laughter. Poor fellow! he died 
within a few years, but not in that sacred cause. 

. Space will not permit the relation of a tithe of 
the humours of this great annexation. It was like 
a civil war in petto, in which feelings and feuds 
were engendered for a lifetime ; facts wonderful to 
a vestry-ridden Londoner, but not surprising to 
men who have lived in the north country, and 
know the iron-fisted nature of its sons. Let it 
suffice to say that, when the inquiry was over, 
vague doubts of abstract justice beset each com- 
batant in this triangular duel, and, not content 
with the merits of their respective cases, they one 
and all attempted that argument which every wise 
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man knows to be impossible in these nobly virtuous 
times, to wit, favour and influence to bring the 
powers in authority to a just decision ; which, being 
interpreted, means a decision by which each suitor 
should secure all he wished for. Many were the 
goings to and fro, the parleys, the conclaves, the 
epistolatory appeals, &c., until, at length, after 
many an anxious moment, the judgment was 
issued. Peace fell upon the troubled waters, and 
all Flatthorpe rejoiced to learn that everything 
was to remain in statt quo. True, their own little 
scheme had gone by the board, but what was 
that compared with their escape from the imminent 
peril of annihilation, between two such formidable 
antagonists? ‘‘ Let sleeping dogs lie,” said they ; 
‘we will venture no more on the slippery path of 
ambition.” And on that great day the strains of 
jubilant music floating upwards from the levels of 
Flatthorpe, announced the triumph of the gallant 
little district to the baffled men of Miryfell on the 
heights above. 

The completion of the great road improvement 
sleeps to the present hour, and the ugly offset by 
which the Miryfell district thrusts itself into the 
Flatthorpe road may still be seen—a mute but 
eloquent witness of the consequences of a bad 
boundary. 

Scarcely had the Progressive Board recovered 
from the excitement of the annexation, when a 
gross act of aggression from a totally unexpected 
quarter renewed their troubles. Sundry loads of 
cast-iron pipes were carted on to the roads; and 
one morning, without the slightest notice, the said 
roads were broken into by a rude gang of navvies, 
whose authority and object were alike mysterious 
to the Flatthorpe executive. Questions and answers 
were soon exchanged, and after a little inquiry it 
was found that, in the undoubted though informal 
exercise of their powers, the autocratic corporation 
of Holdemdown—which lay a ‘‘far cry” on the 
other side of Miryfell—were actually laying down 
asystem of water pipes with the object of supply- 





ing the district with water. This audacious pro- | 
ceeding took away the breath of the Board. They 
had been caught napping, and here is the explana- 
tion. 

A session or two before, Holdemdown had gone 
to Parliament for a new scheme of water works, 
which they secured. In their act they took power 
to supply, amongst other places, the township of 
Miryfell. Now, though Flatthorpe was a separate 
Local Board district, and had its own water supply, 
it was none the less in the township of Miryfell. 
Thus, by an oversight on the part of Flatthorpe, 
which should have opposed the bill, a rival power 
to supply was obtained by Holdemdown, and this 
its sorrowful Board soon acknowledged. 

But then rose a new question : Had the invaders 
a compulsory power to supply Flatthorpe? ‘‘ Yes,” 
said Holdemdown. ‘‘No,” said Flatthorpe, with 
at least equal emphasis ; and preparations for war 
forthwith began. But, first of all, Flatthorpe tried 
smooth ways, and sent a deputation to wait upon | 
the autocrats of Holdemdown. Mr. Strongboy was 
the principal speaker. He was a master of plain 
English, and showed his proficiency on this occa- 
sion. Remonstrating with his opponents for their 
discourteous procedure, they grew heated, and sug- 
gested an apology. ‘‘ Apology!” retorted Mr. 
Strongboy ; ‘‘what? come into a remote district 
with its own established authority, and its own 
complete system of water works, and tear up its 
roads without asking leave, and not only that, but 
for the purpose of overriding the existing supply, 
and then talk about an apology for plain language ! 
It is from you that the apology should come.” He 
then announced to them that the fixed determina- 
tion of Flatthorpe was to reject their water and to 
fight them at every point rather than be coerced ; 
and the deputation came away, leaving the reverend 
seigniors of Holdemdown speechless with astonish- 
ment. 

A Bill promoted by their present purveyors of 
water, Slowborough, affording the right oppor- 
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tunity, a clause was inserted securing the Board’s 
rights in its own district; and next session, when 
the forces were assembled before a Parliamentary 
Committee, the invading corporation, who had 
coerced Miryfell on the strength of the said clause, 
at once conceded that they had no compulsory 
power, but merely a power to supply any one who, 
of his own free will, chose to take water of them. 
But the pipes were laid, and continue to supply a 
few Flatthorpe men whose sympathies lie across 
the boundary. 

Even the meshes of foreign politics did not dis- 
turb the even tenor of domestic progress. Im- 
provements went on apace, and no sooner was the 
main drainage completed than the reconstruction 
of the roads was entered upon. A ponderous goods 
traffic ground the macadam to powder, and, in spite 
of the costly attentions of an excellent gang of road- 
men, mud and dust prevailed. Proper footways 


| were designed, 7 ft. wide, and flagged and curbed, 


while the entire carriage-way was paved with ran- 
dom granite ; a material despised by carriage folk, 
but, withal, excellent for a flat road with a con- 
centrated goods traffic, affording good footing for 
horses. The cost of this work was about 75001., 
and it was defrayed by a fifteen years’ loan. 

The draining of the private streets was followed 
by their curbing, flagging and metalling, chiefly 
with whinstone from Roseberry Topping; and 
similar advances were made to the poorer owners. 
The complete lighting of all private streets was 
carried out at the public cost. All ashpits were 
taken under the control and management of the 
Board—a vast sanitary improvement ; and back-to- 
back buildings were absolutely prohibited. Finally, 
the area of land for the disposal of the sewage was 
enlarged by the addition of several acres, as pro- 
vision for the ‘‘dira and distant courses of futurity”’; 
and a part of this has been made into a public 
recreation ground, which, in the pleasant evenings 
of summer, is crowded with a happy throng of 
cricketers and strollers; on whom neither the 
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sewage works, nor their lost reputation, seems to 
have any effect. 

Thus has the Progressive Board pursued its steady 
course ; onward, ever onward. It has now en- 
dowed the district— whose present population is 
4500 and whose rateable value is 18,500/.—with most 
of the essentials of sanitary administration—water, 
drainage, and the disposal of solid and liquid refuse ; 
lighting, paving, improved streets and homes ; road 
improvements, medical inspection, and something 
very like a public recreation ground. And with 
what results? A death-rate reduced from an 
average of 22.5 before 1876 (the drainage epoch) to 
an average of 16.5 in the nine years from 1877 to 
1885 inclusive. A rating never unduly heavy, and 
now growing lighter each year, with the prospect of 
increasing population and decreasing loans ; for the 
present twelve months it amounts to 4s. 8d. in 
the pound for all purposes, poor rates included. And, 
finally, a clean sanitary conscience which can say 
to itself, ‘‘ Health have we given, which is wealth 
and more than wealth; and cleanliness, which is 
next to godliness.” Over two hundred human 
beings now live who, but for these sanitary works, 
would have long since gone back to dust ; and we 
have gained for our obscure little district that title 
to civilisation which must be denied to any com- 
munity, however pretentious, which consents, 
either from ignorance or a false economy, to welter 
in its own emanations. These things we have done, 
not under the influence of private or selfish ends, 
but at the call of duty only, steering through good 
and evil report in the path that becomes a Pas. 
gressive Board. 

THE LIVERPOOL EXHIBITION. 
(Continued from page 17.) 

Tue Liverpool Exhibition has been a very long 
time in settling down into order, but the show may 
now be said to be fairly complete ; although doubt- 
less, as in most exhibitions of this nature, additions 
will continue to be made almost up to the closing 
day. 

in a former notice” we gave some particulars of 
the electric light installations which had been laid 
down by the Liverpool Electric Supply Company. 
Since that date considerable additions have been 
made in this department, as exhibits requiring 
illumination have been completed. The first of 
these to attract the attention of the visitor in ap- 
sroaching the Exhibition after dark, is the power- 
Fal revolving electric light placed on the lighthouse 
in the grounds. This light is given from a 50 volt 
compound-wound machine, which is driven by a 
4 horse-power vertical engine. The most numerous 
additions, however, are in the furniture depart- 
ment, which, we may remark in passing, is one of 
the most attractive parts of the Exhibition. The 
various firms exhibiting have had sufficient space 
allotted to them, each to form a fair sized room, so 
that we have a collection of drawing - rooms, 
boudoirs, bed-rooms, &c.. furnished and decorated 
in a large variety of styles, and showing to what 
perfection the upholsterer’s art has been brought in 
the present day. These rooms are all lit by incan- 
descent lamps, which indeed form one of the chief 
attractions in this decorative display. Whatever 
may be the rival merits from an economic point of 
view of electricity and other means of illumination, 
there can be no doubt that, when skilfully treated, 
glowlamps have no equal from an artistic point of 
view. Some suspended lamps, with etched glass 
globes, which are used in one or two of the 
rooms, are especially beautiful; whilst in other 
instances, burnished copper and brass have been em- 
ployed with good effect. Perhaps the most remark- 
able feature, however, is the manner in which the 
glow-lamp, the latest product of modern science, 
harmonises with the medieval wrought-iron work 
that has become so fashionable within the last year 
or two. In one of the stalls t..ere is a beautifully 
wrought lantern frame, which might have been 
taken from the house of a Venetian dee of 
three hundred years ago. This is lit by one of 
Messrs. Holmes and Vaudray’s lamps, the pure and 
delicate light shining through the tracery of metal- 
work in the most pleasing manner. The revival of 





domestic decorative art has found gas almost in 
sole possession of the field, and illumination has 
been one of the most difficult problems to solve. 
The electric glow-lamp, however, in place of being 
an obstacle to be overcome, affords the art decorator 
some of his most charming effects; as will be 


* See page 508 of our last volume, 








readily acknowledged by those who have an oppor- 
tunity of examining the results of Messrs. Holmes 
and Vaudray’s labours at the Exhibition. 

Messrs. Crossley Brothers, of Liverpool, have 
got their exhibit into working order since we last 
wrote. They have a 4 horse-power Otto gas engine 
driving a 50-light Crompton machine, a 1} horse- 
power engine, and a 20-light machine on one foun- 
dation plate, and a 5-man engine with a 10-light 
machine combined. The latter is a new arrange- 
ment which has been designed jointly by Messrs. 
Crossley and Messrs, Holmes and Vaudray, the engi- 
neers of the Liverpool Electric Supply Company. The 
engine is of the vertical type, the crankshaft being 
above the cylinder. The dynamo is carried by a 
bracket attached to the foundation plate and is run 
by means of friction gearing, the driver being the 
flywheel of the engine. A combined engine and 
machine of this type is working in a billiard-room 
in the grounds. It stands in a space 3 ft. 6 in. by 
4 ft. 6in., and gives sufficient power to light the 
room and the table. Messrs. Crossley have substi- 
tuted worm and wormwheel for bevel gearing in 
the valve motion, thus getting a perfectly silent 
gear. In addition to those on their stand Messrs. 
Crossley Brothers have sixteen gas engines of 
various sizes in the Exhibition. There is alsoa 
Ferranti electric meter shown by the Liverpool 
Electric Supply Company on this stand. 

Messrs. R. i. Crompton and Co., of Chelmsford, 
show a combined vertical engine and dynamo 
driven by friction gearing, the necessary contact 
being obtained by balancing the machine on trun- 
nions. This isa modification of the principle in- 
troduced by Mr. J.S. Raworth, but the trunnions are 

laced lower with a view to avoiding vibration. 

he engine is made by Messrs. Browett, Lindley, 
and Co., of Manchester. On this stand is also 
shown a dynamo machine especially designed for 
train lighting, with a Tower spherical engine 
attached. There is also a collection of voltmeters 
and ammeters, some having suspended needles of 
an improved type. 

Turning to the general exhibits in the machinery 
in motion department, we find several important 
displays are now at work. We must take these 
somewhat haphazard, our only guide being the 
order in which they are arranged in the Exhibition. 
The subjects are so diffuse that any proper classifi- 
cation is impossible. One of the most noticeable is 
that contributed by Messrs. Henochsburg and 
Ellis, of Liverpool, who show the complete process 
of making felt hats from the raw wool to the com- 
pleted article ready for wear, the only exception 
being the drying process. The wool having been 
washed, is passed through a carding machine, the 
web being taken off by a former and wound 
automatically on a double cone until a sufticient 
thickness is attained. The ‘‘ body ” thus formed 
is taken to a hardening machine and by dint 
of being worked between a couple of boards with 
canvas covers, steam being applied at the same 
time, the wool is worked up into a felt. The 
bodies are soaked in a weak solution of sul- 
phuric acid and are then wrapped in bundles to be 
passed between a set of four rollers with annular 
projections on them, so as to further consolidate 
the material. These processes transform the loose 
wool, as it is cut from the sheep’s back, into a 
tough felt, the fibres being well interwoven and 
locked together by the rubbing and combing the 
material receives in the carding and hardening ma- 
chines. The bodies are then taken to a ‘‘ bumper,”’ 
which is similar to that used for fulling cloth, con- 
sisting of acouple of wooden trip hammers. This 
is the last process in body-making. The bodies are 
then dyed and are afterwards ‘‘ proofed” or stiffened 
with a mixture of shellac and other substances. 
Shape is given to the body by means of a wooden 
block, after which the hat is pressed in an hydraulic 
press, to give it a surface. Another hydraulic ma- 
chine curls the brim, and a little working with mole- 
skin rubbers bring a surface up and renders the 
hat fit to hand to the trimmers, who put the band 
and binding on and fit in the lining. Some of the 
machines for giving shape to the hat are very in- 
genious. That for turning over the brim is in the 
principle on which it works, exactly similar to a 
machine used for putting patent stoppers into soda 
water bottles ; a most remarkable instance of the 
same means being used for very different ends. 
It would be curious to know whether the hat- 
makers received the idea from the soda water 
makers, or vice versd, or whether it arose spon- 
taneously in each case, Nearly all the machinery 





on this stand is made by Mr. G. Froggatt, of 
Stockport. 

Close by this stand Messrs. Aird and Anderson, 
of Whitechapel, Liverpool, show some tools of 
various kinds, together with a small circular saw 
worked by foot, and a foot lathe. The most in- 
teresting article on this stand, however, is a hot 
air motor, which, we think, must be the cheapest 
heat engine in the market, to judge by the price it 
was marked. The power, however, was not stated, 
so possibly in terms of its capacity the figure would 
perhaps not be so striking. The Crown Preserved 
Coal Company, of Cardiff, show Butler’s patent 
fuel elevator, which consists of two continuous 
chains with projections for taking the blocks. The 
chains are mounted in frames and are arranged so 
with they can be easily transported. Mr. T. A. 
W. Clarke, of Leicester, shows a machine for 
making engine packing, besides a small planing 
machine and a saw bench. The Liverpool Printing 
and Stationery Company have a considerable dis- 
play showing the processes of printing in colours, 
&c. Some interesting machines for binding and 
wire stitching books are shown on this stand. 
Messrs. Hodgkinson and Co. show their mechanical 
stoker and self-cleaning firebars, these being worked 
by a Dewhurst oscillating engine. In addition to 
the set of triple-compound marine engines, shown 
by Mr. W. B. Thompson, of Dundee, to which we 
have already made reference, there is also shown 
on the same stand a new method of framing vessels 
which Mr. Thompson has lately introduced. In 
place of the usual angle and reverse angle, a channel 
iron is used. This saves rivetting and gives a 
simpler and stronger mode of construction. On 
the same stand some hand steering gear is shown. 
Messrs. Heenan and Froude show a Tower engine 
running a Capell fan direct, and Mr. F. Pearn and 
Co. have a good collection of pumping engines. 
Messrs. Cochran and Co. show a couple of Cochrane 
boilers and a small launch engine. 

Messrs. John Hastie and Co., of Greenock, show 
a full-sized example of a safety brake or lock for 
steering gear, which they have recently introduced. 
This is intended to be applied in connection with 
hand gear, which is to be introduced as supple- 
mentary to the steam gear, to be used should the 
latter break down. For the hand gear the usual 
right and left-threaded screw is provided, and the 
nuts which work on this screw are connected with 
the yoke on the rudder head by connecting-rods. 
To disconnect the hand gear the pins attaching the 
connecting-rod ends to the nuts are taken out, and 
in order to prevent the connecting-rod ends from 
flying round loose as the yoke moves (which of 
course it does whether hand or steam gear is in 
operation), they are placed in suitable slotted 
guides in the framing. The brake consists of a 
face with V-shaped grooves, and is attached to the 
steering quadrant. When it is required to lock the 
rudder a brakeblock, with vorresponding projections, 
is forced into this by means of a horizontal lever 
attached to the deck and worked by a screw. This 
affords a means of holding the rudder fast in case of 
the tiller chains breaking, so that the hand steer- 
ing can be put into gear without danger or delay. 

The Canada Works Company, of Birkenhead, 
show Edmiston’s patent condenser for distilling 
fresh water, next to which Messrs. Dunlop and Co., 
Port-Glasgow, exhibit Dunlop’s marine governor. 

(Zo be continued.) 





NOTES. 
A Nicxet Licutyine Rop. 

NicKEL is a metal which has properties similar 
to iron, but has the great advantage over the 
latter, of not rusting in moist air. Iron is now 
used to a considerable extent for lightning rods, 
but inasmuch as it rusts in the air, nickel is prefer- 
able. A rod of nickel has been tried on a building 
at Dresden, but not for sufficiently long to test its 
durability. Everything, however, is in favour of 
the new material, and it will be interesting to hear 
how it serves, as copper is, apart from its conduc- 
tivity, not a particularly good material for lightning 
rods. 


DERMATINE. 

‘* Dermatine” is the name given to another arti- 
ficial insulator and substitute for india rubber and 
gutta-percha. It appears to be made from copal 
gum dissolved in turpentine and mixed with albu- 
minous substances prepared by treating lichen or 
other vegetable matter with sulphuric and tannic 
acid. Mineral matter such as sulphur, lime, French 
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chalk, and so on, can be added to the compound, 
which indeed is made in various ways according to 
the purpose it is intended to fill. Soles of boots, 
as well as insulating material, railway buffers, rings, 
tubing, and the packing of engines, are articles for 
which it is claimed to be useful. 


Mars 1n 1886. 

Mr. W. F. Denning has made a series of careful 
drawings of the appearance of the planet Mars this 
year, and finds the edges of the seas very brilliant 
and well defined. The surface markings of the 
planet are very varied, and in some places distinctly 
mottled ; and during the past few months the north 
polar cap has been very bright, and in startling 
contrast to the less luminous regions. Mr. Denning 
thinks that the atmosphere of Mars, instead of 
being dense and cloud-laden, is extremely atten- 
uated ; and that most of the supposed changes in 
the latter are really due to changes in the earth’s 
atmosphere, 


Avrorat Sounps. 

It is sometimes doubted whether displays of the 
aurora borealis do emit sounds such as are reported 
of them, and M. Sophus Tromholt, the well-known 
Norwegian physicist, has made definite inquiries on 
the subject throughout Norway by means of cir- 
culars. To these queries he has received numerous 
answers, some correspondents stating that they or 
others known to them have heard these sounds, and 
others stating that they have never heard such 
sounds. The majority, however, declare in favour 
of the existence of the sounds. Thus some 36 per 
cent. of the number affirm that they have heard 
them personally, and 39 per cent. cite the testimony 
of others. The sound is variously described as hiss- 
ing, crackling, rushing, rippling, roaring, flapping, 
fanning, and so on. 


CuromeE Iron Ore As Furnace LInine. 

The use of chrome iron ore as lining for furnaces, 
in which very high temperatures are to be em- 
ployed, was one of the subjects brought before the 
last meeting of the Iron and Steel Institute, a 
paper having been read by M. F. Gautier. In a 
recent number of the Revue Industrielle appears a 
letter from M. P. Audoin, in which he claims that 
he was the first to use chrome iron ore for this 
purpose. He took out a patent forit in 1876 (both 
in France and in England), and he exhibited 
at the Exhibition of 1878 several illustrations of his 
method which received honourable mention at the 
time. The exhibits included bricks made from 
chrome iron ore, and other objects, the most notable 
of which was a small furnace on Deville’s system 
in which he had succeeded in melting several hun- 
dred grammes of platinum without in any way 
affecting the lining of the furnace. 


FLurep CaRBons. 

Sir James Douglass has brought out for arc light- 
ing a new form of carbons which are held to give a 
higher efficiency than the ordinary cylindrical 
pencils now used, and to be especially applicable 
to the electric illumination of lighthouses. The 
carbons are fluted down the sides, but are made in 
moulds and baked, much in the same way as ordi- 
nary cylindrical carbons. The greater efficiency is 
mainly due to the fact that the new carbons do not 
‘* crater” at the points, and hence there is not the 
same loss of light from that cause as occurs 
in the round carbons. Many experiments have 
been made with them, and it is probable that they 
will be adopted for the intended flash lights of the 
St. Catherine lighthouse. Two De Meritens mag- 
neto dynamos—the same, in fact, which were used 
at the South Foreland experiments—are to be 
employed there, one for clear weather, and both 
together for thick weather. 


THE ProcREss oF BERLIN. 

Berlin continues to grow at a great rate and has 
now a population of 1,350,000 inhabitants, human 
life accumulating in the city more rapidly than at 
Vienna, St. Petersburg, or Paris. The general 
impression has been that Paris would long remain 
the principal city on the European Continent ; but 
according to present appearances, it seems probable 
that within fifteen years Berlin will have as large 
a population as Paris, if, indeed, it has not a 
more considerable one. The relative position of 
Berlin, as compared with Vienna, St. Petersburg, 
and Constantinople, may be inferred from the 
facts, that St. Petersburg has not yet attained a 
population of 1,000,000, while Vienna, without its 
suburbs, has barely 750,000 inhabitants, and the 
population of Constantinople does not exceed 








725,000. Building operations have been carried 
on with great vigour this year at Berlin ; but not- 
withstanding this, rents are continually rising, in 
consequence of the high value of the land upon 
which tenements are erected. 


PENETRATION OF LiGHT IN WATER. 

Further experiments have been made by MM. 
Fol and Sarasin to determine the depth to which 
light penetrates the water of lakes and seas. Their 
method of observing consisted in placing gelatino- 
bromide photographic plates at different depths 
under the water; the plates being lowered by a 
sounding lead, and protected from the action of 
the sea-water by a varnish. Experiments were 
made about 1300 to 1400 metres off the Cape of 
Mont Boron, at Villefranche, in the Gulf of Nice, 
and in water about 550 metres deep. During April 
the limit of penetration of the daylight about mid- 
day during fine weather, was found to be about 
400 metres; an observation which confirms the 
previous conclusions of the authors as given in our 
columns. Other observations showed that there is 
a penetration of 300 metres all the time the sun is 
above the horizon, and of 350 metres during eight 
hours of the day. According to experiments of 
Bunsen and Roscoe the active intensity of blue sky 
on April 21 at Vienna was 33 at 8.30 a.m., 38 at 
noon, and 14 at 6 p.M., whilst that of the sky and 
sun together was 75 at 8.30 a.M., 133 at noon, and 
16 at 6 P.M. 


Betrast WatER Works. 

A contract has just been completed between the 
Belfast Water Commissioners and Messrs. Anwell, 
Dyson, and Wainwright, contractors, of Liverpool, 
for the construction of the first part of the works 
in connection with the new scheme for bringing in 
an additional supply of water to Belfast. The 
works consist of a large storage reservoir covering 
about 153 acres, and all the usual necessary inlets 
and outlets, two long byewashes, and waste channels 
with heavily pitched bottoms. The embankment 
is about 50 chains in length, and contains over 
157,000 cube yards of earthwork, including the 
puddle. There are also two conduits to lead in 
the water from neighbouring streams. The longest 
of these extends for about two miles, the first part 
of it consisting of a culvert 4 ft. 6 in. in diameter 
of 9 in. brickwork in cement, the inner ring of brick 
being surrounded with tarred felt to insure water- 
tightness. The latter part of the conduit for a 
length of 1600 yards is constructed of cast-iron 
pipes 4 ft. in diameter. The second and shorter 
conduit has a total length of 800 yards, and is 
constructed in three sections, the first 3 ft. in dia- 
meter of 4} in. brick in cement, the second 3ft 6 in. 
in diameter, and the third section 4 ft. in diameter, 
both with 9 in. walls. The contract was given to 
the lowest tender, which amounted to nearl 
40,000/., there being about twenty tenders in all 
received. The engineer-in-chief is Mr. L. L. 
Macassey, Mem. Inst. C.E., the quantities being 
supplied by Mr. J. H. H. Swiney. It is ex- 
pected that contract No. 2 will shortly be ready for 
tenders. This will consist of a brick conduit about 
74 miles long and a service reservoir some three 
miles from Belfast. These works became necessary 
owing to the rapid increase in the town of Belfast, 
the population of which has more than doubled in 
the last thirty years, and is still advancing with 
wonderful strides. 


Urinisation or Waste MErat. 

Emerson once sententiously defined a weed to be 
a plant whose virtues were unknown, but in the 
physical world many known wastes are continued 
because the method of their prevention is unknown. 
The value of the metal in old tinned sheet iron, 
particularly old preserve cans, has been known 
ever since they were manufactured, but it could not 
be utilised except for window weights, elevator 
counterpoises, and such articles requiring only 
weight in small compass. Recently an establish- 
ment in New York has succeeded by methods 
which are claimed to be peculiarly their own, in 
removing the tin and solder from old preserve cans, 
and tinned scrap iron, and in a rolling mill convert- 
ing the sheet iron residue into a grade of sheet iron 
of sufficiently good quality to be used in embossed 
and stamped goods, such as buttons and other 
small wares. Iron which has been exposed to 
long continued heat cannot be used in castings of 
good quality. Iron crucibles are often used in 
filling low places around cities rather than con- 
verted into castings in cupula furnaces. For 
many years, the zinc blende in the galena mines 





in North-Western Ilinois, U.S.A., was either 
thrown in the dump at the mines, or sublimed and 
wasted in the course of the crude reduction of 
galena to pig lead in open fires. About fifteen 
years ago, a couple of students from a technical 
college visited this district, and put up works for 
the reduction of this zinc, and it became more 
profitable for the miners to wash the waste heaps 
for zinc, than to operate the mines. Old steel rail- 
road rails could not be used at their intrinsic value, 
because they could not be satisfactorily worked 
into other shapes, as the folding over of the upper 
or lower portions of the rail upon the web would not 
always weld, and there were numerous faults in 
such re-rolled stock. An ingenious man in Syracuse, 
U.S., bought old steel rails, cut them into lengths 
of about 16in., sheared out the web, and then 
rolled the three pieces into numerous forms, and 
by this means he has built up a great establishment. 


PRAIRIE TELEGRAPH POLEs. 

The Canadian Government have adopted an iron 
telegraph pole for the north-western prairie lines. 
It is built of malleable galvanised iron and is 2} in. 
in diameter at the base and 14 in. at the top. The 
bottom of the pole is set into a claw plate, on which 
the earth is closely packed to a height of 2 ft. 
Another plate is then fixed round the pole, and the 
earth rammed in upon it to the level of the ground. 
These claw plates catch the soil and give the pole a 
firm foundation. Our own Post Office prefer 
Scandinavian red fir for poles ; and Mr. Preece has 
given the results of tests made on red fir poles in 
the shape of an empirical formula. For round poles 
the formula (adapted from Tredgold and others) is 
as follows : 


W=K ¥ 


Where W is the breaking weight in pounds. 
»» diameter in inches. 

l= ,4, + length pte 
And 

K is a constant dependent on the character of the 

timber ; for red fir creosoted K = 765. 
For poles of an elliptical section the formula be- 
comes 
2 
w=P xD, 


where D is the axis in the line of stress, and D, 
that at right angles to it. We may add that the 
factor of safety taken by the Post Office electricians 
is 4, and the maximum wind pressure per square 
foot is 18.75lb., with a reduction of the effective 
area in the ratio of 10 to 6 owing to the circular 
section of the wires. The specification for these 
poles states that they must be felled in winter, 
sound, and hard grown, straight, free from large 
or dead knots or other defects, to contain the 
natural butt of the tree and to have the bark com- 
pletely removed. They are usually from 5in. to 
Gin. in diameter at the top, and they grow with a 
taper which conforms naturally to the law of 
strength. 


Sraristics OF GERMAN [RON AND STEEL TRADES. 

The Union of German [ron and Steel Manufac- 
turers has been collecting information from as 
many as possible of the ironmasters, founders, and 
engineers in Germany, as to the condition of their 
industries before and since the putting on of the 
import duties on iron. Up to April last replies 
had been received from 247 firms, mostly large and 
important ones, in all parts of the empire. Among 
these were 103 public companies. The figures are 
given in detail in the July number of Stahl wnd 
Eisen, but the following short réswné shows the 
results in one or two important particulars specially 
bearing on the question it was p ae ae to elucidate, 
viz., the effect on the national iron and steel 
industries of the protection afforded by the customs 
tariff. In January, 1879, these 247 works em- 
ployed 129,277 workmen, earning wages amounting 
to 8,039,260 marks per month. In January, 1886, 
the same works employed 175,554 workmen with a 
monthly wage of 11,480,118 marks. This shows an 
increase in the number of men at work of 46,277, 
or an increase of nearly 36 per cent. ; while the 
amount of wages paid had increased 3,440,858 
marks per month, or an increase of nearly 43 per 
cent. In January, 1879, the average earnings per 
workman, that is to say, taking all grades of men 
and boys employed, amounted to 62.19 marks per 
month ; in January, 1886, the sum was 65.39 marks 
per month. Thus, taking the year 1885, the 
average workman would earn an increased wage of 
38.4 marks, and these 247 works, which represent 
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only a portion of the entire works of the empire, 
would pay out the large sum of 41,290,296 marks 
in increased wages, as compared with 1879. The 
103 public companies included in the above returns, 
according to the published balance-sheets, had in 
1879 a total share capital of 374,225,841 marks, on 
which they returned an average , eee of 2.29 per 
cent. In 1886 the total share capital was 364,125,084 
marks, and the return was an average of 5.3 per 
cent., or an increase of 3.01 per cent. 


THE MeEcHANICAL INDUSTRIES OF THE UNITED 
STATES. 

In a report dealing with the causes of the present 
industrial depression in the United States, which 
has recently been issued by Mr. C. D. Wright, the 
secretary of the U.S. Bureau of Labour, some highly 
interesting statistical data bearing upon the mecha- 
nical industries of that country are given. Such of 
them as are carried on by steam and water power, 
represent in round numbers, 3,400,000 horse- 
power, each horse-power equalling the labour of six 
men; that is to say, if men were employed to 
furnish the power to carry on the industries of the 
United States, it would require 21,000,000, and 
21,000,000 men represent a population, according 
to the ratio of the census of 1880, of 105,000,000. 
The industries are now carried on by 4,000,000 
persons, in round numbers, representing a popula- 
tion of 20,000,000 only. To do the work, then, 
accomplished by power and power machinery in the 
mechanical industries, and upon the railroads of 
America, would require men representing a popula- 
tion of 172,000,000, in addition to the present 
population of the country of 55,000,000, or a total 
population of 227,500,000, which population would 
be obliged to subsist upon the present means. In 
an economical point of view, the cost to the country 
would be enormous. The present cost of operating 


the railroads of the country with steam power is, in 
round numbers, 502,000,000 dols. per annum, but 
to carry on the same amount of work with men and 
horses, would cost the country 11,308,500,000 dols. 
These figures are to a certain extent valuable to 
show the enormous benefits gained by the people at 
large through the ————- of motive power. 


Yet, if the question should be asked—‘‘ Has the 
wage-worker received his equitable share of the 
benefits derived from the introduction of ma- 
chinery?” the answer must be ‘‘ No.” An in- 
fluential cause in producing the condition of things 
recited, as to the total abnormal increase of ma- 
chinery, and the development of industrial enter- 
prises, has been the facility with which stock 
companies could be organised. ‘‘ In fact,” continues 
the report, ‘‘ the modern system of carrying on great 
works by stock companies has done much towards 
producing in all countries the bad industrial con- 
ditions under which the present generation is 
labouring. The result has been a somewhat reckless 
and abnormal organisation of capital and interests 
aimed at the development of the industries of the 
country. Material, labour, and capital have been 
over-consumed, to such an extent, that over- 
production stands for over-consumption. The 
reckless consumption of all the materials and 
elements necessary to industrial progress has always 
produced industrial stagnation.” 


New Magnetic Cuarts oF FRANCE. 

During 1884 and 1885 observations on the ter- 
restrial magnetism of France were made at seventy- 
eight stations under the direction of M. Mascart, 
and from these a new map of the magnetic field has 
been obtained. The stations were located in open 
country far from works and railway lines. Two 
special apparatus were used, namely, an inclina- 
tion compass, and a compass theodolite for the 
declination and horizontal component. The geo- 
graphical meridian was determined by the cbserva- 
tion of the sun about the first vertical. Other 
well-known observations were made, from all which 
it appears that the yom declination is a 
minimum at Belfort (8 deg. 56.8 min.) and a 
maximum at Conquet (19 deg. 25.1 min.) In the 
north of France it varies about 30 deg. per degree 
of longitude ; but in the south the variation is less, 
the difference of declination increasing with the 
latitude. Since 1854, to judge from Lamont’s 
chart, the declination has diminished 3 deg. 58 min. 
in the north and 3 deg. 19 min. only in the south. 
The mean annual variation of declination since that 
period is --6.5 min. at Nice, —7.4 min. at Paris, 
and -7.7 min. at Lille. It seems to increase in a 
regular manner in the direction towards the 
magnetic north, hence the curves of equal declina- 





tion are not displaced parallel to themselves, but 
approach little by little to the magnetic meridian. 
The minimum horizontal component was observed at 
Dunkirk (0.18460), and the maximum at Perpignan 
(0.22125). Thecurvesof equal horizontal components 
are almost perpendicular to the magnetic meridians ; 
the decrease of this element is more rapid in the 
south than the north, and the interval between two 
consecutive lines increases regularly with the lati- 
tude. In the Channel the curvature of the lines is 
less pronounced than in the interior of France. 
During the last thirty-six years the component has 
increased from 0.04 to 0.05 of its mean actual 
value in France ; and the lines of equal horizontal 
components have inclined to the east, in approach- 
ing the geographical parallels. The isoclinic lines 
have sensibly the same orientation as these lines ; 
the inclination having diminished since 1854 by 
1 deg. 35 min. in the north and by 2 deg. in the 
south of France. The annual variation is a 
minimum in the north-east (—2.6 min.) at Belfort, 
Mezitres, and a maximum along the Pyrenees 
(-- 3.4 min. at Marseilles, Tarbes, Hendaye). The 
isoclinic have not shifted amongst themselves, but 
their direction has approached to the geographical 
parallels, It is found, moreover, that in primitive 
soils, or those of volcanic origin, the local action 
modifies the magnetic elements, as in Brittany and 
Auvergne.; but such regions will require a special 
study in order to discover more particularly how 
these modifications are produced and their ex- 
tent. 





THE LATE MR. DAVID STEVENSON. 

Civiu engineers in all parts of the world will learn 
with regret of the death, on Sunday evening, of Mr. 
David Becreubn, son of the eminent lighthouse en- 

ineer, Robert Stevenson. The immediate cause of 

eath, which occurred at North Berwick, where Mr. 

Stevenson usually had his summer residence, was a 
stroke of paralysis which overtook him on the pre- 
ceding Thursday. For the past three years he had 
taken little part in the business of the firm, the 
management of which was left in the hands of his 
brother Thomas, and of his two sons and Mr, Alan 
Brebner. 

The deceased was born in the year 1815, and was the 
third son of Robert Stevenson, who was the engineer of 
the famous Bell Rock Lighthouse. He early chose to 
follow the profession of his father, and with that end 
in view he was educated in the High School and Uni- 
versity of Edinburgh; but before entering upon a 
regular apprenticeship he spent some time in practical 
millwright and siechentinl work, so as to acquire 
some manipulative skill and practical acquaintance 
with the proper methods of working in different 
materials—following just such a course as he always 
subsequently advocated for persons desirous of be- 
coming civil engineers. His first professional en- 
gagement, after completing his apprenticeship, was 
on the Liverpool and Manchester Railway, under 
Mr. Mackenzie, the contractor; and that important 
railway scheme he made the subject of a paper 
which he afterwards communicated to the Reval 
Scottish Society of Arts—a paper of such excellence 
that it secured for the author one of the Society’s 
medals. By-and-by he was taken into partnership by 
his father and his elder brother Alan (who was the 
engineer of the famous Skerryvore Lighthouse in the 
Hebridean archipelago) ; ond during the year 1837, 
when in the twenty-third year of his age, he made a 
professional tour in Canada and the United States, 
the outcome of which was a book entitled ‘‘ Sketch of 
Civil Engineering in North America.” It consisted of 
a series of twelve chapters, dealing with such subjects 
as harbours, lake, river, and steam navigation, fuel 
and materials, canals, roads, bridges, railways, water 
works, &c., and was published as one of ‘‘ Weale’s 
Series” of engineering works. 

In the year 1853, Mr. Stevenson succeeded his 
brother Alan as the engineer to the Board of Com- 
missioners for the Northern Lighthouses ; and two years 
afterwards his brother Thomas became associated with 
him in the business established and so long conducted 
by the family. As engineers to the Lighthouse Com- 
missioners the firm designed and superintended the 
erection of no fewer than thirty lighthouses around the 
Scottish coasts. Amongst these the most difficult under- 
takings, and which were in some respects triumphs of 
engineering skill, were the erection of the Dhu Heartach 
and Chickens Rock towers. The former is about four- 
teen miles from the island of Iona, and is erected on a 
spot exposed to the full fury of the Atlantic billows ; the 
latter is near the Isle of Man and is under the charge 
of the Northern Lights Commissioners. The advice of 
the firm of which the deceased was the senior partner, 
was also sought in regard to lighthouse matters by the 
Governments of India, New Zealand, Japan, and New- 
foundland ; and under their direction schemes for the 


lighting of the whole coasts of Japan and New Zealand 
were matured, and are now in course of being carried 
out. It may here-be mentioned that in connection 
with the lighting of the coasts of Japan, where earth- 
quakes are frequent, Mr. David Stevenson devised a 
seismatic arrangement to mitigate the effects of earth- 
quake shocks on the somewhat delicate optical appa- 
ratus used in lighthouses, 

The advice of the firm of D, and T. Stevenson was 
much sought in regard to the improvement of rivers, 
and in harbour and dock works—very extensively in 
Scotland, and to a considerable extent also in England 
and Ireland. We may specially instance the works 
at Wick and Anstruther Harbours, which were carried 
out by them for the Scottish Fisheries Board, with 
which they have long had a professional connection. 
They have also been similarly connected for a number 
of years with the Clyde Lighthouse Trust, whose 
domain extends from Port-Glasgow to the deep sea ; 
and in this connection there are extensive dredging 
a in progress in the lower estuary of the 
Clyde from the designs of Messrs. Stevenson. 

In addition to these important business connections 
of the firm, Mr. David Stevenson himself was also the 
consulting engineer to the Highland and Agricultural 
Society of Scotland, and to the convention of Royal 
Burghs. Although very distinguisehd as a lighthouse 
engineer in succession to his father and his brother 
Alan, the deceased chiefly laid himself out for river, 
harbour, and dock work, in which he acquired much 
ate sre distinction. In the course of his career 

e devoted a large portion of his leisure to the writing 
of works relating to his profession, and which have 
taken a permanent place in the literature of civil en- 
gineering. Amongst these we may mention his ‘‘ Ap- 
eer of Marine Surveying and pac weaatn’ to the 

ractice of Civil Engineering,” ‘‘ Reclamation and 
Protection of Agricultural Land,” a life of his father, 
Robert Stevenson, ‘‘ Principles and Practice of Canal 
and River Engineering,” and many less important 
essays. He was also author of several articles in 
the ‘‘ Encyclopedia Britannica,” such as ‘‘ Canal,” 
‘* Cofferdam,” ‘‘ Diving,” and ‘‘ Dredging.” 

Mr. Stevenson became a Fellow of the Royal Society 
of Edinburgh so far back as the year 1844, and the 
same year he was elected a member of the Institution 
of Civil Engineers. He subsequently served as a 
member of Council and as one of the vice-presidents 
of the Society. He was a member of the Society of 
Civil Engineers of Paris, and other scientific societies. 
A number of years ago he was President of the Royal 
Scottish Society of Arts, and in that capacity he de- 
livered 2 most valuable address on ‘ Altered Rela- 
tions of British and Foreign Industries and Manufac.- 
tures,” 





Tuer Suez Canau.—The transit revenue of the Suez 
Canal Company in June amounted to 197,600/., as com- 
pared with 196,525/. in June, 1885. The aggregate 
transit revenue collected in the first six months of this 
year was 1,191,951/., as compared with 1,323,589/7. in the 
corresponding period of 1885, 


THE PasTEUR FILTER.—The filter devised by M. Pasteur 
and M. Chamberland for domestic and laboratory use has 
been introduced into London, and can now be seen at 29, 
Cannon-street, E.C. There are more than one sort, 
according to the purpose to be served. A small filter 
which can be fed by hand is specially intended for use on 
a small scale ; a larger sort for supplying large establish- 
ments is also provided. Some of them operate by pressure, 
the water supply pipe of all the premises being con- 
nected direct to the filter. In all of them the filter itself 
is one or more tubes of porcelain, through the pores of 
which the water passes, and is cleaned of impurities and 
germs. 


QUEENSLAND Raitway SuRvEys.—On the second section 
of the North Coast Railway of Queensland, a permanent 
survey by a direct route has n completed to within 
about three miles of the village of Landsborough. An 
alternative trial survey, vd Y andina, has been completed, 
and results, as had been anticipated, in a saving, upon the 
survey yé the original route, of rather more than eight 
miles, At the Gympie end a permanent survey, which 
was commenced at a point near Martin’s half-way house 
on the Noosa-road, has been completed about four miles 
towards Gympie. On the Cleveland branch the alterna- 
tive trial survey, vid Hemmant and Wynnum, has been 
completed, and a good section obtained. The increase in 
length rendered necessary by this route will be about 
three miles. Another survey party, about to commence a 
permanent survey of the Cleveland branch, is at present 
engaged in yor iE sey additional trial surveys in the 
neighbourhood of Woolloongabba. A permanent survey 
of the Laidley branch has been authorised, and a survey 
party has been sent up there. On a direct line to War- 
wick a permanent survey is being proceeded with, and is 
finished for eleven miles, A trial survey from Warwick 
to St. George is complete for about 27 miles. The sur- 
veyor in charge reports that he is now working in some- 
what rough and broken country. A permanent survey 
from Mungarr to Garden has been commenced, and 
some further trial work having been done near Mungarr, 
a permanent line has been pegged for about a mile, 





There are two survey parties on this line, 
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REFRIGERATING MACHINERY. 


On Refrigerating and Ice-Making Machinery and 
Appliances.* 
By Mr. T. B. Licutroot, of London. 
(Concluded from page 36-) 
4, CONSIDERATIONS AS TO THE APPLICATIONS OF THE 
Various Systems. 

Unopker this head it is not intended to deal with the class 
of apparatus first described—for abstracting heat by the 
rapid melting of a solid; inasmuch as, excepting for 
domestic purposes in localities where other ice is not 
available, its application is wholly special and very 
limited, being confined almost entirely to the laboratory. 
Nor in regard to the machinery and apparatus in the 
second class—for abstracting heat by the evaporation of 
a more or less volatile liquid—need much be said, so far 
as ice-making and ordinary cooling are concerned ; the 
various systems have already been explained in consider- 
able detail, and sufficient information has been given 
upon which to base an estimate as to their economical 
application under any stated conditions. It is therefore 
chiefiy with the machinery described in the third class 
that the present considerations will deal, namely, ma- 





cold brine circulating through pipes placed either on the 
ceiling or around the walls, 
For breweries, as well as for paraffin extraction, there 


can be no doubt that the most suitable machines to em- | 


ploy are those in which the cold is produced by the 
evaporation of a volatile liquid. Notwithstanding this, 
air-refrigerating machines have been applied for both 
purposes in certain special cases, and have given good 
results, though at a larger expenditure of fuel. There are 
many instances however in which the extra cost of fuel 





may be more than counterbalanced by the advantages | 
resulting from simplicity and compactness, and from the | 


absence of all inflammable or corrosive chemicals. 


Be- | 


sides this, the facility of application of cold-air machines | 


is much beyond that of any other refrigerator. 
reasons they have been applied in dairies, and in but- 


For these | 


terine works ; in the latter case an additional advantage | 
is gained from the rapidity with which the cooling can be | 


accomplished, owing to the extremely low temperature at 
which the air is delivered from the machine, 

The most extensive application of dry-air refrigerators, 
however, has been to the preservation of meat and other 
perishable foods. 


Explanations with regard to the general | 


question of preservation by cold have already been fully | 


gone into by the author in a paper on the “ Preservation 


atmosphere, which even at a temperature of from 35 deg. 
to 40 deg., never contained more than from 50 to 60 per 
cent. of the moisture required to saturate it. Under this 
condition all danger from excess of moisture, as well as 
from excessive dryness, was avoided; and the dry-air 
refrigerator was therefore speedily adopted for preserva- 
tive purposes, 

Machines in which cold is produced by the evaporation 
of a volatile has gy have also been applied for preserving 
perishable foods. This has been done, either by cooling 
the rooms direct by means of overhead pipes through 
which the cooled brine is circulated ; or else by causing a 
current of air from a fan to impinge against surfaces 
cooled by an internal circulation of brine, and by then 
passing the cooled air into the storage rooms. An appa- 
ratus on the latter plan by Mr. Chambers, of New Zealand, 
was fully described and illustrated in The Engineer of 
August 14, 1885, page 130. 

As to whether the air machine or that employing a 
volatile liquid is the best and most suitable, no general 
rule can be laid down. The simplicity, compactness, and 
readiness of application of the air machine have secured 
it a ready adoption in many cases where chemical 
machines would have been wholly inadmissible ; but, on 
the other hand, the author considers that air machines 
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chinery by which a gas is compressed, partially cooled | 
while under compression, and further cooled by subse- 
quent expansion in the performance of work. 

Probably the earliest application of a refrigerating 
machine to manufacturing purposes was in 1861, when | 
one of Harrison’s ether machines was used by Mr. A. C. 
Kirk for the extraction of solid paraffin from shale oil. 
Since then the manufacture of paraffin has been deve- 
loped to a large extent, and at the present time there are | 
very few works engaged in its production without a | 
refrigerating machine of one kind or another.t For the 
cooling of worts and of fermenting beer in breweries, re- 
frigerating machines are largely employed. With English 
beer, which it is not necessary to cool below 50 deg. Fahr., 
the general practice is to reduce the temperature of the | 
cooling liquor by passing it through the refrigerator of 
the machine, the cooled liquor being afterwards used in 
an ordinary brewer’s refrigerator. or lager beer, how- 
ever, which is fermented at about 40 deg. Fahr., the 
liquor is generally cooled by means of brine, and the tem- 
perature is brought down nearly to freezing-point. The 
same machine is in this country frequently employed for 
circulating cooled brine through a series of pipes above 
the fermenting tuns as well as for cooling the liquor; 
while in lager beer breweries the whole of the fermenting 
rooms and stores are kept, the former at about 42 deg. 
Fahr., and the latter at about 38 deg. Fahr., by means of 











* Paper read before the Institution of Mechanical 
Engineers, 
_ t Fullinformation in regard to the most recent practice 
in paraffin cooling will be found in the Journal of the 
Society of Chemical Industry, May 29 and November 30, 








1885, which contains papers by Mr. Beilby describing the 
cooling machinery erected at the Oakbank Oil Works, 

















of Foods by Cold,” read before the Health Congress at 
Brighton in December, 1881; and it will, therefore, suffice 
here to state that, although it had long been known that 
at low temperatures the decomposition of animal matter 
was arrested for an almost indefinite period, yet the prac- 
tical realisation of preservation by cold was prevented 
from being carried out for want of a simple and efficient 
means of artificial refrigeration. The attempts that had 
been made to produce a refrigerated atmosphere by means 
of ice had not given satisfactory results, owing no doubt 
to the moist state of the air, which, cooled by contact with 
melting ice, was necessarily saturated, and brought about 
@ musty taste and loss of flavour in the meat preserved in 
it. In 1878 however, upon the successful development of 
the cold-air machine, it became possible to produce a cold 
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have frequently been entirely misapplied. For use on 
board ship there can probably be no difference of opinion ; 
and nearly the whole of the meat now imported into this 
country in a cooled or frozen condition is preserved by 
means of dry-air refrigerators, while in only one or two 
cases is a portion of it chilled and frozen on land by 
chemical machines. 

The means adopted for the freezing and preservation of 
meat are very simple. They consist in lining the room, 
or the hold of the vessel, with material as impervious to 
heat as practicable. The construction of the lining is 
altered in different cases according to circumstances and 
to 7 ; but it may be taken that an outer and inner 
layer of tongued and grooved boards 1 in. or 14 in. thick, 
with a 9-in. space between filled with charcoal, form a 
fairly good protection ; while in some cases silicate cotton 
may be used with advantage instead of charcoal. A little 
extra care and expense bestowed on the insulation of a 
chamber are soon repaid; for when the contents of the 
chamber are once reduced to the required temperature, 
the refrigerating machine has nothing further to do than 
to neutralise the heat passing through the walls: so that, 
the more perfect the insulation, the greater is the saving 
in fuel, in wear and tear of machinery, and in attendance. 
The cold air from the machine is usually admitted b 
ducts placed near the ceiling; and after performing its cool- 
ing work if is led back to the compressor, to be used over 
again with the addition of a small amount of fresh air. In 
freezing, a temperature of about 10deg. F., or even lower, 
should be maintained, and. the carcasses should be hung 
so that the air can circulate freely around them. If, how- 
ever, the meat has previously been frozen, as is generally 
the case with the cargoes brought from abroad, which are 
to a large extent frozen on shore, the carcasses are best 
packed as close together as possible, taking care to avoid 
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injury through bruising, and to see that a free space is 
left for the cold air to circulate between the meat and the 
inner lining of the chamber. The temperature in this case 
need only be maintained low enough to leave a sufficient 
margin in case of the machinery having to be stopped for 
any slight adjustment or for oiling. 
he capacity of a machine to be applied in any given 
case is determined by a consideration, first, of the cooling 
work to be performed on the material contained in the 
chamber; and secondly, of the amount of heat that will 
pass into the chamber from without. With regard to the 
first, nothing need be said here. The second quantity 
depends upon the area of the walls, floor, and ceiling, 
their construction, and the difference between the mini- 
mum internal and maximum external temperature. Ex- 
= has, of course, laid down certain general rules ; 
ut there are always special cases arising which require 
— treatment, and which can only be considered on 
the basis here set forth. 

The trade in frozen meat has already necessitated the 
establishment of large stores, where the carcasses are 
received and kept until they are required for consump- 
tion. A number of retail butchers also are now adopting 
cold stores of their own; and in Fig. 8 is shown in section 
such a “wg arrangement carried out in the vaults 
in Leadenhall Market for the preservation of about 20 
tons of meat, partly frozen and partly unfrozen. A ver- 
tical dry-air machine is driven by an Otto gas engine, and 
by working from three to six hours per day, supplies suffi- 
cient cold air for the four chambers. The temperaturerises 
a few degrees during the night, and between Saturday 
night pe Monday morning ; but this isnot found to be any 
disadvantage, and it has never yet been necessary to run 
the machine on a Sunday. The same water that is used 
for cooling the air cools also the gas-engine cylinder, and 
is afterwards used for heating the offices. The cost of the 
gas in this case was 1s. 3d. per hour. In view of the in- 
creasing demand for installations of this kind, the author 
has made arrangements with Messis. Crossley Brothers 
to manufacture his dry-air machine in combination with 
the Otto gas engine, in a form somewhat similar to that 
shown in Figs. 5 and 6, the gas engine simply taking the 
place of the steam engine there shown. In this way the 
cost will be reduced, and space also, which is generally 
very limited, will be saved. Similar installations to that 
shown in Fig. 8 have been erected for poulterers, game 
dealers, and butter salesmen, but need not be further 
referred to. 

In addition to the importation of dead meat, re- 
frigerating machines of the horizontal kind have been 
applied for ~ lying fresh cool air for the ventila- 
tion of ships’ ho ds in which live cattle are carried. In 
this way a temperature of 100 deg. Fahr. has been 
reduced to 70 deg. in the height of summer, and the loss 
of cattle has been entirely prevented. No doubt the 
same system could be equally well applied for the cooling 
and ventilation of buildings; but so far as the author is 
aware it has not yet been tried. 

In Fig. 9 is shown a plan, partly in section, of an 
arrangement on bvard a passenger vessel for making ice, 
preserving meat, game, fish, and other perishable foods, 
cooling water, preserving vegetables, and cooling wine, 
beer, aérated waters, &c. ‘This is a plan frequent] 
carried out in large passenger vessels, and was Peesar mann | 
the author believes, by Mr. Manuel, the engineering 
superintendent of the Peninsular and Oriental Company. 
The particular arrangement illustrated is one adopted in 
connection with a vertical steam-driven machine. The 
course of the cold air is indicated by arrows. In case of 
the vegetable room becoming too cold, ducts are provided 
by which the air can be led direct from the meat chamber 
to the machine. A somewhat similar arrangement of 
refrigerating plant is used in hotels; and the author's 
machines have been successfully applied for this purpose 
in the United States, though not as yet in this country. 

A recent application, also worthy of notice, is for pre- 
serving fish on board steam trawlers and on shore. Last 
year two of the author's vertical machines were supplied 
for this purpose, one on a steam-trawler and one on a 
carrier, for use off the coast of Brazil, almost under the 
equator, in a climate where fish was hardly known as 
an article of diet, owing to the previously insuperable 
difficulties of preserving it in a sufficiently fresh state. 
The fish as soon as caught are placed on trays in an insu- 
lated room maintained at a temperature of about 35 deg. 
Fahr. The experiment has been perfectly successful, and 
a ~ order for similar machinery is now being exe- 
cuted. 

In 1882 dry-air refrigerators were first applied to the 
cooling of chocolate by Messrs. J. S. Fry and Sons of 
Bristol, who adopted one of the author’s horizontal 
machines with the double-expansion arrangement de- 
scribed in his previous paper. Since then a number of 
similar machines have been applied for the same purpose 
in different parts of Europe and in the United States ; 
and works which. had to be entirely stopped in summer 
are now carried on during the whole year. The preserva- 
tion of yeast, the cooling of gelatine dry plates, of fresh- 
killed meat in slaughter -houses, and the freezing of 
tongues in South America for exportation, have all been 
satisfactorily accomplished by the dry-air machine. 

A rather remarkable application of refrigeration was 
made towards the close of last year by Captain Lindmark, 
of the Swedish Royal Engineers, who was engaged in the 
construction of a tunnel for foot-passengers through a hill 
in Stockholm, on the top of which were built residential 
houses, as shown in Fig. 10, The workmen came upon 
some ground, consisting of gravel mixed with clay and 
water, which had so litle cohesion that the ordinary 
method of excavation had to be abandoned and the works 
stopped, owing to a subsidence in the earth above, which 
endangered the safety of the houses. Underpinning was 
out of the question, on account of the great expense. 





Under these circumstances it was decided to freeze the 
running ground, and to use cold air for the purpose as 
being most readily applied. One of the author’s hori- 
zontal machines, capable of delivering 25,000 cubic feet 
of air per hour, was accordingly supplied by Messrs. Siebe, 
Gorman, and Co., and was eracted in the tunnel as close 
as possible to the required spot. The arrangement is 
shown in Figs. 11 and 12. The innermost end of the tun- 


nel next the face was formed into a freezing chamber by | ¢ 


means of partition walls, which were made of a double 
layer of wood filled in between with charcoal. 
middle of last September the works were resumed. After 
the refrigerator had run for 60 hours continuously, the 
gravel was frozen into a hard mass toa depth varying 
from 5 ft. near the bottom of the tunnel to 1 ft. near the 


top. At the crown no freezing took scar and though | g 


the temperature at the bottom of the chamber was as low 
as 40 deg. Fahr. below zero, a thermometer placed at the 
top, 16 ft. above the floor, indicated 32 deg. above zero. 
This circumstance however was an advantage rather than 
otherwise, because in any case the roof would have had 
to be supported by planking, which would have been 
difficult to drive into the gravel had it been actually 
frozen at that part. The work was proceeded with in 
lengths of 5 ft., the excavation commencing at the top; 
and a temporary iron wall made up of plates 12 in. 
square, as shown in Fig. 13, was built in against the face 
from the top downwards as the cutting away of the gravel 
proceeded. For 8 ft. to 10 ft. up from the bottom no pro- 
tection was needed, as the frozen gravel formed such a 
hard solid mass that it had to be removed with special 
tools. After once fairly starting, it was sufticient to run 
the cold-air machine on the average from 10 to 12 hours 
every night, excepting after heavy rains, when much 
water percolated through the gravel. The machine worked 
all the time without a single hitch, and delivered the air 
at a temperature of 67 deg. Fahr. below zero. The tem- 
perature of the freezing chamber was generally from 6 deg. 
to 15 deg. Fahr. below zero after twelve hours’ running ; 
but it soon rose to freezing point when the men began to 
work, After two 5 ft. lengths had been excavated, the 
—- wall was removed forward ; the capacity of the 
reezing chamber thus varied from 3000 to 6000 cubic feet. 
The arching of the tunnel was completed as rapidly as 
possible close up to the temporary iron wall, while the 
ground was still frozen. This method of driving the 
tunnel was employed through a distance of about 80 ft. 
with entire success. In the residential house to the north, 
neither subsidence nor cracks were perceptible three 
months after the tunnel was completed at this point. In 
the house to the south, the front has subsided about an 
inch, causing some small cracks in the walls; but this 


house was not so well built as the other, subsidences | — 


having taken place in it before the tunnel was commenced 
The daily progress while using the freezing process 
averaged about 1 ft.* 

Although this is the first instance in which a dry-air 
refrigerator has been applied for the freezing of running 
ground, it isnot the first in which refrigeration has been 
used for that purpose. As early as 1862 an ether machine 
was constructed by Messrs. Siebe, Gorman, and Co, for 
freezing a quicksand met with in sinking a well. In that 
case pipes formed into a coil of larger diameter than the 
lining of the well were sunk into the quicksand, which was 
then frozen solid by circulating cold brine through the 

ipes. The excavation was then proceeded with, the 
ining putin, the circulation of brine stopped, and the coil 
removed. The same plan has recently been adopted by 
Mr. Poetsch, in Germany, in connection with the sinkin 
of colliery shafts ; but instead of a coil a series of vertica 
iron pipes are used, arranged in a circle, the effect of 
course being precisely the same.t For driving the Stock- 
holm tunnel, however, it is difficult to see how freezing by 
means of brine could have been applied, the excavation 
being horizontal instead of vertical. 


TABLE I. —Freezing Mixtures, 


Reduction of Temperature 
in Degrees Fahr, 
‘ ss deg. deg. 
Ammonium nitrate 1 par 
Water - - is a s From + S0to+ 4 = 
Ammonium chloride .. 
Potassium nitrate 
Water - oe 
Ammonium chloride 
Potassium nitrate 
Sodium sulphate 
Water én 
Sodium nitrate 
Nitric acid diluted 
Amonium nitrate 
Sodium carbonate 
Water oe as 
Sodium phosphate 
Nitric acid diluted 
Sodium sulphate 
Hydrochloric acid 
Sodium sulphate a 
Sulphuric acid diluted. . 
Sodium sulphate os 
Ammonium chloride .. 
Potassium nitrate 
Nitric acid diluted 
Sodium sulphate 
Ammonium nitrate 
Nitric acid diluted 
Snow or pounded ice .. 
Sodium chloride as 
Snow or pounded ice .. 
Sodium chloride as 
Ammonium chloride .. 


Composition by Weight. 
deg. 
46 


From + 50to + 10 


+ 50 to 


= 


Om ORO ELMAR MOM ROM mI 9 OO 


From + 50 to 


—— ee 
se.” 
3 
5B 


-From + 50 to 


Le >| 


+ 50 to 
+ 50 to 


‘rom 


rom 


= 


‘rom 


+ 50to+ 3 


= 


~From + 50 to — 10 


+ 50 to — 40 = 9 


To—5 


To—12 


em mee ee, 
ie? 
in J 
° 
5 





* A full description of the construction of this tunnel is 
given in The Engineer of April 9, 1886, page 282, 

+ Further particulars of Poetsch’s process are given in 
The Engineer of November 30, 1883, page 417, 
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Tasie II.—Evaporation of Liquids, 
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AMERICAN TELEGRAPHY.—The Baltimore and Ohio Tele- 
graph Company’s new north-western extensions are re- 
ported to be almost ready for business, The lines cover 
the Wisconsin Central route, and extending to Chicago 
and St. Paul and Minneapolis, are stated to be practically 
ready for operation. 


Montana Coat.,—Mines at Timberline, in the Bozeman 
Pass, near Bozeman, Montana, are now furnishing ser- 
viceable coal for locomotive uses, the quality having con- 
siderably improved as the veins have been developed. 
This coal is now used almost exclusively on the Northern 
Pacific Railroad Company’s divisions in Montana ; and 
the locomotives on the Idaho divisions are being changed 
from wood burners to coal burners, with a view to its use 
there, 

QUEENSLAND Harnours AND Rivers.—Contracts have 
been let for building five steam hopper barges of 450 tons 
each, to the firm of J. Walkerand Co., of Maryborough, and 
another dredge of large size is being built by Evans, An- 
derson, and Co., of Brisbane. Tenders have been invited 
for an extension of the eastern breakwater at Townsville, 
as itis not considered advisable to extend the western 
pier until the eastern one is on a level with it. As soon as 
the Platypus returns from Cooktown, the work of dredging 
Ross Creek will be carried on simultaneously with the 
construction of the breakwater. 

QUEENSLAND TELEGRAPHY.—A tender has been accepted 
for the stretching of a wire along the first section of a line 
from Cooktown to Thursday Island. No suitable tender 
was received for the second section and fresh tenders have 
been called for. Tenders have also been invited for the 
duplication of a line between Bowen and Townsville. 
When this is completed the duplex system will be insti- 
tuted between those places. It is proposed to stretch a 
line ones the track of the Central Railway from Jericho 
to Barcaldine, where it will intersect the telegraph line 
between Blackall and Aramac. An additional wire will 
also be stretched from Barcaldine to Blackall. This will 
put Isisford and Windorah in direct communication with 
Rockhampton. A line to Windorah has been opened and 
ready communication is now established between Brisbane 
and that township at the extreme west of the colony, vid 
Jundah. That line and the new line to Cunnamulla, vid 
Bollon, will greatly facilitate western business. The 
wires have been shifted from their old line to posts along 
the railway between Tiaro and Maryborough. Tenders 
have been called for a new line to be stretched along the 
track of the Beauraraba Railway, and also along the rail- 
way extension from Stanthorpe to the border. New wires 
have been stretched along the Logan Railway as far as 
Beenleigh. It is expected that in a few weeks a cable 
will be laid from Moody Island to Fraser’s Island, thus 
providing communication between Moody Island and 
the quarantine station at Whitecliffe, and forming a por- 
tion of the line to Sandy Cape, 
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DYNAMO-ELECTRIC MACHINES. 


3587. A. L. Parcelle, Boston, Mass., U.S.A. Im- 

rovements in eens Electric Motors. (8d. 11 

igs.) August 11, 1885.—The chief object of this invention is to 
provide a motor adapted for use in connection with synchronous 
movements, printing telegraphs, or other apparatus where uniform 
rates of speed are desirable. The improved instrument may be 
used either directly as a motor to actuate such apparatus step by 
step, or as a circuit interrupter to control other devices for driv- 
ing the apparatus. A resilient vibrator, consisting of a spring 
tongue, is employed capable of a greater amplitude of motion, 
and having a normally lower rate of vibration than the ordinary 
vibrators. The armature is located at the end of the vibrator, and 
lies in a plane transverse to its longitudinal axis. The local circuits 
through the motor magnets are opened and closed by the vibrator. 
The power of the motor magnets is therefore all applied at the 
extreme end of the vibrator, and the vibrations are regular, equal, 
and uniform. (Sealed July 9, 1886). 


5376. A. Reckenzaun, Forest Gate, Essex. Im- 
provements Rela to Electric Motors for the Pro- 
pulsion of Boats and other Purposes. (8d. 2 Figs.) 
May 1, 1885.—The object of this invention is to provide means 
whereby the direction of rotation of an electric motor can be re- 
versed, and also to effect such reversal only at the moment when 
no current is passing through the armatures of the propelling ap- 
paratus. The reversal or displacement of the brushes relatively to 
the commutator is effected by means of parallel bars capable of 
sliding to and fro in fixed slides. Upon these bars are placed the 
brushes which will all approach or recede from the commutator 
according to the movement of the bars, which are at ga angles 
to the axis of the armature, The bars are connected with a switch 
lever in such a manner, that when the lever is moved to reverse 
the motor, the main circuit between the motor and the generator 
is broken, thus obviating the defects liable to take place when the 
brushes are removed from the commutator whilst the current is 
flowing. (Sealed July 9, 1886). 


7616. G. Cumberpatch, London. (Recordon and Co., 
Geneva.) Improvements in Electro- neto Motors. 
(8d. 28 Figs.) June 23, 1885.—This invention is based on the 
application of the ‘‘ Recordon electro-magnet” (Patent No. 4800 of 
1883) to sewing machines and other small apparatus, the motion 
being derived from the attractive power of the electro-magnet 
upon its armature. The improvement consists of a projecting lip 
or elongation of one of the poles of the electro-magnet, by which 
means the intensity of attraction during the motion of the arma- 
ture towards the poles is equalised. The armature is hinged at 
one end, and attracted at the other by the pole of the magnet 
formed with the projecting a This lip is a piece of iron slotted 
in such a manner that the end of the armature is enabled to pass 
through the slot, nearly touching its inner surfaces. The move- 
ment of the free end of the armature is utilised for driving ma- 
chinery by means of suitable gearing. The electro-magnets are 
arranged to work alternately, so that each may give a pull tothe 
crank, and turn the shaft of the hi A cont re- 
volution is thus obtained, and dead points are entirely avoided. 
(Accepted May 21, 1886). 


7700. C. D. Abel, London. (M. Lahaussois, Nantes, 
France.) Improvements in Electro-Magnets and In- 
duction Coils. (8d. 29 Figs.] June 24, 1885.—The improve- 
ments consist in the construction of electro-magnets or induction 
coils with soft iron solid or hollow cores of hyperboloid shape or of 
other geometrical configuration in which their mass increases 
from the middle towards the two poles. (Sealed July 9, 1886). 


5273. H. P. Holt, Openshaw, Lancaster. Arrange- 
ment for Moun’ and Driving mo-Electric 
Machines. [6d. 1 Figs.) April 15, 1886.—This invention re- 
lates to a dynamo-electric machine E mounted on the column or 
standard of a gas motor or other engine, and driven by frictional 
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contact with its flywheel B. On a pin Cas fulcrum, is mounted 
the frame D, which carries the dynamo E, the armature of which is 
carried on the front end of a spindle G@ revolving within the 
tubular shaft ¥, which is firmly chanped in the upper part of the 
frame D. On the boss A of a small flywheel H, bored to fit on 








the stationary shaft F, is fixed a driving pulley L consisting of a 
number of rings of leather clamped by a washer /, set up by the nut 
is The frame D is supported by a screw N and spring O, so that 

y means of the hand nut » the pressure of the pulley L against 
the rim of the flywheel B may be increased or diminished, or the 
pe sy machine E quite disconnected from the driving motor 
when the spring is slackened so as to bring the pulley L out of 
contact with the flywheel. Arim A! on the boss h of the flywheel 
H dips into an oil basin d, and throws the oil off centrifugally, 
which is led along the sloping cover to the oil hole for lubricat- 
ing the spindle G, and the bearing of the boss of the flywheel H 
on the tubular shaft F. (Accepted May 21, 1886). 


ELECTRIC LIGHTING. 


4992. T.T. Smith, London. Improvements in the 
Construction and swe oe of Electric Lamp 
Fittings. (8d. 3 Figs.) April 22, 1885.—This invention relates 
to improvements on Patent 4104 of 1883 by the same inventor, 
with the object of increasing the range of utility of an electric 
lamp, so that the same lamp may be used as a hanging lamp, or a 
table or bracket lamp. The current is conveyed to the lamp by a 
flexible cord which is led around multiple pulleys mounted in a 
suitable framework. This invention also relates to means for 
arresting the movement of the flexible cord in its passage through 
its guide when the desired length has been drawn out, and toa 
switch of small dimensions, by which the current passing through 
the cord can be controlled by one hand in the act of drawing out 
the cord or letting it be wound up. (Sealed June 25, 1886). 


7074, F. L. Muirhead, London. Improvements in 
Electric Arc Lamps. [6d. 1 Fig.] June 10, 1885.—This in- 
vention has the object of dispensing witia the more or less compli- 
cated mechanism which is employed in order to keep the two 
carbon electrodes at the distance from each other required to 
maintain the arc uniform. The hollow carbon rod Y is provided 
with a core piece C of marble or other refractory material attached 
to the armature A of an electro-magnet or solenoid S. When no 
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current is passing through the lamp, the core or armature A is 
withdrawn by means of a retractile spring P sufficiently to allow 
the carbon rods to come into contact. On the passage of a current 
through the lamp, and coils of the electro-magnet, the armature A 
is attracted within the solenoid S, and the core piece C, attached 
to it by a bar, is pushed through the hollow carbon-rod Y, 
raising the upper carbon X, when the arc immediately forms be- 


tween the two, (Accepted May 25, 1886). 

7222. J. ¥Y. Johnson, London. (A. Chertemps et Cie., 
Paris.) Improvements in the Manufacture of Carbon 
for Electric Lamps and other Electrical Apparatus. 
{4d.] June 13, 1885.—Organic matter is treated with fluoride of 
boron, and then exposed to a high temperature. The carbon thus 
obtained is ha ig mpm with a carburet of hydrogen such as sugar 
or glucose, and the operations are repeated until the carbon has 
acquired the desired egree of density and conducting capacity. 
(Sealed July 9, 1886). 


7869. H. Watt, London. (E. Weston, New Jersey, U.S.A.) 
Improvements in Incandescent Electric Lamps. 
(8d. 5 Figs.) June 29, 1885.—-This invention relates to an 
improved formation and sealing-in of the conducting wires con- 
nected to the carbon filament. The conductors are made by bend- 
ing a platinum wire back upon itself, so as to form an eye or ring, 
and then bringing the two parts of the wire together, and uniting 
them by twisting. They are then sealed in the lamp by means of 
a mass of vitreous substance, united by heat to the base of the 
globe or bulb. (Accepted June 1, 1886). 


2456, J. Lee, Brighton, Sussex. Improvements in 
Holders for Incandescent Electric ps. (6d. 8 
Figs.) February 19, 1886.—The improved holder is constructed 
with a pair of light metal arms which grip the terminal loops of 
the lamp, so as to give the greatest possible contact and security 
from disconnection. (Sealed June 11, 1886), 


4796. R. Dick and R. Kennedy, Glasgow. Im- 
provementsin Arc Lamps. (8d. 4 Figs.) April 6, 1886. 
—This invention relates to the regulating mechanism of arc lamps 
in which a clutch actuated by an electro-magnet is used to re- 
gulate the position of the upper carbon, the lower carbon remain- 
ing fixed. The improvements consist in mounting a spring on the 
clutch, which presses against the upper or positive carbon-holder, 
and has for its object to dispense with the usual ‘‘ dash-pot,” 
by preventing any sudden fall of the holder, while it is being re- 
leased by the clutch. The clutch is actuated by an improved 
swivelling armature and electro-magnet of rectangular section, 
wound with thick copper wire through which the main current 
passes from the outer circuit through the positive terminal. The 
magnet is’ also wound with thinner wire, and through it passes 
a small shunt current from the positive to the negative terminal. 
The greater the distance between the carbons, the stronger will 
be the current passing through the shunt wire. The pulling apart 
of the carbons by the current ing through the thick wire is 
counterbalanced by that passing through the thin wire, and the 
carbons are thus kept in the proper position, until the jeonsuming 
away of the positive carbon sends more current through the shunt 
wire. The armature then falling back, releases the clutch, per- 
mitting the carbon-holder to slide down slowly until the carbons- 
are at the proper distance apart. (Sealed July 13, 1886). 





TELEGRAPHY AND TELEPHONY. 


7582. T. J. Handford, London. (7. A. Edison, Menlo 
Park, New Jersey, U.S.A.) Improvements in Telegraphy. 
{1ld. 12 Figs.) June 22, 1885.—The object of this invention is 
to increase the capacity of telegraph lines by means of instruments 
and connections permitting the transmission of two sets of Morse 
signals back and forth over the line at the same time without 
interfering one with the other. L L is the ordinary telegraph 
line, h office has a set of Morse instruments comprising a 
key band a relay a@ controlling circuit of a sounder ¢ and local 
battery L B. With these instruments telegraphing is carried on 
by Morse signals in the usual way. At eac office is a device 
working independently of the main battery, and acting to induce 
in the line impulses of high tension. This device is composed of 
an induction coil D, the secondary circuit of which may he located 
directly in line. The primary circuit of this coil includes a 





battery d, and a back point key F. The ordinary Morse key b is 
shun by a condenser G, so that the line is always closed for 
the induced currents which are received by a sounder H, consist- 
ing of adiaphragm kept under tension bya spring held by friction 
upon a continuously revolving chalk cylinder. The diaphragm 
sounder at each office is in circuit with a condenser I, and this 
circuit is preferably a shunt around a resistance located in the 
line, and formed by the coils of an electro-magnet K. By the 
manipulation of the keys F, signals are thrown upon the line in 
the form of momentary and sharply defined waves which are re- 
sponded to only by the diaphragm sounders H, the regular Morse 
relays not acting quick enough to respond to these waves. The 
two sets of Morse signals produced by different sources of energy 
are independent of each other as to loudness, and also as to in- 
terference in the receiving instruments. (Accepted May 14, 1886). 


7799. C. L. Davies, London. Improvements in 
Tolegraphy and Telephony. (8d. 1 Fig.) June 26, 1885.— 
The object of these improvements is to employ one wire for the 
purpose of simultaneous communication by telephones and tele- 
graphic instruments. The telegraphic currents interfere greatly 
with the use of the telephone, and d employed with the 
view of obviating such disturbances are very liable to injury by 
electric storms or earth currents of more than ordinary intensity. 
According to this invention, an instrument in the place of con- 
densers is employed, consisting essentially of two insulated wires 
laid side by side, and wound together on a reel. One of these 
wires is placed in electrical communication with the transmitting 
key, and the other is connected to earth, but by neither wire is 
the circuit completed. This arrangement or ‘‘ phonopore” lessens 
the suddenness of the shocks resulting from the use of the finger 
key of the telegraphic instrument, and prevents their interference 
with the telephones on the same line. (Sealed June 25, 1886). 


8140. A. Le Neve Foster, London. Improvements 
in Acoustic Telephone Lines, [4d.] July 4, 1885.—The 
line for connecting acoustic telephones of the class described in 
Patent No. 9050 of 1884, is constructed of three steel wires, tinned 
and twisted together. By this means greater clearness of speech 
is obtained than if only one wire were used. In order to prevent 
ringing sounds in the instrument, the wires are lapped round at 
parts with india-rubber, hemp, yarn, or other bad conductor of 
sound. (Sealed June 22, 1886). 


2. J.Munro, West Croydon, Surrey. Improve- 
ments in Selephente Apparatus. ([6d.) July 13, 1885.— 
The main object of these improvements is to provide a self-adjust- 
ing metal microphone transmitter, and overcome the irregularity 
of working which is a drawback to the use of metal contacts in 
telephone transmitters. Two or more balls of the size of shot 
rest upon and are free to roll between two parallel edged rails or 
electrodes of metal. The electric current passes from one rail to 
the other through the balls, and the sound waves passing down 
the open arrangement agitate the balls and regulate the strength 
of the current. (Sealed July 2, 1886). 


8811. P. B. Delany, New York. Improvements in 
Synchronous Movements and Telegraphy. (ls. 10d. 28 
8.) July 21, 1885.—This invention relates to improvements in 
apparatus described in Patent No. 4787 of 1883, communicated by 
the present inventor, and ts in the thod of intaining 
synchronous movements by governing or actuating the apparatus 
at each station by a vibrator, One of these vibrators is permitted 
to vibrate freely without correction, whilst the other vibrator is 
corrected by varying the electro-magnetic power of its controlling 
circuit so as to accelerate or retard iterate. This invention relates 
further to the arrang t of tact: ted with the correct- 
ing devices and correcting battery. (Sealed June 15, 1886). 


2081. L, de Combettes, Paris, Improvements in 
Telephonic Apparatus. (8d. 8 Figs.) February 12, 1886. 
—This invention relates to an electric an serving to form 
telephone relays or stations, and to print telephonic messages 
upon a strip which is gradually unwound for that purpose. The 
improved apparatus is based on the principle that a body in- 
































creases in volume when magnetised, and that such increase is in 
a direct ratio with the strength of the magnetising current. The 
relay (Fig. 1) consists of a bent copper lever L L! pivotted between 
steel points on its fulcrum R. The arm L carries at its extremity 
a microphone M capable of adjustment in order to give the most 
suitable inclination to the carbons. The other arm, L’, rests 
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against the core of the coil BB which is fixed by one of its ends 
to the centre of a crossbar supported on copper pillars C which are 
fixed on a copper plate covering the whole of an insulated base- 
plate 8. The core of the coil BB is very long in relation to its 
diameter, and being fixed at its upper end, all variations of length 
due to magnetisation will be produced at its lower or free end, 
which rests upon the arm L! of the lever. The different elonga- 
tions of the core caused by the variations in the energy of the 
current passing through the coil B B will produce as many intensi- 
fied vibrations in the microphone M, which may then be received 
by an induction coil. The printing apparatus is shown in Fig. 2. 
The coil B B is fixed by means of a screw V! to the centre of a 
crossbar T. A paper band covered with a sheet of tin is caused to 
pass by clockwork at a constant speed under the point C of the 
core, When the microphone M sends a current into the coil B B, 
the core, becoming more or less elongated, will reproduce the 
message as a series of cavities in the tin of the a band of greater 
or less length and depth. The message just sent may be repro- 
duced by means of the arrangement shown in Fig. 3. Upon the 
support O is fixed the mouth of a phonograph P. The style or 
point T is controlled by means of a spring, and bears constantly 
against the mouth-plate so as to rest upon the paper band. It 
sets the plate vibrating when the paper band is in motion, and 
the words are then reproduced. Between the spring carrying 
the point T and the vibrating plate is a very thin sheet of cork of 
small diameter. (Sealed July 2, 1886). 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 


$881. W.P. Thompson, London. (£. Julien, Brussels.) 
Improvements in Secondary Batteries. [8d. 6 Figs.) 
July 23, 1885.—According to this invention, the lead plates are 
alloyed with antimony and mercury, and are thus enabled to resist 
the destructive oxidising action produced during the operation of 
charging and discharging. The plate supports or conductors are 
formed with curved surfaces so as to prevent their edges from 
cutting intoand breaking off the material of the plates. Polarisa- 
tion is avoided by the addition of peroxide of hydrogen to the 
water acidulated with sulphuric acid of the battery. (Accepted 
May 11, 1886). 


9415, J. H. Johnson, London, (L. A. W. Desruelles, 
Paris.) Electric Batteries. (8d. 4 Figs.) August 7, 1885.— 
This invention relates to a portable two-liquid battery of minimum 
weight capable of delivering a powerful current. The depolarising 
liquid, consisting of a solution of bichromate of soda and sul- 
phuric acid macerated with peroxide of manganese, is contained in 
the external vessel A, against the sides of which are ranged carbon 
plates E, connected with the positive terminal by means of screws 
and a copper hoop f4, Through an openingin the air-tight ebonite 
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cover B of the vessel A, is introdvced the porous vessel C, the 
upper portion of which is insulated by « covering of india-rubber, 
and closed by an ebonite plate b. A metallic disc D provided with 
screw nuts insures tight joints. Copper rods t, covered with in- 
sulating material, and screwed in the disc D, serve to support the 
zine electrodes L, which dip in the exciting liquid composed of 
sulphuric acid macerated with peroxide of manganese, and mixed 
wit! ray oe? of mercury, oil, glycerine, and water. A binding 
screw on the disc D forms the negative terminal of the battery. 
(Sealed December 15, 1885). 


9896. H. J. Haddan, London. (K. Pollak and G. Wehr, 
Berlin.) An Improved Galvanic Battery. [8d. 4 Figs.) 
August 20, 1885.—This invention relates to a galvanic element with 
metallic electrodes, one electrode being brought in conducting 
connection with carbon for the purpose of generating depolarising 
substances. Fig. 1 represents a zinc copper element. In a glass 
vessel @ are a zinc cylinder h and a clay cell ¢, filled with pieces of 
carbon. The side wall of the cell is insulated from the zinc in 
order to prevent a current between the zinc and the carbon. The 
bottom of the cell is perforated and porous. An insulated copper 
wire g, in electric connection with the upper ge of carbon, is 
connected with a copper plate k situated in a little glass tumbler, 
On the current passing between the carbon and the copper, the 
copper & is dissolved by the exciting liquid forming copper salts, 
which act as depolarising agents. When the element is closed, 
metallic copper is deposited, which copper is again changed into 








depolarising substances under the influence of the carbon. Thus 
a constant regeneration of the clement takes place, and the result 
is a constant current between the copper and the zinc, Fig. 2 
represents an element for stronger currents for lighting purposes. 
The vessel @ contains on the bottom a zinc plate d with the con- 
ducting strip e. In the upper part of the vessel a clay cell b is 
suspended, on the bottom of which lies a copper plate ¢ with con- 
ducting strip f. The ge plate supports a carbon plate g with 
several perforations. The element is filled with an exciting liquid 
so that only the bottom part of the carbon dips into it. The 
action is the same as in Fig. 1. The carbon plate g must: be very 
porous and of great conducting power, and is preferably com- 





peed of small pieces of carbon and carbon dust, pressed and 
naked together, the pieces being placed below, and the carbon 
dust above, forming two layers, as shown in Fig, 2. (Accepted 
May 25, 1886 


4937. W.R. Lake, London, (W. E. Case, Auburn, New 
York, U.S.A.) Conversion of Heat Energy into Elec- 
tric . (8d, 1 Fig.) April 8, 1886.— invention re- 
lates to the construction of an apparatus for converting heat 
energy into electrical energy through the intermediate develop- 
ment of chemical energy. A isa containing vessel closed hermeti- 
cally by the cover B. A carbon plate C rests upon the Dottom of 
the vessel A, and is connected with a rod D of conducting material 
which is covered with india-rubber or other suitable insulating 
substance. This rod extends through the cover B, and communi- 
cates with a binding screw F, to which one of the circuit wires is 
attached. Upon the plate C is placed a quantity of pulverised 
metallic tin. A carbon plate G, surrounded with an envelope of 
porous non-conducting material such as porous baked clay, is con- 
nected with a conducting rod I covered with insulating substance 
above the plateG. The rod I s through the cover B, and is 
connected by a binding screw K to the other circuit wire. In the 
vessel A, and surrounding the plates, is placed a solution of 
chromic chloride, prepared by heating together chromic acid, 
hydrochloric acid, and alcohol. This apparatus, if constructed 
of chemically pure materials, yields no current at all at a 
normal temperature. On applying heat to the vessel A, an 
electrical current is produced, which reaches its maximum 
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strength at a temperature of 207 deg, Fahr. In order to prevent 
overheating, the vessel A is placed in an open tank containing 
water, and heat being applied by means of a spirit lamp beneath 
the tank, the water remains at the normal boiling point of 
about 212 deg, Fahr. The effect of the elevation of the tempe- 
rature is to decompose the chromic chloride in the presence 
of the tin into chromium proto-chloride and free chlorine 
which combines with the tin to form tin proto-chloride. Asa 
consequence of this reaction an electrical current is esta- 
blished through the liquid, and between the tin as one electrode, 
and the carbon plate G as the other electrode. The carbon 
plate C is not itself an electrode, but serves simply as a 
conductor in contact with the tin to lead the current to the 
circuit terminal. The heat being maintained, the current con- 
tinues to flow until all the tin is converted into proto-chloride. 
The apparatus may now be regenerated simply by abstracting 
heat. The vessel A is placed in a cooling medium, and as the 
liquid cools, the chlorine of the tin proto-chloride goes over to the 
chromium proto-chloride, forming chromic chloride, and metallic 
tin is deposited, settling by gravity upon the carbon plate C. By 
the time the liquid has been cooled down to normal temperature, 
the condition of the apparatus is the same as it was in the begin- 
ning ; sothat it is simply neccessary to apply heat again to cause 
a current to be generated. (Accepted May 25, 1886). 


ELECTRICAL SWITCHES. 


2317. C. Browett, Coventry, Warwick. Electrical 
Switches. (8d. 6 Figs.) February 17, 1886.—This invention 
relates to an improved form of electrical switch by which an 
electrical circuit may be opened or closed by pulling a cord in the 
same way as in an ordinary ee. The mechanism is so 
arranged that on the cord being pulled and released, the circuit is 
closed if previously opened, and opened if previously closed. 
(Sealed May 28, 1886). 


SIGNALLING. 


6118. H. P. F. Jensen, B. W. Webb, and J. Jensen, 
London, Sending and Receiving Electric 

for Domestic Use, [8d. 12 Figs.) May 19, 1885.—The 
object of this invention is to enable a person sending a signal by 
the ordinary means applied toelectric bells, to receive back a con- 
firmation signal. This is effected by the employment of a switch 
combining in one instrument the means of sending, receiving, and 
indicating signals. The armature of an electro-magnet is pro- 
vided with a projection which is caused to make or break tact 


Improved Construction of Electrical Bells for Do- 
mestic and Telegr ses. (8d. 4 Figs.) July 
29, 1885.—The object of this invention is to simplify the canstruc- 
tion of electric bells and indicators. The core of the electro- 
magnet A is of reel shape, and forms one piece with an upper arm 
D, by means of which it is fixed to its support, and a lower arm 
D! which carries the bell H. The flat surfaces B* and B3 of the 
flanges of the core A constitute the poles for the attraction of the 
armature C, which carries the striker C' of the bell, and which is 
attached by means of the spring E to the upper arm D. The 











spring E has the one terminal of the wire coil attached to it at E!, 
and is formed with a tail E? that makes contact with the pin F 
connected with the one terminal G of the circuit, the other end of 
the coil being connected to the other terminal G'. The armature 
C being polarised by its connection with the pole B*, the electro- 
magnet exerts a very powerful attraction upon it. On the arma- 
ture being attracted by the magnet, the tail E* breaks contact 
with the pin F, and the current being interrupted, the spring E 
ag a armature back to the contact position. (Accepted May 
3 le 


MEASURING CURRENTS. 


11,699. B. M. Drake and J. M. Gorham, London. 
Improvements for Measuring Electric Currents. 
(6d. 2 Figs.) October 1, 1885.—This invention relates to the ap- 

lication of a steelyard to the measurement of electric currents. 

he steelyard is first balanced in the ordinary way by sliding the 
weight to zero, and then drawing the weight along the scale, and 
again balancing it by the magnetic attraction of an electro- 
magnet or solenoid, round which passes the current to be 
measured. The magnetic attraction is thus balanced against 
gravity, and the scale of the steelyard gives the value of the 
current measured in ampéres or volts ; the winding of the wire 
being arranged according as the instrument is to be used as an 

ter or a voltmet (Sealed June 22, 1886). 


MISCELLANEOUS. 


A. Whalley, Blackburn, Lanoaster. Improve- 
ments in Earth Clips Employed in Forming Elec- 
trical Circuits, (6d. 4 Figs.) June 19, 1885.—In forming 
most electrical circuits in which the earth is used to complete the 
circuit, connection to the earth is obtained by attaching a wire to 
alead water pipe. The object of this invention is to connect the 
wire to the pipe without soldering, and without disturbing 
the pipe. A ey! of serrated or toothed nipping jaws curved to the 
diameter of the pipe, so as to grip it firmly, are connected at their 
other ends by screws or springs. Electrical connection is com- 
=, by attaching the wire to the spring, or securing it by the 
ead of one of the screws. (Accepted May 18, 1886). 


W. B. Nation, London: Application of Elec- 
to the Treatment of Vegetable Fibre for the 
(4d.] July 21, 1885.—The object 





7471. 





8808. 
tricity 
Production of Half Stuff. 
of this invention is to utilise electricity for the purpose of paper 
making. The raw material is placed in covered tanks together 
with a solution of alkaline salt, and heated by exhaust steam or 


other source of heat. Currents of electricity are applied to the 
ingredients by means of carbon electrodes immersed in the mix- 
ture. Thesalts are decomposed in bye-products of commercial 
value, and the gases produced are useful in bleaching. (Accepted 
May 21, 1886). 


8987. R. G. Owen, London. A Galvanic Plant 
Invigorator and Oxygeniser. (8d. 1 Fig.) July 25, 1885. 
—This invention is designed to prevent sourness and the growth of 
fungi in the earth of plants confined in pots. Two plates or plugs 

ted b: ducting wire are inserted in the earth of the 





with the teeth of a wheel by means of a handle on the outside of 
the switch case. On penn Syd handle of the sending switch, 
the bell of the receiving switeh continues to ring till its handle is 
moved, thereby causing the handle of the sending instrument to 
make a corresponding movement asa confirmation of the message. 
This improved switch may be used in connection with an alarm 
cleck fitted to a bedstead in such a manner that the weight of the 
person closes the circuit when the hand of the alarum arrives at 
the appointed time, and sets a bell ringing until the circuit is 
broken by the person getting up. (Accepted May 14, 1886). 


6608. E. W. Lancaster, East Dulwich, Surrey. 
Electrical Indicator for Alarms and other | 
{Sd. 3 Figs.) June 1, 1885.—A soft iron armature is suspended 
close to two small electro-magnets with iron cores by means of a 
flat spring. The armature has peogecting from it a cateh or 
bevelled stop piece. On a current passing through the coils of the 
magnets, the armature is attracted to them, and releases a crank 
which has been resting against the stop piece. The crank then 
contacts with a pin connected with the battery, and so causesa 
separate or shunt circuit to be formed through the crank to the 
bell which continues ringing until the crank is replaced behind 
the stop piece on the armature, thus breaking the bell circuit. 
(Sealed July 13, 1886). 


7194. B. J. B. Mills, London. (C. Diener and C. A. 
Mayrhofer, Vienna). Ek ‘Hydraulic Vacuum Appa- 
ratus, (8d. 5 Figs.) June 12, 1885.—This invention relates to 
an apparatus for working, signalling, and controlling devices of 
railways, regulating clocks, and other pu . From a primary 
transmitter or electro-mechanical distributor in the central station 
ranges of pipes run to the apparatus or clocks to be controlled, 
and at certain intervals a vacuum is made and destroyed in the 
pipes by the erat transmitter. In this way all the secondary 
come of the system are worked by mechanical means, (Sealed 

une 22, 1886). 


9128. J. S. Sledge and A. Slatter, London. An 





ya ting 
pot on opposite sides of the plant. The plant is then watered in 
the usual way, and the two plugs forming the poles of a battery, 
a gentle current of electricity is originated, which decomposes the 
water into oxygen and hydrogen, the former being liberated for 
the use of the plant. (Accepted May 25, 1886). 


9108, S.C. C. Currie and T. A. London. 
Electric Air Pump, (8d. 4 Figs.) July 29, 1885.— 
The lower projecting end of the centre soft iron rod situated in 
the soft fron hollow cylindrical core of an electro-magnet, is 
formed as a piston, working in the barrel of an air pump. By 
means of a suitable contact maker and breaker attached to the 
armature, the electric current running through the magnet is 
broken when the armature is at a given distance from the ‘‘ home” 
position, and contact is remade on the return of the armature, 
which is effected by a spring. By this means the piston attached 
to the armature is caused to work up and down in the air pump 
barrel, exhausting and compressing air up to a high pressure. 
(Accepted May 28, 1886). 


3670. H. Neumann, London. An Electric Incubator 
and Foster-Mother. (8d. 3 Figs.) March 16, 1886.—This 
apparatus is designed to effect the hatching of eggs and protection 
of young birds by means of warmth derived from an electric 
current. The eggs are placed in a nest lined with felt or wool, over 
which is fitted a special cover of plaster-of-paris lined with felt 
and feathers, and provided with a concentric series of platinum 
wires through which the electric current is conveyed. (Sealed 
July 18, 1886). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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NOTES FROM AN ENGINEERING 
LABORATORY.—No. I. 


UnbeERr this heading we propose to publish from 
time to time descriptions and the results of experi- 
ments and trials of various kinds carried out in the 
Engineering Laboratory of University College, 
London, under the direction of Professor Alexander 
B. W. Kennedy. This laboratory has now been 
in existence for about eight years. It was the first 
of its kind in England, although there are now six 
or seven others, founded on the same plan, at work 
or in process of erection in various parts of the 
country. Its apparatus and appliances have rapidly 
increased since it was started, and a considerable 
quantity of successful and interesting experimental 





Messrs. Lindsay Burnet and Co., of the Moore | throughout. The temperature of the steam and 
Park Works, Glasgow. It may be described as | water was in each case taken as that corresponding 
being of the marine locomotive type. It has a wet | to the noted pressure. 

firebox with semi-cylindrical top and bottom, con-| The boiler itself weighs about 34 tons, or very 
taining a furnace 3ft. high and 3 ft. broad, semi- closely three times as much as the water in it. 
cylindrical at bottom and flat at top, having a grate | The specific heat of steel is about one-ninth that 
area of 11 square feet. Behind the firebox is a| of water, so that if the whole mass of the boiler 
cylindrical shell, 3 ft. in diameter, traversed by | followed the temperature of the steam and water, 
thirty-four tubes each 3} in. external diameter and | it would lose, in any given time, about one-third 
6 ft. long between the plates. The total heating sur- | as much heat as that lost by the water. That is 
face (not including the bottom of the furnace) is | to say, while a fall of temperature of 1 deg. in the 
205 square feet, of which 174 square feet is tube | water corresponds to a loss of 2700 thermal uniis, 
surface. The working pressure is 120 lb. per| the same fall of temperature in the boiler itself 
square inch. The external radiating surface of the | taking place simultaneously corresponds to a loss 
boiler is about 143 square feet. In each of the fol- | of 900 thermal units more. The total loss of heat, 
lowing trials it contained nearly the same quantity | therefore, due to a fall of 1 deg. in temperature, 
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3500. 
h, Fia.5 would be 3600 thermal units. It is certain that 
Es sa the average temperature of the mass of the boiler is 
J000F 8 not, by any means, that of the water within it, and 
a that its fall of temperature is not so great as that 
$ i he seen of the water. Data on this pointare wanting. For 
as 5 I~ a experiments like those under consideration, where 
3 ema. ra the results obtained can in any case be only com- 
ad at \ Nez i parative, the absence of these data will not vitiate 
e fe i \ ™~ 4 ra the results. We may assume, with sufficient ap- 
z ET g N pa ; Lt proach to accuracy, that for each degree of fall in 
ei wat § L 1s a temperature we have to get rid of about 3200 thermal 
5 el 3 WV Bia Lie. units. The varying quantity of steam in the boiler, 
em & and the corresponding small variation in the weight 
oat st sog ~ we of water, make so little difference in the result that 
& Js el ory = they may safely be disregarded. 
§ iil 3 a ——e The results of the tests are shown graphically in 
g S01 BF 250 ; 4, — ee oe —— el Figs. 1to5. We may take first the experiments 
& & ean ne OS with the boiler uncovered (Figs. 1 and 2). The 
3 Jatt Pi Pe three curves pI., p IL., and p III. (Fig. 1), show 
Bo See H 
2 Z 4 3 7 r 9 0 Hours the fall of steam pressure, the pressures being ob- 














work has been accumulating in its record books, 


portions of which we hope to place before our readers 


in these notes. 


I. Borer Rapration Tests. 
_ Shortly before Christmas a new boiler was placed 
in position. to work the experimental engine* in the 
laboratory, and was left uncovered at first in order 
that the opportunity might be taken of making 
some comparative experiments with the boiler 
covered and uncovered. The boiler, which is en- 
tirely of steel, was designed and manufactured by 
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gauged tank) averaging 2700 lb. 

The method in which the experiments were 
carried out was as follows: Steam being raised to 
a convenient pressure (from 1001b. to 1201b. per 
| square inch), the fires were drawn, the firedoor 
closed, and the boiler left to itself. Every quarter 

of an hour the boiler pressure was read (the gauge 
being taken as correct), and also the air temperature, 
as shown by two thermometers hung about 2 ft. 
from the boiler shell, about level with its top, and 
abreast of its mid length. In all cases the same 
thermometers were used, placed in the same posi- 





‘tion, so that the readings are strictly comparative | 


of water, this quantity (which was drawn from a} 


served every quarter of an hour. The three curves 
correspond to three different experiments made on 
different days, but carried out in precisely the same 
manner, and it will be seen that they are very 
closely alike. Starting with pressures of 112lb., 
1041b., and 113lb. per square inch, the atmo- 
spheric pressure was reached in 6 hours, 54 hours, 
and 6} hours respectively. The corresponding fall 
of temperature is shown in curves ¢I1., ¢II., and 
t III., starting from 345 deg., 340 deg., and 346 deg. 
Fahr. respectively. The corresponding curves of 
loss of heat are marked AL, AIL, and ATIII. re- 
spectively in Fig. 2, the scale upon which they are 





drawn being shown on the diagram. The ordinates 
of these curves are calculated from those of the 
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steam temperature curves, the connection between 
the two being that already mentioned, that each 
degree of fall of temperature corresponds to the 


loss of 3200 thermal units, or a = 22.38 thermal 


units per square foot of radiating surface. The total 
quantity of heat dissipated in each experiment is 
about 416,000thermal units. Thecurves showingloss 
of heat are all convex upwards, showing that the rate 
at which the heat was got rid of was not constant, 
but diminished as the temperature fell. The rate at 
which the heat was transmitted from the water 
and metal to the air is shown in the curves 7 L., 
rIL., and r IIL, the ordinates of which stand for 
thermal units per square foot of surface per hour. 
It will be seen that any irregularity in the heat 
curves shows itself in a very exaggerated fashion in 
the transmission curves, which, however, are very 
clear in their general tendency. The curves a J., 
a II., and a ILI. in Fig. 1 show the gradually fall- 
ing temperature of the air, as measured on the two 
suspended thermometers mentioned above. 

Curves representing the means of those of Figs. 1 
and 2 are shown in Fig. 5, and lettered p,, h,, and 7, 
respectively. It will be seen that the rate of trans- 
mission is about 750 thermal units per square foot 
per hour at starting, and diminishes to about 400 
thermal units per square foot per hour after six 
hours, the rate of diminution being fairly constant. 
The corresponding differences between the steam 
and air temperatures (lines ¢ and a in Fig. 1) are 
about 225 deg. and 120 deg. Fahr., but these 
cannot of course be taken as the actual differences 
of temperature on the two sides of the plate. 

It may be noted, in comparison with rates of 
transmission mentioned above, that the rate of 
transmission from the furnace gases to the water in 
an ordinary boiler, varies from about 10,000 thermal 
units per square foot per hour in a locomotive 
boiler to about 2700 thermal units per square foot 
per hour in a Cornish boiler (these figures repre- 
senting the average for the whole heating surface). 
In the particular boiler now under discussion about 
400 lb. of water are commonly evaporated per hour, 
the temperature of the feed being about 60 deg. 
Fahr., and of the steam about 340 deg. This corre- 
sponds to 462,000 thermal units per hour, or (with 
205 square feet of heating surface) to a rate of 
transmission of about 2300 thermal units per square 
foot per hour. It should be said, however, that 
this represents extremely gentle working, and not 
the full power of the boiler. The necessity of having 
dry steam in engine trials is so urgent that the 
boiler is worked always very far below its full 
capacity. 

We may now proceed to notice the result of two 
trials (Nos. IV. and V.) made with the boiler,‘under 
exactly the same conditions as before, after it had 
been covered all over with a layer about 1} in. 
thick of non-conductor (Keenan’s composition was 
the particular non-conductor used). These results 
are shown in Figs. 3 and 4, which are arranged 
similarly to Figs. 1 and 2, and drawn to the same 
scales. The corresponding lines are marked with 
the same letters, the added figures IV. and V. dis- 
tinguishing the two trials. In Fig. 5the means are 
placed with those of the uncovered trials, and indi- 
cated by the suffix 2(as p.,, hy, and 7,). Comparing 
Fig. 3 with Fig. 1, it will be seen that the tempe- 


rature of the steam falls only about 12 deg. per 
hour instead of 25 deg., or just half as fast. Corre- 
spondingly the pressure, after six hours, instead of 
having fallen to that of the atmosphere, is still 


35 Ib. to 40 lb. above it. In fact it was not possible 
to continue the experiment (in a building not ac- 
cessible at night) long enough to bring the pressure 
entirely down. After eleven hours (in Experi- 
ment V.) there was still a pressure in the boiler of 
10 lb. per square inch above the atmosphere. 

In Experiment IV. the fire was drawn as soon 
as the desired pressure was -eached, and as in the 
earlier experiments it will be noticed that although 
pressure and temperature began to fall at once, 
they fell at first much more slowly than after half 
an hour. In Experiment V., on the other hand, 
the engine had been running for a couple of hours 
before the fire was drawn, so that there was time for 
the whole mass of the iron and covering to store up 
heat. The result is seen in the considerable rise of 
temperature and pressure which takes place during 
the first quarter of an hour in this experiment. 
In the other trials a similar thing occurred, but to 
a much less marked extent, and before the time 
taken as the commencement of the trial, so that 
it does not appear at all in the diagrams, It is 





interesting to notice that in a case like this, where 
the boiler is well covered, it is very possible for 
firebox, and even shell plates above the water-line, 
to be raised by conduction to a temperature, ex- 
tending throughout their whole thickness, greater 
than that of the steam. They can lose their heat 
to dry steam very slowly, so that they may not be 
able to superheat the steam sensibly, but prevention 
of radiation may, in this indirect action, be the 
means of rendering the steam at any rate absolutely 


dry.* 

‘Tites a IV. and a V. in Fig. 3 show the changes 
of air temperature. There is a slight rise at the 
very first, followed by a very slow fall, but practi- 
cally the temperature was nearly constant for the 
whole trial. In Experiment V., for example, the 
air temperature was 80deg. Fahr. when the fires 
were drawn, 85.5 deg. half an hour after (this rise 
being, no doubt, mainly due to the effect of the 
drawn and quenched fire in the boiler room), 
84.2deg. in two hours, 83deg. in four hours, 
79.7deg. in six hours, and 75.7deg. in eleven 
hours. The next morning, 21} hours after the 
trial commenced, the temperature was still 67 deg. 
Fahr. This air temperature, averaging 80 deg. 
Fahr. all day, is about 20 deg. less than the average 
of the uncovered trials. The line c V. in Fig. 3 
shows the temperature of the outside of the cover- 
ing of the boiler. A thermometer with large bulb 
was placed in contact with the covering, and kept 
in place with a thick covering of moulding clay, 
which had been thoroughly dried (in place) before 
the trial began. It will be seen that this tempera- 
ture was about 140 deg. at first, rising to 148 deg. in 
an hour and a half, and then falling slowly to 
120.5 deg. by the end of the experiment (eleven 
hours), and to 97 deg. in ten hours more. On a 
future occasion it is intended to place thermometers 
with their bulbs on the surface of the boiler, im- 
bedded in the covering, both above and below the 
water-line, with the view of testing some of the 
points mentioned in the last paragraph. 

Fig. 4, which compares with Fig. 2, shows the 
loss of heat and the rate of loss of heat in the lines 
marked h and r respectively. The line h V dips 
below the axis to start with, which corresponds to 
the rise of temperature and pressure shown in t V. 
and p V. (Fig. 3), the water gaining, instead of 
losing, heat at first. The averages of these curves 
are shown in Fig. 5 as hy and r,, which compare 
directly with the lines h, and 7, of the uncovered 
trials. It will be seen that the maximum rate of 
transmission is about 330 thermal units per square 
foot per hour, as against 750 formerly. The rate 
of transmission remains fairly constant for a long 
time, being 290 thermal units per square foot per 
hour after six hours, and still 210 even after eleven 
hours. This very slow fall of the rate of trans- 
mission corresponds to the very slow diminution of 
what may be called the ‘‘head” of temperature, 
which may be taken as proportional in this instance 
to the distance between the lines c V. and a V. in 
Fig. 3. 








THE LIVERPOOL EXHIBITION. 
(Concluded from page 94.) 

WE now continue our notice of the exhibits at 
this Exhibition. 

Messrs. Marshall and Thunder, of 121, Fen- 
church-street, show their automatic metallic spring 
packing for piston-rods, valve spindles, &c. It 
consists of a couple of split packing rings, held 
up to the rod by means of spiral springs which 
encircle them. Over these is placed a case which 
fits the stufling-box. The edges, where the two 
rings join, are hollowed, so that when they are 
brought together these hollows form a semicircular 
groove round the outside of the rings, the division 
between the two being at the bottom of the groove. 
Into this groove a third spiral spring is stretched, 
and this serves to force the two rings apart, thus 
pressing them against the shoulders of the outer 
case. In this way both a circumferential and an 
endways fit are secured. The whole having been 
placed in the stuffing-box the gland is then screwed 
up, a turn of ordinary packing being put in to pre- 
vent leakage from any steam that may have passed 
between the outer casing of the packing and the 
stuffing-box walls. 

The Anglo-American Tool Company, of Liver- 
pool, show some stamping presses and other machi- 


* This appears to be certainly the case with this boiler, 
although without the covering the steam contained a very 
considerable amount of moisture, 








nery for making tin packages. Messrs. Henry 
Hunting and Co., of Newcastle-on-Tyne, show some 
wood-working machinery. There is a small hand- 
feed surface planing, jointing, and variety machine, 
and a dovetailing and variety moulding machine. 
The latter produces lap dovetailing. The cutter is 
fixed in a revolving vertical spindle and both parts 
of the dovetail are formed in one operation, the 
work being shifted automatically by means of the 
table. Mr. John Anderson, of Newcastle-on-Tyne, 
also shows a dovetailing and variety wood-working 
machine in which the work is done by a revolving 
cutter. The pieces operated on are secured or re- 
leased by a lever. There is an arrangement for 
variable feed to suit different thicknesses of work, 
the machine being capable of dovetailing up to 
24 in. thickness. There is a self-acting feed for 
straight mouldings and the usual attachments for 
other work, such as sawing, planing, moulding, 
mortising, &c. An automatic band saw sharpen- 
ing machine is also shown on this stand. Mr. 
James Howorth, of Farnworth, near Bolton, shows 
ventilating appliances of various types both auto- 
matic and power driven. Mr. James Lumb, of 
Elland, Yorkshire, exhibits a cylinder lubricator 
in which a piston is caused to descend in a cylinder 
by a ratchet and screw arrangement, worked from 
some reciprocating part of the engine, thus forcing 
the lubricant into the steam. It is fitted with a 
sight feed and a safety stop to prevent the piston 
descending too far. Messrs. John Spencer and Co. 
show a keyway cutting machine and ‘‘ universal ” 
coupling for line shafting. Mr. B. G. Smith, of 
Halifax, shows his telescopic arrangement for 
hydraulic hoists which is designed to overcome 
the necessity of sinking a deep well for direct- 
acting rams. 

The British Gas Engine Company show Atkin- 
son’s gas engine, which was illustrated and de- 
scribed last year in connection with the Inventions 
Exhibition. On this stand is also shown Atkinson’s 
scale and mud depositor and water circulator for 
steam boilers. It consists of a depositing chamber 
to which the circulator is attached. The latter has 
a steam injector, and this causes the feed water to 
pass continually through the depositing chamber, 
where impurities are arrested and fall to the bottom 
to be blown out or removed as opportunity serves. 
An example of Atkinson’s feed-water heater is also 
shown on this stand. 

We have before referred to the exhibit which 
Messrs. T. Barraclough and Co., of Manchester, 
were, at the time we wrote, about erecting. They 
have, in addition to the machines before referred 
to, an oakum teazer, used for opening out the fibre 
to prepare it for subsequent carding operations. 
This consists of a strong iron frame with a feed 
lattice in front, by which the material is carried 
forward to two pairs of heavy fluted rollers which 
break it up. The other machines shown are 
as follows: A crushing mill for flattening and 
straightening husks of cocoa-nuts after they have 
been soaked to render the fibre pliable. The ma- 
chine consists of a couple of fluted rollers, mounted 
on a suitable framing and driven by spur gearing. 
The husks are fed in through a hopper placed above 
the rollers. There is an arrangement by which the 
rollers can be forced apart should a stone or other 
hard substance get between them, and in this way 
any danger of injuring the machine is avoided. The 
next machine is the shearing machine previously* 
described, after which we have a Ronalds spinning 
machine, which has been designed chiefly for the 
use of small manufactuters of rope or twine, yarn 
spinners, or matting makers, to obviate the use of 
a spinning walk. The machine is run by power, 
and the fibre, ‘‘ heckled” by hand as if intended for 
spinning down the walk, is fed from the waist by 
girls. The yarn is drawn into the machine 
by means of grooved rollers worked by gearing. 
The next machine we have to notice is a com- 
pound horizontal hemp rope laying machine. 
This has been designed for the smaller size of 
ropes, and is suitable for planters and others 
requiring to work up their own material, or 
for rope manufacturers. The bobbins are mounted 
on spindles which converge towards the die, so 
that the strands do not require to be bent at 
an angle in their course as in the original type of 
machine. The remaining exhibit of this firm that 
we have to notice is of an entirely different class. 
It is a machine for grinding the sickles and knives 
of reaping and mowing machines. A corundum 
roller is mounted on a light frame ; the whole ma- 

* See page 504 of our last volume, , 

















Juy 30, 1886.] 


ENGINEERING. 


103 








chine only weighs 23 lb., and is worked by gearing 
onan annular wheel, which acts asa flywheel, and is 
turned by hand, giving motion to a pinion, and 
then through a pair of spurwheels to the spindle 
on which the corundum grinder is mounted. The 
latter takes the form of a double cone, so that it 
fits into the angular space formed between the teeth 
of the cutters, and is set in the proper position to 
give the necessary cutting angle to the knife edge. 
The cutter to be sharpened is held in position by a 
vice on the bed of the machine. A cylindrical stone 
can also be used, and by this the machine is adapted 
for ordinary grinding. 

The Venetian Air Valve Furnace Bar Company 
show Galley’s patent firebars, a description of 
which has already appeared in these columns.* A 
model of a destructor furnace is also shown on this 
stand, of a type adopted by the Leeds Town Council. 
One of these furnaces was tried at Leeds for a year, 
after which the Town Council ordered nine more. 
Galley’s tractorium is also shown, which is an 
arrangement of firebars especially designed for 
using with anthracite coal. Mr. J. Beck, of Shef- 
field, shows three examples of the Climax combined 
steam and hand-steering gear. Messrs. Clarke, 
Chapman, and Parsons, of Gateshead-on-Tyne, 
show a 4-ton steam winch, with compound cylinders 
5 in. and 7 in. in diameter, which can also be worked 
as a simple engine should extra power be required 
or steam be low. On the same stand is a capstan 
which can be worked by bars or steam. In this 
the cylinders are placed horizontally beneath the 
capstan. The motion is taken from the engine 
crankshaft by worm gearing which actuates the 
vertical shaft on which the capstan barrel is mounted, 
There are two motions, one for quick light work, 
and the other for slow heavy work. For the latter 
a pinion on the shaft conveys the motion to an 
annular toothed wheel by means of other spur- 
wheels. The annular wheel revolves within the base 
of the barrel, and turns the latter by means of a 
pin which passes through a hole in the barrel into 
a corresponding hole in the internal toothed wheel. 
If the pin is taken out the barrel will of course be 
at rest, the annular wheel running idly. The 
vertical shaft has keyed on the upper end a disc 
which forms the capstan head. This also has 
a hole in it, there being a corresponding hole 
in the upper part of the barrel. When a quick 
motion is required the pin is placed in these holes, 
and connection is thus made between the revolving 
disc and the barrel, so that the latter revolves at 
the same speed as the vertical shaft. This capstan 
is self-contained, and is often used for other than 
ship’s purposes, such as hauling railway trucks, &c. 
This firm also shows a steam windlass, the chief 
feature in which is that the bolts by which it is held 
to the deck are not attached rigidly, nuts screwing 
up against stiff volute springs. In this way a vessel 
can ride by her windlass in a heavy sea without 
danger of breaking or straining it. There is a cone 
clutch arrangement by means of which the cable 
holder can be thrown out of gear, anda brake being 
applied, the vessel can ride without using a cable 
stopper, but, at the same time, the warping drums 
on the ends can be used for any purpose required. 
If necessary, one chain sheave can be working while 
the other is at rest, or both can be holding while both 
drums are at work. We have already illustrated and 
described some windlasses and winches made by this 
firm in which some of these principles were 
embodied.+ Messrs. Harfield and Co., of Mansion 
House-buildings, E.C., also have a very good collec- 
tion of windlasses. There is on their stand a model 
of the arrangement of windlasses and cable arrange- 
ment on H.M.S. Collingwood, which they have 
fitted. They also show a neat windlass for a steam 
yacht, which would be suitable for fin. chain. This 
has a warping capstan, placed above it, which is 
worked by the same power. This firm makes two 
classes of windlass. In the first the cable leads 
over the top of the chain-holder in the ordinary 
way, whilst in the second the cable passes first 
under and then over the sheave, and then down 
through pipes in the side frames of the windlass to 
the chain lockers below. The following are the 
advantages claimed for this plan: It gives the cable 
double the amount of hold on the windlass. The 
pull of the cable being in a direction parallel to 
the deck, there is not the same capsizing effect as 
when the cable passes first over the top. The deck 
pipes are more easily got at than when under the 
windlass. The manual levers being abaft the wind- 
* See ENGINEERING, vol. xxxvi., page 6, 

t Ibid., vol, xxxix., page 661, 


lass, the men work clear of the cable. In a third 
plan the cable leads to the underside, then over 
and half round the bit on the side frame, and then 
passes to stoppers placed aft of the windlass. In 
this way it is claimed the strain of the ship riding 
is divided between the windlass and the stopper. 
Messrs. Harfield also show a wire rope stopper. 
This is so arranged that the pull on the rope 
tightens the grip up to a certain point, after which 
the holding parts do not press closer together. The 
grip, however, is sufficient to withstand a pull equal 
to the breaking strain of the rope without it slipping. 
They also show a hand steering gear in which there 
are two right and left threaded screws worked by 
spur gearing from the handwheel. There is a nut 
on each screw with projecting pins that work in a 
slotted crosshead attached to the rudder shank. 
With this arrangement the power increases as the 
rudder is put over at a greater angle. 

Messrs. McWirter, Roberts, and Co., of East 
India-road, show a good collection of ship’s cooking 
apparatus and a system of ventilation for steam- 
ships in which a steam jet is placed in the cowl for 
the purpose of exhausting air from cabins, &., 
by means of an induced current. Messrs. A. B. 
Fraser and Co., of Onslow-road, Liverpool, who 
are agents for the last-named firm, and also Messrs. 
Hartield and Co., show the Acme fresh water con- 
denser, which has already been illustrated and de- 
scribed in our columns in connection with the 
North-East Coast Exhibition held at Tynemouth in 
1882.* These condensers were used at Suakim and 
produced 360 tons of wateraday. Messrs. Fraser 
also show, in a separate building in the grounds, 
an arrangement of iron beds for emigrant ships, 
which are certainly a great improvement in many 
respects over the usual plan. Messrs. Mechan and 
Sons, of Cranston Hill, Glasgow, show models of 
their steel ships’ boats. In these the skin plating, 
in place of running fore and aft, is placed diagonally. 
In the forward part of the boat the seams slope in 
one direction, whilst aft they run in the contrary 
direction ; there is therefore a part in the middle 
where they cross. The plates are all lapped so 
that the lands are at an angle to the surface of the 
water instead of, as in an ordinary clinch-built 
boat, being parallel with it. At high speeds this 
would add materially to the resistance of the 
boat passing through the water, but with the low 
speed required from ships’ boats, and remembering 
the thinness of steel used, no doubt the objection 
is nota serious one. Ina good-sized boat about 
a dozen plates are required, and they are all 
double rivetted. As the first duty of a ship’s 
boat is to remain afloat, and to do this it 
must be kept tight, no doubt the plan offers advan- 
tages. The weight is said to be about the same as 
in a wooden boat and the cost a trifle greater. Of 
course there is the question of rust of the steel, 
which might be set against the shrinking of the 
wood in ordinary boats. A method of stowing 
these boats one above another, so as to save deck 
space, and an arrangement of davits for lowering 
them by means of a worm and quadrant, is also 
shown. Colonel F. Hime, R.E., of Weymouth, 
shows by means of a working model, an ingenious 
marine propeller, which he has designed. A series 
of plates are hinged together and placed in the dead 
wood of the vessel in planes at a slight angle to the 
surface of the water. By means of connecting-rods 
working through the ship’s bottom they are moved 
up and down, thus making a partial revolution at 
each movement on an imaginary axis parallel to the 
water surface and normal to the line of keel. The 
action is similar in principle to that of the screw, so 
far as the stream of water is sent aft by the angular 
surface of the propeller, but there is a reciprocating 
motion in place of complete rotation, a point which 
alone would decide the balance of advantages in 
favour of the usual method of propulsion. 

Messrs. Higginson and Co., of Liverpool, show 
their ‘‘ steam quarter-master,’ which we _ illus- 
trated and described in connection with the Naval 
and Submarine Exhibition of 1882.+ They also 
show hydraulic winches, with pumping machinery 
for working them. Messrs. Davis and Co., of 
Poplar, show examples of their steam and com- 
bined steam and hand-steering gear. An example 
of this firm’s steering gear has already been 
illustrated in Enorveertna.{t Messrs. Amos and 
Smith, of Hull, also show an example of their 
steam-steering gear, a description of which will be 


* See ENGINEERING, vol. xxxiv., page 313, _ 








+ Ibid., vol. xxxiii., pages 319 and 328, 
t Ibid., vol. xxxiii., page 398, 


found in our description of the Tyneside Exhibition 
of 1882.* Messrs. John H. Wilson and Co., of 
Sandhill, Liverpool, show a steam donkey pump, an 
ash hoist, and an improved steam winch. This is 
exhibited at work, and has whipping drums carried 
on an intermediate shaft and warping drums on 
the barrel shaft. The steam cylinders are placed 
horizontally and the reversing is by the usual link 
motion. 

Messrs. Walker Brothers, of Wigan, show the air- 
compressing engines that were to be seen last year 
at the Inventions Exhibition, together with fans 
and other ventilating machinery. Mr. F. Walford, 
of South John-street, Liverpool, has an important 
exhibit consisting of Dunbar’s bulge barrel machi- 
nery. Bymeans of this machine the operations of 
raising, trussing, chiming and crozing, are per- 
formed in oneoperation. The staves are placed on 
a form composed of flexible strips of steel of the 
requisite shape. These are then held rigidly, and 
the truss hoops are brought up automatically, and 
being forced over the staves, hold them firmly in 
position. Circular cutters of suitable shape are 
then brought into action, and the ends of the 
staves are cut to the required shape. The steel 
strips have in the mean time been brought together 
so that they no longer press against the staves, and 
the cask is taken out of the machine and is ready 
for hooping and heading. 

Messrs. J. Gwynne and Co., of Essex-street, 
Strand, show a centrifugal pumping engine, which 
is alike noticable for the unfortunate selection of 
painting material and the excellence of the work. 
Messrs. J. and J. Mackie and Co., of Reading, 
show their spring pulleys, Messrs. Clemerts, J eakes, 
and Co., of Great Russell-street, Bloomsbury, show 
Barker’s automatic fog signal, Messrs. Adair and 
Co., of Neptune-street, Liverpool, show a model 
of Herbert’s grain elevator. On the next stand 
Messrs. Douglas, Fraser, and Sons are erecting 
some machinery, the nature of which was not appa- 
rent. Messrs, F. and W. Lees, of Hollinwood, near 
Manchester, have a large collection of tools of 
various kinds. There is a horizontal mortising 
and boring machine, a band sawing machine, a 
vertical boring and mortising machine, a hand band 
saw, in which the saw runs on three pulleys, one 
acting as the driving wheel, and a combined band 
and circular saw. In this case also the band saw 
works over three pullleys. An augur is fitted to 
the end of the bench saw spindle to be used for 
boring. A very neat and handy tool shown on 
this stand is a portable self-feeding drill which is 
designed to take the place of the ordinary ratchet 
brace. It is well arranged for getting into diffi- 
cult corners, and is easily fixed in position. Messrs. 
Smith and Pinkney, of Bridge-crescent, Sunder- 
land, show their marine governor which we have 
already illustrated and described. + 

Messrs. Chapman and Foote, of 40, Brownlow- 
street, Liverpool, have a plant for the manufacture 
of mineral water, and Messrs. Attwood and Co., of 
Ulverston, Lancashire, show a press for the manu- 
facture of blasting cartridges and hydraulic lifts. 
Mr. John H. Kidd, of Wrexham, exhibits an ‘ au- 
tomatic suction pump” at work. Messrs. G. J. 
Worssam and Son, of Wenlock-road, City-road, 
exhibit the Colebrook rotary pump both for hand 
and steam power. In the former it is fitted for a 
ship’s deck pump, and forms a neat arrangement, 
and in the latter case it is worked by a small engine 
mounted on the same bedplate. These pumps can 
be used for boiler feeding, and some have been so 
applied at Messrs. Barclay, Perkins, and Co.’s 
brewery, where they feed against a steam pressure 
of 60 1b. We illustrated this pump in our notice of 
last year’s Brewery Exhibition.{ On this stand is 
also shown a hoist in which the travel of the cage is 
reversed without reversing the engine, the result 
being obtained by means of a double cone clutch. 
The lever by which the cones are thrown out of 
gear also nearly closes the throttle valve at the same 
time. In this way the engine is kept running very 
slowly when the load is off. 

Messrs, J. Sagar and Co., of Halifax, have two 
stands in this section, one apparently not being 
finished at the time of writing, as it contains only a 
small circular saw. They have on their other stand 
a sharpener for plane irons with an annular wheel, 
together with mortising machines, band saws, 
planing machines, and other examples of wood- 
working machinery. The Phcenix Oil Mills, in 


* See ENGINEERING, vol. xxxiv, page 309, 
9 





+ Ibid., vol. xxxiii., page 349. 
t Ibid., vol. xl., page 453. 
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iron frames and doors. The firedooris also of cast 
iron, and is of the pattern which was illustrated in 
detail in ENGINEERING of May 25, 1877 (see vol. xxiii, 
page 401). 

The cylinders are placed inside the frames, and the 
pair are in one casting, the valves being on the top ; the 
centres are thereby brought closer together, allowing 
an increased strength to be given to the webs of the 
crank axle. ‘The slide bars are of cast iron, of the 
a pattern, which protects the wearing surfaces from 

ust. 

The valve motion is one patented by Mr. Bryce 
Douglas, of the Fairfield Engineering and Shipbuilding 
Company, this being its first application to a locomo- 
tive engine. It gives a very even distribution of 
steam. This gear is shown in detail by Figs. 6 to 8, 
on page 104. Referring to these views it will be 
seen that the crosshead A has coupled to it a con- 
necting-link G which connects it to the lower end 
of the vibrating rod D, which oscillates on fixed 
centres near its upper end, Above these fixed 
centres the rod D carries a curved expansion link C 
fitted with the usual sliding block. To this block 
the valve spindle is connected by the valve con- 
necting-rod E, the position of which is controlled 
by the lifting links F and the reversing gear. In 
addition to being carried bodily to and fro by its 
connection with the vibrating rod D, the expansion 
link C has an oscillating motion imparted to it 
through an arm at the back of it being coupled to the 
driving link J. The lower end of the driving link J 
has two attachments, namely, first by the connecting 
link L to a fixed point, and, secondly, by the con- 
necting link M, to an intermediate point on the driving 
rod H, the lower end of this rece, rod H being 
coupled toa point on the connecting-rod of the engine, 
while its upper end is controlled by the supporting 
link K which connects it to a fixed centre. From the 
foregoing description the action of the gear can be 
readily traced out. The reversing gear has a vertical 
screw, and is placed on the leit-hand side of the 
engine. 

The frames of the engine are of Yorkshire iron. 
The axle-boxes are of gun-metal, sliding in adjustable 
cast-iron guides fitted on both sides of hornblocks. The 
load on the driving wheels is carried on four Timmis’s 
spiral springs, while the load on the hind wheels is 
supported on laminated springs with 3 ft. 6in. centres. 
The bogie has laminated springs with 4 ft. centres. 

The engine is fitted with a powerful air brake on the 
Westinghouse automatic (pressure) system, which acts 
between the driving and trailing wheels. The West- 
inghouse air-pump is on the right-hand side, the reser- 
voir ee: placed under the hind platform. Two cast- 
iron sandboxes, forming part of the driving splashers, 
are supplied with sand cocks worked from the foot- 
plate. Two organ whistles are used instead of the 
ordinary kind, The engine is also fitted with two 
injectors, two sets of glass water-gauge apparatus, and 
one of Bourdon’s duplex pressure gauges. 

The axles of both engine and tender are of York- 
shire iron, while the engine tyres are of crucible, and 
the tender tyres of Bessemer steel. The centres of 
both the bogie and the tender wheels are steel castings, 
while the centres of the coupled wheels are of wrought 
iron. 

The tender has six wheels, each 4ft. in diameter, 
and carries 2840 gallons of water and 5 tons of coal. 
It is clothed with sheet iron }in. thick, and has an air 
space of gin. between the upper tank plates and the 
casing. The tank has a well which forms part of the 
inner frame, The framing is of ‘‘ Siemens steel.” The 
tender is fitted with a hand brake in connection with 
the Westinghouse brake, the arrangement being such 
as to permit of separate or combined action. 

The chief dimensions of the engine we have been 
describing are as follows : 


Cylinders and Frames : 
Diameter of cylinders 
Stroke ” 5 se se se 
Distance between centres of cylinders 

The “ Douglas” valve gear— 
Outside lap of valves... hs bes 
Distance > Fai of frames for greater 

pertion of length ee a e 
Distance apart of frames at front ends 

Wheels and Azles; 

Diameter of coupled wheels 
- bogie wheels 
bearings, crank axle 


o, © 
_ 
— 


>» 
Length of te 
Diameter e 
Length ” . ” 
Diameter - bogie ,, 
Length ” ” ” 
Boiler : 
Length of boiler over all 
es »» barrel ... Ra 
Diameter of boiler inside 
— th of firebox casing 


1ath ,, ” ” 


” ” 
hind ,, 


cooocooouwe 
CAanIonnacs 
tor 


at top... 

” ” ” ” bottom 

Length of smokebox inside... Sac 
” »» copper firebox inside at top 


Satine 

CN hh OROD 
te COD peor 
ort NS een) 





Depth of copper firebox at tubeplate... 

oi door ... Sc 

Width ,, x ee RS 

Thickness of plates, firebox casing 
oe A boiler barrel 


o smokebox  tube- 


plate om a a an - 
Thickness of plates, copper firebox ... 
tubeplate 


” ” ” 
Heating Surface : 
Tubes 216 of 1? in. diameter 


” 10,, ” 
Firebox 


= area... 
= » 


Total heating surface 
Grate area .. ‘iss =e ; 
Working boiler pressure... . in, 
"istribution of Weights in Ordinary Working Order. 
Engine : tons cwt. 
Weight on bogie wheels... be 14 12 
we front driving wheels 15 § 
a hind ,, a 15 3 


45 0 
30 0 


Total weight of engine andtender 75 0 


Altogether the engine we have illustrated is an 
excellent example of the powerful locomotives which 
our main lines now require for working their heavy 
and fast passenger trafiic, while as a specimen of work- 
manship it does great credit to its builders. 


Total 


Tender : 
Weight on all six wheels 








AILSA CRAIG FOG SIGNAL MACHINERY. 

Arisa Crata, the well-known rock island in the 
Firth of Clyde, has always been a source of danger to 
shipping entering and leaving the Clyde, and has been 
the cause of innumerable wrecks. In order to guard 
the mariner against its risks the Commissioners of 
Northern Lights have lately erected upon it « light- 
house, together with a fog-signalling installation of a 
novel character and on a very extensive scale. This 
new plant, which was officially opened on Saturday, 
July 17, we illustrate on page 108, and will be found 
to possess much interest. 

The difficulties connected with the establishment 
of efficient ‘‘siren” fog signals at this station were 
considerable, as the conditions of the situation were 
totally different from those which usually obtain at 
lighthouses and lightships. The rock rises to a height 
of 1140 ft., and its precipitous form rendered it neces- 
sary that there should be two signals in order that 
the warning should be heard and understood by vessels 
on both sides. ‘These signals are situated one on the 
north and one on the south side of the island. The 
distance between them is about 14 miles, and the length 
of pipes for conveying the compressed air for operat- 
ing the sirens is about two miles. 

A plan for these signals was submitted to Messrs. 
Stevenson, the engineers to the Northern Lighthouse 
Board, but the Board of Trade declined to sanction 
the expenditure of public funds upon the work, unless 
it could be conclusively proved that compressed air, 
at a high pressure, could be conveyed and signals auto- 
matically operated at such great distances. A full- 
sized experiment was consequently proposed and 
carried out at Pladda Island, under the direction of 
Mr. Charles Ingrey, who, after surrounding this island 
with pipes, was able te satisfactorily demonstrate the 
practicability of his system of long-distance signalling. 

The construction of the works at Ailsa Craig has 
occupied upwards of three years, this length of time 
being necessary on account of the difficulties presented 
by the rock itself, through which a track had to be 
cut for the pipes to be laid in. The rock, a close- 
grained granite, is exceedingly hard, and required con- 
siderable blasting operations, and in several places 
light lattice iron girders have had to be erected to 
carry the pipes across chasms and openings in the 
rocks. The size of pipe used in the conveyance of 
the air from the compressing machinery to the signal 
houses is 24in. internal diameter, and the pressure of 
air 80lb. per square inch, At several points where 
there is a depression in the pipes, syphon boxes have 
been placed for the purpose of allowing any accumula- 
tion of water to be blown out. 

The trumpet houses are formed of concrete, and are 
of very massive dimensions, as in the positions in 
which they are placed great se is requisite to 
resist the action of falling rocks and the extraordinary 
force of the wind. In each of the trumpet houses is a 
wrought-iron air receiver of about 150 cubic feet 
capacity ; the upper part of the receiver carries the 
Holmes siren and copper trumpet with the neces- 
sary orem valves, and the lower part the automatic 
apparatus for operating the signals. The general 
arrangement is shown in Fig. 1, the scale of the 
trumpet houses and lighthouse buildings being, of 
course, out of proportion to the size of the rock. 

The south signal consists of a double note siren, 
giving successively a high note and a low note, the 





former corresponding to 640 vibrations per second, and 
the latter to 280. The signal is as follows: 

High note, 2 secs. ; silence, 2 secs. ; low note, 2 secs. ; 
silence, 2 secs. ; high note, 2 secs. ; silence, 170 secs, = 
180 secs, or 3 min. 

The north signal consists of a single note siren givin 
a high note of 640 vibrations per second. The signa 
is as follows: High note, five seconds; silence, 175 
seconds, equal to three minutes. The signals are so 
timed that the north sounds exactly ninety seconds 
after the south has ceased. 

The air for operating the sirens is compressed by air 
pumps having four cylinders 10 in. in diameter and 
18 in, stroke, the power being given by 8 horse-power 
gas engines, of which there are tive—four being used— 
the other remaining as a reserve. The gas is manu- 
factured from crude oil in a small gas works erected 
for the purpose. 

Figs. 4 and 5 show a plan and elevation of the 
engine-house and the arrangement of the machinery, 
The compressed air is forced into the air receivers A B, 
in connection with which are the pipes leading to the 
north and south respectively. The length of piping 
not being equal, and one signal requiring a larger 
volume of air than the other, provision has been made 
for transmitting automatically the necessary quantity. 
A camwheel C makes a complete revolution every three 
minutes, and by means of a cam path, opens one or 
the other of two small valves which communicate by 
small copper pipes c' c? with diaphragm valves D K 
on the receivers, the length of time either of these valves 
is kept open regulating the volume of air to be trans- 
mitted north or south, as the case may be. 

The automatic apparatus in the trumpet houses is 
particularly ingenious and interesting, and as it is one of 
the chief characteristics of the whole arrangement we 
have illustrated it fully, and will give a short descrip- 
tion of its operation. (Figs. 2 and 3.) 

As before mentioned, one signal consists of a single 
blast, and the other of two blasts of high note and one 
blast of low note, each signal being given every three 
minutes, but the one exactly intermediate with the 
other. The automatic apparatus are substantially iden- 
tical and the description of the one will apply to the 
other, except that the arrangement of valve opening 
device is somewhat different. 

The apparatus consists essentially of two chain 
wheels a, 6, which carry an endless chain c and support 
a weight d. Upon the spindle of the chain wheel a 
is a pinion ¢e and on the spindle of the chain wheel b is 
a pair of cam wheels f; the former is prevented from 
being turned by the weight by reason of the ratchet 
and pawl j and the latter by reason of one or the other 
of four pins g resting on the end of a bolt h. 

When the compressed air which is being sent from 
the engine-house, reaches a given pressure in the re- 
ceiver, the pressure acting upon a diaphragm and 

iston & overcomes the resistance of the weighted 
ever J, and causes the toothed quadrant m to turn 
the chainwheel a, thereby raising the re d. The 
quadrant continuing its motion, strikes a bell-crank n 
and withdraws the bolt g from contact with the pin ¥. 
The chainwheel b is therefore free to revolve by the 
falling of the weight ; the chainwheel a is retained by 
the pawl and ratchet j. A train of wheels operates 
a vane or flyer pso that the revolution of the cam 
wheel / is retarded and the time regulated. 

Whilst the wheel is revolving the projections g come 
in contact with small-valves 7, and opening communi- 
cation with the receiver, allow compressed air to pass 
by the copper pipes 7) or 7? to the starting valves of 
the siren, the length of time of the sounding and the 
intervals between each note is governed by the width 
of, and spaces between the projections. 

Before the wheel b has completed its partial revolu- 
tion, one of the pins g comes in contact with the end 
of a rod s, which, by operating a three-way cock ¢, 
allows the air from the diaphragm & to escape to the 
atmosphere, so that the weighted lever falls to its 
normal position, and the bolt g stops the wheel b from 
further movement. This operation is repeated every 
three minutes with the utmost regularity. 

It should be mentioned that the signals are always 
ready for starting at any moment in case of sudden 
fog, and that beyond occasional visits for cleaning pur- 
poses, no attendance is necessary at the trumpet houses, 
which are situated at far distant and isolated parts of 
the island. 

As asafeguard and means of securing certainty of 
action, an electric arrangement is used in connection 
with the apparatus. The cam wheel A' in the engine 
house operates every 14 minutes one or the other of 
two electric switches B! B?, and sends a current to the 
north or south trumpet house. An electro-magnet C' 
depresses a small valve D', and allows air from the 
receiver to pass to the diaphragm / at the right period, 
and to escape after the weighted lever d has done its 
work, 

We have, on previous occasions referred to the Pro- 
fessor Holmes double note siren, so that a de- 
scription of this now well-known apparatus is not 
necessary, but we illustrate it in section, and also 
show the arrangement of diaphragm starting valve. 
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The Ailsa Craig signals are at present the only in- 
stance of long-distance signalling, and the great success 
which has attended this installation would seem to 
point to a very extended application of the system, as 
there are numberless places where fog signals are 
urgently required, but where it would be impossible to 
erect engine-houses and machinery. 

The inventor claims by his system to be able to work 
fog signals when situated at several miles distance 
from the spot where the power is generated. 

The work has been designed and carried out under 
the personal superintendence of Mr. Charles Ingrey, 
C.E., of 49, Queen Victoria-street, The contractors 
are the Pulsometer Engineering Company, London, 
who are the proprietors and manufacurers of the patent 
siren, 





THE LATE MR. THOMAS RUSSELL, SHIP- 
BUILDER AND ENGINEER. 

From the Scotch papers we learn of the death of Mr. 
Thomas Russell, late of the firm of Messrs. Hall, 
Russell, and Co., shipbuilders and engineers, Aber- 
deen, at his residence, Bridge of Allan, near Stirling, 
last Saturday. The deceased, who was sixty-five years 
of age, and is survived by his widow but no family, 
was a native of Stirlingshire, and was for a long time 
connected with the business of Messrs, James and 
George Thomson, shipbuilders and engineers, Glasgow, 
to whom he was manager. It may here be mentioned 
as evidence of the professional ability and personal 
worth of the deceased, that prior to leaving the service 
of Messrs. Thomson they offered him a partnership, 
which, however, he could not at the time see his way to 
accept. Upwards of twenty years ago Mr. Russell 
settled down in Aberdeen, entering into partnership 
with the late Mr. James Hall and Mr. William Hall, 
senior, who then carried on a large business in build- 
ing the ‘clipper ” sailing ships which brought such great 
fame to the ‘‘ Granite city” as aseat of the shipbuild- 
ing industry. When Mr. Russell entered the firm, 
which then became Hall, Russell, and Co., the business 
carried on at Footdee was confined to the construction 
of wooden ships, but it at once took a new development, 
and a distinct advance was made in the industrial 
progress of the city, as the construction of iron and 
composite vessels was then commenced at the port. 
A thoroughly practical marine engineer and a man of 
great skill as a shipbuilder, Mr. Russell soon made 
his name known far beyond Aberdeen, and throughout 
shipping circles generally, alike in the northern and 
southern ports of the kingdom, and in many foreign 
and colonial ports. To him was largely due the 
great reputation which the firm soon acquired 
for the superiority of the work turned out, more 
especially in engine-building, which was the branch 
to which Mr. Russell chiefly devoted his atten- 
tion. He engined the fleet of steamers belonging 
to the Davidson Steamship Company, and many other 
vessels hailing from Aberdeen and other ports. A 
man of great force of character and energy, he applied 
himself to his work with assiduity and zeal, exercising 
the strictest personal supervision over the department 
in which he excelled. Mr. Russell was one of the prin- 
cipal shareholders of the Davidson Steamship Com- 
pany—in fact, next to the Messrs. Davidson them- 
selves, he had the largest number of shares. When 
the change in the company’s affairs took place he be- 
came the chief promoter of what is now known as the 
Grampian Steamship Company. Of the first-named 
company he was chairman, and discharged the duties 
which devolved upon him in that capacity with 
marked ability. Somewhat brusque in manner, and 
reserved in temperament, he did not put himself pro- 
minently before the public, but he was well known in 
the city of his adoption, and all who knew him will 
bear testimony to the fact that his rough-and-ready 
manner was, as often happens, but the index of a warm 
and generous disposition. In private life he displayed 
such an amount of shrewd common sense and sound 
judgment in all practical matters as to make it a subject 
for regret that he did not become a member of the 
Aberdeen Harbour Board. At the same time his 
advice was always readily given when asked, and 
whatever he could do in his own unostentatious way to 
promote the interest of the port, he did with hearty 
goodwill. In the Footdee district he will long be 
remembered as a kind and forbearing employer and 
staunch friend. For several years Mr. Russell had re- 
tired from business, living during the latter part of 
the time at Bridge of Allan, where he died, as already 
mentioned, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 17, 1886. 
Since July 1, syndicates of capitalists representing 
home and foreign capital, have gone on tours of investi- 
pike into western and southern manufacturing, 
umbering, and mining centres, for the purpose of in- 
vesting money. The natural pede 3 of Western 


Pennsylvania and Eastern Ohio ; the iron and coalfields 
of Southern Tennessee and Northern Alabama ; the 





silver mines of Northern Mexico, and the lumber 
regions of the Southern States generally, are attractin 
more than usual attention. The economies duteleped 
by those using natural gas run from 10 to 30 per cent., 
and in some exceptional cases, higher. Competition 
has narrowed margins down very much in Eastern 
States, and the stockholders of several large manufac- 
turing enterprises have under consideration the move- 
ment of their plants to the natural gas belt, where 
land is cheap, fuel cheaper, and freights lower because 
of nearness to markets. Real estate agents there are, 
in some cases, under instructions to ae purchases of 
extensive tracts within 10 to 30 miles of Pittsburg, 
Youngstown, and Wheeling. The work of boring for 
oil and gas is continued without visible abatement, 
and never was more enterprise displayed in securing 
control of oil and gas territory than now. Four gas 
lines are being laid to points varying from 30 to 100 
miles from the source. One large rail mill, the Cambria, 
will be supplied with a line 50 miles long. Other lines 
are running westward. Companies have been formed 
to pipe gas between 300 and 400 miles, but no serious 
efforts have been as yet made in that direction. The 
supply seems to be steadily increasing, and the success 
of so many enterprises is stimulating efforts in more 
remote and less promising fields. Builders of heavy 
machinery have abundant work. One million dollars 
have been invested in a Bessemer steel works in Chatta- 
nooga, Tennessee, the centre of ironmaking in the 
South. A pipe works to employ 1000 men is also 
being built there, and capitalists have purchased 
building sites, and ore and coal land within 20 miles, to 
push manufacturing operations. Nearly all the machi- 
nery is up and ready in the new steel works of Jones 
and Laughlins, at Pittsburg, and another firm are 
erecting the finest steel millin America, The iron and 
steelmaking industry has never been in better shape. 
Track-laying has been going on in thirty-two States and 
Territories since January 1, and during the last half 
of the year work will be pushed with treble effect. 
Railway labour is in demand, and all railway establish- 
ments have large orders. Five thousand tons of 
bridge iron are to be delivered in thirty days. Rail de- 
liveries are going forward at an unprecedented rate. 
The Bethlehem rail mill, 100 miles north of us, on 
account of the pressure of orders, is running up to 
12 o’clock Saturday night and starts 120’clock Sunday 
night. The Pennsylvania Company and the mills at 
Scranton are overcrowded, and inquiries are being pre- 
sented for midwinter —* Another bridge is to 
be built across the Ohio River at Cincinnati. It will 
be one of the finest specimens of engineering in 
the world, and when completed will be controlled by 
the Baltimore and Qhio Railway Company. That 
company is more actively engaged in extending its 
connections into new territory than any other line, and 
has a wide field for expansion in the ore, lumber, and 
coal regions of the two Virginias, Railroad traffic is 
steadily improving and weekly earnings, as compared 
to last year, arelarger. The pig iron output is gaining, 
while the finished iron production is curtailed. Iron 
statistics are indicative of a healthy trade condition. 
Bridge building will be more active. Pennsylvania 
makers report no dearth of orders. The contract for 
a local enterprise, a bridge across Market-street, has 
been let for 271,000 dols. This week’s summary of 
building activity shows a marked increase over last. 
In financial and commercial circles the best of feeling 
prevails. 





ENGINES OF THE 8.8. ‘‘ WILLESDEN.” 

WE give this week on page 112, a perspective view 
of the triple-expansion engines of the s.s. Willesden, 
constructed by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, a firm who have fitted a number of 
vessels with engines of this type. The Willesden is a 
vessel 275 ft. long by 37 ft. beam and 19 ft. Illin. 
depth of hold, carrying over 3100 tons of cargo. Her 
engines have cylinders respectively 2lin., 35in., and 
57in. in diameter, the stroke in all cases being 39 in. 
The valves are all ordinary slides. As will be seen by 
our illustration, the cylinders are supported by the 
condenser casting at the back, and in front by three 
wrought-iron columns, the engines being thus very 
open and accessible. The crankshaft is in three 
pieces, all reversible and interchangeable, and runnin 
in extra long bearings, which are readily kept coo 
without the application of water. 

The air and circulating pumps are worked by levers 
from the low-pressure crosshead in the usual way, the 
air pump, which is single-acting, being 184 in. in 
diameter, and the circulating pump, which is double- 
acting, 10in. in diameter, the stroke in both cases 
being 30in. The area of the condensing surface is 
about 1575 square feet. 

In ordinary work the engines we illustrate run at 
about 60 revolutions, and can indicate about 760 horse- 
power. They are supplied with steam at 160lb, 
pressure by two single-ended boilers, each 13 ft. 6 in. 
in diameter by 10 ft. long, with about 3190 square feet 
of heating surface, and 80 square feet of grate surface. 





The Willesden makes the round voyage from 


Cardiff to Port Said, thence to Odessa, and from 
Odessa to Antwerp, averaging about 9 knots per hour 
for the whole run, and on a consumption of 10 tons of 
coal per day. Asa proof of the economical workin 
of the engines the Willesden took on board at Cardiff 
456 tons of coal, and without taking any more during 
the trip, completed the above-mentioned voyage and 
arrived at Antwerp with 20 tons of coals in the bunkers, 
the amount consumed: for all purposes having been 
436 tons only. 


PETROLEUM-CARRYING STEAMERS. 
On the Carriage of Petroleum in Bulk on Over-Sea Voyages.* 
By Mr. B. Marte. 


NotTwITHSTANDING the fact that thirty years have now 
elapsed since the discovery of petroleum in America, and 
that its production has grown so rapidly as to cause it to 
occupy the fourth place on the list of exports from that 
country, theeffortsof British shipowners have been upto the 
present time but little canichean in competing with foreign 
shipowners for the over-sea carrying trade of that com- 
modity. The reasons for this indifference may, perhaps, 
not be difficult to trace. It could not have been in con- 
sequence of the limited extent of the trade, as we find that 
this has been constantly increasing, and that no less than 
1,531,000 tons were exported from the United States 
alone, representing in the gate a freight value of 
over a million and a half #— > , while of this amount 
about 227,000 tons were brought to the United Kingdom. 
The real cause is probably to be found in the nature of 
the cargo itself ; in the p rode arising from its inflam- 
mable properties ; and from the difficulty of eradicating 
the smell of the oil, which thus renders a vessel unfit for 
the carriage of general cargoes after its discharge. The 
latter consideration has led to the carriage of petroleum 
—particularly as regards wooden vessels, which are more 
permanently affected—becoming almost a distinct branch 
of trade. Further, while the general cargo-carrying 
trade of the world was fairly remunerative, the same 
necessity did not exist—in view of the great proportion of 
tonnage held by British shipowners--for engaging in a 
trade to which the objections alluded to attached. The 
consequence has been that foreign owners of wooden sail- 
ing vessels have practically possessed a monopoly of over- 
sea a carrying. 

The consideration to which I wish first to direct your 
attention is as to the economic aspect of the question of 
the carriage of petroleum on board ship for over-sea 
voyages. Nearly the whole of the petroleum shipped in 
America for British and European ports is carried at pre- 
sent either in barrels, or in tin boxes cased with wood, 
An ordinary barrel is 33 in. long and 25 in. in diameter at 
the middle, and weighs when full about 4001b. Such a 
cask holds about 42 imperial gallons, and its own weight 
is 64 1b., or about one-fifth of that of the oil it contains. It is 
estimated that in stowing this cargo three and a half 
casks take up on the average aton of 50 cubic feet, and it 
would therefore occupy 80 cubic feet per ton deadweight. 
But as most modern three-deck steamers, fitted with 
water ballast in the holds in the usual way, cannot be 
brought to their load draught with cargoes occupying 
more than about 50 cubic feet to the ton, it will be seen 
that a great loss of cargo-carrying power is sustained by 
shipping petroleum in such vessels in casks, through the 
fact that the whole of the available cargo space is occu- 
pied long before the vessel is brought down to her proper 
load draught. 

Thus, by way of illustration, if a steam vessel that 
could carry 2000 tons of cargo, occupying as a limit 50 
cubic feet to the ton, were filled with petroleum in barrels, 
she would carry only 1250 tons deadweight. Of this 

uantity, moreover, about 16 per cent. would represent 
the tare of the casks, thus reducing the actual amount of 
petroleum to 1050tons. From this again it is usual todeduct 
2 per cent. for leakage, and if such an amount of leakage 
does occur in practice the net weight of oil usefully carried 
becomes reduced to about 1030 tons, as against 2000 tons 
of ordinary deadweight cargo. As the specific gravity 
of American kerosine is .80, and that of Russian about 
.82, it would occupy in bulk less than 50 cubic feet to the 
ton, the average volume being about 45 cubic feet, and 
therefore no difficulty in carrying a full cargo would arise. 
The special fittings requisite for such a method, including 
the pumps, would of courze have the effect of greatly re- 
ducing the above difference of 970 tons against the barrels, 
but there would be still left a large margin in favour of 
the carriage of oil in bulk. 

But the advantage due to a difference in carrying power, 
great though it be, is not the —_ consideration. Another 
important economic question which arises in connection 
with the barrel system is that of the cost of the barrels 
themselves. Their value fh the United States is stated 
to be from 4s. 6d. to 5s. 6d. each, and, with the exception 
of the few that are taken back to America, they are sold 
in London when empty for from 3s. 6d. to 4s. each. The 
depreciation of from 1s. to 1s. 6d. in the value of the 
barrel, which amounts to as much as from 3501. to 475l. 
for one voyage in the case quoted above, is saved under 
the bulk system. At present it has to be borne by the 
consumer of the oil, and, by enhancing the cost, has an 
effect in restricting the use of the commodity ; this would 
disappear if the employment of casks were discontinued. 

The loss is even greater in respect of the cases in which 
a large proportion of the oil is carried. The raw tin is 
bought in Wales, shipped to the United States, and there 
pte into boxes protected by a wood casing. The cost of 
these cases is nearly equal to that of the oil they contain. 
On their arrival at the port of discharge they have, when 
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emptied of their contents, no value whatever, and the full 
cost of their manufacture has to be chai upon the oil ; 
at the same time some advantage is gained in carrying 
power, as the cases stow more closely than barrels. 

The degree of rapidity with which the cargo can be 
loaded or discharged under each o* the systems is also of 
great economic importance. One steamer specially de- 
signed to carry oil in bulk, and which can take on board 
1700 tons of that commodity, can load or unload in five 
or six hours with suitable facilities for discharge ; with a 
cargo of barrels the operation would take nearly as many 


days. 
if petroleum is to be carried in bulk certain points must 
be kept in mind : 
bE Provision for the expansion of the oil under an in- 
crease of temperature. For an increase in temperature 
of 40 deg. Fahr, the increase in volume would be about 
2 per cent., and in some of the plans with which I am 
uainted this degree of expansion has been allowed for. 
. Provision for keeping each tank full by automatically 
supplying any loss due to leakage, or to contraction con- 
sequent upon a fall in the temperature of the oil. 





Air Receiver 


in Engine House 

















CRAIG. 











Diaphragm ) | Prof.” Holmes’ 
Starting Valves Double note giren 





Air Receiver 



































To make the reason of this clear let it be supposed 
| that the vessel in Fig. 1, which contains oil with a free 
surface 00O,, becomes inclined through a small angle 
OSH. The wedge of oil OSH is tranferred to the posi- 


tion 0,8 H;, and consequently the common centre of 
gravity of hull and cargo moves away from its former 
position G in the middle line to a new position G;. The 
centre of buoyancy also moves from B to B, in the 
ordinary way. We shall have, therefore, the resultant 
upward pressure of the water, equal to the weight of the 
laden vessel, acting vertically through B,, and an equal 
weight downwards through G:. The distance A M be- 
tween the points in which the lines of action of the two 
forces cut the middle line of the vessel, measures the 
righting moment at small angles of inclination, in the 
same way as under ordinary circumstances G M does. 

have, therefore, called it the effective metacentric height. 
If the extent of free surface be large enough to cause G, 
to pass beyond the vertical through Bi, the vessel will be 
unstable in the upright condition. If the vescei has a 
ballast tank beneath the oil cisterns in which leakage to 
any considerable extent can collect, an additional wedge 








| of oil is transferred from one side to the other as the 


vessel inclines, as shown on Fig. 2, resulting in a further 
decrease in the effective metacentric height. 

To illustrate the importance of this point I will suppose 
a “‘three-deck” vessel 250ft. long by 33ft. broad, with 
a load displacement of 3500 tons, to have a midship 
compartment 30 ft. long extending from side to side. 
If the level of the oil in such a compartment were 
slightly lowered, the effective metacentric height would 
be reduced by as much as 7in., and if the leakage were 
to collect in the bottom of the vessel over the same area, 
we should have, in the case of a flat-bottomed vessel, 
nearly double this decrease in metacentric height. It will 
be easily understood that such a loss of metacentric 
height might in practice be attended by serious conse- 
quences, and hence it is very desirable to minimise the 
area over which —— at any one point would have 
effect, by subdividing the hold ay as well as by makin 
good any loss due to leakage. y fitting a longitudine 
middle line bulkhead the loss of effective metacentric 
height by a fall in the level of the oil over the same area, 


| is reduced to one-fourth, and by sub-dividing the oil- 
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and to carry oil in bulk was the wooden ship Charles, of 
794 tons. In that vessel two rows of iron tanks, con- 
structed to fit the form of the section, were placed in the 
hold, and two other rows in the ’tween decks. She carried 
fifty-nine such tanks in all, those in the ’tween decks 
holding about 12 tons of oil each, and those amidships in 
the hold about 30 tons. The Charles was successfully em- 
dloyed during three years, from 1869 to 1872, in the trade 

tween the United States and Europe. In the latter 
year she was burnt. 

Several wood vessels were engaged about this time 
carrying petroleum in bulk between America and Havre 
and Antwerp, but most of them disappeared. Very little 
is known of the details of the arrangements made in those 
vessels, but I am in possession of very full information 
regarding some of the later ones which are stated to have 
been fitted out in a manner superior to the bulk of the 
vessels engaged in the trade. Among these were three 
Norwegian vessels, Fig. 3, belonging to the same owner, 
adapted for this purpese in 1878. They were fitted all 
fore and aft with a 3}-in. middle line bulkhead extend- 
ing to the height of the hold beams which were close 
ceiled on the underside, the ceiling forming the crown of 
the tanks. The hold was further divided into compart- 
ments by several wood thwartship bulkheads to the height 
of the hold beams. Inside the ceiling proper of these vessels 
was laid a lining of felt, and within this again an inner 
wood ceiling. Midway between the middle line and each 
side, stanchions formed of 34-in. planks bolted together 
were fitted toevery hold beam, but for a length of a few 
feet at the upper end the middle plank was omitted to 
enable washboards, marked A on Diagram 8, to be reeved 
through. The washboards ran all fore and aft, and were 
intended to prevent the rapid rush of the oil from side to 
side which would otherwise take place as the vessel rolled, 
in the event of the tanks becoming only partially filled. 
In the tween decks a number of iron tanks were fitted, but 
I understand that in the Lindesnoes, the only one of the 
three still engaged in the trade, they have been removed, 
and the space occupied by oil in barrels. One of the 
three vessels disappeared after a few voyages, while 
another, the Nordkyn, grounded in the River Delaware 
- oi and discontinued thenceforth to carry oil in 

ulk, 

Another vessel very similarly arranged was the wood 
barque Fanny, of 1153 tons, which disappeared on her 
first voyage in 1880. She differed from those just de- 
scribed in having a coating of 2} in. of cement, Fig. 3, 
laid upon the ceiling in lieu of felt, and within this again 
an inner ceiling 14 in. thick, The Fanny carried oil in 
barrels in the ’tween decks, 

The first steamer built + epg | for the carriage of oil 
in bulk was completed in 1872 by Messrs. Palmer and Co., 
Limited, for a Philadelphia firm. She was named the 
Vaderland, The owners were offered a favourable contrac‘ 
by the Belgian Government, and, in consequence, she has 
never been engaged in the special trade for which she was 
designed. 

Notwithstanding the non-employment of this vessel in 
the oil trade, a brief account of the arrangements for the 
carriage of oil in bulk in iron steamers thought suitable 
in 1872 will not be without interest at the present time. 
The machinery in the Vaderland was fitted aft, Figs. 4 
and 5, and in the main hold throughout a length 
of about 162 ft., a longitudinal middle line bulkhead ex- 
tended to the height of the hold or third tier of beams, 
below which the oil was to be carried. The main hold 
was further divided to the height of the hold beams by 
four transverse bulkheads into ten separate compartments. 
The hold beams, which were very deep, were plated both 
above and below, and each compartment communicated 
with the upper deck by means of an oil-tight trunk hatch, 
extending to that deck, as shown on Diagram 4. 

As it was not proposed in this vessel to permit the oil 
to extend to the outer skin, an inner skin was fitted as 
on Fig. 4, the space between the two skins being 26 in. 
at the middle line, diminishing to 20 in. at the upper turn 
of the bilge, and above to the height of the hold beams. 
The large trunk hatchways were intended to serve the 

surpose of feeders in the event of leakage, as well as to 
10ld the excess of oil caused by expansion under increase 
of temperature. Although in this vessel the hold con- 
taining oil was separated from the boiler space by a 
thwartship coal bunker 8 ft. long, so great was the desire 
to prevent even the possibility of accident through leakage, 
that three transverse bulkhesds, marked A on Fig. 5, 
were fitted within a space of 2 it. 

The Vaderland was followed in 1873 and 1874 by the 
Nederland and Switzerland respectively, two vessels of 
about the same size as the former, and similarly con- 
structed, with the exception that as favourable contracts 
were offered in other trades, as in the case of the Vader- 
land, the machinery was not placed aft. 

No subsequent attempt has been made, so far as I am 
aware, until quite recently to employ steam shipping for 
the purpose of transporting petroleum in bulk scross the 
Atlantic. It was nut on the Atlantic, but on the Caspian, 
that the problem was first brought .o a successful issue. 
The scarcity of wood in the locality, and the consequent 
great cost of barrels compared with that of the oil they 
contained, led, or rather forced the Messrs. Nobel, to 
whom the credit of the new departure is due, to turn 
their attention to the question of the carriage of petroleum 
in bulk. They accordingly had some vessels built for this 
purpose, and in 1879 they began to run from Baku to the 
mouth of the Volga. 

These steamers, several of which are of large size, being 
250 ft. long and 28 ft. broad, with a draught of water of 
11 ft., now number about eighty in all, and they perform 
the voyage between the two ports named with marked 
success as regards both economy and safety. They are 
not allof one type. Some of the later ones carry the 
petroleum in cisterns, of which the bettom and sides are 





formed by the outer plating, while others are fitted with 
tanks which are ll mame ent of the structure of the 
vessel. Some of the former have two longitudinal bulk- 
heads running through the forehold, and several transverse 
bulkheads further subdivide the oil space. The engines 
are placed amidships, and abaft these in the after hold 
are fitted two cylindrical vertical tanks rising above the 
level of the deck. 

Asa result of six years’ experience of the working of 
these steamers, many of which have been built at Motala 
in Sweden, it is found very necessary, whatever be the 
system adopted, that the Bove seas TB be of first-class 
quality, all seams are at least double rivetted, and no 
tightening material is used. In some of the smaller 
vessels built at Motala for the Caspian trade, the roof of 
the cisterns has been formed of steel plating, sloped, as 
shown in Fig. 6. It is claimed for this method that 
the slope prevents the oil striking the roof of the cistern 
too violently, but it is somewhat difficult to see how such 
a result is obtained under the plan. 

While the practice of carrying petroleum in bulk has 
met with so much success, and is regarded with so much 
favour on the Caspian, so great has been the mortality 
among the wooden vessels engaged, that it has been gradu- 
ally going out of favour in the Atlantic trade. early 
the whole of the oil so shipped during the last twelve years 
has been either in barrels or cases. cently, however, a 
further step towards carrying oil in bulk has been made 
upon improved principles. less year the large composite 
ship Andromeda, of 1871 tons net, owned by a German 
firm, was specially fitted with tanks for the oil trade. 
Her registered dimensions are 270.6 ft. by 37.1 ft. by 
25 ft., and she carries seventy-two tanks in all, two rows 
resting upon the ceiling in the hold, two rows upon the 
orlop beams, and two other rows upon the ’tween deck 
beams. The Andromeda has already successfully com- 
pleted two voyages between New York and Germany. 

In September of last year an American merchant, Mr. 
L. V. Sone, of New York, patented a plan for ‘‘ improve- 
ments in vessels for transporting liquid cargoes in bulk,” 
and has fitted up the wooden barque Crusader, of 643 tons, 
in accordance with the patent. The vessel has made 
three voyages between the United States and this country 
with safety, and has delivered her cargoes in first-class 
condition. A plan of the arrangements is shown on 
Fig. 7. They consist of three tiers of circular cylinders 
placed tier above tier. The vessel carries forty-seven 
of these cylinders, arranged in such lengths that an end 
of each is located beneath a hatch, and each one is fitted 
so as to be independent of all the others. To each cy- 
linder is attached a pipe (A) which passes up into the 
hatch above, to be connected with the hose for filling or 
emptying the cylinder. A separate pressure pipe (B) 
pers or to the top of the cylinder passes also up through 
the hatch and extends to some height above the deck. 
Its purpose is to carry away any vapour that may be 
given off by the oil. Each of the pressure pipes is also 
connected by a branch with a pressure tank or reservoir 
(C) standing upon the deck. The purpose of this tank is to 
keep the liquid in the cylinders under constant pressure, 
and to eat any waste due to leakage. It also serves 
as an veuiew tank into which the oil finds its way when 
an increase of volume occurs through an increase of tem- 
perature. 

The first steam vessel adapted in this country for the 
carriage of oil in bulk was the Fergusons, of 1551 tons 

ross, altered by Messrs. R. Craggs and Sons, of Middles- 
oak, in the latter part of last year. Two rows of 
large iron tanks, Fig. 8, are fitted in the hold and two 
others in the ’tween decks. These tanks are specially 
shaped to fit the form of the vessel and fill nearly the 
whole of the hold and ’tween deck space, a sage way 
of 2 ft. being left at the middle line. They are filled by 
branch pipes from a 5-in. main carried along under the 
upper fe beams in the fore and after holds, and are 
emptied by the same system of pipes, each tank being 
capable of independent connection with the pumps. To 
keep the tanks quite full, and at the same time to pro- 
vide for the expansion of the oil, a regulating tank is 
fitted in the ’tween decks, and connected with each of 
the system of tanks arranged in the hold. A second 
tank (A), placed in the hatchway on the upper deck, is 
similarly connected with the *tween deck tanks. The 
separate regulating tanks are fitted in this instance to 
obviate the great pressure that would be brought upon 
| uaa tier if they communicated with the tank on 

eck. 

To take up any overflow from the goer tanks, and 
also to furnish if necessary a reserve supply for filling 
those tanks in the event of leakage, an overflow cistern is 
fitted in the hold immediately beneath the regulatin 
tanks. The tanks are ventilated by means of eee | 
pipes B, led into a main pipe running all fore and aft, 
and connected with ventilators fitted on the deck. To 
guard against the ignition of vapour, the mouth of each 
ventilator is covered with a sheet of gauze, and the sluice 
valves usually fitted to cargo vessels have been removed 
from the bulkheads to the engine and boiler space to pre- 
vent the escape of any leakage from the tanks into that 
compartment. The chief objection to this arrangement 
appears to be the difficulty of gaining access to the sides 
and bottom in way of the tanks, thereby precluding any 
examination of the interior of the vessel, or repairs being 
effected without considerable expense. 

Another plan for improvements in the construction of 
‘navigable vessels for carrying liquids in bulk including 
cargoes of a volatile character such as petroleum, turpen- 
tine and the like” has been proposed by Mr. Swan, of 
the firm of Sir W. G. Armstrong, Mitchell, and Co., 
Limited. By Mr. Swan’s method the hold is divided by 
a middle line longitudinal bulkhead, and further sub- 
divided by a series of transverse bulkheads into compart- 
ments bounded at the top either by the vessel’s deck or a 





specially fitted platform. As in some of the Caspian 
steamers, the oil extends to the skin of the vessel, and to 
each compartment are fitted one or more trunkways, 
either circular in section or of any other convenient form, 
partially filled to insure that the corresponding compart- 
ment is full, and also to provide for the contraction or 
expansion of the oil. A number of ways in which the 
trunkways may be fitted are suggested by Mr. Swan. 
One feature of the method is the arrangement for record- 
ing the height at which the liquid stands in the trunkway. 
For this purpose a piston is fitted to the trunkway and 
floats on the liquid, a graduated rod attached to it passing 
up through a stuffing-box in the cover. A small pipe in 
the cover of the trunkway admits of the escape of vapour. 
As in other plans, by a suitable arrangement of pipes 
each compartment is — of being separately filled or 
emptied. To provide for any leakage through the end 
bulkheads of the compartments a well is formed on the 
fore side of the boiler space, and arrangements are pro- 
vided to enable the liquid to be pumped back into the 
trunkways. Sir W. G. Armstrong, Mitchell, and Co., 
Limited, have under construction two vessels designed in 
conformity with this cong and the efficiency of one of 
these vessels, which has been completed, will soon be 
tested. She is named the Gluckaiif, her registered 
dimensions being 300.5 ft. by 37.2 ft. by 23 ft., and gross 
tonnage 2297 tons. 

Another steam vessel, the Sviet, Figs. 9 and 10, built 
for the Russian Steam Navigation Company last year 
by the Motala Company, who have had great experience 
in the building of vessels intended to carry petroleum 
in bulk, has been specially designed to convey the oil 
from Batoum to European ports, and differs in her con- 
struction from those already described. Her engines 
are placed aft, and double bulkheads, marked on 
Fig. 10, forming a ‘‘ water bulkhead,” are fitted on the 
fore side of the cross bunker. Forward of this, for a 
length of 140 ft., the vessel is divided by a middle 
longitudinal bulkhead, and by several transverse bulk- 
heads extending to the upper deck. In each of the com- 
partments so formed a cistern is constructed, the sides 
of which are built within the sides of the vessel, leaving 
a passage of about 3ft. Similarly, a space of about 20in, 
is left between the upper deck and the top of the cistern. 
The plating of the top of the cellular bottom with which 
the vessel is fitted, forms the bottom of the cisterns, which 
are further divided by a steel water-tight flat into an 
ares and a lower tier. There are 16 such cisterns 
in all, 

On the fore side of the foremost oil cisterns two bulk- 
heads about 2 ft. apart, marked B on Fig. 10, are fitted, 
forming what the builders term a ‘‘gas protection,” 
and before this are placed the powerful pumps for empty- 
ing the cisterns. Each cistern is provided with a trunk 
3 ft. by 2 ft. 6in., extending to about 2 ft. above the 
deck, and covered by a water-tight crown in which a 
manhole and an air and sounding pipe are fitted. For 
filling the cisterns the oil is conveyed in pipes from the 
wharf to the feeding cistern C, Fig. 10, placed forward 
on the deck, and from this a pipe is led on each side 
into the pump-room and connected each with a fore and 
aft pipe carried between the cisterns and the vessel’s side, 
By means of branches from the fore and aft pipes the 
several cisterns are filled or discharged, the arrangements 
being such that each cistern can be filled or emptied inde- 
pendently. A spare cistern is provided in the pump- 
room to supply a loss due to leakage. The pumps are 
able to discharge the whole of the cargo, about 1700 tons, 
in five or six hours with proper facilities for discharge. A 
complete arrangement of pipes and ventilators is provided 
for ventilating the space around the oil cisterns. The 
sides of the cisterns are not connected with the sides of the 
vessel, the object being that they may remain intact in 
the event of concussion or damage to the latter. It is the 
practice, however, to drive soft wood wedges about 4 ft. 
apart between the tank sides and the two plate stringers 
on each side as shown on the section. 

It is claimed by the builders of the Sviet that the fol- 
lowing are among the advantages of the arrangements 
adopted in that vessel ; the cisterns are at any time open 
to inspection, and in case of need to repair also, they are 
easy to fill or empty without being opened, while the 
system of ventilation has shown itself to be in every way 

ractical and satisfactory. But, however — ma 

the design and arrangement of the tanks in this vessel, 
the plan is one which, from its cost, has hitherto failed to 
commend itself to the shipowners of this country. For 
very little more than the sum which the Sviet cost to 
build it would be possible to construct a steamer on other 
plans, similar to some described in this paper, capable of 
carrying nearly twice as much cargo. It should be added 
that the Sviet has quite recently brought a full cargo of 
kerosine to London from Fiume, when I had an opportu- 
nity of inspecting her before the discharge of the cargo, 
and found that it had been carried with little or no 
leakage on the voyage. , 

Another plan for the carriage of petroleum in bulk in 
steam vessels is that adopted by Messrs. William Gray 
and Co., of West Hartlepool, in a new iron vessel 
named the Bakuin, Figs. 11 and 12, now completing for a 
London firm. Her registered dimensions are 260 ft. by 
36 ft. by 17.4 ft. and the gross tonnage 1527 tons. The 

+ bulk of the oil in this vessel is carried beneath the 
wer deck, a novel feature of which is that the beams are 
given a camber in the opposite way to that usual in 
ships. The object of this sagging of the beams at the 
middle is to enable the tanks to be completely filled and 
efficiently ventilated. The air, while the tank is being 
filled, or the vapour given off at sea, collects naturally 
under the deck near the m arms, from which it is led 
away by means of suitable ventilators. A longitudinal 
middle line bulkhead extending to the height of the 
middle deck divides the main hold, and tranverse bulk- 
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heads further divide it into compartments of from 32 ft. 
to 36 ft. in lenght. 

As shown on thesketch of midships section, the Bakuin 
has a cellular bottom, the crown of which forms the floor 
of the oil tanks. Above the cellular bottom to the height 
of the ’tween decks the oil extends to the side, as in some 
other plans. In the’tween decks, and of the shape shown 
on the section, are built a number of additional oil com- 
partments. They do not extend either to the side of the 
vessel or to the deck above, and it is claimed for this plan 
that while the oil in the main hold can never reach a high 
temperature owing to the immersion of the vessel, the 
tanks in the tween decks, by being so formed, are kept 
at a much lower temperature in hot climates than if they 
extended to the sides. In the event, too, of injury to 
the hull at this part by collision or otherwise, the tanks 
would under ordinary circumstances escape injury. 

As in other vessels the machinery is placed aft, and 
a double bulkhead, marked A on Fig. 12, is fitted before 
the boiler space, and another at the fore end of the fore- 
most oil compartment. The hold is further separated 
into two distinct divisions by an additional pair of adja- 
cent transverse bulkheads (B), as shown on the longitu- 
dinal plan. The object of this arrangement is to allow of 
oils of, different qualities being carried on the same voyage 
without any danger of their mixing. Arrangements have 
also been made by which, with oil in the hold, other de- 
scriptions of cargo may be carried in the ’tween decks. 
With this object expansion tanks (C) formed on the middle 
deck communicate with the cisterns in the hold, and are 
capable of being closed, air pipes being fitted to pass 
through the cover and above the upper deck. Addi- 
tional expansion tanks (D) built on the roof of the ’tween 
decks cisterns, within the area of the upper deck hatch- 
ways are for use when both the tanks in the hold and 
*tween decks are filled, 

A few words regarding the rivetting of those parts of 
the Bakuin required to be oil-tight will be of interest. 
Owing to the fact that oil has far greater penetrating 
power than water, and finds its way through seams that 
are quite impervious to the latter, it has been found neces- 
sary to space the rivets in both edges and butts closer 
than is usual in shipwork, while especial care has to be 
taken that the holes conform well with each other, and 
that the workmanship is of a superior character. In the 
top of the cellular bottom which forms the sole of the 
cisterns, the plating is ;°; in. thick, and the rivets in. in 
diameter spaced 2}in. apart from centre to centre. In 
the shell plating amidships, the strakes of which are 
alternately }{in. and }{ in. thick, the rivets are Z in., and 
are spaced from 24in. to 2#in. apart from centre to 
centre in the edges, and from 2#in. to 3in. in the butts, 
Figs. 13 and 14. Wh 
from 23in. to 24in. from centre to centre. The rivets 
connecting the shell plating to the frames are from 6in. 
to 64in. apart. In the transverse bulkheads the over- 
laps are rivetted with Zin. rivets spaced 2}in. apart. 
This spacing of rivets is closer than in any vessel yet built 
in this country for oil-carrying purposes, and from what 
has come under my notice, I question whether much 
wider spacing of rivets than this—even with the best 
workmanship—would insure practical oil-tightness. 

Yet another plan, Figs. 15, 16, and 17, proposed b 
Messrs. Hawthorne, Leslie, and Co., in a vessel whic 
they contemplate building, remains to be noticed. The 
vessel is fitted with water ballast in the ordinary way, the 
crown of the tank forming the bottom of the oil cisterns. 
The machinery is placed aft, and before this the hold is 
divided by two longitudinal bulkheads, and by transverse 
bulkheads, into eighteen separate compartments. Under 
the plan the steel upper deck forms the crown of the 
tanks, and the ordinary hatchways formed in the deck, 
serve the purpose of overflow tanks, each hatch being 
made broad enough to serve for the three tanks. The 
carrying of the oil up to the underside of the weather 
deck as in this case, and in a vessel being altered by the 
same firm, is entirely novel, and in view of the possible 
dangers which it may entail, must be regarded as an 
experiment. 

In addition to the vessels already referred to, a number 
of other steamers are either being altered, or are proposed 
to be altered, to carry oil in bulk. Among these are the 
Chigwell, of 1699 tons; Presnitz, of 1639 tons; Marquis 
Scicluna, of 1655 tons ; Petriana, of 1672 tons ; and Mount 
Ed cumbe, of 1667 tons. As in these vessels it is in- 
tended to carry the oil out to the skin plating, it is neces- 
sary to take great pains to secure the oil-tightness of all 
seams and joints. To effect this purpose Messrs. Haw- 
thorne, Leslie, and Co., in altering the Chigwell, removed 
the whole of the rivets within the boundary of the oil 
tanks, rimed and countersunk the holes both inside and 
outside, and re-rivetted the plates with boiler rivets, as 
in Fig. 14, 

The general arrangement of the oil tanks in the 
Chigwell is shown on Figs. 18 and 19. A middle line 
bulkhead divides the oil compartments which extend from 
the top of the ballast tanks to the underside of the iron 
upper deck, except in way of the cabins in the bridge, 
where a separate roof is fitted to the cisterns some 2 ft. 
below the deck. As already explained, the oil in this 
vessel is brought into direct contact with the plating of 
the hull, great pains having been taken to secure oil- 
tightness in the seams and butts. The ordinary hatch- 
ways have been made to serve the purpose of expansion 
tanks, and the transverse bulkheads are so arranged, 
where possible, as to admit of each hatch supplying four 
compartments. It should be added that the oil is pre- 
vented coming into contact with the plating of the shaft 
tunnel by a separate casing built around it. 

There are not wanting signs that many of the ship- 
owners of this country are awakening to the necessity of 
taking immediate steps to secure participation in an in- 
dustry which is at the present times almost entirely in 
the hands of foreigners: As I have said, one or two 


steamers have been already so altered as to adapt them 
for the carriage of oil in bulk, and a nuiaber of other 
vessels are undergoing the necessary alterations, while 
some new steamers, specially designed, are being built. 
The petroleum industry is a growing industry, and 
promises to open up a large field for those who are enter- 
prising phd 8 adopt the simplest, cheapest, and most 
expeditious plan of pe he the oil. The following Table 


gives the quantity exported in tons annually from America 
dor the last fifteen years: 








Year. Tons. Year. | Tons. 
1870 334,000 | 1880 1,247,000 
1872 427,000 1882 1,647, 
1874 729,000 1884 1,510,700 
1876 717,000 1885 1,531,000 
1878 997,000 





If we turn to the consideration of the future of the 
Russian oil industry, the prospect is still more reassuring. 
The total quantity of oil refined in Baku annually has 
been steadily growing in amount. The following figures 





The United States Senate, debating the Naval Supply 
Bill, had a sharp conflict about the details of the proposed 
increase of the navy. The Republicans criticised the idea 
of obtaining plans from abroad, opposed the importing of 
foreign materials, and also urged the adoption of a liberal 
vote, desiring that more than 6,000,000 dols. should be 
spent this year. The House finally, by 117 to 104 votes, 
adopted the Democratic proposal to expend 3,300,000 dols. 
on new cruisers, with other sums forthe completion of the 
ironclads on the stocks. The plan adopted leaves every- 
thing at the discretion of the Secretary of the Navy, who 
will have about 4,000,000 dols. annually during four years 
for the enlargement of the navy, that is, if Congress vote 
the supplies hereafter. 


Areporton M Marcel Deprez’ experiments on the trans- 
mission of force by means of electricity has been at last 
prepared. It appears from it that with one generator 
and one receptor, it is possible to transport to a distance 
of about thirty-five miles a force capable of being used 
for industrial purposes of 52 horse-power, with an efficiency 
of 45 per cent., without exceeding a current of 10 amperes 
The maximum electromotive force is 6290 volts. The 
report states that this high tension dves not give rise 
to any danger, and that no accident has occurred during 
the past six months. The commission is of opinion that 
the transmitting wire may be left uncovered on poles 

rovided it be placed beyond the reach of the hand. 

¢ estimates at nearly 5000/. the probable cost of the 











givethe production in tons per year since 1878 : 
| 
Year. | Tons. Year. | Tons. 
1878 97,550 1882 202,000 
1879 110,000 1883 206,000 
1880 150,000 1884 348,400 
1881 183,000 





' 


Into the method of retail Ido not propose to enter, 
further than to say that if the oil is to be conveyed to 
the consumer at the lowest possible price, and the de- 
mand thus stimulated to its fullest extent, some such 
conveyance as the tank wagon a ae by Mr. 
Edward Phillips, of Bishopsgate-street, London, will have 
to be resorted to. 








MISCELLANEA. 

TuHE number of visitors to the Colonial and Indian Ex- 
hibition for the week ending July 24 was 166,791 ; total 
since the opening, 1,970,398. 

The launch of the new Russian torpedo cruiser Ijin 


took place in presence of the Emperor and Empress on 
Saturday last. The keels of two new ironelads were also 


ere 2 in, rivets are used they are spaced | Jaid 


aid. 

The Novoe Vremya expresses the opinion that the culti- 
vation of cotton in Central Asia would enable Ruasian 
manufacturers to flood the markets of Asia, and render 
English competition impossible. 

It is announced by the Italian Minister of Agriculture 
that an international competition of pumps and apparatus 
for the appliance of remedies against insects injurious 
to cultivated plants, will take place in the month of 
August. 


The North British and Mercantile Insurance Company 
have instructed the Electrical Power Storage Company to 
light their premises throughout on the same system as has 
been successfully installed at the New South Wales and 
New Rio banks. 


The directors of the Manchester Ship Canal Company 
met on Tuesday at Manchester. A statement was issued 
to the effect that there was no intention of allowing the 
enterprise to lapse. The directors expressed confidence 
that the full amount of capital would be raised. 


The gross a of the twenty-two principal railways 
in the United Kingdom for the week ended July i8, 
amounted, on 15,3)2 miles, to 1,258,646/., and for the 
corresponding period of 1885 on 15,162} miles, to1,279,135/., 
an increase of 149? miles, or 0.9 per cent., and a decrease 
of 20,489/., or 1.6 per cent. 


The opening of the works of sewerage and water supply 
for the town of Petersfield, Hants, on the 26th inst., was 
inaugurated in the presence of a large number of those in- 
terested in this district. These works have been carried 
out by the engineer to the Board, Mr. Henry Robinson, 
of Westminster. 


A ship laden with dynamite and gunpowder which had 
gone ashore exploded last Friday at Havre. There were 
originally 22 tons of dynamite on board besides the 
powder. A portion had been removed, but 100 cases of 
dynamite and 900 kilogrammes of powder exploded. The 
explosion was terrific, and several persons in the town 
were injured. . 


We understand that the Carron Company, Uarron, Stir- 
lingshire, in the course of rebuilding and reorganising 
their large works, have now got their heavy foundry en- 
tirely rebuilt, in which all classes of heavy castings may 
be made up to 30 tons weight. They are also erecting a 
melting furnace for making steel castings, which is now 
nearly ready. 


The directors of the Norddeutscher Lloyd have decided 
to let the steamers of their new lines to Australia and to 
China and Japan respectively, under mail contract with 
the German Government, at Southampton on the 
outward and homeward passages, for the accommodation 
of the company’s passenger traftic, the Imperial Govern- 
ment having sanctioned this slight deviation from their 
route. The first steamer of the China and Japan line 
calling at Southampton outward bound will be the 
Neckar, August 1, and the first departure for Australian 
ports will , the Habsburg, from Southampton, on 





August 15, 


the water in the 





transmission of 50 horse-power round a circular line of 
about 70 miles. 


The operations for tapping the Bilston and Tipton 
mines, to which we made reference last week, have been 
in progress for some time. Ten years ago about seventy 
pumping engines were in use and annually cost 80,000/. 
for the working expenditure. The Mines Drainage Com- 
missioners erected several powerful pumping engines and 
have expended many thousands of pounds on the beds of 
the canals and streams in the district. Now, however, a 
large pumping engine has been completed to deal with 
ilston Pound, and the tapping of this 
water will enable the Commissioners to bring to the sur- 
face an immense volume of water. The engine, erected 
by Messrs. Hathorn, Davey, and Co., of Leeds, has pumps 
with two 27-in. plungers, each with 10 ft. stroke. At each 
stroke 496 gallons of water are raised from a depth of 
380 ft., and at seven strokes per minute the pumps will 
raise 5,000,000 gals. of water in 24 hours. It is expected 
that about twenty thick coal seams will be sufficiently dry 
for working. The operation of powerful modern engines, 
instead of the seventy smaller ones formerly at work, is 
estimated to reduce the annual expenditure from 80,000/. 
to about 7000/. 


One of the most important elements which has con- 
duced largely to the success of the electric lighting at the 
Exhibition is that in place of an enormous variety of 
dynamos of all types, the lighting has been divided into 
three or four large groups, each worked by dynamos from 
from one maker. The dynamos for the whole of the in- 
ternal incandescent lighting at the Indian and Colonial 
Exhibition have been —— by the Edison and Swan 
Company, and are of the Edison-Hopkinson type manu- 
factured by Messrs. Mather and Platt, of Manchester. 
There are in all eight machines, but only six are at work, 
the remaining two being spare machines available for any 
work required of them. Four are the 10 in. long size, for 
an output of 150 volts, 320 amperes at 750 revolutions per 
minute, three of which are employed for lighting ‘* Old 
London,” the “‘ Hong Kong Pavilion and Tea Gardens,” 
the vestibule, and the Indian Palace sections, while the 
fourth is run at a higher speed to give 130 volts, and is 
used for charging the E.P.S. accumulators. It was on 
machines of this size that the efficiency experiments were 
made which we referred to and commented upon in our 
issueof May 7, 1886. Two of the remaining machines 
are for an output of 55 volts, and 280 amperes at a speed 
of 850 revolutions per minute, and are employed in light- 
ing the Exhibition dining-rooms. One of these is the 
same machine which underwent the special test of three 
weeks’ uninterrupted run, the particulars of which were 
published at the time. 


The report of the commission appointed by the French 
Chamber to inquire into the question of subsidies to the 
French merchant navy, states that since the law passed 
five years ago came into force the amount paid in the 
way of subsidies to native shipbuilders and owners has 

me on increasing, having risen from about 150,000/. the 

rat = to upwards of 450,000/. : and the effect of grant- 
ing these subsidies has so far been favourable that in 
respect to steam vessels France now comes second on the 
list, next to England, their tonnage being now 197,863 
tons in excess of that of the United States, and 186,697 
tons more than that of Germany. At the beginning of 
the year the French merchant navy comprised 14,327 
sailing vessels, representing 536,191 tons and manned by 
76,403 sailors, and 895 steamers of 467,488 tons burden, 
with 18,288 sailors, Compared to those for the year 1878, 
these figures represent a diminution of 603 in the number 
of sailing vessels, while there has been an increase of 307 
in the number of steamers, with a total increase of nearly 
30,000 tons. The coast fisheries comprised, at the beginning 
of the year, 9966 vessels, of which — 13 were steamers, 
manned by 470,000 fishermen and sailors, while the deep- 
sea fisheries comprised 478 sailing vessels, manned by 
10,054 sailors. The coasting trade was carried on by 
3543 sailing vessels and 379 steamers, with a total of about 
18,000 men. Marseilles owned 655 vessels, of 685,892 
tons; Havre, 344 vessels, of 491,131 tons ; Bordeaux, 221 
vessels, of 130,655 tons; Nantes, 161 vessels, of 103,966 
tons; the ports which come next in point of importance 
are as follows ; St. Nazaire, Dunkirk, Boulogne, Dieppe, 
and Rouen. 
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TRIPLE-EXPANSION ENGINES OF THE SS. 


“ WILLESDEN.” 


CONSTRUCTED BY MESSRS. BLAIR AND COMPANY, LIMITED, ENGINEERS, STOCKTON-ON-TEES. 


(For Description, see Page 107.) 
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EXHIBITION. 


IAN RAILWAY AT THE EDINBURGH 


FROM THE DESIGNS OF MR. D. DRUMMOND, LOCOMOTIVE SUPERINTENDENT. 


ntion, see Page 105.) 
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THE CARRIAGE OF PETROLEUM IN 
BULK ON OVER-SEA VOYAGES. 

AttHouGH the Institution of Naval Architects 
was established so long ago as 1860, only once prior 
to the present year has that body followed the 
example of kindred associations by holding a meet- 
ing elsewhere than in London. That was in the 
autumn of 1877, when a highly successful g>t+her- 








ing took place at Glasgow, the chief centre of the 
shipbuilding industry. The opportunity afforded 
by the opening of the Exhibition at Liverpool this 
year has been appropriately taken advantage of by 
the Council of the Institution, and very successful 
meetings, which terminate to-day, have been held 
at that port during the present week. Owing to 
the fact that the Local Reception Committee had 
arranged for a large number of excursions to places 
of interest in the neighbourhood of Liverpool, the 
number of papers read at the meetings has been 
more restricted than usual, there being but five in 
all, but this deficiency in number has been fully 
compensated for by the value of the papers read. 
One of the most important, and certainly the most 
opportune, was the paper ‘‘On the Carriage of 
Petroleum in Bulk on Over-Sea Voyages,” read on 
the opening day by Mr. B. Martell, the Chief Sur- 
veyor of Lloyd’s Register, who drew attention to 
the great want of economy attending the present 
method of carrying petroleum, as well as to the 
almost entire absence of British enterprise in con- 
nection with the industry. 

Few questions have agitated the shipping world 
so much as that of the carriage of petroleum in 
bulk during the last six months. This interest has 
been excited by more causesthanone. The account 
of the Russian oil wells and of their productiveness, 
of their extent and capability of almost unlimited 
development, as well as of the method by which 
the oil is carried in steamers from Baku to the 
mouth of the Volga, given in this journal by Mr. 
C. Marvin, and also in his published work on the 
same subject, has caused an interest to be taken in 
the matter by those desirous of profitably employ- 
ing the shipping now lying idle on their hands, or 
in many cases being worked at a loss, that would 
not otherwise have arisen. In addition to this, two 
sailing vessels, one German and the other Ameri- 
can, have been quite recently adapted for the con- 
veyance of refined oil in bulk from the United States 
to Europe, and have made their voyages across the 
Atlantic in safety, delivering their cargoes in excel- 
lent condition. These two vessels are provided 
with appliances for satisfactorily keeping the oil 
under control, and there is no doubt in the minds 
of those most competent to judge that the problem 
of the safe carrying of petroleum on over-sea voyages 
in its main features has been solved. 

The trade in petroleum, or rather kerosine, which 
is refined petroleum, between the United States 
and European and Asiatic countries, as well as that 
between Baku and certain European ports, has 
grown very rapidly during the past ten years. 
Last year alone 1,531,000 tons were shipped from 
America and about 350,000 tons from Baku. But 
strangely enough, British shipowners have, as a 
rule, ignored this important branch of the carrying 
trade, which has been conducted principally by 
Norwegian, German, and American vessels. Mr. 


S® | Martell gives the reasons for this lack of competi- 


tion on the part of British shipowners. The oil 
which is shipped to Europe generally in barrels, 
and to Asia and Australasia in cases containing 
two tins of five American gallons each, cannot be 
carried on board ship without a certain amount of 
leakage. It is a property of petroleum, common to 
some other liquids, that it is practically impossible 
toconfine it in any vessel having seams or joints, no 
matter how close and tight they may be made. It 


o{finds its way readily through joints that are 


thoroughly water-tight, and although by good and 
careful workmanship the amount of leakage may 
be reduced to very small proportions, it cannot, 
even in ironwork, be wholly avvided. Great care 
is taken in the manufacture and preparation of 
casks to reduce leakage to a minimum, but not- 
withstanding these precautions, the loss amounts 
in some instances to as much as 2 per cent. of the 
total weight. The oil so wasted gives off such a 
disagreeable odour, and permeates the woodwork 
of the hulls of the vessels to such an extent, as to 
render those engaged in the trade unfit, for a time 
at least, to carry dry and perishable goods. Asa 
consequence vessels once in the trade continue as 
arule exclusively in it, and they either make the 
return voyage to America in ballast, or carry re- 
turned petroleum casks, or cargoes such as iron or 
steel rails which are not affected by the odour of 
petroleum. The British shipowner, so long as he 
was able to secure remunerative freights for cargoes 
to which these disadvantages were not attached, 
keld aloof from the oil trade, which thus became 
monopolised by an inferior class of foreign wood 
sailing vessels. But the hard times through which 





the shipping trade is now ing, and the difficulty 
of obtaining freights which enable them to be em- 
loyed without loss, to say nothing of profit, has 
ed British owners to turn their attention more 
closely to the question of the carriage of petroleum, 
and to inquire whether it is not possible to do with 
profit and with safety on over-sea voyages that 
which has been done with safety for nearly ten 
years on the Caspian, viz., to dispense with casks 
altogether and to carry the oil in bulk. 

The method of carrying oil which naturally 
suggests itself as being the simplest, especially in 
wooden vessels, is by means of large iron tanks 
ranged in the hold and ’tween decks, and it is of 
interest to remark that two vessels, one iron and 
the other composite, have been quite recently fitted 
in thisway. This plan, which was the first adopted, 
was brought into use in the Atlantic trade so long 
ago as 1869, and was employed in a Belgian vessel 
for two or three years until she caught fire and was 
burnt. But the cost of the iron tanks was very 
great, and this led to the attempt to dispense with 
them, and to carry the oil in compartments of the 
vessels. With this view some foreign wood vessels 
were fitted for the purpose with transverse bulk- 
heads separating the hold into convenient lengths, 
and with two thicknesses of wood ceiling, having 
between them a layer of either felt orcement. The 
oil was carried in these vessels below the hold 
beams, with casks in the ‘tween decks in the usual 
way. But they were not successful, and disap 
one after another, and at the present time we 
believe that only one such vessel is engaged in 
the trade. With our present knowledge of the 
appliances found necessary for the safe carrying of 
petroleum on the Caspian, and of the elaborate 
precautions required to be taken, there is no room 
for wonder that those vessels which were without 
any such appliances were lost. We have alluded 
to the fact that leakage takes place from petroleum 
in barrels which is estimated to amount in some 
cases to as much as 2 per cent. of the total cargo. 
Apart from theinconvenience and the lossof oil which 
such leakage entails, the safety of the vessel is not 
thereby seriously imperilled. But with oil in bulk 
the case is different. Leakage must goon. Some 
of the oil finds its way between the frames, and 
through the seams of the planking, and becomes 
diffused through the sea water which is not able to 
enter and take its place. As a consequence the 
compartment becomes only partially filled, and 
without appliances for supplying the loss due to 
leakage, dangerous results may follow. The oil in 
a partially filled compartment must be greatly 
agitated by such severe weather as is experienced 
in the North Atlantic during the winter months, 
and this causes the vessel to strain and lose a 
larger quantity of the oil. Any fall in the level of 
the oil, too, if it takes place over an appreciable 
area, gives rise to a new danger, because the vessel’s 
stability becomes reduced, with the result that she 
lists over to a considerable angle before reaching a 
position of equilibrium. It is obvious, therefore, 
that for the safe carriage of petroleum in bulk, means 
should be taken, especially in wood vessels, to sup- 
ply any loss due to leakage. Another point of great 
Importance, which was altogether overlooked by 
those who first carried oil in bulk across the 
Atlantic, is the variation in the volume of petro- 
leum with change in the temperature. American 
refined oil has on the average a specific gravity of 
.80 at a temperature of 60 deg. Fahr., and with an 
increase of temperature to 70 deg. the specific 
gravity falls to .796. This is equivalent to an 
increase in volume of four gallons in eight hundred 
for an increase of 10 deg. in temperature, or about 
twice as great an expansion as occurs in water 
through an equal increase of temperature. Hence, 
if tanks be filled at the commencement of a voyage, 
provision should be made for the expansion of the 
oil which must follow upon getting into a warmer 
climate. None of these precautions were taken in 
the wooden vessels engaged in carrying oil in bulk 
across the Atlantic. 

It should, however, not be inferred from the loss 
of so many wooden vessels engaged in carrying oil 
in bulk that they are less suited than iron vessels 
for this trade if properly fitted. Such an assump- 
tion is indeed disproved by the fact that the wooden 
barque Crusader, specially fitted last year for the 
oil trade, has already made three very successful 
voyages from New York to London, the cargo 
having been at all times under perfect control. 
The Crusader can, however, only be considered to 
be a working model intended to illustrate the plan 
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upon which she is fitted, and which is patented by 
the owner. The cylinders in which the oil is car- 
ried in this vessel are of such small size, and are so 
uneconomically arranged, that she is able to carry 
but very little more oil than with a full cargo of 
barrels. 

Little is known regarding the details of the earlier 
steamers constructed for the oil trade on the Caspian, 
but the later ones are supplied with all the ap- 
pliances which experience has shown to be necessary 
for the safe carriage of oil in bulk. They are built 
in Sweden, and are cut in two amidships to enable 
them to be floated through the Russian canals to 
the Volga, and thence to the Caspian. 

As a result of the present movement in the di- 
rection of the carriage of oil in bulk, two steamers, 
the Gluckaiiff, built by Sir W. Armstrong, Mitchell, 
and Co., and the Bakuin, built by Messrs. W. 
Gray and Co., have been specially designed, 
the former for the American oi) trade, and the 
latter for the Russian trade from Batoum. The 
arrangements in these two vessels, as well as in 
those being built, and in others being altered, have 
certain features incommon. The holds are divided 
up into several compartments by transverse and 
longitudinal bulkheads, so that too large a a 
of oil may not be carried in any one tank ; each 
tank is capable of being filled or emptied inde- 
pendently of the others; reserve tanks communi- 
cating with the several compartments are provided 
to supply any waste due to leakage, as well as to 
hold the excess of oil in the event of expansion 
taking place ; and to each tank is fitted a ventilator 
through which any gases given off by the oil may 
escape into the air. They differ, however, more 
or less in the details of their design, The 
oil, according to one plan, is carried in tanks 
built within the hull, pains being taken to prevent 
it being brought into contact with the skin plating ; 
in another plan the oil extends to the outer plating 
in both the bottom and sides of the vessel, while in 
another it extends to the sides but not to the 
bottom, the top of a cellular bottom forming the 
base of the oil tanks. It is impossible in the pre- 
sent state of our knowledge to judge of the relative 
merits of these several plans. ach method of 
construction has its advocates ; but actual experience 
at sea can alone demonstrate whether vessels in 
which the oil is carried next the skin can deliver it 
without some deterioration in its quality having 
taken place. In one vessel it is proposed to carry 
the oil up to the underside of the weather deck. 
This plan has never, we believe, been adopted 
in the Caspian trade, and although we are un- 
able to see any great objection to it where suit- 
able precautions are taken to prevent fire in 
the event of leakage through the seams of the 
deck plating, such a result may occur in cases 
where a want of proper care is displayed. And 
this leads us to remark upon the necessity for 
moving with due caution in the introduction of 
novel and untried plans for carrying oil in bulk. 
Hasty and unconsidered proposals, which have not 
the sanction of experience, may, if put into prac- 
tice, be productive of calamitous results, and thus 
check for a time the development of what promises 
to be an important branch of the carrying trade. 

The amount of the gain in the quantity of oil 
carried under the bulk system as compared with the 
present plan depends, to some extent, upon the 
method of construction adopted, but it cannot well 
be less under some of the plans than 50 per cent. 
This of itself is a sufficient inducement to cause a 
revolution in the practice of carrying oil, but when 
itis added that the depreciation in the value of 
barrels increases by nearly one halfpenny per 
gallon the cost of the oil, and that under the bulk 
system a great saving in the time required for load- 
ing and unloading is effected, it is matter for wonder 
that the revolution now about to take place had not 
been accomplished many years ago. 








INOXIDISABLE SURFACES FOR 
IRON. 

THERE are many methods, technically known as 
‘*bronzing,” for rendering the surface of iron in- 
oxidisable, but they are confined to certain trades, 
such, for instance, as gunmaking, and the engineer 
knows but little of them. He has neither the time 
nor the patience to mp | out the ten or twenty 
alternate rustings and polishings which is required 
to get a good bronzed surface. If he has to expose 
bright work to the weather his only resources are 
constant greasing and rubbing, or the paint-brush. 





In the case where the metal is black, he has a little 
more scope and can employ either galvanising or 
the Bower-Barff process, and cover the object with 
a protective skin of either zinc or magnetic oxide 
of iron. A new method which promises to be 
easier of application than any of the previous, has, 
however, been lately brought out by M. A. de Meri- 
tens, the well-known electrician, and if it succeeds 
as well in the hands of the public as it does with 
the inventor, should find a very extended applica- 
tion. The article to be protected is placed ina 
bath of ordinary or distilled water, at a tempera- 
ture of from 70 deg. to 80 deg. Centigrade (158 deg. 
to 176 deg. Fahr.) and an electric current is sent 
through. The water is decomposed into its ele- 
ments, oxygen and hydrogen, and the oxygen is 
deposited on the metal, while the hydrogen appears 
at the other pole, which may either be the tank in 
which the operation is conducted, or a plate of car- 
bon or metal. The current has only suflicient 
electromotive force to overcome the resistance of 
the circuit and to decompose the water, for if it be 
stronger than this, the oxygen combines with the 
iron to produce {a pulverulent oxide which has no 
adherence. If the conditions areas they should be, 
itis only a few minutes after the oxygen appears 
at the metal, before the darkening of the surface 
shows that the gas has united with the iron to 
form the magnetic oxide Fe* 04, which it is well 
known will resist the action of the air, and protect 
the metal beneath it. After the action has continued 
an hour or two the coating is sufficiently solid to re- 
sist the scratch brush, and it will then take a bril- 
liant polish. The depth of penetration is shown by 
the following fact. A gun barrel was oxidised, and 
then the magnetic coating was completely removed 
by emery, until the surface again became white. It 
was again returned to the bath, and immediately, 
on the passage of the current, the black colour again 
reappeared. If a piece of thickly rusted iron be 
placed in the bath, its sesquioxide (Fe? O*) is rapidly 
transformed into the magnetic oxide. This outer 
layer has no adhesion, but beneath it there will be 
found a coating which is actually a part of the metal 
itself, 

In the early experiments with this process M. 
de Meritens employed pieces of steel only. But 
when he turned to objects in wrought and cast-iron 
he found that he no longer was successful, for the 
coating was not fast, and came off with the slightest 
friction. After many trials with currents of different 
electromotive force, he reversed the order of affairs, 
and placed the iron at the negative pole of the 
apparatus, after it had been already applied to 
the positive pole. Here the oxide was reduced, 
and hydrogen was accumulated in the pores of the 
metal. The specimens were then returned to the 
anode, when it was found that the oxide appeared 
quite readily and was very solid. But the result 
was not quite perfect, and it was not until the bath 
was filled with distilled water, in place of that from 
the public supply, that a perfectly satisfactory result 
was attained. 

The process, it will be seen, is perfectly simple, 
and demands but little skill in its execution. Now 
that dynamo machines have superseded batteries as 
sources of electricity, all that is required is a tank, 
a quantity of distilled water, and a little power to 
drive the machine. By placing a number of baths 
in series, and increasing or diminishing their 
number, the electromotive force of the current can 
be regulated without any arrangements of artificial 
resistances. We expect that many manufacturers 
will give this process a trial. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE summer meeting of the Institution of Naval 
Architects has this week been held at Liverpool. 
It is now nine years since this Institution held a 
second meeting in the year, the last occasion being 
upon a visit to Glasgow, when a very successful 
gathering took place. 

The present meeting commenced on Tuesday last 
and will conclude to-day. A good programme has 
been arranged, although. the events are not very 
numerous. There are five papers set down for 
reading, as follows: ‘‘On the Carriage of Petro- 
leum in Bulk on Over-Sea Voyages,” by Mr. B. 
Martell, Chief Surveyor to Lloyd’s Register. ‘‘A 
Description of the River Mersey and the Port of 
Liverpool,” by Mr. G. F. Lyster, M. Inst. C.3., 
engineer to the Mersey Dock and Harbour Board. 
These two papers were taken on the first day, 





Tuesday. On Wednesday a paper by Professor F. 
Elgar, LL.D., entitled ‘‘ Notes upon Losses at 
Sea,” was read and discussed. For the Thursday’s 
meeting the papers were ‘‘On the Progress and 
Development of Marine Engineering,” by Mr. W. 
Parker, the Chief Engineer Surveyor to Lloyd’s 
Register ; and on ‘‘ Atlantic Passenger Steamers,” 
by Mr. W. John, the manager of the Barrow Shir- 
building Company. The following excursions were 
also on the programme. A visit to the Dock 
Estate, which was made under the guidance of 
Mr. G. F. Lyster ; this was on Tuesday. On 
Wednesday there was a visit to Crewe and in the 
evening the mayor, Sir David Radcliffe, gave an 
‘© At home” in the Town Hall. Yesterday’s ex- 
cursions were to the s.s. Germanic, the members 
lunching on board; to Messrs. Cope Brothers’ 
tobacco works; and to the Exhibition. To-day 
the Mersey Tunnel is to be inspected, after which 
the s.s. Etruria will be visited, and finally the 
company will proceed to Messrs. Laird Brothers’ 
shipyard. For the present we propose to deal only 
with the first day’s proceedings, leaving our notice of 
the other papers and excursions for our next issue. 

The members met at the Town Hall at ten o’clock, 
and after they had been presented to the Mayor 
and the Reception Committee, the President, Lord 
Ravensworth, gave a brief address. There was a 
numerous and influential gathering of members ; 
most of the prominent members of the Institution 
being present when Mr. Martell commenced reading 
his paper on ‘‘ Petroleum Steamers.” Of this we 
reproduce an extended abstract on page 107 of our 
present issue, and we will therefore at once proceed 
to deal with the discussion. 


CarRYING PETROLEUM IN BULK. 


Mr. A. C. Kirk was the first speaker. He com- 
menced by saying that although he had been for 
six years an oil manufacturer, he had never been an 
oil shipper, and his remarks would therefore be 
very brief. He had, some years ago, been called 
on to give areport of a vessel specially arranged 
for carrying oil in bulk. This ship had proved a 
complete failure, and this was on account of her 
faulty or unsuitable construction. The ceiling of 
the oil tank was not properly joined, and the fluid 
worked up through the frames and reverse angles. 
With regard to the possibility of getting rivetting 
tight enough to prevent the oil leaking through, he* 
himself thought there should be no difficulty. He 
had made some tanks 30 ft. in diameter. They were 
made of plates from } in. to Zin. thick, which 
were fastened by 3 in. rivets pitched 14 in. It was 
ordinary scrap rivetting, well driven up, and was 
quite a success. These were round tanks, but when 
it became necessary to deal with flat surfaces there 
were more difficulties, as the flat surfaces would 
spring and the rivets would work. For this 
reason Mr. Kirk believed in a plan referred to in 
Mr. Martell’s paper, in which the oil was to be 
carried in a series of horizontal cylindrical tanks. 

Mr. Swann, of Messrs. Armstrong, Mitchell, and 
Company, has been engaged in designing steamers 
expressly for carrying oil in bulk. The chief 
troubles in carrying out such designs was to prevent 
leakage, to allow for expansion of the oil through 
rise in temperature, and to prevent accumulation 
of gas. The speaker illustrated by means of a 
diagram a plan he proposed for better dividing the 
carrying space. This consisted of a fore-and-aft 
bulkhead descending from the deck to a point 
below the water line. Here it branched into two 
parts, which descended at an angle to the vertical, 
and finally ended in the vessel’s bilges. In cross 
section the division therefore had the appearance 
of the letter Y inverted thus A. This would also 
give an easier vessel in a seaway. As to leakage, 
the remedy for this appeared to be to make the 
vessel tight, and he saw no difficulty in effecting 
this with the exercise of care. The vessels he had 
built had been treated as if they were boilers, and 
had been tested to double the working pressure. 
In only one rivet had so much leakage as a tear 
been detected when under this test. His vessel was 
so strongly built, additional stringers being provided, 
that he had no fear of leakage through straining. 

Mr. Charles Marvin said that there were 100 
tank steamers and 300 sailing vessels on the Caspian 
Sea which were engaged in carrying oil in bulk. 
Most of these are Swedish-built vessels, and owing 
to this demand the Swedish shipbuilding trade had 
not languished as it had in this country. He 
thought that English shipbuilders should look to 
this, especially remembering the fact that England 
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holds valuable petroleum districts in India and 
Burmah. After a few remarks from Mr. Laird, 
who complimented the author on his paper, Mr. 
Martell replied. He thought Mr. Swann was 
rather too sanguine in his views as to leakage, for 
they must remember that the ships referred to 
were new. Somehow bilge water would get through 
the best ships built, and this was a difficulty to be 
contended with. 


THe Liverpoot Dock Estate. 


Lord Ravensworth next called on Mr. Lyster to 
read his paper on the Liverpool Docks. This com- 
munication called forth no discussion—a few re- 
marks of a complimentary nature only being made 
by Mr. Martell, Sir Nathaniel Barnaby, and Mr. 
Laird—and it is unnecessary for us to make further 
reference to it here. 

The Reception Committee had invited the 
members to lunch, and accordingly at the con- 
clusion of the sitting the meeting proceeded to the 
Grand Hotel. At 2.30 the company met at the 
Prince’s Landing Stage and embarked on the Dock 
Board tender Vigilant to visit the Dock Estate. 

From the Landing Stage the Vigilant steamed 
down the river and entered the Canada Basin. 
There was a cold wind blowing, so cold that it was 
by no means unpleasant to get near the smoke- 
stack, but the day was bright. After landing at 
the pier, the company proceeded to examine a 
model of this part of the docks, Mr. Lyster pointing 
out and explaining the points of interest. There is 
a good deal of difficulty in keeping the Canada 
entrance clear, as there is, with certain conditions of 
wind and tide, a very serious accumulation of silt. 
In order to check this the sea walls and piers have 
been arranged so that the run of sea and set of the 
current will keep the entrance clear. In order to 
prevent the accumulation inside the basin a very 
ingenious arrangement of sluices has been devised 
by Mr. Lyster. As is well known, the range of 
tide in the Mersey is very great, the difference 
between high and low water amounting to 32 ft. at 
springs while at neaps it is as little as 11 ft. Before 
the most recent additions to the docks were made, 
the largest ocean liners could only enter the Liver- 
pool Docks for a little more than half the tides in 
the year. Such vessels had therefore to go over to 
the Birkenhead side or remain in the river until a 
part of the cargo was removed. It was stated by a 
large firm of shipowners that every additional foot 
of water gained on the then existing depth on the 
sill represented a saving of 5000/. a year. The sills 
of the docks opening on to the Canada Basin are 
4 ft. lower than any others existing in Liverpool, 
and it was to retain this depth of water that the 
arrangements were devised which Mr. Lyster de- 
scribed to the members of the Institution. 

The sluices in question consist of an iron culvert, 
12 ft. square, on the western wall which separates 
the basin from the dock. This culvert branches off 
into circular iron sluices 4 ft. in diameter. In the 
island between the two locks there is a masonry 
culvert 15 ft. by 13 ft. which divides off into 
sluices 4 ft. square. The latter are also in masonry 
and have several large masonry openings. In the 
east wall of the dock there are two circular 8 ft. 
iron pipes which terminate in a12 ft. by 12 ft. cul- 
vert, which again branches off into openings 4 ft. 
long and 6 ft. in diameter. The 12 ft. culvert in 
the east wall is also fed by two 8 ft. culverts from 
the opposite side. 

In addition to these culverts in the walls there 
are four underground pipes 8 ft. in diameter with 
3 ft. diameter openings at intervals of 47 ft. These 
have several openings and run out into the basin; 
they are intended to serve the purpose of breaking 
upand removing any accumulation of silt that may 
form in the basin in front of the dock gates. The 
openings are provided with caps so as to deflect the 
water flowing out and make it act overa larger area. 

The culverts are made of 8 in. iron pipe sur- 
rounded by concrete. This plan was found to be 
cheaper than constructing them of masonry in the 
usual way. The pipes were cast in lengths of 10 ft., 
the metal being 1 in. thick. To make the joints, at 

about 1 in. from each end arib about ? in. wide and 
$in. deep was cast on. The pipes being set together, 
a collar, made in four pieces, with corresponding 
recesses to fit the rib was bolted on by means of 
flanges. The whole was finally covered with Port- 
land cement. The bottom segment of the collar 
served as a chair. The inside of the pipes was 
carefully lined with a layer of Portland cement 
¢ in. thick, and to retain this in position there 
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The duty required of the machinery was, in three hours, to raise the level of the Sandon and two graving docks 5ft. The com- 


bined area of these docks is computed at 522,750 square feet, and ‘herefore the work to be done in three hours, starting at high water 
of a tide rising to 10 ft. above Old Dock Sill, was 2,613,750 cubic feet through an average lift of 5ft. 3in. The actual quantity pumped 


was 2,203,876 cubic feet through an average lift of 6ft. OJin. in 1h 
closed, so as to enable them to overcome the inertia of the mass of 
All these latter date from the moment when the gates were mitred. 


were, at distances of 6 in. apart, small circular 
dovetailed ribs cast on. The cement was mixed 
with Oporto gravel in equal proportions. These 
two culverts lead into a masonry chamber. From 
this a single culvert leads, from which in turn the 
outlet sluices project. The whole of the main 
culvert and its adjuncts are embedded in concrete. 
To keep the entrance to the basin clear from silt, 
the culvert on the west wall is carried to a masonry 
chamber, and from this there are three pipes, each 
having four circular outlet sluices 4 ft. in diameter. 
A similar arrangement is provided on the opposite 
side of the basin entrance. The island culvert is| 
entirely of masonry, the line it takes being curved | 
for a great part of its length. The mouths of all the 
outlets have the same level as the dock sill. 

The basin is over a large extent of its bottom | 
floored with concrete, 2ft. Gin. thick, so that the | 
water from the sluices has a smooth surface to clear. | 
In designing the sluices great care has been taken to | 
give a large intake area to the pipes in proportion | 
to the discharge, and the mouths of the intake have | 
been well spread. 

The docks, from which water would be drawn for | 
sluicing purposes have an aggregate area of 117 | 
acres, and from this it would be possible to draw | 
off 4 ft. of water. The total area of the east wall, | 
west wall, and island sluices, is 384 square feet. | 
With a mean velocity of 40 ft. a pat due to a| 
24 ft. head in the dock, the discharge would be | 
equal to nearly a million cubic feet per minute. | 
With the addition of the underground sluices | 
and others in the retaining wall, one and a/| 
quarter million cubic feet could be discharged per | 
minute. This would reduce the level of water in | 
the docks about 4ft. in twelve minutes; about 
twenty million cubic feet would be discharged into 
the basin. The full area of discharge is of course 
never used in this way, for, putting other considera- 
tions on one side, it would be a waste of water. 
Indeed the sluices require very judicious manage- 
ment so as to economically direct the flow of water 
to the parts required for breaking up the accumula- 
tion of silt and carrying it off into the tideway. 
Supposing, however, a bank should form in the 
fairway of the basin, too heavy for the sluices 
which bear upon it or else out of their line of 
discharge, it would be quite possible by opening all 
the sluices at once and douhanien the full quantity 
of one and three-quarter million cubic feet per 
minute to induce a velocity of current through the 
entrance at the rate of about ten miles an hour. 

After the work we have described had been in- 
spected, Mr. Lyster conducted his guests to the two 
new large graving docks which have been constructed 
on the east side of the Langton Dock, which forms a 
part of the most recent extension. These docks 
which lie side by side are of the following dimen- 
sions : 
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. 34min. The pumps were started before the dock gates were 
water in the well and culverts before observations were taken 


Each dock, it will be seen, is divided into two parts, 
there being gates in the middle. The total length 
of each dock is therefore 948 ft. Both docks are 
served by a 30-ton travelling crane for shifting pro- 
pellers, &c. It may be mentioned here that the 
total length of floor of all the Liverpool graving 
docks is 12,489 ft. ; while in Birkenhead there are 
2330 ft. or 14,919 ft. taking both sides of the river. 
The total area of the Dock Estate of Liverpool 
is 1078 acres. The Langton Docks are all con- 
structed of concrete except the entrances. By 
adopting this mode of building, a very great saving 
waseffected, and the material is found to be superior 
to stone for the purpose. The pumps for these 
docks are worked by a pair of Corliss engines with 
jet condensers by Messrs. Hick, Hargreaves, and 
Co., of Bolton. The steam cylinders are each 
26 in. in diameter by 4 ft. stroke. The aggregate 
horse-power is 426. 

After seeing these engines the company pro- 
ceeded to inspect the hydraulic pumping machinery 
which is in another building, taking on the way the 
100-ton hydraulic crane which has been supplied 
by Armstrong and Co. The hydraulic pumping 
engines have also been supplied by this firm. The 
two steam cylinders are each 33} in. in diameter 
by 5 ft. stroke, and work the pumps direct in the 
usual way. The horse-power given off by the 
pumps is 350, and this is used for the cranes of 
this section, and for opening gates, working cap- 
stans, &c. The visitors next went on board a tug 
and steamed up the Langton, Alexandra, and 
Hornby Docks, a distance from the entrance of 
about 4000 ft. The Alexandra Dock has three 
branches, the longest of which is close on 2000 ft., 
while the Hornby Dock is 1600 ft. long, but the 
tug only passed across the ends of these. 

From the tug the party again embarked on board 
the Vigilant and was carried up to the Sandon 
Basin. The chief attraction here was the set of 
centrifugal pumping engines supplied by J. and H. 
Gwynne, of Hammersmith. These pnmps have 
been provided for pumping water into the six grav- 
ing docks which are side by side, opening out into 
the Sandon Dock. The latter has a water area of 
10 acres, and the sill is 6 ft. 6in. below datum. 
The sills of the graving docks are, however, only 
3ft. 6 in. below datum, and it is evident, there- 
fore, that, under ordinary conditions, a vessel of 
greater draught could enter the wet dock than 
could get in the graving docks. In order to remedy 
this Mr. Lyster decided to provide pumping machi- 
nery which would raise the water level in the wet 
dock, after the ships were in and the gates shut, 
so as to get the additional depth over the sills of 
the graving docks. The pumping engines are four 
in number, and are of the usual type made by 
Messrs. Gwynne, which must be familiar to all our 
readers. Each engine works entirely distinct from 
the rest. The cylinders are horizontal, 21} in. in 
diameter by 2 ft. stroke. The pumps are 5 ft. in 
diameter, and the diameter of the suction pipes is 
36 in. The particulars given above of the official 
trial of these pumps are taken from a paper pre- 
pared by Mr. A. G. Lyster, who is assistant engi- 
neer to his father, the chief engineer to the Dock 
Board. 

The whole of the engines were at work at the 
time of the visit, and by the smoothness with which 
they ran, fully bore out the high character given 
them by Mr. Lyster at the morning’s meeting. 

So much time had passed that there was no 
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opportunity of seeing any more of the docks. The 
members accordingly again proceeded on board the 
Vigilant, which steamed up the river to where 
the Great Eastern is now riding to moorings. 

There can be few more melancholy sights to 
those who remember the enthusiasm that was 
raised by this ill-starred vessel when she was 
being built. Some few on board the Vigilant 
had taken more than a passive interest in her 
construction, and could recall Brunel’s anxious 
face and big cigar when the unhappy Leviathan 
stuck on her ways. At present her sides are 
painted in monster letters with the name of the 
enterprising firm of linendrapers and variety dealers 
who have chartered her as a gigantic advertisement. 
As the Vigilant steamed up it was evidently sup- 
posed she was bringing a party of excursionists to 
see the shows on board, for a number of lads, fur- 
nished with trumpets and rattles, mounted the 
bulwarks of the ship and produced a most discordant 
noise by way of came ; while two girls, scantily 
clothed in acrobatic costume, climbed the rigging 
and went through a trapeze performance. ow- 
ever, the Vigilant was not to be tempted by these 
delights, so steaming back to the Prince’s Stage, 
she landed her passengers ; and so ended a very 
successful excursion and the first day of the Liver- 
pool meeting. 








IRON AND STEEL AT THE EDINBURGH 
‘ EXHIBITION. 

HAvina, in our last article, dealt with the manu- 
facture of firebricks, &c., in Scotland, as illustrated 
by several collections in the Edinburgh Exhibition, 
we now pass on, by a sort of natural sequence to 
speak of the Exhibits of Iron and Steel, in the pro- 
duction of which such high temperatures are required 
as involve the employment of bricks and other fur- 
nace materials of great refractory power. The 
exhibits to which we refer are scattered up and 
down in many parts of the temporary buildings, 
and therefore it takes some trouble to find them all 
out. In the following descriptive notes, however, 
we hope to be able to pass in review all the more 
important collections which can nginsialy be 

rouped under the general head of ‘‘Iron and 
Stee .” There is some room for regret that the 
Scotch ironmasters have not shown up in this de- 
partment of the Exhibition as well as they might 
and ought to have done ; and this remark applies 
alike to the makers of pig and of malleable iron. 
The latter have, doubtless, two good and sufficient 
reasons for not being prominent exhibitors the 
extraordinary depression which has characterised 
their trade for the last year or two, and the fact 
that they have in hand a branch of manufacturing 
industry which is rapidly declining in importance, 
owing to the equally rapid increase in the demand 
for mild steel. It is certainly the case that the 
exhibits of malleable iron are very few and com- 
paratively unimportant. 

Messrs. Colin Dunlop and Co., of Quarter Iron 
Works, near Hamilton, have set an example which 
might well have been followed by various other 
Scotch ironmasters, for they have undoubtedly 
made a capital show at Stand No. 24 (Court 2), 
their collection embracing various specimens of pig 
iron, together with a full display of all the materials 
used in its production; these specimens are ex- 
ceedingly well laid out. 

In like manner, Messrs. Bell Brothers, of the 
Clarence Iron Works, Middlesbrough, put in ex- 
cellent evidence (Stand No. 21) of the great iron- 
making industry of the Cleveland district. But in 
this particular instance there is also shown excellent 
proof of the fact that the exhibitors have engrafted 
another important industry upon that of ironmaking 
—namely, the manufacture of chemicals from the 
> deposits of rock salt on Tees-side. Messrs. 

ell Brothers show specimens of four different 
numbers of foundry pig iron, togetier with samples 
of their No. 4 mottled and white iron and their 
ae pig—all of the ‘‘ Clarence” brand, which is 
well and favourably known in Scotland. The 
collection embraces a most interesting series of 
specimens illustrating the proportionate quantities 
of the various raw materials required in the produc- 
tion of a given quantity of pigorcrudeiron. These 
are Cleveland ironstone, both raw and calcined 


(with analyses of the same); Weardale limestone, 
as the flux, of which the analysis is also given; 
the coke used as the fuel and reducing agent ; 
together with the resulting slag and the iron (the 
latter in the form of a cube), and samples of the 





turnings obtained from Clarence iron. This series 
of specimens is highly instructive, and well worthy 
of being carefully studied. We next come to the 
series of specimens illustrating the salt sinkings of 
the firm, and the manufactures of which crude salt 
is the starting point. They include (1) a core of 
red sandstone obtained from a depth of from 900 ft. 
to 1100 ft.; (2) a core of gypsum, or sulphate of 
calcium, obtained from a depth of 1100 ft. to 1110 ft. ; 
(3) a core of rock salt got at a depth of from 1130 ft. 
to 1200ft. The first and second cores are about 8 in. 
in diameter, and the other is about 2 in. less, and 
they are all about 2 ft. high. These cores were 
obtained by the diamond rock-boring system devised 
by Colonel Beaumont, and many of our readers are 
doubtless familiar with it as carried out by Messrs. 
Bell Brothers and other mineowners in different 
parts of the kingdom. - There are likewise in this 
collection two tall glass jars containing bicarbonate 
of soda and bicarbonate of ammonia in the ‘‘mother 
liquor.” Lastly, there is a case of four compart- 
ments containing, respectively, excellent samples of 
marketable chloride of sodium (common salt), car- 
bonate of soda, bicarbonate of ammonia, and bicar- 
bonate of soda—all being illustrative of the 
Schloesing ammonia-soda process, which many of 
our readers have no doubt seen in operation at the 
Clarence Works. 

Without necessarily dealing at present with other 
exhibits of pig iron and the raw materials of its 
manufacture, we may find our way to the Central 
Court, about the middle of which we have the 
magnificent trophy of the Steel Company of 
Scotland. The great interest, both scientific and 
industrial, which attaches to this collection of 
exhibits, amply warrants the prominent position 
allotted to it. The trophy takes the form of a 
portico, there being four columns supporting an 
entablature, which is itself surmounted by the 
lower portion of a marine boiler front rolled and 
flanged at the company’s Blochairn Works, and 
intended for a boiler 14 ft. in diameter, having 
four furnace flues. From side to side the trophy 
measures 16 ft., and from front to back 8ft. The 
columns are 2ft. 3in. in diameter and 11 ft. high, 
and they are all made up of groups of bars of the 
heavier sections rolled by the company. One of 
them is formed of rails ; another of angles and Z-bars; 
the third of tee-bars, bulb tee-beams, and tram- 
rail sections ; and the fourth consists of channel bars, 
I-beams, and bulb bars. The entablature, which is 
formed of a framework of 16-in. channel-bars, is 
covered or decorated on all its four sides with short 
pieces of nearly all the sections—bars, rails, beams, 
&c.—rolled by the Steel Company, all polished and 
secured by means of screws ; and on the top, over 
all, there is, as we have said, the four-furnaced 
flanged boiler-front, and which gives to the trophy 
a total height of 20 ft. Under the entablature and 
between the columns, there is suspended a screen 
of “reeled” steel round bars; and these in turn 
support five letters about 1 ft. in depth, making, in 
scrip character, the word 

STEEL, 
the letters being formed out of similar bars polished 
and bent cold. 

The floor space between the columns is occupied 
by a number of the steel castings, such as have 
earned a well-deserved reputation for the Steel 
Company. They include a marine engine piston, 
engine parts of various kinds (which up till lately 
have been forged), and wheel-gearing of all de- 
scriptions. Some cast-steel stanchions may also be 
noticed. These have been in part forged, bent, 
twisted, and welded, and have behaved, indeed, 
exactly as if they had been made of the best 
wrought iron. Examples of numerous forms of 
fish-joints are shown between the side columns of 
the trophy. 

Outside in the open grounds to the south of Old 
Edinburgh, the Steel Company have another stand, 
at which they show full-sized models of cast-steel 
sterns, stern-posts, and oe brackets, such as 
are made at the company’s Hallside Works for war- 
ships for the British and other governments and 
for merchant vessels. Some large steel castings 
are likewise shown here, one of them being an 
anchor of the Admiralty pattern. Before leaving 
this outside stand we would suggest to visitors that 
they should pay particular attention to several ex- 
hibits which have been rolled in the company’s 
universal mill. These include a long bridge plate 
with rolled edges, an eyebar blank for sw oy sus- 





pension links, and a stepped girder boom plate of 


varying thickness. We may mention that bridge 
plates, such as the one exhibited, can be rolled in 
this mill from 6 in. to 24 in. wide, of any thickness, 
and up to 50 ft. or 60 ft. inlength. The eyebars 
are rolled with thickened ends so as to allow for 
the subsequent formation of the head of the bridge 
suspension link, by forging. The stepped boom 
plate exhibited (which is, we believe, the first of 
the kind that has ever been rolled) is, intended 
to take the place of the usual built-up flanges. 
Within a few yards of this stand there is also exhi- 
bited by the Steel Company a gigantic steel plate, 
measuring 28 ft. long by 8 ft. 3 in. wide and 2 in. 
thick, and weighing about seven tons. Leaning 
against this plate there is a double-headed rail of 
a somewhat extraordinary appearance. Made by 
the company, it has been bent and twisted almost 
into the shape of the italic letter w—thus Ww, one of 
the bends being to a radius of about 12in., and yet 
it shows not the slightest indication of a crack. 
This rail was laid at the site of the accident at 
Ralston Junction, near Paisley, in 1880. 

In connection with the mild steel industry, we 
speak of the Steel Company of Scotland as the 
oldest concern north of the Tweed, and now we 
have to make some remarks regarding the exhibits 
of the Company which may be considered the latest 
candidate in Scotland for favour amongst engi- 
neers, boiler-makers, bridge-builders, and generally 
amongst the users of mild steel. We refer to the 
Glasgow Iron Company, who have for a number 
of months been doing much to bring the basic- 
Bessemer or Thomas-Gilchrist process to a trium- 
phant success; and so far as the quality of the 
finished material is concerned, they have succeeded 
in aremarkable degree. This is scarcely the place 
or time to enter upon a detailed description of their 
basic steel works, and only a few remarks can now 
be devoted tothem. They have been laid down at 
avery short distance from the blast furnaces be- 
longing to the Glasgow Iron Company at Wishaw, and 
are intended for the use of the highly phosphorised 
pig iron that is made by the company. There are 
three 8-ton converters, together with all the neces- 
sary plant for working them, heating furnaces, 
cogging mill, &c.—the finishing mills for rolli 
plates, bars, rods, tube strips, &c., being embrac 
in the company’s works at Motherwell, to which 
there is a private line of railway two or three miles 
in length. The working of the basic process is under 
the immediate management of a skilled metallur- 
gical engineer, who has had great experience in it 
on the Continent ; and in his hands every effort is 
made to secure the production of finished steel of 
uniform and regular chemical composition and 
physical and mechanical properties. Molten iron 
direct from the blast furnace is not used in the pro- 
duction of the steel, the uniform practice being to take 
pig iron which has been most carefully analysed 
and then to select and mix it to a regular standard, 
so as to contain silica, manganese, phosphorus, and 
sulphur in very definite proportions. This practice 
results in producing steel of the desired quality 
and capable of bearing.the most exacting tests. 

The steel that is made at the Wishaw Steel 
Works is of various qualities, so far as the presence 
of carbon in it is concerned. Some ofit is made of 
an exceedingly soft quality, down even to 0.07 per 
cent., or less for merchant bars, tubing strips, &c., 
where it is desirable that the utmost facility for 
welding may be guaranteed. As regards the soft- 
ness and the tensile character of the Wishaw steel, 
visitors to the Exhibition have ample evidence 
at Stand No. 656 (Court 1). The collection 
of exhibits there exposed may with advantage 
be studied by users of steel, and by Admiralty, 
Board of Trade, and Lloyd’s inspectors. Probably 
in the whole range of the mechanical testing of steel 
there have never been displayed more extraordinary 
evidences of the possession of the qualities just re- 
ferred to than in these samples of basic steel shown 
by the Glasgow Iron Company. The stand is, un- 
fortunately, in a rather out-of-the-way place, and 
even when found, it does not set up any pretentious 
claim in the way of ‘‘ show ;” but its contents will 
bear and amply repay the most careful inspection 
and study. They are exceedingly numerous, and 
the torsion, hammering, bending, punching, drift- 
ing, and other forms of mechanical punishment 
which they have undergone—all while the material 
was in the cold state—are perfectly surprising. The 
specimens shown, illustrate the whole of the basic 
process from the raw pig iron, blast furnace slag, 
&c. ; and they are accompanied by a variety of 





tables of chemical analysis, showing the composi- 
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tion of the pig iron, the slag, the steel of soft 
quality, as for merchant bars, and of boiler-plate 
uality, the basic converter slag, &. We regret 
that we cannot command space to reproduce these 
instructive tables. 
(To be continued.) 





NOTES. 
Tue Hupson Bay Rattway. 

THE Ottawa correspondent of a Scotch newspaper, 
writing on 14th July, reports that information had 
arrived at Winnipeg to the effect that the first rails 
for use in building the Hudson Bay Railway had 
been shipped from England by one of the Hudson 
Bay Company’s sailing vessels, en route for York 
Factory, and that they were then daily expected to 
arrive, if they had not already reached that port. 
The rails were to be landed twenty miles up the 
Nelson River, at the head of the tidal water, where 
the construction of the line was to be commenced. 
He further states that the object in starting at the 
end of the route was to strengthen the faith of the 
British stockholders, and to satisfy them that the 
scheme was a bond fide one and not a mere specula- 
tion. 


A Curious Optica ILLusIon. 

M. de Parvelle has called the attention of the 
French Academy of Sciences to a curious illusion 
of the vision which may account for the apparent 
oscillation or swinging of stars sometimes observed, 
and called by the Germans Sternschwanken. When 
the eye looks forsome time at a small feebly lighted 
body, itself being in complete darkness, the body 
appears to oscillate or describe certain curves. Itis 
a phenomenon of the subjective order ; and appears 
to be of the same nature as the movement of a star 
observed when a person leans the head against 
a wall, and fixes his eye upon the star. The star 
appears to be agitated in its place and to oscillate 
rapidly. In ordér that the motion may be noticed 
there should be no moon, and the sky should be 
clear. A lunette takes away the apparent motion. 


TorreDo Boat For CHINA. 

A new torpedo boat for the Chinese Government 
has recently left the wharf of Mr. Schichau, of 
Elbing, under steam for Canton, China. This boat 
is 144 ft. 4in. long, has 16 ft. 5in. beam, and 
7 ft. 64 in. draught. It is fitted with triple expan- 
sion engines of the Schichau type, and capable of 
indicating 1500 horse-power. On the trial trip, 
run, as in all boats built at these works, in the open 
Baltic, the registered speed was 24.23 knots for one 
hour’s duration, the boat being fully equipped, and 
carrying coals for 1000 knots on board. The mean 
speed on a two hours’ run under similar conditions 
was 23.9 knots. On another run made with com- 
pletely filled bunkers, coal for 3000 miles, an 
average speed was maintained during four hours of 
22.5 knots. This torpedo boat is being steamed 
vid the Suez Canal to China, with a crew on board, 
consisting of captain, mate, three engineers, four 
stokers, and six sailors, and special provisions have 
been made to make the cabin accommodation as 
convenient as possible for the hot climate. 


CoaL IN THE CRIMEA. 

During the last Russo-Turkish war the stocks of 
English coal which had been accumulated at Odessa 
and Sevastopol fell short, in consequence of Hobart 
Pacha’s blockade, and the inhabitants of the former 
place were not only fora period seriously distressed 
for fuel, but at the latter the cruisers had to cease 
their operations. Since then the coalfields in the 
Donetz region have been attached to the southern 
ports by a better system of communication, but 
still, the southern railways having only a single line 
of rails, the military traffic would probably again 
interfere with the despatch of large consignments of 
coal to the Black Sea littoral. On this account 
great satisfaction is expressed in Russia at the dis- 
covery of two beds of coal close to Sevastopol itself. 
One of these is in the neighbourhood of Sim- 
pheropol, and the other in the historical valley of 
the Alma. Each contains a deposit of many million 
tons of coal, which is said to be of excellent quality, 
and lies clcse to the surface and to the Lozova 
Sevastopol Railway. The Government survey of 
the district is not yet complete, but sufficient 
evidence has been accumulated to warrant the 
belief that the entire area of this coalfield con- 
tiguous to Sevastopol is not far under 40 miles. 
Near Yalta and Theodosia it is known that coal 
exists, and as soon as the survey of the above dis- 
trict is complete it is intended to continue the inves- 





tigations, so as to definitely determine the general 
area of the coal region of the Crimea. The Russian 
Admiralty, we hear, is taking great interest in the 
survey, and when the mines that have been started 
under Government auspices begin to work, some of 
the Crimean coal will be served out to the Black 
Sea fleet. 
Monster Buast oF GRANITE. 

Saturday last, the 24th inst., was the occasion of 
one of the periodical blasts which takes place at the 
granite quarries on Lochfyneside, leased to Messrs. 
A. and J. Faill, paving contractors, Glasgow. At 
present two quarries are being worked in the district, 
one of them being Crarae Quarry, near Crarae Pier, 
and the other being Furnace quarry, between Crarae 
and Inverary, the seat of the Duke of Argyll. It 
was at the last-named quarry that the ‘‘ monster 
blast” in question took place, the amount of gun- 
powder employed being 4tons. Aningoing ‘‘ mine” 
had been driven to the extent of about 40ft., and 
from it there were driven into the rock two 
diverging chambers or passages to accommodate the 
powder. The total length of the mining was about 
90 ft., the cost of which was about 1201. The 
ignition of the gunpowder was effected by means 
of an electric dry battery, which was worked ina 
secluded spot at a distance of about 200 yards from 
the portion of the hillside that was to be erupted. 
There were a number of workmen’s houses in 
somewhat close proximity to the quarry, and within 
a short distance of the seashore, but they were 
vacated at the time, the nearest person being the 
operator of the battery. When the explosion of 
the powder was effected the whole face of the 
mountain side began to move, and the report, 
which was terrific, loudly reverberated amongst 
the neighbouring hills. It was estimated that the 
quantity of rock that was removed reached some- 
thing like 100,000 tons, which will furnish sufficient 
dressing material to keep the workmen at the 
quarry employed for the next two years. Another 
‘* monster blast” is expected to take place at Crarae 
Quarry towards the end of August. The ‘‘ head” 
in this case is being driven 60 ft. into the hillside, 
and the divergent chambers are to be charged with 
no less than 7.tons of gunpowder. This system of 
blasting has now been practised to excellent purpose 
on Lochfyneside for many years, the originator of it 
being Mr. William Sim, of Glasgow. 


Eneuiso TraDE witH Batoum. 

Now that the porto franco at Batoum is dead and 
buried, it may be useful to point out the prospects 
of trade with the place, to which we were unable 
to refer last ‘eile. While the porto franco pre- 
vailed, the general belief at Batoum that it would 
not last long, was detrimental to business, and inter- 
fered especially with foreign enterprise. Under 
the new arrangement it comes under the usual 
tariff regulations of Russia, and if these are very 
severe it should be remembered that in spite of 
them, the Germans contrive to carry on a very 
flourishing business with the country. As a matter 
of fact, our merchants of to-day, who lack the 
enterprise of their forefathers, allow the Germans 
to act as middlemen in the trade between Russia 
and Europe, and intercept profit which not so very 
long ago went exclusively into English pockets. 
What is wanted is that our manufacturers should 
make up for this waning of enterprise on the part 
of the merchant by sending their own representa- 
tives to the Caucasus and Russia. At present Baku, 
unknown a few years ago, is distributing nearly 
100,000,000 gallons of refined petroleum over Russia 
and adjacent countries. Could not the thousands 
of lamps called into requisition in new districts for 
the first time be supplied by Birmingham? Again, 
a large proportion of the Caspian region has been 
suffering for centuries from a dearth of fuel, and 
even in many parts of Persia and Afghanistan the 
people experience cruel discomfort in winter, when 
snow lies on the ground, owing to the same cause. 
To-day refined petroleum can be had fora few pence 
a gallon throughout the former region, but Russian 
enterprise has not kept pace in supplying people 
with oil stoves. Cooking and heating stoves, of 
which a wonderful variety of types, burning rela- 
tively little oil and performing every culinary opera- 
tion without any smell, have been rendered a 
specialty of Birmingham of late years, are practically 
unknown in Russia, above all in that region where 
petroleum is so plentiful and fuel so dear. Here 
alone is an opportunity for trade exceeding any- 
thing carried on with Batoum by England during 
the prevalence of the porto franco. Then there are 





the pipes and the pumping machines for Batoum, 
and the tank cars for the railway. Of the latter 
some hundreds have been added to the Transcau- 
casian Railway since last autumn, and there is no 
reason why they should not be manufactured by 
England as well as by Germany. Some encourage- 
ment may be derived from the fact that, according 
to the last market quotation, English iron holds its 
own at Baku against Russian, Belgian, and German 
competitors. e should like to see manufactured 
goods doing the same, and recommend manufac- 
turers to bestir themselves about Batoum before 
the Germans avail themselves of the transition to 
a all the promising openings of business 
there. 





ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 

Srr,—Mr. O’Neale’s laugh at me in New York a its 
way over the Atlantic, and, reflected from your columns, 
came back to me after a 6000 miles journey fresh, spark- 
ling, and racy, as it left him; and as I read it I think I 
see pleasant smiles lighting up many faces, my inaccu- 
racies, misstatements, and big adjectives, all are ridicu- 
sa | wrong, and England, may lie down happy, feeling 
that her old steam horse is a far better animal than the 
American colt. 

Now I had been preparing what I had hoped would be 
my last letter to you on this subject, and was rather in a 
pa pata mood when Mr. O’Neale’s letter came and dis- 
pelled my melancholy, and I said let us laugh together 
and have a good time in this letter. 

I feel greatly flattered at the pointed attention Mr. 
O’Neale pays me in his letter, indeed I am in all his 
thoughts ; he has a good many doubts and fears about 
what he sees, but he turns every time to hammer at me; 
and therefore, greatly against my will, I am compelled 
to speak about myself. Now I will at once confess that 
I have been often laughed at by mechanical men. 

1. I was laughed at when I took up my old friend, Sir 
Joseph Whitworth’s system of fine measurement, and 
made his ideal a practical reality in locomotive workshop 
practice, bringing in that precision and certainty of work- 
manship, which now prevails in all first-class workshops 
of England and America to-day, 

2. 1 was laughed at when on this basis of fine measure- 
ment I established a system of duplicating locomotives, 
by which they could be produced all perfectly alike, any 
part being interchangeable; this, with the utmost 
economy, a system which has not been excelled even in 
America, and which England must yet adopt, if she is to 
take the lead in the manufacture of locomotives. 

3. Toften laugh at myself when, with the brightest 
prospects as a locomotive engineer, Tleft them and went 
to Leeds to make duplicate locomotive boilers by hy- 
draulic pressure, and on the same principle of fine 
measurements. This has been partly accomplished, but 
not so perfectly as it must yet be done. 

4. I was laughed at when some fifteen years ago I 
brought from America samples of crucible steel plates 
possessing the properties of copper, and showing the 
could be softened by quenching them in water when poe 
hot, and that I had seen them in use for fireboxes in 
America, and recommended their adoption in England. 
According to Mr. O’Neale, Canada is in advance of Eng- 
land in this respect, and let me ask what would England 
have saved in copper fireboxes and brass tubes if she had 
taken my advice? 

Now lam perfectly willing to be laughed at for all 
these things; some have come out all right, and the 
others must come, and I am not ashamed of them; but I 
never thought I could be laughed at for the “‘ theory,” 
“that a chilled wheel would outlast a steel-tyred one.” I 
ran, I believe, the first steel tyres Krupp sent to England; 
as asteel manufacturer I have made hundreds of steel 
tyres. 

I visited America fifteen years ago and saw all the 
principal railways and shops. Then, in 1876, I went 
through the best New England workshops, and spent 
some months studying the finest show of machinery this 
world has ever seen at the Centennial. Since 1881 I have 
resided here, where I see most days some railway practice. 
I have travelled largely over this country from Montreal to 
Florida and westward across Kansas, and now with all 
this experience and knowledge an associate member of 
the Institute of Civil Engineers fastens on me a theory of 
the most ridiculous and absurd j|kind, comes to America 
to find it proved, shows how ridiculous! wrong I am, 
and sets the world laughing at me! Surely I may in turn 
— at the man who invented such a theory. 

r. O’Neale seems to have met with some blundering 
workmanship in his travels, and he says against the bar- 
frame that there are fifty welds in each, that they are dif- 
ficult to make and occasionally give way. Now granted 
all this, are all welded-up frames for heavy machinery to 
be F hecge up ?—stern frames forjscrew steamers, &c. Mr. 
O’Neale’s argument is really against all welding and not 
inet the bar-frame, and his deductions are original and 

roll, 

*¢ A wheel will run with several bad welds, but a frame 
will not, and this is the great defect of the bar-frame.” 

Now my argument against the English wheel, as com- 

ed with the American, was that the material of which 
t was made, and the principles on which it was con- 
structed, were wrong, and every weld in it unnecessary. 
Yet Mr. O’Neale justifies the welds in the wheel, and 
condemns them in the frame, and counts them up against 
it. Let us count up the welds in an English and Ame- 
rican train of fifty wagons: 
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Eng’ ish Train: Welds. 
Engine 6 wheels, say 50 welds each ... 300 
Tender 6 of 9 a. : 300 
Wagons 200 ”» 30 of 6000 
Total welds 6600 
American Train me 100 


Now carry this out in all the railway stock in England 
to-day and you will find 66 million more welds than in the 
same quantity of American wheels; or suppose America 
had adopted the English wheel there would have been 200 
million more welds in its stock than there are to-day. 
And looking at the matter not only as it stands to day, 
but going k over the early period of railways, from 
then till now, I ask Mr. O’Neale if there is any adjective 
strong enough to commend the economy, simplicity, and 
science which led the Americans to retain and improve 
the cast-iron chilled wheel. A 

On American railroads to-day there must be running 
nearly 7,000,000 of wheels, of these 143,000 are under pas- 
senger cars, of which a very small number have steel tyres, 
many I believe on paper centres, but the number of 
them is small though increasing. The great wheel of 
America is the cast-iron wheel with the chilled face for 
carriage and wagon stock; and for engines the cast-iron 
wheel with steel tyres, and with no complicated fastenings 
of any kind to secure the tyre to the wheel. Had Mr. 
O’Neale had any doubt as to the strength of the chilled 
wheels, he should have asked the makers he met to test 
one for him ; I have always found them willing to do so, 
and the wheels very tough subjects to break up. 

Mr. O’ Neale accuses me of making misrepresentations, 
but I do not charge him with making misrepresentations 
or trying to mislead your readers by saying that all bar- 
frames have fifty welds each, or that it was a usual thing 
for engines new from the manufactory to have their frames 
se d. He and I belong to an honourable profes- 
sion, are members of an honourable Institution, and 
should not accuse each other lightly of dishonourable 
things. America is a large country, “1 % move quickly, 
and one cannot verify all one hears. I beg he will be 
as lenient tome as I amto him. I may be misled, I am 
not infallible, but I must inform Mr, O’Neale that if he 
had made inquiries he would have found plenty of bar- 
frames in which there were no weldings, the pedestals or 
horn-plates being secured by bolts and keys. I believe 
there are far more frames built in this way than with 
welded frames. a A engineers prefer them because of 
the facility it gives for repairing them, when they get 
bent or broken by an accident. 

Now perhaps I ought to understand bar-frames better 
than Mr. O’Neale, because I began my locomotive career 
at Bury’s, in Liverpool, where only the bar-frame was 
used, and there is very little difference between the 
American and Bury frame, except in strength of section, 
for engines with 20 in, cylinders run with this built-up 
frame. And now having swept away Mr, O’Neale’s great 
objection to the bar-frame by getting rid of the welds, 
his argument about the plate slotting machines also comes 
to nothing. 

Now I don’t want to be hard on Mr. O’Neale, for he 
has made a very common mistake of ay oe people who 
come over here for three months, who think they know 
everything and rush into print. He complains of my 
inferences; now what inferences could be drawn from 
his letter? 

That it is a ludicrous thing to compare the American 
engine with the English one. 

hat bar-frames are difficult to make, and many have 
to be rewelded after being in use. 

That it is dangerous travelling on account of broken 
wheels. 

That English wheels are largely taking the place of 
American ones in the United States and Canada. 

I honestly think Mr. O’Neale is sincere in believing 
these things, and had no intention of misleading any one, 
but Mr. O’Neale has not learnt very much, because he has 
come here with a biassed mind; he has studied the bar 
frame, but how little he knows about it ; he has studied 
the chilled wheel, but he has never tried to break one. He 
knows nothing about the Wooten engine, does not appear 
to have seen one. He confesses the steel firebox will last 
for sixteen years or more, but he throws doubts even on it 
when there is lime in the water. 

He does not say a word about tne saving in cost by 
using the American engine, about the crank-axle being 
eliminated, steel tyres running without fastenings on 
engine wheels, or how much longer an engine will run 
without repairs when constructed so simply. He does 
not see what most mechanics discern, the mechanical 
genius of the country in the system of duplication which 
runs through everything. Even when talking on his own 
subject he is not sure about it, but takes out his drawing 
and then says a bar-frame requires more slotting than a 
plate-frame. 

My last words on this question I hope to have ready 
for your next issue, when I will endeavour to close the 
discussion as far as I am concerned, and in concluding 
this letter, while I have felt compelled to say many things 
about myself, I must add that Iam a loyal British sub- 
ject, and in writing as I have done I have no other end 
in view than the good of my country. I believed Mr. 
Burnett was leading England into a fool’s paradise by 
praising the English locomotive at the expense of the 
American one, For the last fifteen years I have studied 
the progress and advancement of railway invention in 
this country and seen England falling behind in the race, 
and that I might the more vividly impress my belief on 
English mechanical men I have spoken of myself and my 
work, Few men have had such opportunities of judging 
and —— this question, and in ordinary circumstances 
my opinion, founded on a long knowledge, might be con- 
sidered as authoritative. Mr, O’Neale might have done 





uestion had he entered into it with 

roper spirit. The best he could have done would have 
4 to publish some of the oe of the engines he 
saw and compare them with the mileage made on British 
railways, and in order to afford an opportunity for your 
readers to do this, I append the running of the standard 
engines of the Pennsylvania Railroad, that he may still 
more despise the system of standards in duplication of 
engines which I recommended, and which he may laugh 
at as he laughed at me. 

Thirty-ninth report of the Board of Directors of the 
Pennsylvania Railroad to its stockholders, March 9, 1886, 
that is for year 1885. 


much to settle this 

















Page 120, Number of locomotives ‘im 1260 
Leased .. on se - 27 
Condemned ee we es 4 31 
Engines a3 nn 1229 
Page 116. Total mileage .. 34,025,750 
Freight mileage... 22,052,186 
Passengermileage 11,973,564 
Page 121. 
Greatest General 
Divisions of Line. Mileage of | Average Reng ato 
any Engine,| Mileage. 
Passenger Engines. 
Pennsylvania Railroad 80,385 35,475 | 1 33.784 
New Jersey .. a 61,043 31,182 | miles 
Philadelphia and Erie 61,412 40,728 |) . 
Freight Engines, 
Pennsylvania Railroad ..| 50,360 26,464 |) average 
New Jersey... ..  ..| 44,889 95,184 |$ 25,997 
Philadelphia and Erie | 36,594 25,284 miles. 


| 


The engine which ran 80,385 miles in 1885 must have 
run 1545 miles in every week during the year, and 220 
miles in every a | in the year to make this mileage. 

am, yours faithfully, 
JOHN Firnik, M., Inst. C.E. 
Dundaff, Pa., U.S.A., July 5, 1886, 











THE HAWKESBURY RIVER BRIDGE. 
To THE EpiTor oF ENGINEERING. 

Sir,—In your number of April 23rd I noticed a letter 
from a correspondent signed ‘‘A. J. Sedley,” which 
revived in me the memory of an ancient controversy. The 
superstructure of one of the designs for the Hawkesbury 
River bridge, illustrated in your journal, was designed by 
me on the compound cantilever and girder principle, 
and is doubtless one of those to which Mr. Sedley alludes 
as based on his invention. Now, your readers, few of 
whom have seen Mr. Sedley’s specification, might suppose 
that he had invented the compound system now being 
carried out in the Forth Bridge and coming into vogue in 
America and elsewhere. Nothing of the sort, however. 
Not one of these bridges is designed on Mr. Sedley’s sys- 
tem, which is merely a continuous truss of varying depth, 
presenting an external resemblance to the compound sys- 
tem, but differing from it essentially. The Forth and 
the other bridges referred to are discontinuous structures, 
in which hinges and expansion joints are provided at the 
irene of the central sigan with the cantilevers ; Sed- 

ey’s specification specially provides that his superstruc- 
ture is to be solidly bound together. 

The first patent for a cantilever bridge was taken out by 
me in 1856, some years before Sedley’s patent. A cardboard 
model of a bridge on this system was exhibited soon after- 
wards at the annual conversazione of the Institution, 
and now stands in the Patent Museum at Kensington. 
This design provides for an expansion joint at the centre of 
the span, but the design is defective, as I soon saw the 
necessity of allowing for the effect of unequal loading by 
providing a hinged girder to carry the load from one 
cantilever to the other. I had nearly got the right thing, 
but not quite. Then appeared Sedley’s patent, whic 
had the same defect, though it looked more like the right 
thing. He missed it as narrowly as I had done. I then 
patented the necessary improvement, and on this last 
system the bridges in question have been designed. 

This improvement, the hinge joint, is vital. I doubt 
whether the Forth Bridge could be built on Sedley’s 
system at all, but if so it would be at a vastly increased 
expense in consequence of the enormous strains caused 
by unequal —- in Sedley’s superstructure. 

The history of this invention resembles that of many 
others. The same idea is floating in several minds. He 
who first works it out into a practical shape, appreciates 
the value of the improvement, and brings it before the 
public, is generally termed the inventor. I claim to have 
been the first person to have discovered the value of the 
cantilever system, which I went to the expense of patent- 
ing in a crude form in 1856, and to have been the first 
person to bring the invention into a practical shape in a 
subsequent patent. 

For many years I strove to get the system tried by 
English engineers, but in vain. The great objection 
raised to it was its novelty. Engineers of note would not 
risk their reputations in trying ‘‘experiments.” Having 
** never been carried into practical effect” was fatal to it. 
Now that its merits have suddenly dawned upon the 
engineering world, we are told that it is no new idea at 
all, that it is as old as Greek temples, or that it is merely 
a continuous girder. A specially continuous structure 
identical with a specially discontinuous structure, because, 
forsooth, there is a point of contrary flexure in a con- 


tinuous girder, and once upon a time the rivets were cut 
out of a continuous girder at this point of contrary 
flexure, and the girder did not fall down under a fixed 
load. ‘However, the girder was quickly rivetted up again, 
and till then no one ventured to put a moving load upon 





it. By similar reasoning we can prove an ordinary truss 
to bean arch. Thus, a bowstring truss is only a truss in 
which the top boom is curved instead of being straight. 
Again, a bowstring truss is merely an arch in which the 
thrust is taken by a tie instead of by abutments, and the 
bracing is placed between the tie and the arch instead of 
in the spandrils. And as things equal to the same thing 
are equal to one another, an ordinary truss is an arch. 

Whatever the system may be called its merits were 
unknown or unappreciated until _ lately. Had they 
been it would have been adopted. I knew its merits thirty 
years ago, and called attention to them publicly and 
privately for many years, but I was a voice crying in the 
wilderness, Now the world resounds with the fame of 
engineers who are building great bridges on this system, 
while the inventor remains in obscurity. 

T an, Sir, yours faithfully, 
Epwarp W. Youne, 
Cockatoo Island, Sydney, N.S.W., June 17, 1886, 








HYDRAULIC RAMS. 
To THE Eprror oF ENGINEERING. 

S1r,—In your journal of April 9th last is a description 
of Pearsall’s hydraulic rams. 

The writer would be obliged to any of your readers 
who could furnish the name of the maker of these rams, 

Yours, &c., 
Dublin, July 27, 1886, M, A. 








PRIMARY BATTERIES. 
To THE Eprtor oF ENGINEERING. 

Srr,—Mr. Walker is hardly fair in taking for granted 
that Mr. Upward has jumped at the conclusion that 
because an apparatus works well in a laboratory it will 
do so in unskilled hands. On the contrary every detail 
has n worked out with unskilled labour in view, and 
carefully tried by being placed in unskilled;hands. 

The next three paragraphs I leave out as irrelevant. 
Mr. Walker then again brings forward his old cry of too 
many things todo. Reservoirs to fill, say, twice a year, 
by the man who brings the acid ; three taps to turn three 
times a week ; manganese to recharge say once a month ; 
primaries and secondaries to fill with a common water- 
pot once a week ; and the zincs to replace all on the same 
day every four months. Mr. Walker omits this last, 
perhaps wisely on his part, as future comparisons might 
be odious. This description of the working coming from 
him is about as high a compliment as could be well paid 
to the battery. 

No one ever professed that there was xo attention 
wanted, only that the amount of attention required had 
been brought far below that for every other known battery. 

If Mr. Walker would enumerate what he is pleased to 
call gimcracks it would be more tothe point than vaguely 
to assert that there are a number. 

The few contingencies which Mr. Walker mentions 
afford very fair examples of the care which has been 
taken with details to foresee and prevent them. The 
water cock does not ‘‘ turn,” as see from published 
illustrations, but is an adaptation of the ordinary ball- 
cock, which requires very little power to work it, and 

ives as little chance of sticking as can possibly be attained. 
The magnet power is far in excess of what is required to 
work it. The contact is an amalgamated rod dipping deep 
into a mercury cup, so that possibility of dirty contact is 
avoided. The buffing (? bubbling) bottles are protected 
by wooden cases, and can hardly a broken. Ifthe drain 
cock of a cell does break, considering the carbon cell is 
ay drained as dry as possible, there would be no 
arm done on this score ; the consequence would be that 
air would drawn in at the break. I may add that 
except when specially ordered we are now simply bring- 
ing the tubes straight down to the trough without taps. 

f one of these things happens, who is to put it right? 
asks Mr. Walker. Now Mr. Upward’s great aim has 
been, first, to make manipulation as easy as possible, and 
secondly, to so arrange details, that by their downright 
simplicity, it should ,be almost impossible for them to go 
wrong, and if by any chance they should, it should e 
perfectly easy to replace them. And it is one of the 
strong points of the battery that it lends itself more easily 
to this than any other. 

I fail to see anything misleading in my description of 
the working of the battery. What I said was that the 
working of the chlorine generator was simply a matter of 
turning three tapa, in point of fact there is very little 
- to do to the battery besides this, as vide my last 
etter. 

Now as to my two questions and Mr. Walker’s answers 
thereto : 

Mr. Walker had said that he would rather trust a man 
to attend to an ordinary acid battery than to a chlorine 
generator, and my point, as I think any of your readers 
would have seen, wasthis. Take the number of cells in 
the bichromate battery as twenty, the same number as 
inthe Upward battery. Each one of these cells has to be 
separately filled with acid and emptied when the charge 
is spent, and in an ordinary bichromate battery emptying 
the cells means taking them to pieces, 

In the Upward battery the whole manipulation of acid 
for the twenty (or 200 cells for a matter of that) consists 
in turning the taps at the one generator. I left every- 
thing else out on both sides, as the question in point was 
whether the chlorine generator was less trouble than 
putting acid into the cells and taking it out again, 

I certainly much underrated the trouble for the bichro- 
mate, as there would be two corrosive fluids to add to 
each cell, as for ordinary work no single fluid battery 
could be used owing to excessive | action. 

And now one word about the, Maquay battery. Mr. 
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Walker is constantly bringing this into the discus- 
sion ; but except the fact that Mr. Walker says he has 
seen and tested it, and that it requires amalgamated 
zinc, we know absolutely nothing about this battery. 
Until your readers have a full description of it before 
them they cannot be asked to accept it on Mr. Walker’s 
ipse dixit, Yours, &c., 


C. W. S, CRAWLEY. 
West Kensington, July 28, 1886. 








COLONIAL RAILWAYS. 

A PAPER on “ Railway Extension in the Colonies” was 
read at the conference at the Colonial and Indian Exhi- 
bition on Tuesday, 27th inst., by Mr. J. S. Jeans. The 
author began his paper by pointing out that this was a 
subject of almost equal interest to the colonies and the 
mother-country—to the former because no other single 
influence could so materially aid their development, and 
to the mother-country because she would for a long time 
be called upon to supply the greater part of the materials 
of construction, and because the colonies would take 
more of our home produce, the more they were able to 
export themselves, The experience of the United States 
had shown that there was a close relation between rail- 
way facilities and the development of foreign trade, and 
that the more the exports were increased, the greater was 
the volume of imports, although the two did not exactly 
nor peng oti: run on all fours. Britain now imports 
over one hundred and twenty-five million pounds’ worth 
of food supply, of which America furnishes fully thirty 
millions’ worth. It is of great importance to England to 
endeavour to assist the colonies to take the place of the 
United States in this regard, because the United States 
were a hostile nation in commercial affairs, imposing, as 
they did, an average duty of 45 per cent. on the whole of 
their imports, with a view to the exclusion of foreign com- 
modities. The immense development of the trade of the 
United States within recent years was clearly traceable, 
in great part, to railway extension. There were now 
130,000 miles of railway opened in the United States, 
whereas our Australian colonies had only 7000 miles 
for an almost equal area, and Canada, for a larger area, 
excluding Alaska, had only 10,000 miles. Assuming that 
a railway contributed to the opening up of a country for 
twenty square miles on either side, the railways of the 
United States would be equal to opening up about 54 mil- 
lions of square miles, or nearly double the absolute area 
of the country, excluding Alaska, whereas the railways 
so far built in Canada were only equal, on the same basis 
of estimation, to opening up about 400,000 square miles, 
or very little more than one-ninth of the whole. The 
railways of India provided for opening up about half a 
million square miles, or rather over one-third of the 
whole, and the railways of Australia provided facilities 
for 280,000 square miles, or one-eleventh of the whole 
continent. The total mileage of railways now constructed 
in the British colonies was about 30,000 miles, being an 
average of one mile to every 7379 of the population and 
every 269 miles of area. In the United Kingdom there is 
one mile of railway to every 7 miles of area, and in the 
United States one mile of railway to every 25 miles of 
area. If our colonies had the same relation of railway 
mileage to area as the United States, their total railway 
mileage would be upwards of 330,000 miles. The freight 
rates of our colonies were generally higher than those of 
Europe, but in India and in Canada they: were lower. 
The latter country had to arrange railway rates so as to 
compete for trans-continental traffic with the United 
States, where, within the Jast ten or twelve years, the 
rates had been reduced on an average by one-half, and 
where freighters were now paying the railways 100 mil- 
lion pounds per annum less than they would have had to 
pay for the same volume of traffic in 1872. It was of great 
importance to our colonial progress, that the rates should 
be kept low, as this would develop traffic more rapidly, 
and better enable the colonies to compete with the United 
States. That they were able so to compete had been suffi- 
ciently proved by the enormous increase in their exports 
of breadstuffs to Europe within recent years. With the 
exception of India, Queensland and New South Wales, 
in each of which the railways were now paying over 
four per cent., the colonial railways were not gene- 
rally so remunerative as to tempt capital on their 
merits. Canadian railways only paid an average of 1.4 
per cent. ; Victorian railways, 2.91 per cent. ; New Zea- 
land railways, 2.51; and Cape Colony railways, 2.65 per 
cent. Railway promoters should endeavour not only to 
ascertain the traffic actually existing or available, but 
also the traffic likely to be created. Experience had 
shown that in the colonies traffic developed very rapidly, 
and in some cases a net traffic of less than 300/. per mile 
per annum was equal to yielding a dividend of over four 
per cent., whereas it required over 1700/. per annum to 
pay the same rate in England. It was of the greatest 
importance to the colonies that they should be furnished 
in the shortest pam time, and on the greatest attain- 
able scale, with railway facilities, in order to transport 
the produce of their wheat-fields and vineyards, their 
sheep-runs and their cattle-ranches, to the markets of 
Europe, and for this purpose colonies were justified in 
undertaking an expenditure and incurring a debt that 
would not be otherwise justifiable. 





SIR JOHN ANDERSON. 

Sirk Jonn Anperson, LL.D., F.R.S.E., died at his 
residence at St. Leonard’s-on-Sea on Wednesday last. For 
some time he had suffered from a bronchial affection, and 
a sudden a of the illness caused hisdeath. We 
are indebted to the Times for the following account of his 
career. Sir John was born at Woodside, near Aberdeen, 
in 1814. As a boy he was bey ap for ten years in the 
engineering department of a local cotton mill, and such 





was theesteem in which he was held that on leaving he 
was presented with a testimonial by the inhabitants. In 
1839 he left Woodside for Greenwich, and followed his 
profession in various establishments. In 1842 he was 
appointed to take charge of the brass ada eid at 
Woolwich Arsenal. In that gi J r. Anderson 
set himself to introduce much needed reforms, revo- 
lutionising the system of working and inventing new 
machines to be used in the construction of cannon and 
in the casting of rifle bullets. One bullet machine in- 
vented by him turned out 40,000 bullets an hour at 
a cost of 54d. per thousand, whereas by the old method 
of casting they cost 5s. per thousand. Another of his 
inventions was a machine for grinding, which was a 
great success. Mr. Anderson’s guiding motive was an 
enthusiastic love of his profession backed by a spirit of 
real patriotism and sense of duty. He had by this time 
become known not only to his superiors, but widely in 
other quarters as a first-rate mechanician, a man of t 
resources and untiring energy, and accordingly he had had 
offers to accept other well paid situations—one forei 
Government offer'ng him a very high salary if he would 
enter their arsenal. All these offers and handsome profits 
from patents he refused. In 1853 the{Lords Commissioners 
of the Treasury made a substantial addition to Mr. 
Anderson’s salary expressly on the ground that ‘‘the 
valuable services which had been rendered by him in 
several branches of the ordnance service by his inventions 
and adaptations of machinery” entitled him to special 
consideration. But more important services were still to 
come. In the year 1853 Mr. Anderson was requested to 
report on the capabilities of the Government Rifle Fac- 
tory at Enfield for manufacturing bayonets by machinery. 
His report was to the effect that, while bayonets were 
turned out in limited numbers at a cost of 7s. 6d. each, 
they could be made by proper machinery far more rapidly 
at a cost of 2s. 6d. each. Ina subsequent report he ex- 

ressed his belief that all the separate parts of a rifle could 
S made by machinery at a rate of 500 a day if required. 
His proposal in this matter roused the strong opposition 
of the gun trade generally in London and Birmingham. 
These private manufacturers declared Mr, Anderson’s 
statements that he could make any part of a rifle by 
machinery more perfectly and at a much cheaper rate than 
they were made by hand, to be entirely illusory. A Select 
Committee of the House of Commons was appointed to 
inquire into the subject before which Mr. Anderson was 
severely cross-examined. But he stuck to his point, de- 
claring himself prepared to undertake to carry out what 
he had said he could do, while Lord lan, Sir Thomas 
Hastings, and General Tulloch expressed their strong con- 
fidence in his ability to accomplish what he had said. A 
small arms factory was established by the Government 
at Enfield, entirely according to his plans. After the first 
few years this factory produced annually 100,000 muskets 
with bayonets complete and at a cost of less than 2/. 
for each. The entire sum spent on lands, buildings, ma- 
chinery, gasworks, &c., amounted to 315,000/., and this 
sum, together with a depreciation of 48,000/., had been 
entirely repaid, and, in 1862, there was a surplus of 
14,000/. from the profit as compared with the prices paid 
to contractors. In 1859 the Government took up the 
manufacture of Armstrong guns, and Mr. Anderson was 
chosen to superintend the work. He had now conferred 
upon him the office of Inspector of Machinery with a 
salary of 1000/. and 200/. in lieu of house or quarters, at 
which salary he continued till 1872, when, on finally re- 
tiring, he was paid a handsome allowance. In 1870 Mr. 
Anderson had the degree of LL.D. conferred upon him by 
the University of St. Andrew. He served as a juror at 
the International Exhibitions at London, Paris, and 
Vienna in 1862, 1867, and 1873 respectively, and was at 
the head of the British jurors at the Philadelphia Exhi- 
bition of 1876, and in Paris in 1878. In recognition of his 
services at the Exhibitions he was neminated a Companion 
of the Order of Francis Joseph of Austria, and was made 
an officer of the Legion of Honour. He received the 
honour of knighthood in 1878. Sir John Anderson 
married, in 1840, Eliza, daughter of Mr. William Norrie, 
of London. In 1881, Sir J. Anderson presented to his 
native village a free library, which cost 6000/., and was 
subsequently presented with his portrait by the inhabi- 
tants, 








CRANE FOR TILBURY DOCKS. 

Ir will be remembered that in March 8 we reported the 
launch from the yard of Messrs. Samuda Brothers, 
Poplar, of a hg Fe ggg floating crane designed and 
constructed by Messrs. Hunter and English, engineers, 
of Bow, London, E., under the patent of Mr. Walter 
Hunter, for the Tilbury Docks extension of the East 
and West India Dock Company. 

This crane was successfully tried on Saturday, the 24th 
inst., in the Tilbury Docks, The hull is 110 ft. long by 
44 ft. beam, with a depth of 9ft. The crane is capable 
of lifting and swinging at a radius of 50 ft. weights up to 
50 tons, and of gore. tog, Sgws to ony part of the docks 
or river, and of masting the largest ships in the port of 
London, 

On the occasion of the trial the crane steamed down 
the dock with a load of between 50 and 60 tons which 
had already, for the purpose of saving time, been sua- 
pended from the jib or sheer legs, The vessel proved to be 
perfectly under the controlof the twin-screw compound 
surface-condensing propelling engines which brought it with 
Sheqnentoss ease alongside the quay in the main dock where 
the load was to be landed. The load was then lifted and 
swung, and afterwards deposited upon the quay, the whole 
of the operations of lifting and slewing and regulating 
the balance-weight being under the absolute control of 
one man. The whole of the engines and machinery 
worked in the most perfect manner and gave t satis- 
faction to the assembled party. The great saving of time 





and expense which a crane of this type effects in the 
working of docks and harbours may briefly be summed up 
as follows : 

1. It obviates the necessity of taking a ship from its 
berth to the sheer legs when heavy weights require to be 
taken from it or put on board, an operation which is 
always attended with some risk and considerable expense, 
entailing, moreover, the stoppage of all loading and un- 
oan nee while the ship is away. 

2. The crane can steam alongside a vessel, take out or 
put in a crankshaft, boiler, heavy gun, or armour plate, 
and remove other heav weniie while the ordinary 
operations of loading and unloading are being carried out 
from the quay, or without shifting the ship, whether iron- 
clad or trading vessel, from its moorings. 

3. The crane hull is constructed so that guns, boilers, 
&c., may be placed upon its deck and steamed to or from 
any ship or any part of the dock or river where the vessel 
is lying. The crane can also lift weights out of ships and 
deposit them in barges on the other side of its own hull 
without being moved from alongside. 

4. The crane is fitted with single purchage for lifting at 
a quicker rate weights up to 10 tons, &c., so that it may 
be used for facilitating the ordinary operations and un- 
loading cargo. 

5. The crane can be used for masting ships, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Miners’ Sliding Scale.—The recent hitch 
in the negotiations between the Coalowners’ Committee 
and the miners’ representatives respecting the proposed 
sliding scale system for regulating miners’ and other col- 
liery workmen’s wages, has been amicably arranged, and 
there is reason to Lope the scheme will be shortly adopted. 
It sets forth that a joint committee of colliery owners or 
their representatives, along with an equal number of 
miners and their representatives, together with an inde- 
pendent umpire chairman, shall form a board to deal with 
all disputed questions affecting miners and other colliery 
workmen. ‘The basis of the scheme is to be the invoiced 
selling price of coal for a certain period (to be agreed 
upen), and the wages paid at such period to be the mini- 
mum rate of wages. The workmen have power to appoint 
and instruct an accountant to examine the owners’ ks, 
the result of such examination not to be made public. 
Provision is made for getting out a statement of prices 
when required, and that when an alteration in wages is 
desired the party demanding such alteration to indicate 
the period wherein the ascertainment is to be made. The 
scheme also deals with the appointment of chairman, 
umpire, the time within which he shall give his award, 
what cases shall be brought before the Joint Committee, 
and the time when meetings be held. 


Dore and Chinley pomygan Ste long delayed, but 
most important railway, which will ‘‘ open” a valuable 
mineral and agricultural district of North Derbyshire, 
has at last been commenced. This week, the proposed 
line is being staked out, and judging by the number of 
workmen who are being engaged, a determined effort is 
now being made to proceed with the enterprise. 


Wakefield Corporation New Water Works.—The award 
has been received in the arbitration case ‘‘ Messrs. R. 
Holliday and Sons v. The Wakefield Corporation. The 
claimants are colliery proprietors at East Ardsley, near 
Wakefield, and they demanded a large sum for compen- 
sation for damages and loss they alleged they would suffer 
in consequence of the corporation constructing a large 
reservoir over and near to the coalfields leased by them. 
The demand was for 70,000/. Mr. George Baker Foster, 
of Lesbury, Northumberland, acted as umpire, Mr. 
J. O. Greaves, land and mineral agent, akefield 
was arbitrator for the claimants, and Mr. Rowland 
Childe, Wakefield, for the Wakefield Corporation; Sir 
R. E. Webster, Q.C., M.P., Solicitor-General, and Mr. 
John Edge, Q.C., represented the claimants; and the 
late Mr. W. Shaw, Q.C., and Mr. T. E. West appeared 
for the Corporation. During the twenty-six days’ inquiry, 
which was closed in May of last year, a legal point was 
raised as to the quantity of coal which it would be 
necessary for the Corporation to acquire, Messrs. Holli- 
day and their counsel contending that it would be 
absolutely necessary for the Corporation to purchase a 
much — quantity than they proposed totake. This 

oint will have to be decided by a committee of the 
ouse of Lords. The results of the award is that if 
the claimants are right in their contentions. of law, 
the umpire awards them 13,214/. If the Corporation is 
right the umpire awards 84371., for what, it is stated, the 
Corporation offered 9000. The costs in connection with 
the arbitration will be enormous, as a large number of 
_— witnesses were examined in Wakefield, 
eds, and London. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Shipments of steam coal have fallen off at 
Cardiff, and prices have, if anything, been the turn 
weaker. The house coal trade is also dull, as is usually 
the case during the summer months. Coke has been very 
dull in consequence of the depression prevailing in the 
Staffordshire iron districts. It is powell that the policy 
recently adopted'by the Russian Government in increasing 
the duty on coal and coke imported into the Black Sea 
and the Sea of Azov to 5s. 6d. per ton, will have the effect 
of 9 reducing the demand for South Welsh coal 
in Russia. 


Gas at Cardif.—The Cardiff Gas Company is proceed- 
ing with the erection of a new gasholder. The tank is 
152 ft. 6 in. in diameter from face to face of wall, and has 
w total depth of 32 ft. 6 in. The work was commenced in 
May last by sinking a well or “‘ sump” to a depth of 
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6 ft. below the lowest portion of the tank, or 46 ft. below 
the surface of the ground. Into this sump has been placed 
a pair of 15 in. rocker pumps, driven by a 16 horse-power 
engine, which has been working day and night for the 
last six weeks so as to keep the works clear of water. A 
circular trench has been excavated of an average width of 
13ft.,and a depth of 32ft.6in. At the bottom of this trench 
will be placed a layer of clay puddle, 18 in. thick, upon 
which is laid, transversely, elm planking, 4in. thick, and on 
this the wall, which is built of brickwork with Aberthaw 
lime mortar, is commenced. In the wall, at equal distances, 
are built sixteen counterfoils or piers, on which the gas- 
holder columns rest. There are also sixteen smaller or 
strengthening piers. Thelarge piers are 6 ft. 6 in. square 

and the smaller 5 ft. 8in. by 3 ft. 9in. The main wal 

between these piers is 3 ft. 9 in. thick at the bottom, and 
reduces to 2 ft. 3 in. at the top, the whole being coped by 
best Forest of Dean stone. The gas is conveyed in and 
out of the holder by means of 24 in. iron pipes, which pass 
. through the wall at the bottom and rise on the inside to 
the coping level, or about 6 in, above the surface of the 
water, which will fill the tank on the completion of the 
ironwork. The work has been designed, and is being 
carried out under the supervision of Mr. H. Morley, the 
company’s engineer, the contractors being Messrs. Lucas 
and Aird. Nearly two miles of 24 in. iron pipes for carry- 
ing a further supply of gas into Cardiff are being laid. 


Western Wagon and Property Company (Limited).—The 
directors of this company, at their meeting on Tuesday, 
decided, subject to audit, to recommend a dividend of 
5 per cent, (free of income tax) for the past year, also to 
add 4007, to the company’s reserve fund, making it 89001. 


Pontypridd, —Certain engineers of standing in the 
Rhondda Valley are stated to be in treaty for an old 
established foundry near Pontypridd. 


Welsh Miners’ Wages.—The miners in the Brymbo, 
Broughton, Ifrwa, and Plaspower colliery districts in 
North Wales accepted on Saturday a reduction of 5 per 
cent. in their wages. 


Bristol Docks.—The Bristol Docks Committee having 
decided to erect sheds at Avonmouth, has entrusted the 
works to Mr. A. J. Beaver, of Bedminster, the amount 
of the contract being 12,250/. The works are to be com- 
menced immediately. 


Bristol and South Wales Railway Wagon Company 
(Limited),—The directors of this company have decided 
to recommend a dividend at the rate of 3s, 6d. per share 
for the past half year, 

Railways in Cornwall,—The London and South-Western 
Railway Company has reached Launceston with the half 
of a newly constructed section 124 miles in length, which 
effects a junction with the Okehampton and Holsworthy 
line at Halwill. The new line has been constructed by 
the North Cornwall Railway Company, and it is to be 
worked by the London and South-Western Company. 
Five direct trains from London to Launceston and four 
trains from Launceston to London will be used daily. 
The goods traffic between the metropolis and Launceston 
and the north of Cornwall will also be considerably 
accelerated. The junction with the main line is on 
Cookworthy Moor, and about fifty yards below the 
Halwill and Beaworthy station. he old station at 
Halwill has been considerably — by the new 
company, the platform having been doubled in length and 
other extensions made in order to meet the increased 
traffic. On the whole the new railway was easy of con- 
struction. There are no viaducts or tunnels, the chief 
work being a heavy bank at Halwill, a bridge over the 
Tamar, and the diverting, in several places, of the Carey, 
which the new section follows all the way. At the 
Launceston end, the works present some little interest. 
To raise the line to the level of the ground on the other 
side of the Kensey Marshes, a bridge, with three arches 
of 28 spans each, and about 120 ft. long, having very heavy 
retaining walls, has been erected over the Kensey, at 
what is known as the old Launceston bathing pool ; and 
a sharp bend of the river has been diverted to a meadow 
beyond, thus straightening the waterway and draining the 
land at the same time. aon ee the bathing pool, the 
line passes over the Great Western Railway, and then 
continues parallel with the old railway to the Launceston 
station, the two tracks being not more than fifty yards 
apart. 

Wages in the Forest of Dean.—Messrs. H. Crawshay and 
Sons’ blast furnacemen and ironstone miners have ac- 
cepted 5 > cent. reduction in their wages. The new 
rate will be 15 per cent. lower than that which has pre- 
vailed for many years. 


The Bristol Coaljields.—From discoveries recently made 
the Kingwood and Parkfield Collieries Company has come 
to the conclusion that it has hitherto been working only a 
superficial coalfield thrust over the top of the real coal- 
field. If this is correct the discovery will have a creat 
effect upon the futuré of the Bristol ccalfields, and will 
lead to their development upon a scalepreviously unknown, 


Swansea.—Last week’s coal shipments amounted to 
20,544 tons. Patent fuel was shipped to the extent of 
5860tons. The demand for tin-plates has been regular at 
steady prices, 


NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was steady, with business done on forenoon 
*Change at 38s. 11d. and 38s. 104d. cash, also at 39s. 1d. 
and 39s. 04d. one month, with sellers at the close at the 
lower quotations, and buyers at 4d. per ton lower. Inthe 
afternoon there were transactions at the same prices, and 
buyers’ and sellers’ rates at the close were the same as at 








the close of the forenoon market. The market was rather 
firmer on Friday and transactions took place in the fore- 
noon at 38s, 11d. to 39s. cash, also at 39s. 1d. and 39s. = 
one month, the close being sellers at 39s. cash, and 39s. d. 
one month, with buyers at 4d. perton less. Transactions 
were reported in the afternoon at the lower quotations of 
the forenoon market, and at the close there were buyers at 
39s, 1d. one month, and sellers at 39s. 1}d., with the cash 
price nominally at 38s. 114d. There was a steady market 
on Monday, but there was very little alteration in the 
ruling quotations, either forenoon or afternoon. Yester- 
day’s market was rather more cheerful in tone in conse- 
quence of a notable improvement in respect of the ship- 
ments reported for last week, and an advance in prices to 
the extent of 2d. per ton was made in the course of the 
day. Business was done in the forenoon at 38s. 11d. 
to 39s. cash, also at 893; 14d. and 39s, 2d. one month., the 
market closing with buyers at the top quotations and 
sellers wanting 4d. per ton more. There were transac- 
tions in the afternoon at 39s. 1d. to 39s. 2d. cash, also 
at 39s, 3d. and 39s, 34d. one month, and the close was 
sellers 39s. 34d. one month, buyers at 39s. 3d. and the 
cash price nominally at 39s. 14d. Still higher prices 
have m obtained to-day, business having been done 
in the afternoon at 393. 2d. cash and 393. 4d. one 
month, with sellers at the close asking 39s. 24d. and 
39s. 44d. cash and one month mig. ego and buyers 
4d. per ton lower. Apart from the little “spurt” of 
ane iy teary to-day, and its alleged cause, there has 
scarcely been anything of special interest in the Glasgow 
pig-iron market of the past week. Prices have remained 
very 8 y, and have not shown any marked tendency to 
decline any further, from which it is confidently con- 
cluded that the lowest level has been seen. It is satis- 
factory to know that larger quantities of pigiron are being 
sent to Italy and the United States. Last week’s ship- 
ments from all Scottish ports amounted to 11,120 tons, as 
compared with 6016 tons in the preceding week, and 9571 
tons in the corresponding week of 1885. Of the total there 
were shipped to the United States 1100 tons ;_ to Canada, 
687 tons; to Australia, &c., 435 tons; to France, 410 
tons ; to Italy, 1048 tons ; to Russia, 600 tons: to Holland, 
240 tons ; to Belgium, 485 tons ; and smaller quantities to 
other countries. There is no change to report as regards 
the number of blast furnaces in actual operation, which is 
still 85, as compared with 90 a at this time last 
year, The hematite market shows a little more firmness, 
pigs having lately advanced in price from 6d. to 1s. per 
ton. The stock of pig iron in Messrs, Connal and Co.’s 
public warrant stores stood at 794,727 tons yesterday 
afternoon, as against 789,902 tons yesterday week, thus 
showing for the past week an increase of 4825 tons. 


Forth Bridge Works : Progress of the Approach Girders. 
—The south side approach girders of the Forth Bridge 
have now been successfully raised 60 ft., and have still to 
be lifted 90 ft. The seven spans seaward are now exactly 
level with the two landward spans, and are being rapidly 
rivetted together. A lift of 40 ft. has still to be made 
with the approach girders at North Queensferry. 


The New Graving Dock at Govan.—The graving dock 
(No, 2) which has been in course of construction during 
the past three years for the Clyde Navigation Trust at 
Salterscroft, Govan, is now rapidly approaching com- 
pletion, and it is expected that the ceremony of formally 
opening it will take place next. 


North British Association of Gas Managers. —The 
twenty-fifth annual meeting of the North British Associa- 
tion of Gas Managers was held in Edinburgh last week, 
Mr. Robert Mitchell, engineer to the Edinburgh Gas 
Company, in the chair. The attendance of members was 
very large, as in addition tothe business of the at 
itself, there was the very great attraction of the Industria 
Exhibition, in which there is displayed a great amount of 
apparatus of much professional interest to gas managers. 
Another point of 7 eat interest was an excursion 
to the Forth Bridge Works which had been arranged for 
by the Committee of the Association. The chairman 
delivered an excellent opening address, and that was 
followed by half a dozen papers on subjects of much im- 
portance to gas managers and to the companies or corpora- 
tions under whom they serve. During a break in the 
proceedings the members paid a visit to the Edinburgh 
Gas Works on the invitation of the directors of the com- 
pany, for the Earpeee of inspecting one of the oldest gas- 
making establishments in Scotland, and the measures 
that have been taken in order to adapt it to modern re- 

uirements. Mr. Mitchell was heartily congratulated on 
the success of his labours in the reconstruction and exten- 
sion of the works since he entered upon his duties as 
engineer some five or six years 4 Refreshments for 
the visitors had been thoughtfully provided by the 
directors. The excursion to the Forth Bridge Works on 
the second day of the meeting was a very great success, 
and the sights gave great gratification to the members 
and the lady friends by whom they were accompanied. 
Late on Friday evening the members who visited the 
Exhibition were afforded an rk ge wed of seeing the 
** Lucigen,” a new industrial light shown for the first 
time in the grounds. 


The Late Mr. Rotert Bell, C.E.—The death has just been 
announced of Mr. Robert Bell, formerly district engi- 
neer tothe North British Railway Company. The deceased 
was a brother of the late Mr. James Bell, who for many 

ears occupied the post of chief engineer to the company. 

r. Bell was connected with the North British Railway 


for the long period of twenty-four years. In 1862 he 
joined the company’s service as assistant engineer of the 

rder section, which position he held till 1868, when he 
became resident engineer of the central section, and in 
1870 he removed to Burntisland to fill the same office on 
He retired from the service of the 


the northern section, 








company about seven years ago, and took up his residence 
at Old Cunnoch, Ayrshire, where he died at the age of 
sixty-nine years, 

Highland and Agricultural Society of Scotland.—The 
annual show of this Society is being held this week in 
Dumfries, which is now visited by the Society for the 
seventh time. There is an excellent display of machinery 
and farming appliances in the implements, but not so 
large as at some previous shows in other parts of Scotland. 
The machinery in motion shows a notable falling-off. 


Important Shipbuilding Contract for Greenock.—The 
announcement has just been made that Messrs. Caird and 
Co., Greenock, have closed a contract to build, for the 
Peninsular and Oriental Steam a wcstrg Company, a 
steel screw steamer of 7000 tons and of great engine power. 
This will be by far the largest vessel yet built at Greenock. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBroucH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was rather smaller, and business was very de- 
pressed. Nominally No. 3 Cleveland pig was again 
quoted 29s. 3d. per ton, but parcels changed hands at a 
trifle less for prompt delivery. Shipments of pig iron at 
Middlesbrough are still disappointing, there having been 
exported up to date this month 45,650 tons, as compared 
with 55,460 tons at the corresponding period in June. 
Stocks of pig iron continue to increase very considerably 
both in the hands of makers and at the stores. Messrs. 
Connal and Co., the warrant storekeepers, now hold at 
Middlesbrough 268,673 tons. This is an increase of 3340 
tons, In Glasgow they hold 793,213 tons. It is believed 
that the Cleveland Ironmasters’ Association returns for 
July will, when published, show a heavy increase in 
stocks, Hematite pig iron is steady at 41s. 6d. per ton 
for mixed numbers f.o.b. east coast ports, delivery over 
next few months. In the manufactured iron trade of the 
North of England there is really no alteration. Many of 
the werks remain entirely closed, and those which are in 
partial operation are only badly employed. Prices re- 
main low and unremunerative. Ship-plates are quoted 
4l. 7s. 6d. per ton, ene 41. 5s., steel ship-plates 6/., and 
steel angles 5/. 15s., all less 24 per cent. at works, 

eines and Shipbuilding.—Engineers and iron- 
founders are short of work, and were it not for bridge- 
building and a little more activity in the marine depart- 
ment, they would have next to nothing to do. There are, 
however, a few firms on the Tyne that are exceptionally 
busy. Odd orders for steel steamers come to hand fortu- 
nately, and some of the builders now have contracts 
which will keep them occupied to the end of the year 
As might be expected, the new vessels are being fitted with 
the very latest improvements of every description and 
with triple-expansion engines. 

The Steel Trade.—Large extensions are still being made 
in the steel trade, and the make of both rails and plates 
is increasing. It is hoped that other branches of the steel 
industry will shortly be introduced and established in 
the Cleveland district, where the crude material can be 
had in such abundance and at so low a figure. Mean- 
while, everybody is complaining of poor prices and of 
continued keen competition. 

The Coal and Coke Trades.—All kinds of fuel is in poor 
request, and prices have a downward tendency, Colliery 
owners are striving to reduce costs in every way. 


Trade —— to the falling off in the ship- 
ments of pig iron in the Tees and the poor local Gundnl, 
the prospects of the staple industry of Cleveland are 
very discouraging. A great deal more iron is being made 
than is required, and as everybody feels that there must 
soon be an end to putting‘iron into stock, and that some 
of the blast furnaces will have to be blown out, buyers 
will only purchase small quantities, and this policy 
aggravates the depression. It is difficult to imagine any 
revival in the pig-iron trade till shipbuilding and engi- 
— are busier, and the manufactured iron trade grows 
er, 





GERMAN COMPETITION IN CHILI.—An Englishman over 
thirty years resident in Chili, writes to a well-known 
engineering firm in England, whom he represents, as 
follows: ‘* Exchange to-day 224, i.e., premium on the 
dellar 55.55. Is it possible for business to flourish on 
these terms? I certainly do not advise you to send out 
an engine, unless it is to show it and prepare the way for 
business later on; but I do advise that you and other 
competent parties should come out and see for yourselves 
what efforts Germany and other nations are making to 
extend their trade. English manufacturers have been too 
over-confident in their power to stand against the world, 
and now if they wish to retain their position they will 
have to fight for it ; but it is not too late,” 

Messrs. I. Mintzer anp Co.—We have received from 
Messrs. I. Miller and Co., of 124, Commercial-street, 
London, E., a copy of a new catalogue containing 250 
pages of illustrated descriptions of engineers’ tools, con- 
tractors’ plant, iron, co per, and tin-smiths’ appliances, 
and fittings of various kinds. The section devoted to 
tools for working sheet metal is particularly extensive and 
contains several forms of power presses, spinning lathes, 
trimming machines, grooving presses, screw presses, 
foot and lever presses, crimping, beading, burring, wiring, 
folding, seaming, raising, closing, grooving, and other 
machines, besides rolls and many kinds of special ma- 
chines for making cams, dishes, and pans. The list of 
engineer’s sundries is also very complete. 
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CONSTRUCTED BY MESSRS. 





WE illustrate above, a friction clutch manufactured 
by Messrs. Mather and Platt, of the Salford Iron 
Works, Manchester. This clutch possesses the qualities 
of accessibility, compactness, and durability, and re- 
quires only a small amount of power to put it in or out 
of gear. We understand these clutches in several sizes 
have been in work for many years with good results. 

Referring to the engravings, Fig. 1 shows the clutch 
applied toa belt pulley, Fig. 2 to a grooved pulley, 
Fig. 3 to a spurwheel, and Fig. 4 to a bevel wheel. 
The sliding sleeve D is made with a groove to receive 
the usual tappet fork. This tappet fork is actuated 
by ordinary means, such as a handwheel and mitre 
wheels. E C (fig. 4) is a connecting link, B C a 
lever keyed on a right and left-handed screw S. The 
boss of the wheel W is prolonged and encircled by 
the friction band BB. When the sleeve D is moved 
in the direction indicated by the arrow it causes the 
screw S to partially rotate and brings the two ears of 
the friction band B B closer together, thus tightening 
the band upon the boss cf the wheel W. The friction 
band B B is driven by a couple of strong bolts fastened 
in the disc of the fast sleeve A, which is keyed on the 
shaft. The wheel or pulley W runs loose upon the 
fixed sleeve A, until the band B B grips its prolonged 
boss, when the wheel or pulley revolves at the same 
speed as the sleeve A. 

As regards the driving power obtainable, this would 
appear to be exceptionally good, as a reference to 
Fig. 4 will show that the action of the link E C is 
similar to that well-known powerful toggle joint. If 
the line O E represents the distance moved through 
by D, and the line U C the distance traversed by C, 
the power applied at D and transmitted to C will be 
in the exact ratio of these two distances, But as the 
movement of D is constant and C gradually diminishes, 
the power transmitted to C is a gradually increasing one. 
The screw S hasa double thread, and when it is slack the 
friction band B B is not in contact with the wheel W. 

By moving the nuts on the outside of the ears on the 
friction band, the friction grip can be adjusted to the 
maximum of efficiency, The makers lay special stress 
on the compactness of the clutch and state that one 
occupying not more space than 36in. in diameter by 
30in. broad, will give greater driving power than an 
ordinary cone clutch 6ft. in diameter. This clutch 
has been applied to lathes and other tools and in mill 
gearing, in connection with rope, belt, and toothed 
gear driving. 





THE PROGRESS OF MARINE 
ENGINEERING. 
On the Progress and Development of Marine Engineering.* 
By Wituram Parker, Chief Engineer-Surveyor, 


Lloyd’s. 
AT a meeting of the Institution of Mechanical Engi- 
neers, held in this city in 1872, Sir F. J. Bramwell read a 
very interesting paper ‘‘On the Progress Effected in the 
Economy of Fuel in Steam Navigation, considered in re- 
lation to Compound Cylinder Engines and High-Pressure 
Steam.” 

In this paper the history of the marine engine was 
traced from 1817 down to 1872, and it was shown that, 
during the last nine years of that period, the economy 
effected in the mode ob making steam by the introduction 
of surface condensation, which obviated the direct waste 
of heat necessitated by continuously brining or blowing 





* Read at the twenty-seventh session of the Institution 
of Naval Architects, at Liverpool. 
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off part of the water from the boiler, combined with that 
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|improvement by the production of more nearly perfect 
| combustion of the fuel in the furnaces themselves, 
| The introduction of steel as a material for boiler plates, 
and the use of a stronger form of furnace than the plain 
| cylindrical one, combined with improvements in manu- 
facture, have now admitted of steam pressures of 150 lb. 
| to 180 lb. per square inch being safely carried in boilers of 
| the ordinary type, so that there will be now no incentive 
| for engineers to design these novel types of boilers so far 
| as strength is concerned, unlessit can be shown that there 
|is reasonable grounds for supposing that steam of still 
| higher pressures, viz., from 250 lb. to 300 lb. per square 
| inch, can be conveniently and economically used. I shall 
| return to this point further on, but in the mean time I 
must express my conviction that if we find in the imme- 


resulting from the greater degree of expansion rendered | diate future, in regard to boilers, any departure from our 
possible by the adoption of compound engines working | present practice, the step will not be made solely on 
with higher steam pressures, had reduced the consump- | account of obtaining higher steam pressures, but will be 


tion of fuel in proportion to the power developed, by more 


than one-half, or, in other words, during the period from | 


1863 to 1872, our marine engineers had doubled the work- 
ing efficiency of the marine steam engine. 

e immediate result of the great step in economy then 
attained was a large development of steam shipping, 
steamers being able to be profitably engaged in trades 
from which they were previously shut out, while larger 
and more powerful steamers took the place of the older 
ones on the passenger lines, and in the other trades in 
whieh steamers had previously been employed. 

During the discussion on Sir F. Bramwell’s paper the 
late Sir William Siemens, who was then the President of 
the Institution of Mechanical Engineers, said that, in his 
opinion, any further advance in economy should be looked 
for rather in the method of producing the steam than in 
further extending its expansive action. This opinion, 
however, has not been justified by events, as a further 
considerable advance in economy has already been attained 
by improvements in the methods of using steam, while 
little, if any, improvement has yet been made in the 
methods of producing it. 

In 1881, Mr. F. C. Marshall, of the firm of Messrs. 
R. W. Hawthorn, Leslie, and Co., of Newcastle-on-Tyne, 
read a paper at a meeting of the same Institution, at 
Newcastle, ‘‘On the Progress and Development of the 
Marine Engine,” in which it was shown that since the 
reading of Sir F. Bramwell’s paper, a further economy of 
13.3 per cent. had been effected, the advance being wholly 
due to the use of higher steam pressures. 

Since that time a still further improvement has been 
made by the introduction of even higher steam pressures, 
and of triple and — ple expansive engines, for the 
proper utilisation of these higher pressures ; but up tothe 


| made principally, if not entirely, with the view of obtain- 
—oee evaporative efficiency. 
he first engines made for sea-going purposes on the 
| triple-expansive principle were those made in 1874 from 
the designs of Mr, A. C. Kirk, now of the firm of Messrs, 
R. Napier and Sons, for the s.s. Propontis, owned by 
Mr. W. H. Dixon, of this city. These engines were made 
with three cranks, and were supplied with steam by 
| means of one of the types of boilers I have mentioned, 
| viz., Rowan’s patent, and during the limited time that 
the boilers worked satisfactorily they proved themselves 
to be very efficient. Unfortunately, the boilers failed, 
two out of four having exploded disastrously at sea, They 
were replaced by others of the ordinary type working at 
what was at that time considered to be a very high pres- 
| sure, viz., 90 lb. per square inch, and the engines, of 
| course, did not give quite such good results at that pres- 
| sure as they had done at the pressure for which they were 
| designed. This, however, was not their fault, and I 
| believe they are still at work and are giving great satis- 
| faction, being now supplied with steam of 160 lb. pressure 
from another set of boilers. These engines should, there- 
fore, be regarded with great interest as being the parents 
of what is now becoming the common engine of the day. 
The next triple-expansion engines were those of the 
acht Isa, designed by Mr. A. Taylor, of Newcastle-on- 
yne, and built in 1877. These were constructed to work 
upon two cranks only, the high and intecmediate cy- 
linders being tandem. They were supplied with steam 
of 120 lb. pressure, from a boiler of the ordinary type, the 
comparatively small dimensions of the boiler enabling 
this pressure to be carried without difficulty. These 
| engines were very successful, but seeing that they were 
| fitted in a yacht and were therefore not working con- 








present little, if any, improvement has been effected in| tinuously, and were, moreover, of comparatively small 
the method of making the steam, the marine boiler of the | power, they did not excite so great an interest in the 
present day being almost exactly what it was in 1872, | engineering world as might have been expected, and it 
except, of course, that it has been possible to make it | was not until 1881 that the problem of economic propul- 
stronger than was then deemed to be practicable, owing | sion advanced a further stride by the Aberdeen, built for 
to our having command of improved materials and | Messrs. G. Thompson and Co., of London, showing con- 
appliances. | clusively that the triple-expansion engines were capable 
It is, of course, difficult to foresee what the future has | of working continuously on long ocean voyages with com- 
in store for us, or to be sure of anything, except that there | plete satisfaction. 
is no finality in invention; but, in my opinion, there are; The engines of the Aberdeen were made by Messrs. 
good reasons for believing that, so far as the use of steam | R. Napier and Sons, after the general design of those of 
is concerned, that is to say, the conversion of the heat of | the Propontis. They are supplied with steam at a pres- 
the steam into work by means of the engine itself, there | sure of 125 lb. per square inch by two steel double-ended 
is not now so much room for improvement as there appears | boilers, each 14 ft. in diameter, and they have until now 


to be in the other operations of transferring the heat of | 
the combustion of the fuel into the steam, or of applying | 
the work of the engine, when it has been produced, to its 


worked regularly and satisfactorily upon the longest 
voyages, and have given no trouble whatever, beyond the 
ordinary wear and tear incidental to engines of the same 





useful purpose of propelling the vessel. A very consider- | power, the high steam pressure involving no more diffi- 
able portion of the heat of combustion of the coal still | culties either with the boilers or engines than would have 
disappears up the funnels of all our steamers, doing no| been experienced with a pressure of 75 lb. or 80 lb. per 
useful work, except producing the necessary draught, | square inch, working under the same conditions. 

which could be produced mechanically with very much| Since the Aberdeen commenced running there have 
less heat, if only the funnel heat could otherwise be use- | been at least 150 sets of triple-expansion engines made 


| fully employed, while there still remains a wide field for | for the British mercantile marine, while about 20 sets of 
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ordinary compound engines have been altered into triple- 
expansion when they have had new boilers fitted to them. 

During the — half-year there have been no less 
than 41 sets of triple-expansion engines built, as compared 
to 60 pairs of compound engines, and there are at present 
128 sets of triple-expansion engines building, as compared 
to 71 pairs of compound, independently of those building 
for the British and foreign navies, Forthe British Royal 
Navy there are 20 sets being built, expected in the aggre- 
gate to indicate 130,000 horse-power. 

It is difficult to obtain absolutely reliable information 
as to the performances of these vessels, but the above 
statement is, I think, conclusive proof that the economy 
obtained by using this type of engine, instead of the two- 
cylinder compound, is very appreciable, otherwise it is 
difficult to account for the very rapid rate in which the 
new type has superseded the other in practically all new 
vessels. I can, however, give the following particulars of 
the actual work done by some steamers fitted with triple- 
expansion engines, and others that have been convert 
from ordinary compound engines to triple-expansion 
engines ; these particulars having been obtained from re- 

' liable sources, speak for themselves. 

Two large passengers steamers of over 4500 gross tonnage, 
having engines of about 6000 indicated horse-power, built of 
the same dimensions, from the same lines, with similar pro- 
pellers, are exactly alike in every respect except so far as 
their machinery is concerned. One vessel is fitted with 
triple-expansion engines working at a pressure of 145 lb. 
per square inch, whilst the other vessel is fitted with ordi- 
nary compound engines, working at a pressure of 90 lb. 
per square inch, Both vessels are engaged in the same 
trade, and steam at the same rate of speed, viz., 12 knots 

er hour. Thelatter vessel on a round voyage of 84 days, 
urns 1200 tons more coal than the former. 

The performances of the next two vessels I am about to 
quote do not compare on a question of decreased con- 
sumption, but one of enhanced carrying capacity, with an 
equal speed and the same consumption of coal. 

The first vessel has a gross tonnage of. about 2220 tons, 
and is, comparatively speaking, a modern type of ship. 
She is fitted with ordinary compound engines, working at 
a pressure of 901b. per square inch, and carries, when 
fully loaded, 3000 tons of cargo, including bunker coal. 
She steams 10 knots per hour, and burns 20 tons of coal 
per day. The second vessel has a gross tonnage of 2800 
tons, was built last year, and fitted with triple-expansion 
engines, working at a pressure of 150 1b. per square inch. 
She makes the voyage to India in the same length of time 
as the former vessel, burns the same amount of coal, viz., 
20 tons per day, and carries 4200 tons, or 1200 tons more 
cargo with the same working expenditure. 

The next case I will take is that of a mail steamer, the 
engines of which have been converted from ordinary com- 
pound to triple-expansive, the propeller not being altered. 
The vessel is of 3500 tons gross ister, bot: ip and 
engines having been built by one of our leading builders. 
She was originally fitted (in 1871) with ordinary compound 
engines, working at a pressure of 60 lb. per square inch. 
These have been altered into triple-expansion engines, and 
new boilers have been fitted working at 150 lb, per square 
inch, The vessel still maintains her original speed, and 
the consumption of coal has been lessened 25 per cent, 

In the case of another mail steamer, the engines of 
which have been altered in a similar manner, I have com- 
pared her present performances with those of ten previous 
voyages, and find that the decrease in consumption is 33 
per cent., while the same speed is maintained. 

In these cases the consumption quoted includes the 
coals used for galley, steering engine, and other purposes, 
so that the economy gained in the main engines 1s greater 
than that given by these figures. 

It will thus be seen that during the last five years 
marine engineers have not been idle, for even if we do 
not consider the full gain of 33 per cent. which is usually 
claimed to have been fully demonstrated, but merely ac- 
knowledge an economy of 25 per cent. as having been 
attained, it will be evident that the fact that 3 tons of 
coal are now able to do the work which it used to require 
4 tons to perform, will have an important influence upon 
the future of our steam —. And I venture to 
predict that shipowners will not be slow in availing 
themselves of the opportunity that engineers have pro- 
vided for them, and that we shall shortly see very many 
of the engines of our commercial marine, which are in 
good condition, converted into the newer type. 

This conversion may be made in at least three diffe- 
rent ways: 1. By adding ‘another cylinder and crank, 
necessitating an addition to the bedplate, and therefore 
also to the length of the engine-room. This method will 
most probably in all cases necessitate the removal of the 
present cylinders and the fitting of three new ones of 
proper proportions, 2, By adding another cylinder to the 
top of either the present high or of the low-pressure cy- 
linder, necessitating nv great structural alteration to the 
engines, but possibly requiring the present low-pressure 
cylinder to be fitted with a liner to somewhat reduce its 
diameter. 3. (And ‘this is the soluticn of the problem 
most favoured by many engineers) by replacing the two 
present cylinders by four new ones, thus making a tandem 
arrangement to each crank and converting the engine into 
one of the quadruple expansion type. 

Whichever method is adopted, it must be remembered 
that the economy obtained in the triple-expansion engine 
is not obtained by merely making the steam work suc- 
cessively in three cylincers irrespective of other con- 
siderations. The economy is obtained primarily by 
utilising the principle of expansion to as great a degree 
as is practicable, but, as I pointed out in a paper ‘On 
the Economy of Compound Engines,” which I read before 
the members of this Institution at London, in March, 
1882, there must be a limit to which expansion can be 
beneficially carried in two-cylinder engines, on account 
of the condensation of the steam in the cylinders, induced 





by the great range of temperature to which they are con- 
tinually being subjected, and there is consequently a 
similar limit to which it can be economically carried in 
triple-expansive engines; any further increase of ex- 
pansion beyond this will necessitate the use of four 
cylinders, if it is to be carried out economically. 

There is, however, another point as to expansion, which 
deserves consideration. It is in notcarrying expansion to 
a sufficient extent, and so discharging the steam into 
the condenser before it has effectively done its work. 
This matter, if not specially pointed out, is likely to 
deceive the uninitiated, who would perhaps conceive an 
engine so working to be a better one than another of 
superior design, simply because it would be doing a 
greater amount of work in proportion to its size. 

In order to fully utilise the principle of expansion, it is 
necessary to have engines of sufficient size for the steam 
to fully expand into, and so relatively large engines will 
be, within proper limits, more economical than smaller 
ones doing the same amount of work. To show this I 
will refer to the performances of two engines on their 
trial trips made by two well-known engineering firms, who 
have each attained celebrity for the excellence of their 
productions, yet a comparison of the results obtained in 
the two ‘cases show a marked difference between the two 
engines. In engine No. 1 the cylinders are proportioned 
as 1:2.5: 7.11; the boiler pressure is 150 lb. per square 
inch, and the mean pressure of the three cylinders, reduced 
to the low-pressure cylinder, is 25.61. In engine No. 2 
the cylinders are proportioned as 1 : 2.5 : 5.28, the boiler 
pressure is 1351b. per square inch, and the mean pressure, 
reduced to low-pressure cylinder, is 32.10 lb. per square 
inch. Engine No. 2 did not use the steam so expansively 
as engine No, 1, and in proportion to the size of low- 
ea or 1,253 times as much work 
On measuring the amount of steam used per 


pressure cylinders it did 
as No. 1. 


revolution, as shown by the indicator diagrams, it was 
found, however, that engine No. 2 used 1.494 times as 
much weight of steam as engine No. 1, and as it was only 
doing 1.253 times as much work, the efficiency of No. 1 


engine must be isn or 1.19 times greater than that of 


No. 2, in other words No. 1 engine would give 19 per cent, 
more power than No. 2, from the same weight of steam 
used. 

I am aware that these figures cannot all be taken as 
being mathematically correct, for as I pointed out in the 
paper referred to, there must always be some condensation 
of steam in all engines, so that a greater weight of steam 
is used than can be measured upon the indicator diagrams, 
and no doubt there is somewhat greater condensation in 
engine No. 1 than in No. 2, but the difference from this 
cause cannot nearly be so great as 19 per cent., so that it 
remains that one engine is very much more economical 
than the other. It may perhaps be simpler to say that 
engine No. 2 is being overworked. 

'o show more clearly the effect of the internal or 
cylindrical condensation upon the efficiency of the engine 
it will perhaps be interesting to refer to the annexed dia- 
gram. It is known from theoretical considerations that 
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supposing no practical difficulties intervened to prevent 
its realisation, the utmost efficiency possible with a steam 
engine would be represented by the difference between 
the temperature of the boiler steam and that of the con- 
denser, divided by the absolute temperature of; the boiler 
steam. This ideal efficiency for steam of various pres- 
sures, assuming, as is usual, the condenser temperature to 
be 100 deg., is shown by the curved line in the figure. It 
will be seen to rise — as the pressure increases, being 
-261 at 50 Ib., .270 at 60 lb., .298 at 100 lb., .321 at 1501b., 
.339 at 200 lb., .353 at 250 lb., and .365 at 300 Ib, per 
square inch, 

The actual efficiencies of steam engines, in practice, 
must, for several reasons, always be considerably less than 
these figures indicate ; the principal one being the inevit- 
able condensation in the cylinders. If, however, the 
various elements contributing to the reduction of the 
actual efficiency below its theoretical maximum amount, 
be proportional to the work actually done in the steam 
engine, the form of this curve will still represent the re- 
lative efficiencies of engines working with the different 
steam pressures. From this we see that in advancing 
from 60 lb. pressure to 150 lb., we ought to increase the 
efficiency by 19 per cent., or, what is the same thing, to 
effect an economy of 16 per cent. The fact that an in- 
crease of economy is actually obtained considerably above 
this amount, when using the triple-expansion engine, 
shows that this engine is working under conditions more 
nearly approaching to those required for the maximum 
efficiency than the other, and I think proves pretty con- 
clusively that the reduction of the internal condensation 
by the lessening of the range of temperatures of the sur- 
faces exposed to the steam, has more than counterbalanced 
the loss due to the reduction of effect by the increased 
wiredrawing and unbalanced expansion incidental to the 
application of an extra cylinder, slide valve chest, &c. It 
is possible that a still further effect in this direction may 
be obtained by using four cylinders instead of three, but 
experience on this point is wanting at present, 

he spot A ia the figure lying above the curve repre- 


to which the efficiency has gone in start- 
ing from 60 lb., if 25 per cent. economy has been effected, 
while the spot B, still further above the curve, shows the 
similar height upon the assumption of an economy of 33 
per cent. 

I have previously referred to the probability of our 
being able to use still higher pressures in the immediate 
future. Of advance in this direction I am not very hopeful 
for several reasons ; but, in face of the advance recently 
made, it would be rash to be too positive. It must be re- 
membered, however, that every addition to steam pres- 
sure increases the temperature of the steam. At 150 lb. 
the temperature is 366 deg. Fahr., at 300 lb. it is 422 deg. 
When it is remembered that the boiler plates which have 
to transmit the heat to the water must necessarily be 
hotter than the steam temperature, and that steel is con- 
sidered to be unreliable when it is at what is called the 
blue heat, which commences at about 470 deg. Fahr., it 
will be evident that ata pressure of 300 lb. there will be 
less than half the margin between the steam temperature, 
and the temperature of unreliability of the plates, than 
there is at a pressure of 150 Ib. per square inch, and only 
one-third of the margin there is at 80 lb. pressure. 

Further, an increase of steam temperature will probably 
be felt in the working*of the engine itself, as there must be 
some limit of temperature at which the endurance of cast 
iron will cease, and we may be nearer that limit than we 
think. I believe that our friends, the locomotive engineers, 
found a limit of this kind in their cylinders at lower pres- 
sures than we are now working at, until they changed the 
method of casting them. There isthe further considera- 
tion that as the higher pressures advance, the less margin 
there is to work upon in that direction, as is evidenced by 
the tendency to flatten itself, shown by the efficiency 
curve in the diagram. 

Turning now to the question of the boiler, I have stated 
that we are practically using the same design of steam 
generator as was common in 1871, but there are at pre- 
sent several attempts being made in the direction of eco- 
nomy in fuel, 

As regards the production of large power upon the 
minimum of weight and space, where full economy is a 
secondary consideration, I have only to mention the 
wonderful performances of the boilers now being fitted 
in torpedo boats, to show that enormous: progress has 
recently been made, but these boilers are necessarily unfit 
for ocean steaming purposes, The application of forced 
draught also, in the Royal Navy, to boilers of the ordi- 
nary type, with a somewhat similar object in view, has 
considerably augmented the power of our war vessels, 
without adding ong’ to their weight or cost, but here 
also economy of fuel is not the prime consideration. 
Forced — has, however, been applied in merchant 
steamers with a view of lessening the dimensions of the 
boiler. This is rendered possible by the increased tem- 
perature of the fire being able to transmit more heat per 
unit of surface, and to render the boiler, surface for sur- 
face, more efficient than it would be if a lower fire tem- 
perature were used. It is evident that if the boiler sur- 
ps a more efficient, less heat will be wasted up the 

unnel, 

Another question which forced draught has satisfac- 
torily solved is the use of small and inferior coal. There 
is, at least, one British, and there are several Italian 
steamers now running, with very satisfactory results, 
burning nothing but very inferior coal, which could not 
possibly be burned with natural draught with the ordi- 
re 4 firebars. By employing suitable bars, and closing 
in the ashpits, most perfect combustion is obtained, and 
it is claimed that even when comparing weight for weight 
of coal used, there is a decided economy in this system, 
since there are no ashes left unconsumed, while, of course, 
considering the low price of dust coal as compared with 
ordinary steam coals, a large saving of cost is being 
effected. 

I cannot! conclude this paper without a reference to 
what is deemed by some to be the fuel of the future. 
I refer, of course, to ‘‘ Mineral Oil,” Since 1856, and up 
to the present time, this fuel has been successfully used 
for marine purposes on the Caspian Sea, a region where 
oil is remarkably pny tangy where coal is expensive. The 
local conditions are thus extremely favourable for the 
use of oil, and it is the question of cost which will ulti- 
mately settle the problem whether oil or coal is to be the 
fuel used in any region. 

In every case in which oil has been successfully used up 
to the present time as a fuel for boilers, it is blown into 
the furnace and at the same time converted into a spray 
(or pulverised, as it is technically called) by means of a 
steam jet, this jet being obtained from the boiler itself. 
The amount of steam used for the purpose of pulverisa- 
tion has, I believe, never been definitely ascertained, but 
it is variously estimated at from 8 to 12 per cent. of the 
total production of steam in the boilers. tus assume 
for a moment that it is 8 per cent., this will mean that for 
every 92 tons of water evaporated for use in the engine 
8 tons of fresh water is lost, and must be supplied from 
the sea, If this is supplied from the main boilers, this 
will mean that a steamer exerting, say, 1000 indicated 
horse-power, will requre 14 tons of sea water to be put 
into the boilers per day. What amount of scale this will 
produce I will leave others to calculate, but it is evident 
that such a system is wholly impracticable for extended 
ocean steaming. It is, of course, possible to use an auxi- 
liary boiler wenies at a comparatively low pressure for 
the purpose of feeding the oil into the furnace, but this 
complication is not likely to be carried out. 

en, however, the price of oil falls so low as to render 
it possible for it to compete with coal in ocean work, I do 
not doubt that it will be easy to find means to burn it, 
without employing steam to ‘‘ pulverise” it. I believe the 
ultimate solution of the problem will be found in the use 
of compressed air, possibly of heated air, for the purpose 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comrpitep By W. LLOYD WISE. 


{ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
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tube of the gun. The explosive charge 13 in the shell 3 is protected 
from concussion by paddings of felt and india-rubber, and is pro- 
vided with a detonator ignitable by an electric spark passing 
between the ends of two insulated wires 18, which are connected 
by electric wires ina cord 19 tothe end of the coiled line 7. When 
the gun is loaded with the projectile in it, the rear end of the line 
7 passes from the rear of the tube 5, along the outside of the cen- 
tral tube of the gun to its front end, then back through the tube 














, £.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Rrapsr Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe- 


cification is im each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
An — may at any time within two months from the date of 
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tisement of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the mentioned in the Act, 
FIREARMS. 


4424, P, M. Parsons, London, Improvements in 
the Manufacture of Ordmance,. (8d. 6 Figs.) April 9, 
1885.—The improvements consist in the manufacture of ordnance 
by casting copper alloys in metal moulds divided longitudinally, 
and held together by hoops or clamps, and provided with a basin 
or container for receiving an extra supply of metal to feed the 
casting as it cools and contracts. This invention further relates 
to the combination of a grooved and threaded roller acting as 
guide for screwing the breech-block into place. A gas-tight joint 
is made by means of acupped ring of soft metal attached to the 
face of the breech-block. (Sealed April 16, 1886). 


5662. G.Kynoch, Witton, Staffs. An Improvement 
in Cartridge Cases, [6d. 3 Figs.] May 7, 1885.—The object 
of this invention is to provide metallic cartridge cases with a per- 
manent paper lining. Acylindrical paper lining extending to the 
point where the casing is subsequently reduced in diameter, is in- 
troduced into the metal casing before its front end has been re- 
duced in diameter by the ‘‘ necking” process. The case is then 
‘*necked,” whereby the lining is effectually retained after firing. 
(Sealed May 4, 1886). 


8137. O. Jones, London. Improvement in Percus- 
sion Fuzes. (8d. 7 Figs.) July 4, 1885.—This invention is 
designed to provide a eae fuze which, although very 
roughly handled, either before or after its insertion into a pro- 
jectile, will not be liable to be set in action, until the projectile 
in which it is fitted is discharged from a gun, but which will then 
be perfectly free to act by concussion or impact. A small hollow 
cylinder to be screwed into the base of the shell, and containing 
the percussion cap, is provided with a small plunger or striker. 
This plunger is kept away from the percussion eap by means of a 
small stud kept in place by a wad of gun-cotton. When a pro- 
jectile, fitted with this percussion fuze, is discharged from a gun, 
the heat of the explosion ignites the gun-cotton. As soon as the 
shell strikes an object, the plunger, by reason of its momentum, 
readily pushes the stud into the recess which has been left by the 
burning away of the gun-cotton, and moves rapidly forward and 
strikes the cap or priming, thus exploding the shell. (Sealed 
June 22, 1886). 


8236. O. Jones, London. Improvements in Machine 
Gung, [lld. 12 Figs.) July 7, 1885. —This invention relates to 
improvements in the well-known ‘‘Gardner” machine gun. In 
guns of this class, as heretofore constructed, the feed operation 
depends greatly on gravity, and its action is effectual as long as 
the gun is worked in a horizontal position; but when the guns 
have any considerable elevation or depression, it is found that the 
friction between the cartridges and the vertical feeders is so great 
as to impede the descent of the cartridges, so that the feed is 
stopped or becomes uncertain. The chief object of the present in- 
vention is to provide machine guns of this class with a positive 
feed which does not depend upon the action of gravity. bare the 
barrels, c are the plungers, and d are the crankpins forming part of 
the discs or cams ¢ fixed upon the shaft f. The improved vertical 
sliding box g for supplying the gun with cartridges, slides between 
two plates g', g*, which are hinged to the gun-frame a, so 
that, when not in use, they can be turned down into the posi- 
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tion shown in dotted lines. The box g is provided on each side 
with rack teeth gearing with two pinions fixed on shafts j 
carried in bearings in the sides of the framea. At each revo- 
lution of the crankshaft f, studs / formed on the disc ¢, engage 
with notched wheels’k, and partially rotate the shaft j and its 
pinions. An intermittent downward motion is thus imparted 
to the box g, so that after the discharge of a row of cartridges 
therein, and the extraction of the empty cartridge cases, a fresh 
row of cartridges will be brought into position to be thrust by the 
plungers into the barrels. Two stop bolts, sliding in guides m 
attached to the frame a, retain the box g stationary during the 
loading, firing, and extracting, so that it will not be moved down 
by gravity whilst the studs / are out of engagement with the 
notched wheels k. In the rotation of the crankshaft /, a recipro- 
cating motion is imparted to these bolts to insert them into, and 
withdraw them from holes formed in the box g. (Accepted May 
21, 1886). 

8343. D. R. Dawson, Dundee, N.B. Improvements 
in Explosive Projectiles, and in Part Applicable for 
Extending Electrical Communica Lines. (8d. 
2 Figs.) July 10, 1885.—The improvements consist in combining 
with the line used with the line-throwing gun, one or more insu- 
lated fine copper wires for conveying electric currerts, and further 
in combining with the tube containing che coiled line, a head or 
shell loaded with gun-cotton, the ends of the electric wires a 
arranged so as to ignite the charge when a current is pas: 
through them. This improved missile can be thrown into a de- 
sired position, and be discharged at any time after having been 
thrown. The projectile consists of a shell 3 fixed on the front end 
of a tube 5, which fits the bore of the gun, whilst the shell is be- 
yond the muzzle when the gun is loaded. A centra! tube fixed to 
the breech of the gun inside of the barrel extends when the pro- 
jectile is in the barrel, through to the outer end of the tube 10, and 
serves to prevent the flame which issues from the muzzle of the 
gun from injuring the line. The line 7 consists of two insulated 
wires, and is coiled with a hollow core to pass over the central 








of the gun, and out through the breech end to the apparatus 
arran ‘ for transmitting an electric current through the line. 
The electric line may be used without the explosive shell, and may 
be thrown for the purpose of forming a communication with an 
otherwise inaccessible point ; and the ends of the line being con- 
nected to telephonic or other instruments, messages or signals 
may be transmitted through it. (Accepted June 25, 1886). 


10,106. R. W. Studdy, Shorncliffe, Kent. Improve- 
ments in Sights for Firearms. (8d. 6 Figs.] August 26, 1885. 
This invention relates to sights chiefly designed for military rifles, 
Its chief object is to provide the back sight of a firearm with means 
whereby the person using the same may be enabled to make 
allowance for the deflection of the ball from its course by the wind. 
A dark coloured metal plate is arranged to slide horizontally in 
front of a vertically sliding bar of polished or white coloured 
metal. The dark plate is made witha central vertical slot through 
which the bright metal bar can be clearly seen. This bar is suit- 
ably graduated, and the plate is capable of lateral adjustment by 
means of a screw, so as to movethe slot more or less in one or the 
other direction according to the allowance to be made for deflec- 
tion of the projectile by the wind. (Sealed April 16, 1886). 


12,823. W. C. Stiffand H. B. S. Bennett, Birming- 
ham. Improvements in the Manufacture of Tubes 
and ce of Steeland Iron. (8d. 5 Figs.) October 
26, 1885.—These improvements have chiefly reference to the for- 
mation of the axial hole in the cylindrical ingot or bloom from 
which the steel or iron tube ismade. According to this invention 
a small axial hole is first drilled or punched in the solid ingot, and 
the hole is then enlarged to the required diameter by means of a 
bulb mandrel worked by a powerful draw bench, the rod or stem 
of the bulb mandrel being passed through the small axial hole in 
the ingot. As the hole increases in di ter, the displaced me 
expands radially, and increases the external diameter of the ingot. 
(Sealed June 18, 1886). 


12,883. J. ¥. Johnson, London. (G@. Bouvier, Paris.) 
Improvements in the Manufacture of Cartridge 
Cases. (8d. 3 Figs.) October 27, 1885.—This invention relates 
to the making of cartridge cases of non-metallic materials such as 
paper pulp, in one piece, by moulding and shaping the materials 
while in a plastic or semi-fluid condition, (Sealed June 22, 1886). 


1290, G. Flaischlen, Fassey, Roumania. An Attach- 
ment for Firearms for Indicating when they are 
Loaded. (6d. 5 Figs.) January 28, 1886.—A lever pivotted 
at one extremity extends into the breech, and is provided with an 
indicating arm. When a cartridge is introduced into the chamber 
of the gun, the shank of the lever is pushed against the side of the 
breech, so that the arm on its extremity is caused to protrude 
externally. (Sealed May 7, 1886). 


1970. F. Von Oppen, London. (The Colt’s Patent Fire- 
arms Manufacturing Co., Hartford, Conn., U.S.A.) Improve- 
ments in Breechl Firearms, Particularly 
those known as Magazine Arms. (8d. 16 Figs.) Feb- 
ruary 10, 1886.—This invention has for its object to lock the 
hammer when cocked by the opening movement of the breeeh- 
piece, so that it cannot be discharged until the breech-piece is 
fully closed. Also to prevent the entrance of a cartridge from the 
magazine into the receiver until the previous cartridge shall have 
been forced into the barrel, and extracted therefrom, on the retreat 
of the breech-piece, which, according to this invention, is arranged 
to move longitudinally. The shell or unexploded cartridge is 
started from the barrel by mechanical means independent of the 
extractor hook on the breech-piece. (Sealed May 18, 1886), 


2610. A. J. Boult, London. (H. M. Quackenbush, 
Herkimer, New York, U.S.A.) Improvements in Breech- 
loading Guns. (8d. 6 Figs.) February 23, 1886.—The object 
of this invention is to produce a gun for using metallic cartridges, 
cheap and durable, and of simple construction, so that any one 
can readily take it apart and put it together again. The frame or 
receiver is made of a single piece of metal. The breech-block is 
pivotted to the under side of the barrel, and has a lateral swinging 
movement. The extractor is of simple form, and slides in a groove 
cut in the side of the barrel. (Sealed May 28, 1886). 


4816. A.J. Boult, London. (C. EF. Creecy, Washington, 
U.S.A.) Improvements in Gun-Carriages. [8d. 4 Figs.) 
April 6, 1886.—This invention relates to mechanism for operating 
guns and gun-carriages by means of compressed air. A represents 
a gun provided with trunnions resting in bearings in the cheeks 
of the carriage, The carriage is provided with the usual slide 
(Fig. 1) so that the gun may be run out or run in according to the 























cylinder through supply pipes controlled by a four-way cock 
D, so that the piston may be moved in either direction to accom- 
plish the desired movement of the gun. A cushion of compressed 
air may be formed for taking up the recoil of the gun by cutting 
off the escape through the rear part of the cylinder C just before 
the gun is fired. The raising and lowering of the gun is accom- 





plished by means of the cylinder C2 (Fig. 2) placed upon the gun- 
carriage, and having the projecting end of the piston-rod connected 
to the breech of thegun. The fluid under pressure is supplied to 
this cylinder through the pipe E? controlled by the four-way cock 
D2, which is operated by means of the leverd?. The traversing of 
the gun is effected by meansof the two cylinders C', C! (Fig. 3), 
which are mounted upon the rear portion of the carriage, and 
have their piston-rods connected to a pin mounted eccentrically 
on one of the supporting wheels. The cylinders are supplied with 
compressed air from a pipe E! (Fig. 1) and branch pipes H andI. A 
four-way cock D! — at their point of juncture, is so constructed 
as to be capable of being turned to allow the inlet of the compressed 
fluid to either of the supply pipes simultaneously with the outlet 
of the same from the other. (Sealed July 16, 1886.) 


4828. H.H. Lake, London. (7. N. P. Stokes, New York, 
U.S.A.) Improvements in Magazine Firearms. (8d. 
8 Figs.] April 6, 1886.—The cartridges are placed in a cylindrical 
magazine under the barrel, and are forced backwards towards the 
breech by a spring, while the operations of loading, ejecting the 
empty cases, and reloading are effected by the movement of 
the pivotted lever E which serves as trigger guard. The hammer 
C and trigger ¢ are of the usual pattern, and the hammer is 
cocked by the downward movement of the lever. The breech- 
block D is practically solid and moves in stout guides forming 
— of the breech case B, in a vertical path at right angles to the 
arrel, It contains a spring-actuated firing-pin, and its upper 
portion is formed with a cylindrical chamber in which the car- 
tridge lies. Spaces are left on each side for the levers that 
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controlits movement and operate the extractor. The cartridges 
are introduced into the magazine by dropping the breech-block 
and inserting the cartridges through an opening in the side 
of the breech case B, and the gun brought into condition for firing 
by raising the lever E. The cartridges are free to slide out of the 
magazine into‘the chamber in the breech-block when the latter is 
depressed to its fullest extent. After discharging the piece, the 
lever E is depressed, drawing down the breech-block with it, 
whilst the extractor forces the empty case out through the opening 
at the rear of the breech case. The hammer being cocked in the 
mean time, afresh cartridge is forced out of the magazine into 
the chamber in the breech-block, and the lever E raised. The 
breech-block then starts upward, closes the breech, and the lever 
Eis locked. Thegun is then ready for a second discharge. (Sealed 
July 20, 1886). 


LUBRICATORS. 


6927. G. A. Mower, London. Improvements in 
Lubricators. (8d. 3 Figs.) June 8, 1885.—The improvements 
relate to lubricators in which oil drops from a reservoir at longer 
or shorter intervals. A plug valve forced down by a spiral spring, 
closes the hole for the passage of theoil. By means of a cam 
lever and adjusting screw the valve may be raised, and the oil 
feed regulated as desired. (Sealed June 15, 1886). 


6665. R. Hoffmann, Finisterwalde, Germany. Au- 
tomatic Lubricating Apparatus. [6d. 3 Figs.) May 18, 
1886.—The cylinder a contains the Vays k, which is exposed to 
the same steam pressure on both sides by means of the steam pipes 
band c. The piston & is connected with the toothed rack z, with 


which gearsthe pinion 7. By means of worm transmission gear- 









ing, and the ratchet work m which is operated by the machine 
to be lubricated, a slow motion of the apparatus, corresponding 
to the velocity of the engine, is produced. Above the piston & is 
placed the lubricating oil, which is gradually and continuously 
conducted to theengine to be lubricated by the motion of the 
piston. (Accepted June 25, 1886). 


REFRIGERATING MACHINERY. 


6808, F. B. Hill and W. A. Gorman, London. Im- 
provements in Icemaking and Re erating Ap- 
paratus. (8d. 10 Figs.) June 4, 1885.—This invention relates 
to improvements on Patent No. 3427 of 1876, and has for its object 
economy in fuel, and increased efficiency of action. Attached to 
the boiler is a vessel with a tube leading from the gas space of 
the boiler, through which the ammoniacal gas passes and is cooled 
in its passage by the jacal solution returning from the 
absorber to the boiler. The action of the separator is rendered 
more efficient by scrubbing the gas against shot, pebbles, &c., 
and so collecting and allowing to trickle back into the boiler any 
moisture which may pass off with the ammoniacal gas from the 
lower part of the separator. A non-congealable liquid, such as 
water with glycerine or chloride of calcium, is caused to circulate 
page the ice boxes and the refrigeration tubes. (Sealed June 

, ). 





15,437. H. J. Allison, London, (7. L. Rankin, New 
York, U.S.A.) An Improved Icemaking and Kefri- 
gereting Apeeratne. (8d. 10 Figs.] December 16, 1885,— 

he object of this invention is to provide means for driving the 
ammonia gas from the ammoniacal liquor, and condensing it more 
quickly and efficiently than heretofore. The improvements con- 
sist mainly in the novel arrangement of the still, condenser, and 
refrigerator. The still ismade upright without return bent coils 
with their numerous coupling joints. Dish-shaped quadrants are 
arranged on the central steam pipe of the still, and are adapted to 
receive the water of ammonia from the upper part of the still, and 
allow it todrip gradually downward from one dish to the other. 
(Sealed June 22, 1886). 
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7243. O. Brown, London. Improvements in Liquid 
Meters. (8d. 10 Figs.] June 13, 1885.—The improvements 
consist in simplified means for mounting and driving the counting 
apparatus, and for shutting off the meter from the supply main 
for purposes of inspection, repair, or cleansing ; also for intercept- 
ing the solid impurities, and flushing out the meter, and discharg- 
ing the accumulated impurities. The whole of the counting appa- 
ratus is arranged on one baseplate, so that it may, if necessary, 
be removed complete, and another set substituted. (Sealed June 
18, 1886). 


2255. L. H. Nash, Brooklyn, New York, U.S.A 
Improvements in Water Meters, (8d. 8 Figs.) Feb- 
ruary 16, 1886.—-This invention relates to a water meter in which 
a revolving non-rotating piston (Fig. 2) having a number of bear- 
ing points e', e*, e3, and recesses f!, 7*, 73, operates within a mea- 
suring case or chamber A having an equal number of bearing 
points n, n, n, and recesses d!, d*, d3, Fig. 2 represents a hori- 
zontal section through the piston of Fig. 1. The measurement 
is effected by means of registering mechanism contained in a box 
and connected by crank gearing to the piston. The measuring 
chamber A communicates through the inlet ports a, a! in the 
bottom plate with the inlet passage H, and with the discharge 
chamber E by outlet ports 0, b' in the top head plate C. The 
case A is formed with bearing projections within the vertical 
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walls of which are formed the inlet and outlet ports aand b. Each 
of the piston bearing points is continually in contact with its 
corresponding case recess, and each case projection is in continual 
contact with the corresponding recesses of the piston during the 
entire movement of the latter, thereby dividing the case and the 
piston recesses into enlarging and contracting measuring spaces. 
The piston makes a joint forming contact with the case, separat- 
ing the inlet from the outlet ports in all positions of its move- 
ments. Fig. 2 represents the piston in the position in which the 
recess dis about to change from a receiving to a discharging 
chamber. The piston arms have closed all communication be- 
tween that chamber and the inletand outlet ports a, a', and b, b!, 
and as soon asthe piston continues to move, the water escapes 
through the ports b, b', as shown by the arrows. (Accepted June 
8, 1886). 


REGULATING PRESSURE OF GAS. 


8147. J. Shaw, Lockwood, Yorks. Improvements 
in Apparatus for Regulating the Pressure of Gas. 
{8d. 1 Fig.] July 6, 1885.—This invention relates to self-acting 
gas regulators, consisting of a conical shaped chamber or outer 
casing A, divided by a leather diaphragm D, and having a valve 
E which is closed by the pressure of gas. The inlet union B is 
provided at the top witha perforated washer H, so that as the gas 
enters the inlet pipe and passes through the conical perforations, 
the gas will expand and spread, and pass more freely through the 
valve, C is the outlet or the part to which the gas re leading to 
the burner is attached. The valve E is connected to the lower 

















end of a vertical rod F passing through the diaphragm and secured 
to it by nuts. The rod F is weighted to counterbalance the valve 
against the pressure of the gas. In order to prevent the leather 
diaphragm D from lowering unequally when the pressure of gas 
is lessened, a metal diaphragm J is placed upon it, causing it 
to rise and fall equally. When the gas enters at B, and 
filla the chamber I, and the length of piping between that 
part and the burner, the pressure therein lifts the diaphragm, 
and closes the valve, so that the pressure’ below is cut off, but as 
the gas is consumed and the pressure in the chamber I becomes 
less, the diaphragm will fall as shown in dotted lines, and gas 
from below will enter, but this is so gradually and evenly done that 
practically the pressure is uniform. (Accepted May 21, 1886). 


VALVES, 


4222. R. M. Deeley, Derby. Improvements in 
Valves for Controlling by Hand or otherwise the 
Movement of Hydraulic and other Engines. (Si. 7 
Figs.) April 7, 1885.—The arrangement consists of a piston in 
which is a partially balanced valve. This valve is so arranged 
that a rod passing through the end of the cylin der coming in con- 
tact with it, is capable of lifting it from its seat, thus establishing 
a communication between the two ends of the viston, When the 
rod is not in contact with the valve, the valve is seated upon the 
piston, and an exhaust passage is opened between the valve and 
the rod. When the power required is small, the piston is coupled 
directly to the object to be moved. Valves constructed on this 
plan may be used to actuate guns, cranes, shearing and punching 
machines, &c, (Sealed June 1, 1886). 


4949. J. Etherington, London. Improvements in 
the Construction of Sluice or Stop Valves. (6d. 1 Fig. 
April 21, 1885.—The valve spindles are made steam tight entirely 
without the use of packing by the adoption of a valve with top 
seatings in the form of a sleeve and nut screwed to coarse pitch 
for rapid opening and closing, and working in grooves attached to 
the inside shells of the valves. The handwheel for operating the 
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valve has a hollow rim and holes drilled at the ends of the arms 
into the hollow rim to admit air for keeping the wheel cool. 
(Sealed June 25, 1886). 








7474. d 
Yorks. Valves for Steam, Water, and other Liquids 
and Fluids. (8d. 6 Figs.) June 19, 1885.—This invention 
refers to disc valves provided with openings for the passage of the 
fluid. A movable disc of metal is forced against its seat by the 
pressure of steam or other fluids, and also by a spiral spring. The 
disc is rotated by means of a spindle and handle, so as to bring 
the openings in the disc opposite to the openings in the valve seat, 
thus affording free passage to the fluid. (Sealed June 8, 1886). 


1532. J. R. Thomson, Clydebank, Dumbarton, N.B. 
Improved Three-Way Valve, [6d. 3 Figs.) February 2, 
1886.—This invention relates to a three-way valve adapted in 
particular for use in connection with ships’ pumps in substitution 
for the ordinary master cock, to provide for changing the pump 
suction from sea to bilge without risk of leakage from the sea to 
the ship’s bilge. A hollow piston A fitting in a cylindrical casing 
B, has formed upon its upper and lower ends conical faces a an 

a', adapted to fit corresponding seats b and b!, formed on the 
casing. The suction pipe from the sea is connected to the branch 
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C, and the bilge suction pipe is fitted to the flange D, while a 
common suction branch E for connection to the pump is formed 
on the side, and communicates with the interior of the casing 
through a series of portse. A screw spindle is operated by a 
handwheel H to raise or lower the valve A. On raising the valve 
until its upper face a bears upon the seat b, the connection from 
the sea is closed, while that from the bilge to the pump is opened, 
and on,lowering the valve so that its lower face a‘ bears upon the 
seat b!, the pump suction is connected to the sea, while possi- 
bility of leakage to the bilge is prevented. (Sealed May 7, 1886). 


2453. J. A, Hopkinson and J. Hopkinson, Hud- 
dersfield, Yorks. Improvements in Stop Valves. 
(8d. 7 Figs.) February 19, 1886.—This invention relates to 
modifications of former patents by the same inventors concerning 
sliding stop valves operated by a spindle which rotates without 
endwise movement. The improvements have the object of re- 
ducing the number of detachable parts. A stud or finger fixed to 
the handwheel causes a ring to move up and down on the screw 
threads formed on the outside of the neck of the valve lid. The 
position of the ring indicates the position of the sliding valve 
disc. (Sealed June 4, 1886). 

2889. W. Lockwood, Sheffield. Improvements in 
Valves, [(6d. 9 Figs.) March 1, 1886.—This invention has for 
its object the construction of valves having a maximum amount 
of outlet with a minimum lift. A perforated corrugated valve lid is 
arranged over its perforated seat, so that the valve is closed by the 
projecting portions of the lid being in contact with the valve seat. 
When the valve is open, part of the liquid es¢apes through the 
perforations in the valve lid, and the remainder in the usual 


manner. (Sealed June 8, 1886). 
FILTERS. 
9959. A. Bell, Manchester. Improvements in 
Filters. (8d. 2 Figs.) August 22, 1885.—The improvements 


relate chiefly to household filters, and their object is to obtain 
speed and efficiency in filtration combined with facility for 
cleansing and renewal of parts. The filter a is of stoneware and is 
divided intotwo compartments b and c bya partition d; the upper 
compartment receiving the water to be filtered and the lower com- 
partment the filtered water. The partition qd rests upon an 
anuular ledge a'. An air-tight ring of caoutchouc prevents the 


























passage of unfiltered water by leakage into the lower compart- 
ment. Over the hollow truncated shell d', which is perforated 
for the passage of filtered water, is placed a block of filtering 
carbon, inclesed within an outer perforated shield g. A locking 
spring serves to press down the shield. The shield g and the 
carbon block are covered with an envelope i of asbestos clcth, so 
that all the unfiltered water is compelled to pass first through 
such cloth, which retains the grosser impurities. (Accepted June 


11, 1886). 
COUPLINGS. 


7711. J. F. Hall, Sheffield, and J. Verity, Leeds. 
wenn Yar temy ow in Couplings for Screw Propellers 
and other Shafts. (8d. 6 Figs.) June 25, 1885.—The ends 
of the shafts to be connected are provided with discs recesxd to 
receive a ball inserted between them. This ball retains the axes of 
the end of each shaft at an equal distance from its centre, without 
interfering with the motion of the shafts. Upon the face of each 
disc are projecting jaws corresponding and engaging with each 
other. Screw bolts passed through both discs, and fitting loosely 
in their bolt-holes, keep the ends of the shafts in contact with the 
ball. Under each bolt-head is placed a spring washer. One side of 
one set of the jaws is fitted with an adjustable face-piece of wedge 
form totake up wear. (Sealed June 22, 1886). 


7696. W.J. Mackenzie, Manchester. An Improved 
Flexible Coupling for Shafts. (6d. 4 Figs.) June 24, 
1885.—The improved coupling consists of two crosspieces formed 
with bosses which are keyed on the ends of the shaft to be con- 
nected. The crosspieces are fitted one on each shaft to cross each 
other at right angles, and their ends are connected together by a 
flexible ring of steel wire 1ope. (Sealed June 26, 1886). 


2043. W. C. Blackett, Kimblesworth, Durham. 
Compound Attachments or Double Sockets for 





Metal Ropes. (6d. 38 Figs.) February 12, 1886.—This inven- 
tion is designed for joining the ends of ropes or chains to the ends 
of those metal ropes in which the wires are laid in successive coils 
or layers upon one another. The improved attachment consists of 
a combination of two sockets, one within the other, both attached 
to the rope, and so arranged that should the outer socket become 
detached by reason of the external coil of wires breaking, the inner 
socket will come into use to the extent of its strength. (Sealed 
June 22, 1886), 
MISCELLANEOUS. 


4815. J.G. Lorrain, London. Improved Apparatus 
‘or Dete Temperatures at a Distance, (6d.] 
April 18, 1885.—Metallic strips extending between the receiving 
and transmitting stations are soldered together at these stations, 
The difference in temperature of the junctions of the strips pro- 
duces an electric current which causes a dedection of a galva- 
nometer at the receiving station. The temperature at the trans- 
mitting station can then be determined by reference toa table 
which shows the temperature corresponding to the amount of de- 
flection. (Sealed June 22, 1886). 


4664. J. Robertson, Govan, Lanark, N.B. Im- 

rovements in g for Transmitting Motive 

ower. [lld. 37 Figs.) April 15, 1885.—This invention has 
for its object the diminution of the noise and jar caused by the 
use of metal toothed wheels. The improvements consist in im- 
proved forms of construction and modes of fixing the cogs of metal 
wheels, and in using combinations of materials having small con- 
ductivity of sound, so as to make little noise in working. (Sealed 
April 20, 1886 


4680. T. Stockley, Southsea, Hants. Machinery 
for Obtaining and Appl: Motive Power by the 
Combined Action of the Vapour Generated in Slak- 
ing Lime anda Blast. [8d. 4 Figs.) April 16, 1885.—This 
invention relates to the utilisation of the vapour or steam arising 
from lime whilst being slaked in a closed vessel or receiver in con- 
junction with a blast produced by a fan inclosed in a circular 
chest. A quantity of unslaked lime placed in a hermetically 
closed receiver of iron, is slaked by the introduction of water by 
means of a tube coming from a tank placed beneath the bed of the 
apparatus. The water is injected in the form of spray through a 
perforated nozzle on the supply pipe. The vapour arising from 
the slaked lime acts upon a piston working in a cylinder mounted 
near the top of the receiver. The piston rod is connected bya 
connecting-rod and other reciprocating gear to a crankshaft pro- 
vided with a flywheel and cranks for actuating tramcars, blast 
fans, and other machinery. The slaked lime may be used in the 
manufacture of cement. (Sealed July 18, 1886). 


9474. C. Tellier, Paris. Apparatus for Utilisin 
Atmospheric or Solar Heat for Raising Water. (8d. 
4 Figs.) August 8, 1885.—This invention relates to the employ- 
ment of atmospheric heat for raising water by utilising the differ- 
ence between the temperature of the air and that of the water to 
be raised. Motive power is obtained by submitting a suitable 
volatile liquid, preferably an ammoniacal solution sufficiently con- 
centrated, to the action of solar heat during its passage through 
the interior of calorific plates consisting of two plates of sheet iron 
rivetted together on their edges, and placed on the roof of a shed. 
The raising apparatus consists of aspherical chamber 0 0 connected 
by a cylindrical portion with a receiver g g, placed in a vessel 8 s, 
provided at the top with an overflow basin and pipe. float N, 
attached toa rod 7, has a flexible diaphragm P which can adapt itself 
to the shape of the upper or of the lower half of the spherical 
chamber 0 0. If a vacuum be formed above the diaphragm P, the 
water coming from the ground, and entering through the valve H, 
passes into the spherical chamber 0 0. The ammoniacal gas dis- 
engaged by the action of the caloric of the sun or of the atmo- 
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sphere absorbed by the caloric plates, enters the apparatus by the 
pipe a and presses down the diaphragm P into the lower half of 
the spherical chamber, and drives the water through the valve 
H' into the receiver s 5, whence it passes through the coil of pipe h, 
and finally escapes by the overflow pipe x When the float N 
approaches the end of its downward travel, a buffer stop t formed 
on the upper end of the rod r, Sp a slide y, closing the admis- 
sion of the ammoniacal gas, and allowing the gas above the dia- 
phragin to escape by the pipe b into the vessel g, where it is con- 
densed by the cooling action of the water coil hk. The partial 
vacuum is thus  erosageee allows the water to again enter the 
apparatus through the valve H, and the float and diaphragm will 
be again raised. The rod r rising with the float, brings the stop t 
in contact with the slide y, which closes the escape opening }, and 
opens the admission port @ ready for the next stroke. The ammo- 
niacal solution is caused continually to circulate through the 
vessel g for the purpose of dissolving the ammoniacal gas, by 
means of a double-acting pump z, which consists of a piston 
operated by the rod r of the float, (Accepted June 22, 1886), 


2623. W. Pocock, Brisbane, Queensland. Improve- 
ments in Belt Pulleys, (6¢. 5 Figs.) Feburary 23, 1886.— 
The improvements consist in grooving the faces of belt pulleys, so 
as to afford means of escape to the air which gets in between the 
pulley and the belt. By this means the slipping of belts is pre- 
vented. (Sealed June 1, 1886), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the otfices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE COLONIAL AND INDIAN tlement of Australia. We were not the first to 


EXHIBITION. | claim this part of the world. In 1606 some Dutch 

New Sourn Watss. | settlers landed in the Gulf of Carpentaria, but 

‘*PrRopaBLY no other country in the world has | these the natives wisely knocked on the head; a 
such resources, or can show such progress and en- | fate they no doubt well deserved. It was more 
terprise, as New South Wales.” | than a century and a half after this that Captain 
So says one of the chief officials of the colony. | Cook appeared on the scene with his little craft of 


This colony, as is well known, is the parent set- | accomplished this, he sailed for the Australian 


coast and reached Botany Bay on the 28th of April, 
1770. We, were'then, phen the recent secession 
of the American colonies, somewhat in a fix as to 
what to do with our convicts, and the vast wilds of 
Australia appeared to offer just the perfection of a 


model prison according to the enlightened theories 
then beginning to prevail. The next year a fleet 


There is one thing, however, if nothing else, thatthe 350 tons, the Endeavour. He had gone out to | of six transport ships and three store-ships, escorted 
Exhibition has taught us. Those connected with the | leave a party of astronomers, who wanted to ob- | by H.M.S. Sirius, carried 757 convicts, 200 of whom 
British colonies are by no means prone to hide their | serve the transit of Venus, at Otaheite. Having | were women, to Port Jackson, the voyage occupying 
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lightsunderabushel. Whatever besides the Greater 
Britons may claim as an inheritance from the mother 
country, it is certain that our strong national cha- 
racteristic ‘‘ to think no small beer of ourselves,”’ is 
a plant that thrives by transplanting. It is, per- 
haps, a sign of good augury for the future of our 
race, for probably nine-tenths of our success is 
founded on such feelings and convictions. 

We have no wish to question the truth of the 
statement quoted, and were we inclined to do so 
the New South Wales Court at South Kensington 
would be the best argument the Agent-General 
could advance. Indeed, the display is so credit- 
able from a practical point of view, that, could we 
forget what was said to us over the way in Canada, 
or Victoria, Trinidad, Figi, the Leeward Isles, or 
whatever other court we may have last been in, we 
should have no difficulty in accepting with com- 
plete trustfulness the glowing accounts of the pe 
courteous and well-informed gentlemen who watch 8 re 
the interests of the colony they represent, and con- >U 
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clude New South Wales to be the one favoured 
spot on earth. 





eight months. Surely a great nation, or a branch of 


|agreat nation, never had a more unpromising begin- 
‘ning. It is true most of the great powers in the 
| world’s history have sprung from bands of robbers 
or marauders. But they have been free people, 
| with the virtues as well as the faults of freebooters ; 
|holding sway by the power’of the sword. The 
|757 convicts, less 32 who died on the voyage, 
| were held in closest subjection by the governor of 
the settlement, Captain Phillip, who had brought 
| with him a force of marines for the purpose. It is 
| easy to understand that the early days of the settle- 
‘ment ‘* were clouded with many difficulties,” and 
ithat disputes with the natives resulted in much 
bloodshed. However, the clouds of difficulty rolled 


PSYDNEY by in time, and near where the first gang of con- 


victs landed a century and a quarter ago, a vast 
and beautiful city has arisen ; bs ag with other 
cities, towns, and villages, peopled by 3,250,000 
| souls, who take from the mother country merchan- 
|dise to the value of 20,000,000/. sterling, and send 
back to us in exchange produce to the value of 
| 2,000,0007. more. Such indeed are approximately 
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TABLE I.—AUSTRALASIAN COLONIES. 
STATISTICAL RETURN SHOWING THE RELATIVE POSITIONS AND AGGREGATE IMPORTANCE OF THE AUSTRALASIAN 









































COLONIES AT THE CLOSE OF THE YEAR 1884. 
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£ £ | £ £ | | Length | Length £ £3 d. 
} | | | | of Lines, of Wires 
New South Wales .. --| 810,700 895,533 7,117,592 22,826,985 | 18,251,506, 41,078,491 1688 | 442 9,755 | 18,681 386 658 852,017 | 24,601,959 | 2614 2 
Victoria . ats 87,884 | 946,100 5,934,687 19,201,633 | 16,050,465 | 35,252,098 , 1663 | 32 | 4,020 8,055 36 81 | 2,323,493 | 27,526,667 2812 9 
South Australia 903,690 | 307,947 2,024,928 5,749,353 | 6,623,704 | 12,373,057 | 1059 | 263 | 5,230 7,833 49 72 | 2,785,490 | 15,473,800 49 9 5 
meagre oe a5 ..| 668,497 | 298,694 2,673,554 6,381,976 | 4,673,864 | 11,055,840, 1207 | 7464 6,979 | 11,300 295 336 187,381 | 16,419,850 5219 8 
Yestern Australia .. .-| 1,060,000 | 32,329 290,319 521,167 | 405,693 | 926,860 | 138 | 48 885 1,897 450 450 74,930 765,000 23 4 2 
ON ce Na - aa Pet en © ae Ca ees — nes sie areas: oe eae 
Total .-|3,030,771 | 2,480,603 | 18,041,080 54,681,114 | 46,005,232 | 100,686,346 | 5755 | 15314 27,869 | 47,766 | 1216 1597 | 6,228,311 84,787,276 33 8 1 
1885. | | 
New South Wales .. 310,700 947,986 7,588,668 SE ,A0S, 208 | 16,541,745 | 40,006,941 | 1887 | 384 10,351 | 19,864 | 153 250 35,564,259 36 5 4.52 


the values of imports and exports of the Island 
Continent of Australia to and from Great Britain, 


according to the tables compiled by Mr. Trendell | 


for his ‘*‘ Handbook of Her Majesty’s Colonies ;” a 


work to which we have before made reference in | 


these columns. In reviewing this book in a former 
issue, we have already dealt with our subject at 
large, and the task we have before us in de- 
scribing the Exhibition is so vast, and capable of 


such indefinite extension, that we must descend | 


at once to particulars, or we should quite outgrow 
our space before we had made much more than a 
beginning. 

In this, our first notice of the Australasian 
Colonies, it will not be out of place to give some 


particulars of these colonies by means of which a | 
comparison of the whole can be made.’ These par- | 


ticulars are contained in the accompanying Table 
(Table I.), which has been compiled from an official 
publication of the New South Wales Commissioners. 
We give a map of the colony on the preceding page. 

The objects that strike the visitor most in walk- 
ing through the New South Wales Court are wool, 
wood, wines, and minerals. The production of 
wool has been largely increased during the last 
twenty years. The value of the exports amounted to 
8,953,100/. in 1884 for 173,986,303 Ib. ; 7,246,6421. 
in 1885 for 178,373,425 lb., as compared with 
4,748,160/. in 1871 

The export of wool was in 


lb. 
1851 ... ee 15,269,317 
After giving up Queensland— 
1861 ... : 12,745,891 
1871 ... 65,611,953 
1881 ... 139,601,506 
1884 ... 173,986,303 


With regard to wine there are, it is said, ‘‘ dis- 
tricts in New South Wales of suflicient area, and 
combining the necessary conditions of soil, climate, 
and aspect, to produce wine enough to supply the 
whole world.” In the year 1831 two valuable col- 
lection of vines from France and the Rhine were 
taken out to the colony, and these have formed the 
parent stock from which the vineyards have been 
chiefly recruited. The area 2f land occupied by 
vines in 1884 was 4584 acres. The quantity of 
wine produced from 2404 acres was 441,612 gals., 
whilst 1432 gals. of brandy were manufactured. 
Grapes for table use occupied 1321 acres, and 1465 
tons were picked. Over four million dozens of 
oranges were grown. The area of land in New 
South Wales under grain crops and the quantity of 
produce obtained during the season 1884-85 was 
as follows : Wheat,.275,250 acres, yielded 4,203,394 
bushels ; maize, 115,600 acres, yielded 2,989,585 


bushels ; barley, 70354 acres, yielded 148,869 | 


bushels ; oats, 19,472} acres, yielded 425,920 
bushels ; rye, 11104 acres, yielded 16,739 bushels. 
During the same year tobacco was grown to the 
extent of 1,109,396 Ib., and 21,855,072 lb. of sugar 
were produced. One of the first objects that 
confronts one in the New South Wales Court is a 
large case of refined sugars of all kinds exhibited 
by the Colonial Sugar Refining Company of Sydney. 

The timber resources of the colony are chiefly 
represented by a useful. if unpretentious exhibit. 
It takes the form of two trophies built up of 
polished slabs or billets of wood. These represent 
the timber trees of the colony. There are, however, 








| many other wood exhibits of various kinds, indeed | the dimensions they would otherwise reach. Not- 


| withstanding the great number of beautiful flower- 
| ing herbs and shrubs, the impression produced on the 
| traveller in these forests, is that of barrenness and 
‘desolation. In the daytime the heat is oppresive, 

and the whole of the vegetation being evergreen, 
| the changes of the season are unmarked. Most of 

the flowers are without perfume, and even the 
_forms of animal life met with are strange and 


to treat of half of them in detail would take far 
more space than we can afford. For instance, the 
exhibit of the forestry branch of the Department of 
Mines occupies 27 pages of the New South Wales 
catalogue, and there are other exhibitors who show 
| 50 or 60 specimens each. 
| The timber trees of the colony form naturally 
three distinct kinds of forest, which have been 
designated ‘*‘Brush Forests,” ‘* Open Forests,” , grotesque in form and manner. 
|and ‘*Scrub Forests.”* The brush forests are! As we have already stated, to describe all the 
described as being characterised by an extraordinary | specimens shown would take more space than we 
luxuriance and denseness of growth, great diversity can afford, but the Exhibition Commissioners for 
of species, and an almost tropical aspect. Most | the colony have had prepared for them a collection 
of the trees are of lofty stature and magnificent of New South Wales timbers in ordinary commer- 
proportions, with abundant undergrowth of tree | cial use and of marketable value, which we will 
and other ferns, and clothed above with an almost | take as our guide in selecting those examples likely 
| infinite variety of beautiful mosses, orchids, and | to be of greatest interest to our readers. We add 
other epiphytes, climbers, twiners, and creepers. | the scientific names of the species for reasons we 
Intermixed here and there are stately palms, some | have already stated in dealing with the Canadian 
of which attain a height of 130'ft., while many of the | timbers. 
tree ferns exceed 50 ft. in height. The stems of | In the following description the ‘‘proof strength” 
the trees are seldom cylindrical, but generally of | is the weight in pounds which a bar of timber 1 in. 
irregular growth, forming massiveangular projections | square, supported at two points 1 ft. apart and 
and buttresses. The glossy dark foliage, the deli- | loaded in the middle, is capable of sustaining 
cate climbing plants clasping the mighty branches | without having its fibre and elasticity destroyed or 
| of the trees, and the green sunless light combine | impaired in any way. The ‘‘ modulus of rupture” 
to impress the stranger with a sense of mystery is eighteen times the load required to break the 
and delight. With rare exceptions this kind of | bar. The results under these heads quoted are 
forest is only met with east of the great dividing | taken from experiments made by Colonel Ward, 
range. However beautiful the aspect may be, | and are said to be below the average, as the timber 
the difficulties of exploring and learning the true | was not in all cases perfectly seasoned. The first on 
nature of the trees are very great; so much so_ the lististhecolonial pine(Araucaria Cunninghamii), 
that with the exception of those known as the | also known as the Moreton Bay, or hoop pine. This 
red cedar, the pine, rosewood, ash, beech, tulip-| is a noble tree with a pyramidal or somewhat 
wood, and silky oak, the most experienced sawyers | flattened head, the leaves being crowded in dense 
have no names for the great majority of trees, | spires. It sometimes attains the height of 200 ft., 
| beyond the general description of brush trees. As and the trunk has a diameter of about 5 ft. It is 
a general rule, the timber of the brush forests is | found in the brush and open forests on the northern 
| finely grained, often ornamental in texture, sound, | coasts in the districts of the Clarence, Richmond, 
| and durable ; and it mostly differs from the woods | and Tweed rivers. The timber is largely used for 
| of the open forests in being easily worked, and in | flooring boards and for all rough purposes. The 
splitting or cleaving freely in planes radiating from | proof strength is 196, the modulus of rupture 
| the centre. 4212, the weight per cubic foot 48 lb., and the 
| “The Open Forests are met with in all parts of the | retail price in Sydney 20s. per 100 superficial feet. 
| colony, except in portions of the Monaro, Murrum- | The tallow-wood (Eucalyptus microcorys) is a tall 
| bidgee, and the Lachlan districts, where immense | tree growing from 100 ft. to 150 ft. in height, and 
‘¢downs” or treeless salt-bush plains are common. | having a diameter from 3 ft. to 6 ft. in the trunk. 
These forests are composed of timber belonging Its habitat is also the northern coast district, where 
almost exclusively to the natural order of Myrtacee, | it is found in the open forests. It affords one of 
| of which the well-known Eucalyptus tree is a lead- | the best descriptions of ‘* hardwood” to be obtained 
| ing example. The timber is known in the colony by | in the colony for building purposes. The timber 
the general name of ‘‘ hardwood.” The trees are | has a greasy nature and is said to resemble Indian 
characterised by a more or less naked and lofty ‘teak. It grows extensively in the Cape Hawke 
|stem, with the bark sometimes deeply furrowed, | district. The retail price is about 17s. per 100 
| sometimes smooth, whilst in other cases it hangs | superficial feet. The blackbutt (Eucalyptus pilu- 
in long strips from the branches. There is gene- | Jaris) is a large tree of rapid growth, attaining on 
rally a small head of dry, dull foliage, affording | good soil a height of 200ft., and a diameter of 
little shade or shelter. I5 ft. It ws in the open forest from Two- 
| The Scrub Forests are common in all parts of | fold Bay to the Hastings River, and extends a 
| the colony, on dry or arid, strong, or sandy land. | considerable distance inland. There is a very fine 
/They generally consist of low, short-stemmed, | specimen of this tree growing on the Bulli Moun- 
stunted trees, which rarely produce serviceable | tain, not far from the high road, a little below the 
timber. The exceptions to this rule are the | ‘‘ Elbow.” It is perhaps the largest tree in New 
‘cypress, pine, and wattles. Bush fires are of | South Wales. The blackbutt affords one of the 
| frequent occurrence in most of the scrub forests, | best of hard woods for house carpentry, shipbuild- 
| and this no doubt prevents the trees from obtaining | ing, and indeed any purpose where strength and 
* Mr. ‘Arvid Wilson, whose work on the ‘Timber durability are required. As regards aa SS 
Trees of New South Wales,” has been published by the | direction of the fibre none of the New South Wales 
| Government, adopts this classification. woods are stronger, except the rough iron bark. For 
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this reason it is very largely used for street paving 
cubes. The proof strength is 245, the modulus of 
rupture 5544, and the weight per cubic foot, 56 lb. 
The retail price is 15s. per 100 superficial feet. The 
spotted gum (Eucalyptus maculata) is a lofty hand- 
some tree attaining a height of 100 ft. to 150 ft. It 
has a smooth bark falling off in patches, giving the 
trunk the spotted or mottled appearance, from 
which it takes its name. It grows in the open forests 
of the northern and southern coast districts. The 
timber at one time was thought to be of little worth, 
but has been found to be strong, close-grained, and 
durable. It is used mostly for shipbuilding ; but 
also for staves of casks, bridges, wheel-making, 
street paving, and many other purposes. The 
timber splits well. The price is about 15s. per 100 
superficial feet. The blue gum (Eucalyptus globulus) 
is a lofty tree of rapid growth, occasionally exceeding 
200 ft. in height, but sometimes flowering when not 
above 10 ft. The young shoots and foliage are 
often glaucous white, and the bark is fibrous but 
deciduous, leaving the inner bark of the tree smooth. 
It grows in the open forests of the southern dis- 
tricts. The timber is strong, heavy, and durable, 
and is one of the best kinds grown inthecolony. It 
is said to be equal in transverse strength to English 
oak. It is largely used for shipbuilding purposes 
and by wheelwrights. The price is about 15s. per 
100 superficial feet. The grey or white ironbark 
(Eucalyptus crebra) is a tree of varying size, some 
specimens being quite small, while others attain to 
a height of 150 ft. It grows in the open forest from 
Port Jackson to the Clarence River. The timber 
is hard, tough, and durable, and is largely used for 
railway purposes, bridges, beams for buildings, &c. 
The proof strength is 364, the modulus of rupture 
9144, and the weight per cubic foot 731b. The 
price is about 2s. 6d. per cubic foot for hewn timber, 
and 25s. per 100 superficial feet for sawn timber. 
The beech (Tristania laurina) is, in exposed 
localities, frequently asmall tree of crooked growth, 
but in moist situations it attains sometimes to a large 


size. It grows both in the brush and open forests, 
from Twofold Bay to the Clarence River. The 
timber is close-grained, tough, and durable. It is 


used for house and ship work and block-making, 
and sometimes floor boards. It is not liable to 
shrink, and is much valued for cogs of wheels. The 
price is from 28s. to 30s. per 100 superficial feet. 

The rosewood (Hremophilia Mitchellii) is a small 
tree attaining a height of about 30 ft. to 40 ft., 
which grows in the brush forests of the northern 
districts. It is by no means plentiful, but the 
wood is highly valued for ornamental purposes, 
being beautifully marked, fragrant, and close- 
grained. It is also said to be used by wood 
engravers. 

The flooded gum (Eucalyptus rostrata) is a tall 
tree growing to the height of 100 ft. or more, the 
trunk having a diameter of about 5 ft. It grows 
in the open forests, generally on the banks of rivers, 
from Cumberland and Camden to the Clarence 
River, and most of the rivers of the interior. It 
affords excellent timber for shipbuilding, weather 
boards, and generalearpentry. The proof strength 
is 276, the modulus of rupture 6174, and the weight 
per cubic foot 591b. The retail price is about 15s. 
per 100 superficialfeet. The grey gum (Eucalyptus 
tereticornis) is another large tree, attaining a height 
of 150 ft., with a smooth whitish bark, shedding in 
thin layers. It grows in the open forests of the 
northern and southern coasts. The timber resembles 
grey ironbark, but is not equal to it in quality. 
It is largely used for all building purposes and sells 
at about 15s. per 100 superficial feet. 

The prices we have given are those furnished by 
Messrs. John Taylor and Co., of Sussex-street, 
Sydney, to the Exhibition Commissioners, and have 
been adopted as the official quotation. We are 
indebted to Mr. Wilson’s work already referred to 
for many of the particulars above given. 

An interesting feature in connection with the 
timber exhibits of this colony is a case containing 
the most approved kinds of timber at presentin use 
for wood paving purposes. The specimens are just 
as they come from the saw, and could, it is said by 
the exhibitors, be supplied in quantity free on board 
ship in Sydney, at 11/. per 1000 cubes. This exhibit 
is contributed by Mr. Thomas Davis, of Terrigal, 
Brisbane Water. He also sends a large collection 
of various kinds of woods, including most of those 
above referred to. Mr. Robert George Higgins, of 


Clifford Pott’s Point, Sydney, also sends a good 
collection of various woods from the western in- 
terior districts of New South Wales. 








THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 


(From our New York CoRRESPONDENT. ) 


To the average New Yorker Chicago appears like 
a haven of refuge—in fact, it has been often re- 
marked by the residents of our eastern metropolis, 
that if they could not live in New York City they 
would prefer Chicago to any place in the country. 
There is no doubt that all the members of the 
Society were pleased when Chicago was selected 
as the place of holding the thirteenth meeting of 
the Mechanical Engineers. 

The hospitality of the inhabitants and the attrac- 
tive surroundings of Chicago, have always made it 
a favourite place of meeting, and if the first had not 
been inexhaustible, it would long ago have failed 
from the frequent demands various bodies have 
made upon it. The proceedings of this Society 
were inaugurated by a meeting held in the club 
room of the Grand Pacific Hotel. The address of 
welcome was delivered in a most felicitous manner 
by Mr. J. A. Roche, and in it were all the flowers 
of rhetoric and gems of thought that could be 
desired. It was moreover witty and wise. After 
our vice-president had responded in similar strain 
and with equal effect, the questions termed 
‘¢ Topical Discussions” were propounded to the 
meeting. They consisted of a series of conundrums 
put forth by the Publication Committee, in hopes of 
drawing the members at large into a conflict with 
each other, and from these several encounters it 
was hoped that the wisdom and self-control shown 
by the combatants, would prove of the greatest 
value to our younger members. This care for the 
younger members is always a characteristic of good 
intentions, and it is a well-known fact that it takes 
at least six grown-up men to properly conduct one 
small boy to a circus. They don’t care anything 
about the circus, but they ‘‘only just came to 
show it to the children.” The discussions were as 
follows : 


I. Are there any grave objections to cam motions for 
moving the valves of high-speed engines : what is a limit- 
ing speed for cams? 

II. What is the maximum safe load for steel tyres on 
steel rails ? Can this be expressed in terms of the crush- 
ing strength of the tyre and rail and per inch of width for 
different diameters of tyre ? 

III. Why does an oil-well pump sucker-rod tend to 
unscrew, and why does it prevent that tendency to give a 
flat rod a right-hand spiral twist ? 

IV. Would the use of annular jet in an ejector induce 
a greater current of the fluid to be moved than if a solid 
jet was used of the same area? 

V. Moulds for printing-press ink-rolls. What are the 
best-known conditions covering the moulding, meltin 
and casting of iron for successful productions of onal 
tubes ? 

VI. Mechanical circulation and filtration of water in 
steam boilers. 

VII. What is the present status in Chicago of the 
question of smoke- preventing furnaces under steam 
boilers ? 

VIII. What have you found a successful factor of sta- 
bility for earthwork dams ? 

IX. How do you make successful foundations for 
structures upon yielding earth ? 

X. What is the best device to catch the water of con- 
densation in the exhaust pipe of a high-pressure engine. 
Would any economy result from entrapping this water 
and puming it back into the boiler? 

<P Power required to drive a blower under conditions 
known to the respondent. 

XII. Manganese steels. 

Nos. I., II., VII., and IX. were the only topics which 
time allowed to be discussed at this session. 


There seemed to be great objections to being 
first in these matters, but Mr. Hemenway finally 
immolated himself on the altar, and started matters 
on the first topic. His remarks were interesting, 
and he said he had used cams on a 10in. cylinder 
engine making 240 revolutions per minute and 
with good results. It was, however, questioned 
by him if in the present stage of development this 
was, in the modern sense, a high-speed engine. 

On the question at issue, Mr. Babcock thought 
the fitting had a great deal to do with the results. 
The next topic was in regard to the maximum load 
for steel tyres on steel rails, and Mr. Towne gave 
the results of experiments made by Mr. Chanute 
some years ago on the Erie Railway, from which he 
deduced 12,000 1b. per wheel as the maximum load. 
Mr. Sinclair took issue on this and declared such a 
load to be positively injurious to the record of rails 
and tyres, as slipping did more injury than a 
greater load which prevented slipping, and stated 
that rails on roads using heavier engines gave 
greater economy. 








In regard to Topic VII.—on smoke prevention-— 
it was painfully evident that not much had been 
accomplished, for although the Common Council 
had passed an ordinance to abolish smoke, we had 
ocular, auricular, and oral evidence to the fact, that 
it still remained. However, it had to be discussed, 
and the general sentiment was that all efforts 
heretofore in this direction had been made at the 
expense of the steaming properties of the boiler. 
Although some beneficial results were claimed for 
arranging brick arches aud burning the fuel under 
them, it was generally agreed that the fireman at 
present was the most effective smoke consumer, 
and to him, in default of any further light, must the 
problem be delegated. 

As our hotel was one of the largest buildings 
in the city, as its architect was present, and as 
there were many distinguished men within it, it 
became of prime importance to know if it had 
been properly constructed, and if the distinguished 
men aforesaid were in security while engaging in 
topical discussions. Hence by common consent the 
meeting at once passed over to Topic IX., and 
asked Mr. W. L. B. Jenney to tell us how he built 
edifices on the yielding soil of this prairie city ; for 
the clay stratum is about 3 ft. in thickness, and below 
that there is almost everything in the shape of quick- 
sand, mud, &c., which the most facile imagina- 
tion could picture. The method, as described by 
Mr. Jenney, was in general to lay a heavy bed of 
concrete and to support the building on piers, this 
concrete bed being divided around each pier by 
2-in. plank, into a series of independent foundations, 
which could settle independently ; he also stated 
the walls must settle independently, and when tied 
together, the anchors must be run in slots, so the 
settling of one will not injure the other, while all the 
floors were carefully tied together, so as to insure a 
uniform settlement and a distribution of the weight, 
so that each square foot would never sustain over 
two tons as a maximum load. He told about the 
foundations of the hotel, and the sense of security 
his remarks inspired had a most happy effect, so 
that all adjourned to the banquet provided, and 
later to their respective couches, in that sense of 
security known only to the wise and virtuous. 


TRANSMISSION OF POWER BY BELTING. 


The next morning the Society assembled in the 
Methodist Church. The first paper was a wide- 
awake one, and stirred up those who had slum- 
bered over the reports of the committees and 
the ordinary business routine. It was by Wilfred 
Lewis, and detailed a series of experiments on the 
transmission of power by belting. This formed a 
second part to Mr. Lewis’s equally able paper of 
last year on ‘‘ Transmission by Gearing.” The firm 
of Messrs. Sellers and Co. undertake these ex- 
periments at their own expense, and then with 
their usual liberality, give to all the benefit of 
their investigations. The apparatus used is illus- 
trated on page 129, 

The power, P, passes through the dynamometer D 
to the belt to be tested. The dynamometer does 
not register its own resistance by the weighing 
apparatus, and all errors due to stiffness in the 
universal joints are measured and allowed for. 
The belt is shown driving the shaft L M from the 
shaft H G upon pulleys of equal size. The power 
transmitted to LM is absorbed by the brake B, 
and measured by the scales on which it rests at a 
fixed distance from the shaft. As the diameter of 
the pulley is known, the difference in tension on 
the opposite sides of the belt, T—+t, is readily deter- 
mined. 

It was the endeavour to make these tests conform 
as nearly in their conditions to actual practice, 
The percentage of slip was measured by a special 
apparatus. It is quite impossible to do justice to 
this important paper in an abstracted form, we 
shall not attempt more than a passing reference 
to it, leaving a complete publication of it to a 
future occasion. 

This paper was discussed by Mr. Hawkins and 
also by Mr. Smith. The latter thought centrifugal 
force had not been taken into account. Mr. Towne 
thought the non-elastic quality of the material in 
the belting affected the result. He considered the 
most important point developed was the percentage 
of slip. It also appeared in the discussion that the 
experiments had been made on the grain side of 
the belt. Mr. Lewis stated he had been unable to 
detect any loss of power in the bending and un- 
bending of the belts around the pulleys. 

The next paper was on the ‘‘ Relative Efficiency 
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HENNING’S TEST-RECORDING APPARATUS. 
(For Description, see Page 130.) 
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of Centrifugal and Reciprocating Pumps,” by W. | 
O. Webber. 


Tue Retartive ErricreNcy OF CENTRIFUGAL AND 
ReEcrprocatinac Pumps. 


Until quite recently very little has been done to 





Several diagrams have been prepared illustrating | 
the result of experiments made with the two types | 


of engines which are being considered. 


Fig. 1 (page 130) is prepared by plotting the values | 
———* as found in the various tests made to | 


SoEReE. 





| 
determine the duty of some of the best-designed | 
United States. There are no well-authenticated | reciprocating pumping engines, of bucket and 
experiments recorded by American engineers con- | plunger piston type, &c. The highest value of this 


taining all the necessary data for comparison with | term of which the writer is familiar, is .9164 for | 


perfect centrifugal pumping machinery in the 
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other types. The situation in Europe is better ; in 
1883, pumps constructed on the Gwynne system 
gave under a lift of 14.7 ft. an efficiency of 61.3 
per cent. of useful effect. 

The term efficiency here used indicates the value 


W.H.P. 
of TH P. and does not therefore show the full 


efficiency of the pump, but that of a combined 
pump and engine. It is, however, a very simple 
way of showing the relative values of different 
kinds of pumping engines having their motive 








power forming a part of the plant. 


a lift of 170 ft., and 3615 gallons per minute. 
This was obtained in a test of the Leavitt pumping 
engine at Lawrence, Mass., July 24, 1879, made by 
Richard H. Buell, C.E. For higher lifts than 
170 ft. the curve of efficiency falls, and from 
200 ft. to 300 ft. lift the average value seems to be 
about .84 per cent. Below 170 ft. the curve also 
falls reversely and slowly, until at about 90 ft. its 
descent becomes more rapid, and at 35 ft. .727 
appears the best recorded performance. There are 
not any very satisfactory records below this lift, 
but some figures are given for the yearly coal con- 


) 


sumption and total number of gallons pumped by 
engines in Holland under a 16 ft. lift, from which 
an efliciency of .44 has been deducted. 

Fig. 2 contains two curves, one transferred 
from Fig. 1 on a different scale, the other the 
result of tests made with centrifugal pumps. As in 
the first type considered, there is a lift at which we 
find centrifugal pumps giving a maximum efficiency, 
while for lifts above and below this, the efficiency 
decreases. The lift at which the maximum efficiency 
is obtained in the latter case is approximately 
17 ft. At lifts from 12 ft. to 18 ft. some makers of 
large experience claim now to obtain from 65 to 70 
per cent. of useful effect. As already stated, .613 
| 1s at present the best done ata public test under 
14.7 ft. head. Having made some seventy or 
eighty experiments on efficiencies of centrifugal 
pumps, lifts from 5 ft. to 50 ft., and capacities from 
50 to 1500 gallons per minute, measured by a 
dynamometer, it would be very useful to have 
some information concerning the former class for 
comparison in the smaller sizes, and we would be 
glad to see some published reliable results under 
this head. 

Fig. 3 shows two efficiency curves for different 
velocities, plotted from tests made of two pumps 
with 5in. discharge apertures. These tests were 
made under an average elevation of 17 ft., the 
pumps in both cases draughting about 9ft., and 
discharging about 8ft. higher. The upper curve 
ab was the result of tests made by a pump that was 
very clean and smooth inside. The lower curve 
ed was made by a pump in which, through care- 
lessness in the foundry, the core sand had been 
allowed to burn into the inside face of volute or 
casing, and water passages. The difference between 
| these two curves (which by the way are remarkably 
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uniform) shows the absolute necessity of having the 
inside of all such pump castings very smooth and 
free from the slightest roughness. Both of these 
pumps were taken at random from stock, and were 
in no wise especially prepared for these tests. 
These tests seem to show that the efticiency rises 
very gradually and uniformly until the water 
reaches a velocity equal to 114 ft. per second. The 
highest efficiency with this size pump seeming to 
equal a velocity of 12 ft. per second, after passing 
which point the efliciency falls very rapidly. 

The writer has other series of tests in progress, 
not quite completed, which he proposes to embody 
in another paper on ‘‘ Centrifugal Pump Efficien- 
cies,” which seem to show that the efficiency of 
centrifugal pumps increases as the size of pump 
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increases, and which might be approximately stated 
as follows: that a 2in. pump (this designation 
meaning always the size of discharge outlet in 
inches of diameter) giving an efficiency of 38 per 
cent., ad in. pump giving 45 per cent., and a 4in, 
pump giving 52 per cent., were giving as good 
results proportionally asain. pump at 60 per cent., 
and a 6 in. pump at 64 per cent. of efficiency. 

Mr. Borden did not think the velocity generally 
preseribed by the pump makers was too high if the 
point of delivery was any distance from the pump. 
He found the efficiency much increased by a 
material enlargement of the diameter of the pipe 
both for the inlet and the outlet, and that the closer 
those enlargements are made to the pump the 
greater the efficiency. 

The next paper was the ‘‘ Production of True 
Crankshaft Bearings,” by Horace See, of Phila- 
delphia. He used a cylindrical trueing mandrel 
or faceplate somewhat longer than that over the 
extreme ends of the main bearings and of the same 
diameter as the Journals of the shaft. In addition 





to this, for the built-up shaft, there is a set of 
special bearings corresponding in number and dia- 
meter with the journals of the crankshaft, and 
secured, with the capacity of longitudinal adjust- 
ment, upon a stout and truly level bed, 

The fitting and finishing of a built-up crankshaft 
is as follows: the special bearings having been 
bored out and properly secured upon the bed, are 
made true and in line axially by applying the 
mandrel to them, and correcting any irregularities 
which the mandrel as a faceplate may develop. 

The several sections of the shaft, with the cranks 
shrunk on and keys forced in, are next dropped into 
and secured in their correct position in the adjust- 
ing bearings. A portable boring bar and gear is 
then set parallel with the shaft, in bearings upon 
the bed, and the eyes of each pair of cranks are 
bored to receive the pin, which is then forced or 
shrunk in and keyed. 

The main bearings of the engine are bored out 
and the mandrel dropped into them to detect 
errors, which are corrected, after which the shaft is 
tested and made true, if necessary, by dropping it 
into the main bearings, which are now used as an 
external cylindrical faceplate, after which the 
couplings are corrected by facing them off with 
power or by hand, while the shaft is revolved in the 
main bearings. 

As a final assurance againat the possibility of the 
shaft and bearings being out of line when in opera- 
tive position, the mandrel is again applied to the 
bearings after the line has been run through them 
and the bedplate securely fastened to the founda- 
tions. In the event of either of the bearings having 
been forced out of shape or position in screwing 
down, it is corrected by raising or lowering before 
the shaft is finally dropped into place. 

The several operations before described refer 
more particularly to the case of a built-up crank- 
shaft. When a solid shaftis to be dealt with, it is, 
after being turned, tested, and made true with its 
own bearings after they have been perfected. 

In discussing this, Mr. Kent referred to a paper 
read before the Naval Architects of Great Britain 
on flexible shafts, and said it would appear they 
thought the only way to keep a shaft in line was to 
have it flexible. The question of hollow shafts 
being brought up, Mr. Kent thought the fact that in 
solid castings there was a tendency to form large 
crystals in the centre had much to do with this 
form. 

(To be continued.) 








FINLAYSON’S HYDRAULIC INGOT- 
STRIPPING CRANE. 

In our issue for August 21, 1885, we gave a general 
and in some respects, a detailed description of the basic 
steel works, erected at Glengarnock, Ayrshire, by 
Messrs. Merry and Cuninghame, a firm whose con- 
nection with the Scotch pig-iron trade is of long 
standing ; and it may be remembered that one of the im- 
portant features of those works is the extent to which 
hydraulic machinery is employed in the movement 
of materials in the various stages of the manufacturing 
operations. Not the least important portion of the 
hydraulic plant laid down at Glengarnock is the cranes, 
more especially those used in the work of ingot-strip- 
ping, an example of which is illustrated on page 128, 
where side and end elevations and a plan are shown, 
There are five cranes of this sort, all of which are 
erected in the immediate vicinity of the two casting 
pits, and are so arranged that the one which is cen- 
trally placed may be used along with other two in 
working either of the pits. 

It will be seen that the crane rests upon a foundation 
of concrete. This is 8 ft. 6 in. square, and that is also 
the extreme depth. Ata depth of 6 ft. there is placed 
a cast-iron plate, in three portions, and 24 in. thick. 
The top plate, which is also the base or sole-plate, is 
hexagonal in shape, as shown in the plan, is stoutly 
ribbed, and is 6 ft. 6 in, across, These two plates are 
securely connected to each other by means of six 
holding-down bolts, having each a diameter of 2 in. 
The cylinder of the crane mast is formed of close- 
grained cast-iron, and the ram working in it, is made of 
forged steel, 10 in. in diameter, and has a flat piece 
forged on at the top, so that two plates or cheeks may 
be fastened to it by means of bolts. These cheeks are 
made of soft steel, 1 in. thick by 12 in. broad, and they 
are fastened to the ram and top guide by means of five 
1} in. bolts, which are carefully turned and fitted. 
Two washers are rivetted upon the cheeks where the 
pin for the tic-bolts passes through. The top guide 
(Vig. 1) is formed of forged steel, and is 8 in. in dia- 
meter. The stufling-box, which is 9in. deep by 12 in. 
in diameter, is fitted with a Y-shaped brass collar for 
the packing to press against. Hemp packing is used. 
Beneath the level of the stutling-box, the cylinder is 





bored out to a depth of 9 in., so as to give an accurate 
but easy fit for the ram, and lower down the cylinder is 
cored } in, larger than theram. When the ramis down 
at the bottom of the cylinder it rests on a footstep, 
which is provided in order to let water get away under- 
neath. Above, the crane revolves in a roller bearing 
which is fixed to a guide across the roof ; this arrange- 
ment admits of the crane being turned quite easily by 
the operators. The crane is actuated by means of a 
slide valve which has brass faces and is fixed on the 
sole of the crane. 

The jib of the crane is made of two steel plates, 4 in. 
thick and 14 in. deep, rivetted to steel channel bars, 
11 in. broad by 3 in. in thickness, and planed on the 
top so as to form the ‘‘ monkey” roller path. At its 
bottom edge the jib is stiffened by means of distance 
ferrules, which are placed at 12 in. pitch, and by 
means of countersunk rivets passing through both the 
plates and the distance ferrules. A back balance 
(Fig. 2) takes up the effective weight of the jib; 
and the point of the jib is supported from the crane 
mast by means of two tie-bolts, 2} in. in diameter, 
while the back balance-weight is in like manner sup- 
ported by one bolt, 24 in. in diameter. The ‘‘monkey”™ 
is made of steel plates, 1} in. thick, and has washers 
rivetted on for the roller pins, and a crosshead for the 
hook. This piece of mechanism is racked out and in by 
means of pitched pulleys and chains, as shown in Fig. 2. 

In addition to the five ingot-stripping cranes placed 
at the casting pits, there are other two of the same 
kind at the Glengarnock Steel Works, one of which is 
used for lifting the ingots from the soaking pits and 
placing them on the line rollers which carry them to 
the cogging mill, while the other is used for lifting 
blooms and billets at the loading bank. 

The 6-ton crane to which the foregoing description 
applies was designed by Mr. Finlay Finlayson, who 
was then the engineer at Glengarnock, and was made 
by Messrs. Miller and Co., Vulcan Foundry, Coat- 
bridge. 








HENNING’S TESTING APPARATUS. 

A PAPER read recently at the American Mechanical 
Engineers’ Society described two forms of testing ap- 
paratus invented by Mr. G. C. Henning, of New 
York. As these apparatus involve some novel features, 
the following description and illustrations will be of 
interest, 

This machine is designed to measure very minute 
elongations of metals when subjected to stresses. It 
was decided that it would be desirable to use a dif- 
ferent apparatus for long specimens than that used for 
short ones, since each had to fulfil totally different re- 
quirements, and to be equally accurate throughout the 
entire work ; and, moreover, it must be so constructed 
that it could be checked at any time by the observer 
to prove its accuracy. Those shown to the writer 
had been in use in one instance for two years, and in 
the other for nineteen months, 

The apparatus shown in Fig. 1 (page 129) is the eleva- 
tion of a self-centring electric contact micrometer, Fig. 2 
being a plan of the same; A and B are two carrying 
frames surrounding the test piece S, and free to move 
with any change of length in the direction of suchchange. 
The distance moved is measured by means of a pair of 
finely-divided micrometer screws and heads EK, carried 
by one frame opposite a pair of contact plugs G, car- 
ried by the other frame. To secure a perfectly sym- 
metrical adjustment of this apparatus with reference 
to the axis of the test-piece, each frame has a pair 
of spring cushion platens C, and a pair of centring 
screws H, placed on opposite sides of the frames and 
exactly midway between the micrometers, and the ver- 
tical distance between the pair of screws in the two 
frames is fixed by means of the side bars D, which 
swing around the shoulders on the frames and are 
made of any desirable length, Gin. to 10 in. or more. 
In the figure these bars are shown in a position nearly 
vertical merely to bring them into view. When the 
machine is in use these bars rest on the lower cross- 
head of the testing machine or hang down in a vertical 
position, so as not to disturb the apparatus or affect its 
readings. 

One side of each frame is hinged for convenience, 
but is so carefully fitted there is no play in the joints 
of the hinge P, and when the frame is closed it is 
practically solid. Vertical scales E measure the 
amount of elongation, if greater than the pitch of the 
micrometer screw. LKach of the frames is connected 
with the same electric bell, a circuit W W being es- 
tablished by bringing the point F of the micrometer 
in contact with the contact plug which is insulated by 
a gutta-percha bushing R, inserted in the upper frame. 
One wire is attached to the ends of the insulated plugs, 
which are connected with each other, and the other 
wire is attached to the lower frame. 

To be able to adjust the apparatus to any size of 
specimen, each spring platen is provided with a stud 
bolt passing through the frame and a spring, and carry- 
ing a nut N between the two, so that each may act as 
a bearing for the nut when it is turned to increase or 
decrease the space between the opposite platens ; to 
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obtain a uniform adjustment these platens are set 
so as to stand the same distance from the axis of the 
instrument. When a test-piece is inserted, these 
platens, having been properly adjusted, will be forced 
outward symmetrically, as the springs are of equal 
strength, and will therefore carry the frames with 
them. As the edges of these platens are parallel and 
bear directly against the surfaces of the test-piece, 
they will cause the frames to stand parallel to it, and 
therefore, as the micrometers are placed parallel in the 
frames, they will stand parallel to the axis of the test- 
piece. To insure proper adjustment in a plane normal 
to that of micrometers, the centring screws are brought 
to bear against the surface of the test-piece after the side 
bars have been thrown over the shoulders on the frame, 
and the points of the micrometer have been placed under 
the centres of the contact plugs. Now the centring 
screws are forced into the test-piece slightly until 
they have taken a secure hold to prevent slip ; after 
this the side bars are removed gently, and the electric 
wires having been attached, the apparatus is ready to 
measure the elongation in the measured distance 
adopted. 

It will be noticed that the plane of contact lies 
midway between the centring screws, and this is one 
of the features of this design, as thus any flexure oc- 
curring in the gauged length does not introduce errors 
of measurements, as both screws and contact plugs 
will swing about the centring screws, and the lateral 
motion of the one will be precisely equal to that of 
the other, and the point of contact will not shift. 

To the objection that the apparatus is liable to dis- 
turbance from the breaking of the scale on rough 
rolled rods when strained, it may be said it is only 
used within the elastic limit, and up to that point the 
scale will not become detached. 

To measure elongations in 6in., the contact plugs 
are withdrawn from their insulating bushes and others 
exactly 1 in. shorter are put in their place, while the 
micrometers are lowers 1 in., thus leaving the plane 
of contact on the medial plane of the apparatus. To 
measure elongations in greater lengths, longer plugs 
are inserted and the micrometers raised a proper 
amount, while side bars of the required length replace 
those previously used. 

This apparatus can be used with all shapes, from a 
fine wire to a piece measuring 14 in. in all directions. 
It is claimed that it is symmetrical in construction ; 
may be applied equally to all shapes ; its symmetrical 
adjustment about any piece is certain; it can be 
exactly adjusted to any length; and the large size of 
the micrometer heads gives large subdivisions and 
avoids the errors due to the momentum of the hand, 
and as the least force is required to turn them, ready 
and accurate manipulation is secured. 

The second apparatus to which reference has been 
made is called commonly a modulus apparatus, because 
the modulus of elasticity is determined by observa- 
tions made with it. Fig. 3 shows the details of its 
construction. It consists chiefly of a graduated circle 
(', with a concentric boss, free to revolve over a vernier 
in a horizontal plane, when strained by a tape attached 
to the hub and an attaching post. 

The frame A, so constructed as to be easily attached 
to any rod, carries the vernier bracket by a steel 
stud-pin normal to the plane of rotation and concen- 
tric with vernier V. This bracket has a lug through 
which a light rod passes, carrying a lens L (Fig. 5) op- 
posite the vernier and which can be readily adjusted for 
focus. The upper part of the stud-pin is also the axis 
of graduated circle C, which latter is provided with a 
spring case containing a clock spring, one stud of 
which is attached to spring case, while the other is 
attached to the stud-pin. By means of this spring the 
apparatus returns to the original reading upon removal 
of the load on the bar to be tested. 

The gauge rod which carries the frame is secured to 
definite points on the bar, by means of centre punches 
pressed into the punch marks on the bar, and held 
tirmly by means of springs straddling the bar. As one 
end of the gauge ‘on must be free to move with the 
elongation of the bar under varying loads, the free end 
slides in a slot in the post D, held in place by a spring 
and centre punch G. The upper end of this post is 
split, and is provided with a thumbscrew to fix the free 
end of the pulling tape which is secured to the hub 
below the circle. 

Thus having made two centre punch marks, spaced a 
certain distance apart, the centre punches in the end 
of the gauge rod and post are dropped into these points 
and the springs placed so as to press on the heads of 
the centre punches and on opposite sides of the bar. 
The tape having been previously fastened, the appa- 
ratus is ready to work, and upon a load being applied 
to the bar and stretching it, the free end of the gauge 
rod will slide in the post, thus causing the circle to 
revolveover the vernier. Upon release of stress the 
spring will cause the circle to return to its original 
position, 

It will be noticed that the apparatus is balanced, and 
as the motion is in a horizontal plane the disturbing 
effect of tremor and jars is entirely avoided ; also, as 
the centre of gravity is always in the same position 





and the direction of strain never changes, the friction 
will be constant and uniform for all positions of circle. 
In this construction the weight of the apparatus has no 
effect whatever upon the observations, as it will have 
in all arrangements of lever apparatus, such as those 
designed by Bouscaren, Paine, and others, which can 
only be applied in a horizontal position, as their action 
would be totally different in any other. 

This apparatus may be applied and used in a vertical 
position with equally reliable results, as the relative 
positions of the weights is constant, and gravity can 
have no effect upon the motion of any part. 

The hub H is supposed to measure exactly one-tenth 
of the diameter of the circle, in order to increase the 
motion tenfold to facilitate observations, but as there 
may be errors of workmanship a provision ought to be 
made, as in every instrument of precision, to determine 
the values of observations taken ; this should be done 
by apparatus which is to be used for test purposes only, 
and known tobe correct. For this purpose the post D 
is provided with a fine micrometer screw attached by 
means of the screw S, in such a manner that any mo- 
tion of the gauge rod may be readily measured by the 
micrometer and every point of the scale checked by 
repeated readings on the circle for all positions. In 
this apparatus the value of scale readings for each revo- 
lution of the micrometer is then determined. 

Measurements of every description are purely rela- 
tive, not absolute, and therefore it is not necessary to 
have perfect apparatus, provided the equation of error 
is determinable and known. For instance ; it would 
be impossible to obtain perfect yard measures, as there 
are no two perfectly alike, and the best vary dif- 
ferently for different conditions. It is therefore the 
usual plan to use a comparatively accurate measuring 
apparatus, the equation of error of which has been 
carefully determined. 


THE ST. JOHN’S RIVER BRIDGE. 

WE publish a two-page plate showing some details, 
and on page 136 a general view, of a steel cantilever 
railway bridge recently completed across the St. John’s 
River, at St. John, Province of New Brunswick, 
Canada. This bridge, which was built at the Lachine 
Works of the Dominion Bridge Company, Montreal, 
is of large dimensions, and possesses many features of 
interest. Its total length is 813{t., the width of the 
centre span being 477 ft. The cantilever arms are of 
uneven length, the shore arms being respectively, 
143 ft. and 191 ft., the width is 20 ft., and the depth 
of the trusses 80 ft., and 65 ft. over the piers, and 27 ft. 
at the centre. The engineers to this work were Mr. J. 





Abbott and Mr. Ira Abbott, Mr. W. J. Thompson |; 


having been superintendent of works. We defer our 
description of the structure till the publication of fur- 
ther illustrations. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 2ist July, Messrs. Russell and Co. 
launched from their Greenock shipbuilding yard a four- 
masted sailing ship, named the Falls of Halladale, a vessel 
of 2000 tons net register, and measuring 280 ft. by 42 ft. 
Zz 24 ft. She has been built to the order of Messrs. 

right and Breakenridge. This is the seventh vessel 
built by Messrs. Russell and Co. for the ‘‘ Falls” Line of 
sailing ships. 

The Fairfield Shipbuilding and Engineering Company 
(Limited), Govan, have just completed the construction 
of two steel paddle steamers for Messrs. Thomas Cook 
and Son’s Nile excursion service. The vessels, which are 
being shipped in sections to their destination, are rated at 
235 tons, and they measure 160 ft. by 20 ft. by7ft. They 
are to be driven by horizontal compound direct-acting 
engines each of 400 indicated horse-power. 





On Saturday, the 24th ultimo, the new screw steamer 
Somali, recently built by Messrs. Murdoch and Murray, 
Port-Glasgow, and engined by Messrs. J. Gilmour and 
Co., Glasgow, had her official trial trip at Wemyss Bay 
on the Clyde. She is a vessel measuring 160 ft. by 26 ft. 
by 10 ft. 9 in., and is intended chiefly for employment in 
transporting the native troops from depot to depdt (as re- 
quired by the Indian Government), together with pas- 
sengers, pilgrims, cattle, and goods. Her engines are of 
the triple-expansion type, the cylinders being respectively 
13} in., 21 in., and 34 in. in diameter, with piston stroke 
of 24 in., and working at a steam pressure of 150 lb. per 
square inch. Her fittings and arrangements for artificial 
ventilation are very complete. On the measured mile, 
and at high water, the speed developed was 10 knots per 
hour, the engines indicating 395 horse-power, with 110 re- 
volutions per minute, at a pressure of 145 lb. per square 
inch, and the vacuum at 27in. The fuel consumption was 
at the rate of 5 tons of good coal per 24 hours, or 1} lb. per 
indicated horse-power per hour. After running the mea- 
sured mile twice she proceeded on her voyage with a full 
—- for Aden. She is owned by the Somali Company, 
of Liverpool. 


The steel screw steam yacht which was lately built on 
the Clyde for the service of the Egyptian Government, to 
the order of Messrs. Basten and Lawson, Liverpool, ran 
her official trial of speed on the measured mi'e in Gare- 
loch on July 27. She is a very handsome vessel, with 
high class fittings, elegant cab'us and saleon, and machi- 


nery of the latest type. She measures 68 ft. by 12 ft. by 
7 ft., and has been fitted by the contractors, Messrs. Ross 
and Duncan, with a pair of compound surface-condensing 
engines having 10 in. and 20 in. cylinders, respectively, 
with piston stroke of 14 in., Bremme valve gear, Duncan’s 
oman, and steel multitubular boiler of 1001b. working 
pressure. The true mean speed of the vessel was eleven 
miles an hour. 


Messrs. Ramage and Ferguson, Leith, on Thursday, 
July 29, launched an iron screw steamer named the Ban 
Seng Guan, built for Chinese owners in Singapore, and 
intended principally for local trading in the Straits. She 
measures 216 ft. by 30 ft. by 16 ft., and is being fitted by 
the builders with compound engines having cylinders of 
28in. and 54in. in diameter, respectively, with piston 
stroke of 36 in. 





Some days ago the new dredger Gilbertson, built and 
engined at Paisley by Messrs. Fleming and Ferguson for 
the Corporation of ) So had a very successful trial 
of her powers in the Ribble at Preston. In the short 
period of twenty minutes, she filled a 350-ton barge with 
very stiff boulder clay cut from the new river channel. 
The members of the Corporation present, and their engi- 
neer, Mr. Garlick, were highly satisfied with the manner 
in which the vessel did her work. 





On Saturday, July 31, Messrs. Charles Connell and 
Co., Whiteinch, Glasgow, launched the Earl of Aberdeen, 
a finely-modelled four-masted iron sailing ship of 2200 
tons, which has been built to the order of Messrs. David 
Brown, Son, and Co., London, for their ‘‘ Earl” line of 
sailing ships. She measures 278 ft. long by 42 ft. 6 in. by 
23 ft. 9 in., and will be fitted with all the latest improve- 
ments for navigational and cargo working purposes. 





On the same day the magnificent steel screw steamer 
Saale, the eighth vessel built by the Fairfield Shipbuild- 
ing and Engineering Company for the North German 
Lloyd’s, had a trial of her senening powers on the Clyde, 
the run extending from Wemyss Bay to Ailsa Craig and 
back. She isa vessel of 5400 tons, measuring 455 ft. by 
48 ft. by 36 ft. 3 in., and 4s fitted with triple-expansion 
engines of about 8000 horse-power. A speed of nearly 18 
knots per hour was obtained, the fuel consumption being 
only 1.4 lb. of Scotch coal per indicated horse-power per 
hour. The boilers are of steel, and six in number, work- 
ing at a pressure of 150 lb, per squareinch. The vessel is 
constructed to carry 224 first-class, 94 second-class, and 
850 third-class passengers, with a crew of 170. Eight 
first-class steamers, of which the Saale is the last, have 
been placed on the Atlantic within five years. 





Also on the same day, the new tug steamer Flying 
Dragon, belonging to the Clyde Shipping Company, had 
an official trial of her speed. She has been built by 
Messrs. Robert Duncan and Co., Port-Glasgow, and 
engined by Messrs. Rankin and Blackmore, Greenock, and 
is = far the largest and most powerful tug on the Clyde. 
She measures 135 ft. by 24 fe by 13 ft. Gin., and her 
engines are of Rankin’s patent type, the two cylinders 
measuring, respectively, 25in. and 48 in. in diameter, 
with piston stroke of 30in. Steam at 80 1b. pressure is 
obtained from an unusually large steel boiler having Fox’s 
corrugated furnaces. She has been specially designed for 
long-distance towing. The speed got on trial was 12.435 
knots per hour. 





Messrs. William Denny and Brothers, Dumbarton, onthe 
2nd inst., launched the Aurora, a steel paddle steamer of 
440 tons gross, and measuring 175 ft. by 27 ft. by 8 ft. It 
has been built for the La Plateuse Flotilla Company, of 
Glasgow, for their river service in South America. She 
will have accommodation for 66 first-class and 42 second- 
class passengers. Engines of the diagonal compound type 
are being supplied by Messrs. Denny and Co, 





On Saturday afternoon, July 31, there was launched 
from Messrs. Joseph L. Thompson and Sons’ shipbuilding 
ard, North Sands, a steel screw steamer named the 
‘ederation and built to the order of Messrs. Angier 
Brothers, of London, for their China service. She is a 
sister-ship to the Chelydra, built for the same firm last 
year, and is of the following dimensions, viz.: Length 
over all, 312ft.; breadth, 40 ft.; depth of hold, 25 ft. 
After the launch the vessel was taken to Hartlepool, 
where she is being engined by Messrs. T. Richardson 
and Sons with engines of 1400 indicated horse-power of 
the triple-expansion type. 





On the 19th ult. the steel passenger boat Roseland went 
on trial trip. She was built by Cox and Co., of Falmouth, 
for the St. Mawes Steam Packet Company, measures 
75 ft. by 13} ft. by 74ft., and has been fitted by the 
builders with a set of their triple-expansion three-crank 
engines, cylinders 6in,, 9in., and 16in., and stroke 12in., 
which develop 80 horse-power running at 216 revolutions 
with 150 1b. boiler pressure. The mean speed attained on 
two runs of 6 knots each, with and against tide, was 
94 knots. 





Messrs. Hawthorne, Leslie, and Co. successfully 
launched from their yard at Hebburn, on Tuesday last, 
Her Majesty’s transport Marquis of Hartington, which 
is 140 ft. long, 24 ft. broad, and 14 ft. deep, with engines 
300 horse-power. ‘The vessel is of steel, and is intended 
for the transport of stores, guns, and material. 





Krure Guns.—The house of Krupp is stated to have 
completed a cannon 46 ft, 8 in. in length, weighing 
1254 tons, and having a calibre of 16in. The monster has 





been turned out to the order of the Italian Government. 
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WILSON’S SYSTEM OF HOUSING S 





HIPS’ BOATS. 
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Fig. 3. 














WE illustrate above a new and ingenious arrange- | 
ment for the ‘‘ housing” of ships’ boats, by which | 
it is made possible to double the number of boats | 
carried, without taking up any additional deck | 
space, or providing extra davits. The arrangement in 
question is a conibenalsiot of boats’ chocks and davits, 
as shown in Figs. 1 and2. An iron framework is pro- 
vided, at each end of which there is a davit chek by 
means of a worm and wormwheel quadrant, The davit 
is brought into the horizontal position when the boat is 
being lowered. After the upper boat is clear, the 
davit is brought back to the vertical position and is 
then ready for the lower boat. 

In the arrangement shown in Fig. 1, the boats are 
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WELLS'S BALL BEARING FOR SCREW SHAFTS. 















housed as usual, with the gunwales up, and this is 
applicable to all vessels with a flush deck or bridge. 
The other arrangement is applicable to vessels having 
fixed bulwarks, and consists of an iron longitudinal 
bar swivelling or fixed at the ends to metal standards. 
When the upper boat is lifted clear and lowered over 
the ship’s side, the lower one is swivelled up into the 


























top berth, and is then ready for lifting and lowering in 
its turn. 

It will be observed that by this arrangement there 
will be no difficulty in doubling the number of boats 
at no expense beyond that of the extra boats carried ; 
and as each lifebelt costs from 7s. 6d. to 10s, there 
would be a saving nearly equal to the cost of the boats, 
as there would not be the same necessity for carrying 
lifebelts when the boat accommodation is made so 
ample, 

In cargo vessels, where the decks are so much 





broken up with hatches, and where it is often a diffi- 
cult matter to find room for the boats, the same num- 











ber can be carried in half the space usually occupied in 
that way, and at a saving in respect to davits, guys, 






































blocks, &c, | 
This boat-housing arrangement has been devised 
and patented by Mr. J. P. Wilson, general manager to 


Messrs. James and George Thomson, Clydebank Ship- | halves, and sits in a shallow groove turned into the | 
yard, near Glasgow, and a model of it is shown in the | shaft. It is held in place by having a ball path bolted 
Liverpool Exhibition by Messrs, Mechan and Sons. | to each side of it, the collar and the two paths thus | 
a NAe Et ee SM 2 | forming a compact piece which cannot move endwise 
ce | on the shaft, and is carried round by a key. In some 
BALL THRUST BEARINGS. | cases, where the bearing is applied to an existing shaft, 
THE application of ball bearings to bicycles and la taper cotter is put through the collar and shaft to 
tricycles has proved so successful in reducing friction secure the former. 
that it may be fairly assumed that there are many | _ It is claimed for the ball bearing that it requires very 
other purposes to which they might be applied with | little oil, that it wears very slowly, and produces 
success, For eighteen months past they have been | no end play in the shaft, and that its first cost is 
used in the thrust bearings of steamers, and under | moderate. 
these circumstances have been found toeffect a notable} One of Wells’s bearings is to be seen at the Liverpool 
economy in the friction of the engine, allowing it to run | Exhibition, at Stand 4024, Main Avenue. 
with increased speed on the same consumption of fuel as 
was required with the ordinary bearing. A thrust bear- | 
ing of this kind has been applied by Mr. L. B. Wells, of | SHIP MODEL SHAPING MACHINE. 
2a. poarene Northwich, Cheshire, who has designed| We illustrate on the opposite page the model shaping 
and patented the arrangement, to the steam launch | machine which is in use in the experimental department 
Delamere, and gives very good results, the - wre of | of Messrs. William Denny and Brothers’ shipyard at 
the engines having risen from 177 to 187 revolutions | Dumbarton. This machine is a modification of the 
per minute with the same boiler a ee and grade of | well-known apparatus invented by the late Dr, Froude. 
expansion, A ball bearing has also been fitted to the | It is so designed that it can be made to cut any number 
steam tug Volunteer, which has an engine with a cy- | of water-lines on a model not exceeding 20 ft. in length, 
linder 22in, in diameter, and this also continues to | 3ft. in breadth, and 2 ft, in depth. 
do its work very satisfactorily. The method of ap- | As may be seen by the illustration, the machine con- 
plication to a 5in, shaft is shown in the annexed en- | sists of a horizontal bed, on which the model to be cut 
gravings. There are two sets of balls, one for going | is fixed, in its proper position, by means of central 
ahead and the other for going astern. In each set| pins passing through two wooden beams attached to | 
there are two circles which run between grooved | the model. The latter, as most of our readers are | 
veo of Whitworth compressed steel. One plate is | aware, is made of paraffin wax ; a substance that lends | 
lted to the thrust block while the other abuts | itself admirably to this description of work. The bed | 
against a collar on the shaft. This collar is made in| is supported on a travelling carriage by means of four | 























screws. The carriage is made to move longitudinally 
by means of the handwheel shown to the left of the 
operator’s seat. There are two revolving cutters, 
which run at high speed, for removing the material. 
These are not ows in place in the illustration, but 
are held by the two supports depending from the cross 
beam. Vertical adjustment of the model is obtained 
by means of the four screws referred to, which are all 
operated by one handle. 

The two cutters revolve at a speed of about 1500 
revolutions a minute. They are attached to vertical 
spindles, which in turn are supported by two frames. 
These can be made to move, by the second handwheel 
shown, either towards or away from the middle line 
of the bed of the machine. A half-breadth drawing of 
the water lines of the model is _ in a vertical 
iron frame. The latter is geared to the bed of the 
machine in such a way that it moves parallel to it, 
the ratio of travel of the frame being adjusted by 
means of gear wheels to the same ratio as the length 
of the drawing is to the length of the model. A tracer 
is brought to the lines on the drawing and con- 
nects with the revolving cutters by means of lever 
and bell-cranks in such a manner that, as it moves 
vertically on the face of the drawing, the ratio of travel 
of the tracer to the travel of the cutter is the same as 
the ratio of the breadth of the drawing is to the 
breadth of the model. This ratio can be regulated by 
means of the adjustable fulcrum shown in the en- 
graving. The tendency of the cutters to vibrate is 
checked by a cataract or ‘‘dash-pot,” shown in the 
centre of the framing. 

The shape of the tracer corresponds to the circle de- 
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scribed by each cutter. It is generally an ellipse, the 
major axis being vertical. The reason for this is that 
the breadth scale is, for convenience, usually made 
greater than the length scale. The ellipse is drawn in 
ink on a gummed surface of glass, the line being very 
close to the drawing when the tracer is in position. 

The cutter spindles are driven in the same manner as 
in Mr. Froude’s original machine at Torquay, except 
that spliced cotton bands are used instead of cat-gut. | 
The object of the change is to get. rid of jerks caused 
by the hooks in a cat-gut band. 

To set the machine for working the height of the 
model is adjusted so that the position of the cutters, 
with respect to it, will correspond to the position of a 
particular water-line. When the model is at the re- 
quired level, it can be seen by means of a pointer moving | 
vertically on a scale, the scale being divided according | 
to the water-lines of the model. The pointer is fixed 
to the bed of the machine, and the scale is attached to 
the carriage which supports the bed. The tracer is 
adjusted by means of a right and left-handed screw, 
cut on the rod carrying it, When the cutter circles 
touch, the tracer is at the centre line of the drawing. 

To work the machine the operator moves the two 


MACHINE: 


| of the stool is exactly the same as that of the tracer. 





handwheels on the right and left of the seat. By means 
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of these the tracer is made to follow the lines on the | 
drawing, and it will be easily seen, from the foregoing 
explanation, that the cutters will move in harmony 
with the tracer, and so reproduce the lines on the 
model. In order toinsure greater accuracy in tracing, | 
the stool, on which the operator is seated, is connected | 
to the moving levers, so that the vertical rise and fall | 


In this way the operator keeps his eye always on the 
same level as the tracer, : 

After cutting one line the height of the model is 
adjusted to another water-line position, and the corre- 
sponding water-line is cut. The operation is then re- 
peated until the whole of the lines have been repro- 
dueed on the model. 

In our illustration a finished model is shown. The 
machine, however, does not produce a smooth surface 
as represented, but cuts the material away in a series 
of horizontal terraces, These have to be removed by 
hand, the operator working to the lines left by the | 
machine and only removing superfluous material. One 
person can work the machine, but it is found desir- 
able to have an attendant at each handwheel, so that 
one controls the travel of the bed of the machine, 
whilst the other keeps the tracer on the water-line. 








W. DENNY BROS., DUMBARTON. 
MESSRS, JOHN McDOWALL AND SONS, ENGINEERS, 


JOHNSTONE, 


1 





The late Mr, Froude described the original machine 
in a paper read before the meeting of the Institution 
of Mechanical Engineers held at Plymouth in 1873.* 
Some particulars of the machine are also contained in 
the report of the committee appointed by the British 
Association to consider the different kinds of instru- 
ments for measuring the speeds of ships. This report 
will be found in vol. xlix. of the Proceedings, year 
1879. The machine we illustrate was made by 
Messrs. John McDowall and Sons, of Johnstone, who 
deserve every credit for the excellent manner in which 
they have executed a very difficult piece of work. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, July 24, 1886. 
Tue third week in July has developed several en- 
couraging trade indications : first, as to volume of busi- 
ness and money available for investment in creditable 
new enterprises ; second, in the volume of incoming 
orders for merchandise and manufactured products of 
all kinds; third, in the increasing demand for fuel ; 
and fourth, in the increasing activity in building trade 
circles. A large amount of business is now coming 


~ ® See ENGINEERING, vol. xvi., page 103, 
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into market, that might have come in June but for the 
labour agitations at that time. The indications cer- 
tainly point to a very heavy production and consump- 
tion in all the industries, The anthracite coal syndi- 
cate met at New York this week and fixed the August 
allotment at 2,500,000 tons. The American Tube 
Manufacturers’ Association met at Pittsburg on Wed- 
nesday and will meet in Philadelphia on August 25, to 
advance prices if necessary. It was reported that 
demand was extraordinarily active ; that all mills are 
over sold, and that new tube manufacturing establish- 
ments are projected. The local ironmakers held a 
conference with their striking workmen, but refused to 
pay the 7 per cent. advance desired. The Western 
Pennsylvania ironmasters have settled trade disputes 
with their workmen, A syndicate of London capi- 
talists has been formed for the purpose of investing 
heavily in real estate in this, and possibly in some 
other States. Opportunities of this kind are being 
appreciated more than heretofore, because of the 
steady advance of real estate, both urban and rural, 
throughout the country. 
within the past ten or fifteen years through the unex- 
pected appreciation of land, which has become avail- 
able for manufacturing and building purposes. This 
improvement is not confined to one section of the State, 
but is more widespread than ever before in the history 
of the country. Large properties are being erected in 
Philadelphia and extensive real estate purchases are 
being made in view of it. Since the increase of the 
steel rail allotment to 1,400,000 tons, several large con- 
tracts for steel rails have been secured, and it is very 


probable that in four or five weeks the greater portion 
of the increase will be virtually disposed of. Buyers 
Forge 


of small lots are now ing 35 dols. to 36 dols. 

ron is selling at 16 vols. ; special foundry, 19 dols, ; 
merchant bar, 1.60 dols. to 1.80 dols. ; angle iron 
1.90 dols. ; girders, 3 cents ; Bessemer pig, 18.75 dols. 
to 18.50 dols. ; and Scotch iron, 18 dols, to 20 dols, ac- 
cording to brand. 








NOTES UPON LOSSES AT SEA.* 
3y Professor Francis Exvcar, LL.D., F.R.S,E. 


AN attempt is made in the present paper to analyse the 
loss of life caused by the wrecks or total losses of British 
merchant ships at sea, during the three calendar years, 
1881 to 1883; and to consider in detail, as far as the 
necessary limits of space will permit,’some of the principal 
causes of loss and the extent to which they operated in 
producing loss of ships, and of lives, at sea. A general 
analysis has been made of all losses for the three years 
named ; and it has been continued for the two succeeding 
years, 1884 and 1885, so far as steamers and iron sailing’ships 
of and above 300 tons gross register are concerned. The 
subject is one in which many members of this Institution 
-——among whom are some of the designers and builders of 
ships that have been lost—are deeply interested. It has, 
therefore, occurred to me that this might be a fitting occa- 
sion upon which to lay before the Institution a few con- 
siderations that have been suggested by a study, from the 
naval architect’s point of view, of the known facts respect- 
ing ships that have recently foundered. 

hardly need remind the meeting that the three years 
1881 to 1883 form the triennial period that has caused so 
much controversy as to whether loss of life at sea is in- 
creasing or not; and it includes the worst year that has 
yet been known for loss of life among seamen, yiz., the 
year 1881, 

The important questions that have been raised respect- 
ing the safety of life and property at sea, and the effect 
upon losses of various circumstances, such as the laws 
concerning marine insurance and the liability of ship- 
owners, the action of the Marine Department of the Board 
of Trade and of the Wreck Inquiry Courts, and the con- 
dition and efficiency of merchant officers and seamen, are 
being closely inquired into by the Royal Commission on 
Loss of Life at Sea. I do not propose to touch upon the 
general aspects of any of those questions, nor to enter 
upon any argument as to the variation in the rate of 
mortality at sea during recent years, and the causes 
of such variation, My object is the more special one 
of describing, and, to some extent, remarking upon, the 
technical particulars of construction, condition, and load- 
ing, that are procurable respecting ships in which members 
of this Institution are most interested, viz., steamers and 
sailing vessels that have foundered while employed in 
over-sea carrying trades, 

In order to show what proportion the losses of ships, and 
of lives, by foundering at sea, bears to the total number of 
losses recorded in the official returns, it is necessary to 
take as a starting point the total number of losses from 
various causes, in all classes of vessals, that occurred 
during the period under consideration. We will, there- 
fore, commence by taking the whole nuw ber of total losses 
of — and of the lives lost in them during the three 
calendar years 1881 to 1883. 

The whole number and tonnage of British ships (i.¢., 
belonging to the United Kingdom and the colonies), 
which were wrecked or totally lost, in each of the three 
years 1881 to 1883, and the number of lives lost in them, 
are shown in Table I. 

The total number of lives lost at sea and in harbours 
and rivers by wrecks of, and casualties to, British and 
colonial ships during the year 1881, was therefore 3531 
seamen and 596 passengers ; in 1882, 2305 seamen and 


* Abstract of paper read at the twenty-seventh session 
of the Institution of Naval Architects at Liverpool. 


Fortunes have been made |. 





151 passengers ; and in 1883, 2986 seamen and 215 pas- 


sengers. 

The figures for loss of life that are here being dealt with 
are confined to losses by wreck and casualty. There were 
also losses of life by drowning, or by accident other than 
drowning, where there was no wreck of, or casualty to, 
the ships in which they occurred. These will not be in- 
cluded in any of the present Tables. 


TABLE 1.*—Registered and Unregistered Vessels belonging 
to the United Kingdom and the Colonies, which were 
Lost at Sea, and in Harbours and Rivers. 
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* Casualties (Wreck Statistics, 1875-83), Parliamentary Return 
(C—4335) 1885, page 37. 


The following additional lives were lost during the 
same period by casualties to British and colonial ships at 
sea, and in harbours and rivers, which did not result in 
total loss of the ships themselves, 








TABLE ITI.* 
| 
Cogeeneee Lives Lost. 
Year. | which Loss 
of Life 
occurred. | Crew. | Passengers. Total. 
1881 169 253 | 38 291 
1882 | 128 227 | 61 288 
1883 | 219 204 20 314 
Total for the | 
three years .. | 516 774 119 893 
| | 





* Casualties (Wreck Statistics, 1875-83) Parliamentary Return 
(C—4335] 1885, page 37. 

The term “ship,” as used in these Tables, applies to 
every description of vessel that is used in navigation, and 
is not propelled by oars. It includes fishing vessels, 
yachts, barges, and all other small craft. ‘ Wreck,” 
means the absolute destruction of a ship, or some form of 


casualty which results in her removal from the register of | ° 


British ships; and ‘‘casualty” means any occurrence 
which, though more or less serious te the ship herself, does 
not result in the total loss of the ship, or in her removal 
from the register. Ships that are described as lost at sea, 
include those that are lost upon any coasts all over the 
world ; all, in fact, except those lost in rivers and har- 
bours. 

Tables I. and II. give not only the losses of ships and 
of lives that took place at sea—i.e., at sea and upon all 
coasts—but also those that happened in rivers and har- 
bours. The first etep to be taken, therefore, in attempt- 
ing an analysis of the losses of, and from trading mer- 
chant ships at sea, is to eliminate from those Tables, 
the figures that relate to losses in rivers and harbours. 
This is done in Tables IIT. and IV. 

TasE III.*—Registered and Unregistered Vessels Belong- 
ing to the United Kingdom and the Colonies, which were 

Lost at Sea. 
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[C— 4335) 1885, page 31. 

















The following additional lives were lost during the same 
period by casualties to British and colonial ships at sea, 
TaBLE IV.* 
Casualties to Lives Lost. 
Ships in 
Year. which Loss | 7 
of Life | | 
occurred. | Crew. Passengers. Total. 
1881 157 | 242 35 277 
1882 106 189 12 201 
1883 190 iS 268s) 15 276 
Total for the 
three years .. 453 692 62 754 








* Casualties (Wreck Statistics, 1875-83), Parliamentary Return 
C—[4335) 1885, page 31, 








The total number of lives lost at sea, by wrecks of, and 
casualties to British and colonial ships during the year 
1881, was, therefore, 3468 seamen and 389 passengers; in 
1882, 2252 seamen and 94 passengers ; and, in 1883, 2932 
seamen and 209 passengers. And by comparing Tables I. 
and II. with Tables III. and IV., it will be seen that 49 
vessels, and the lives of 63 seamen and 207 passengers, 
were lost by wreck and casualty in rivers and harbours in 
1881 ; 44 vessels, and the lives of 53 seamen and 57 pas- 
sengers were lost in riversand harbours in 1882; and 58 
vessels, and the lives of 54 seamen and six passengers 
were lost in rivers and harbours in 1883, The lives of 
passengers lost in rivers and harbours during each of the 
years 1881 and 1882, thus exceeded one-half the whole 
number of lives of passengers that were lost at sea. 

The figures above given relate to vessels belonging to 
the colonies, as well as to those belonging to the United 
Kingdom. The vessels with which we are specially con- 
cerned are, however, those belonging to the United 
Kingdom; and we wiil, therefore, strike out of the 
Tables all figures that relate to colonial ships, This is, 
indeed, necessary in making any detailed analysis of 
losses, because the returns of losses of colonial ships are 
not sufficiently complete to enable any exact computation 
to be made in which they are included. In the next 
table, therefore, British ships belonging to the United 
Kingdom, and that have been totally lost at sea, will alone 
appear ; 

TABLE V.—Registered and Unregistered Vessels belonging 
to the United Kingdom which were Lost at Sea, 
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The following additional lives were lost during the 
same period by casualties to vessels at sea belonging to 
the United Kingdom : 








TABLE VI. 
Casualties to | Lives Lost. 
Shipsin | 
Year. which Loss | = 

of Life | 
occurred, Crew Passengers.| Total. 
1881 123 «| (196 19 | 215 
1882 89 151 26 177 
1883 156 206 4 | 210 

Total for the | | —— 

three years .. 368 553 49 602 








The total number of lives lost at sea by wrecks of, and 
casualties to, vessels belonging to the United Kingdom 
during the year 1881 was, therefore, 2933 seamen and 232 
passengers ; in 1882, 1871 seamen and 56 passengers ; and, 
in 1883, 2572 seamen and 94 passengers. 

For our present purpose, we require to omit also 
from our Tables the figures cap wy Sie another class of 
ships, viz., unregistered ships that belong to the United 
Kingdom. 

** Registered in the United Kingdom” means that the 
vessel’s —_ of registry is situated within the limits of the 
United Kingdom, and, for this’ purpose, the United 
<p dom does not include the Channel Islands or the Isle 
of Man, 

The unregistered vessels lost at sea, that thus require 
to be thrown out of Table V., are 96 in number for the 
year 1881, with an aggregate tonnage of 1400 tons; for 
the year 1882, 57 in number, with an aggregate tonnage 
of 755 tons ; and for the year 1883, 55 in number, with an 
aggregate tonnage of 548 tons. These are all, of course, 
very insignificant craft. They consist chiefly of small 
traders under 15 tons measurement, and er vessels 
that are lettered and numbered under the Sea Fisheries 
Act. The lives of seamen lost from these wrecks were 
264 in 1881, 52 in 1882, and 49 in 1883. No passenger 
was lost from them. 

The whole number of fishing craft employed at sea are 
not included amongst the last-named class of vessels, 
many being registered under the Merchant Shipping Act 
of 1854. The following losses occurred at sea during the 
three years under consideration from registered fishing 
vessels: In 1881, 97 vessels and 233 lives; in 1882, 72 
— and 196 lives; and in 1883, 122 vessels and 30 
ives, 

If we now proceed to cast out of our Tables the figures 
relating to losses at sea of fishing vessels, registered and 
unregistered, and of all other small unregistered craft, we 
shall then arrive at the losses at sea, from all causes, of 
British ships that are registered in the United Kingdom, 
exclusive of vessels employed in fishing. The result is 
shown in Table VII. 

The following additional lives were lost during the same 
period by casualties to the same class of vessels at sea, 
which casualties did not result in the total loss of the 
ships: In 1881, 112 seamen and 18 passengers ; in 1882, 
96 seamen and 24 passengers; and in 1883, 105 seamen 
and 1 passenger. The whole number of lives of masters 
and seamen lost by wrecks and casualties at sea to British 
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ships registered in the United Kingdom was, therefore, 
2352 in 1881, 1568 in 1882, and 1992 in 1883. The whole 


Taste VII.—Registered Vessels belonging to the United 
Kingdom (not including Fishing Vessels) which were Lost 
at Sea, 

















Vessels | Tonnage | Lives Lost. 
Yiar, —_| Totally | Of Vessels 
; Lost. eee | 
| | Lost. Crew. Passengers. Total. 
1881 | 780 | 290,255 2240 213 2453 
1882 | 603 | 256,990 | 1472 30 1502 
1883 599 | 252,812 | 1887 89 1976 
Total for the) | 
three years . ‘| 1982 800,057 | 5599 332 5931 
| 





number of lives of passengers lost under the same circum- 
stances was 231 in 1881, 54 in 1882, and 90 in 1883, 


(To be continued.) 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
rather easier last Thursday, with transactions reported on 
forenoon ’Change at 39s. 24d. to 393. O4d. cash, also at 
39s. 4d. to 39s. 24d. one month, the close being buyers at 
the lower quotations and sellers at 4d. per ton more. In 
the afternoon business was done at 39s. 04d. cash, also at 
39s. 24d. and 39s, 2d. one month, with buyers at the close 
at 39s. cash and 39s. 2d. one month, and sellers wanting 
d. more per ton. Friday’s market was somewhat easier 

uring the forenoon, business being reported at 39s. to 
88s. 11d. cash, also at 39s. 14d. and 39s. 1d. one month, 
with buyers at the close at the lower quotations, and 
sellers at 4d. per ton higher. The prices improved in the 
afternoon from 38s. 114d. to 39s, 2d. cash, also from 
39s. 14d. to 39s. 34d. one month, and the close was 
nominally 39s. 14d. cash and 39s. 34d. one month. In 
consequence of Monday being the August Bank Holi- 
day se was no meeting of the ‘iron ring.” ‘On 
the resumption of business yesterday forenoon trans- 
actions took place at 39s. 14d. and 39s. 2d. cash, also at 
39s. 3d. and 39s. 34d. one month, the market closing 
with the prices nominally at 39s. 14d. cash and 39s. 24d. 
one month. Business was done in the afternoon at 
39s. 1d. and 393. 04d. cash, also at 39s. 3d. and 39s. ~~ 
one month, and the market closed with prices nominally 
at the lower quotations. A little upward reaction in 
prices took place to-day, the quotations in the forenoon 
advancing again to 39s. 14d. cash and 39s. 3$d. one month, 
which were also the ruling quotations in the afternoon, 
buyers at the close offering 3d. per ton under. It will be 
seen that there is not yet any improvement to put on 
record, but a more hopeful feeling is showing itself in 
response to the greater activity that is taking place in 
America, and the improved tone in the leading German 
markets. Note is also taken locally of the fact that pig 
iron freightage rates to America have advanced from 1s. 
to 1s. 6d. per ton, which is regarded as a good sign. A 
slight change for the better is also noticed in the hematite 
nig iron department. The number of blast furnaces in 

cotland now in actual operation still remains at 85, 
as compared with 92 at this time last year. Three 
are making basic iron, 16 are engaged on hematite, 
and the remainder are making ordinary pig iron. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 7510 tons, as against 11,120 tons in the 
preceding week, and 7598 tons in the corresponding week 
of last year. The United States took 500 tons ; Canada, 
263 tons; India, 250 tons; Australia, &c., 225 tons; 
Italy, 295 tons ; Russia, 500 tons; China and Japan, 100 
tons ; and other countries smaller quantities. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 798,303 tons, against 
794,727 tons yesterday week, showing an increase for the 
week of 3576 tons. During the month ending last Satur- 
day the increase amounted to 15,654 tons, 


New Steel Works.—The establishment which was for- 
merly so well known under the name of the Drumpellier 
Iron Works, Langloan, Coatbridge, and which has for 
some time been the property of Mr. John Spencer, of the 
Pheenix Iron Works, in the same town, is at present 
undergoing an important transformation, which may 
eventually end in it being wholly devoted to the manu- 
facture of steel on the Siemens system. As part of the 
transformation two large steel-melting furnaces have been 
erected by Mr. Spencer, and one of these made its first 
cast on Monday of this week. In every sense of the 
term a most successful beginning was made. Very shortly 
a splendid cogging mill and a very powerful hydraulic 
shearing machine will be in active use at the Phenix 
Steel Works, when it may be opportune to take further 
notice of the same subject. 


Large Planing Machine.—Messrs. Killock and Gal- 
braith, engineers, Glasgow, are at present constructing a 
planing machine, to the order of Messrs. William Arrol 
and Co.,, the eminent contractors of the same city, which 
is said to be the largest of the kind ever made. When 
finished this machine will weigh 35 tons, and it is to be 
capable of planing the edge of a plate of 38 ft. in length 
by 5 ft. wide. It is specially intended to be employed in 
connection with the preparation of steel plates for the 
girders of a railway bridge which is about to be erected 
across a river in New South Wales. The steel for this 
bridge, it may be mentioned, is being made in Scotland, 
an order for something like 4000 tons of it being in the 





hands of Messrs. D. Colville and Sons, Dalzell Steel 
Works, Motherwell. 


The ‘“* John Elder” Chair of Naval Architecture.—In 
consequence of Professor Elgar having been appointed 
Director of Her Majesty’s Dockyards, the John Elder 
Chair of Naval Architecture in the University of Glas- 
gow, to which he was appointed about a couple of years 
ago, has become vacant, and applications for the vacancy 
are now solicited. 


Clyde Shipbuilding Trade: Launches in July.—Not- 
withstanding the fact that the past month was so largely 
taken up with holiday celebrations, there was a fair 
amount of new shipping launched from the various ship- 
building yards onthe Clyde. In all eighteen vessels were 
included in the month’s output, of a total of 17,700 tons, 
a larger amount than that launched in either of the corre- 
sponding months of 1885 or 1884. Of the vessels launched 
thirteen were steamers, arid of these one was a torpedo 
boat for the Russian Government, and another was a 
torpedo-boat destroyer for the Spanish Government (both 
built by Messrs. James and George Thompson). Messrs. 
Denny and Brothers launched a steel steamer of 3000 
tons, and Messrs. Scott and Co. one of 2500 tons. One 
of the sailing vessels was a four-masted ship of 2500 tons. 








NOTES FROM THE SOUTH-WEST. 
Cardif..—Shipments of steam coal have fallen off, last 
week’s exports not exceeding 10,000 tons. Prices have 
naturally shown continued weakness. Small steam coal 
has continued in fair demand, the patent fuel trade 
having been active. 


South Wales Institute of Engineers.—A general meeting 
of this Institute was held at Cardiff on Thursday, Mr. 
D. Hood, the president, in the chair. The president, in 
his inaugural address, referred in the first instance to the 

uestion of pumping at the bottom of mines. Although 
the practice had, he said, many good features, there was 
still plenty of room for the exercise of engineering skill 
and ingenuity. The same remark applied to ventilation, 
and it should be their constant endeavour to seek to pro- 
vide a suitable and extensive supply of air. Twenty- 
five years since 20,000 ft. per minute was considered 
a fair quantity for a colliery, but now they had ten 
times that quantity ; therefore they might fairly claim 
to have made good progress. The engineers of South 
Wales were among the foremost to adopt mechanical 
ventilation. Several papers read at previous meet- 
ings came up for discussion, and Mr. Walker intro- 
duced a model of the Regent electric miners’ portable 
safety lamp. Thisapparatus consists of a case containing 
four cells of the Regent battery, to which is attached a 
3 candle-power incandescent lamp and a switch for turn- 
ing the lamp in or out. The battery contains sufficient 
electrical energy to run the lamp at full power for ten 
hours, and still leave sufficient light for the miner to find 
his way about for another two hours. It weighs 31b. in 
all when complete, and the only attention required is to 
empty the liquid out and pour in fresh each day, and 
each week to replace the zinc plates. 


Steel Sleepers.—Prominent among the firms which have 
gone into the steel sleeper businessis the Tredegar Ironand 
Coal Company (Limited). The company is now manufac- 
turing for colliery purposes underground a corrugated 
steel sleeper, with a special steel clip for fastening. The 
sleeper has been patented by the general manager, Mr. 
J.Colquehoun. ‘Two holes are punched in each end of 
the sleeper, and the steel clips are put in after it is laid, 
the rail being keyed up by a steel taper key. The corru- 
ge sides of the sleeper, with the two projecting fangs, 

ecome very firmly attached to the ballast, thus prevent- 
ing any movement when loads are passing over sharp 
curves. The weight of the sleeper, with two steel keys 
and clips, is 164 1b. The price complete is only about one 
shilling. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
thin attendance on ’Change, and again the amount of 
business transacted was very small. The prices of iron 
were unaltered, being based on No. 3 Cleveland pig selling 
at 29s, 3d. per ton f.o.b. Tees, prompt lots changing hands 
at 14d. and even 3d. per ton less. The shipments for July 
are very disappointing, the total exports of pig iron for 
the month being 60,831 tons. Messrs. Connal and Co., 
the warrant store-keepers, have now in stock at Middles- 
brough 273,220 tons of pig iron. This is an increase of 
4547 tons on last week. Makers’ stocks are also increas- 
ing heavily, and it is impossible that the prices can im- 
prove so long as the production is so much in excess of the 
demand. ematite pig iron remains steady at 41s. 6d. 
per ton f.o.b. east coast ports. This quality of iron is 
much more in request, and the trade is extending in the 
North of England. There is no alteration in the manu- 
factured iron trade, prices being nominally the same as 
those quoted last week. The protracted depression still 
characterises this branch of industry, and the owners of 
mills and forges despair of ever being sv busy as they 
have been in past years. 


The Make and Disposal of Pig Iron in Cleveland.—To- 
day the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough the monthly returns show- 
ing the make and disposal of pig iron in Cleveland, which 
for this purpose embraces the whole of the blast furnaces 
in the North of England. Of a total of 156 blast furnaces 
93 have have been in operation, and they have produced 
206,176 tons. This is an increase on June of 4045 tons, 
The total stocks in Cleveland now reach 706,736 tons, 
which isan increase of 17,551 tons on the month of June. 











There are no further reports as to any scheme of restric- 
tion being adopted, but it is more and more felt that 
individual ironmasters must reduce their output if it 
continues much beyond their sales, The large stocks both 
here and in other districts have a depressing influence on 
the trade. Makers and buyers alike are uneasy and 
apprehensive as to the immediate future. 


Engineering and Shipbuilding.—Engineering generally 
continues slack, but some bridge builders are exceptionally 
busy, and a few of the large marine establishments have 
rather more work on hand. Yesterday Jarrow was the 
scene of great animation. Thousands of people as- 
sembled on both banks of the Tyne to witness the 
launching of H.M.S., Orlando from the Palmer Ship- 
building Company’s yard. The Orlando is the first of 
the belted cruiser class, of which seven in all are now 
building. They are quite a new departure in warship 
design, and are superior to anything of this class of 
war vessel afloat in point of speed, are much more heavily 
armed, and have greatly more defensive power than 
the Mersey class, which approach them nearest from a 
constructive point of view, the chief difference consisting 
of a belt of armour at the water line, which is fitted in 
the Orlando class, and from which they derive the name 
of belted cruisers. The engines and boilers occupy 
four separate compartments arranged in a fore and 
aft line along the middle of the vessel, fitted on each 
side by coal bunkers about 5 ft. in width. The arma- 
ment is exceedingly powerful and consists of two 9.2 in. 
22-ton guns, ten 6 in. 5-ton guns, six 6-pounder, and ten 
Sunauten Hotchkiss quick-firing guns, and numerous 
boat and field guns. The engines, which have been de- 
signed by the builders, embody all the latest improve- 
ments in engineering and are of the triple-expansion 
type, the cylinders having a stroke of 42in. There are 
two sets of engines, the Orlando being a twin-screw 
vessel. They will develop 9000 indicated horse-power 
when working under forced draught, and it is expected 
that the vessel will attain a speed of about 19 knots. 


The Steel Trade.—There is still great activity at the 
steel works, and orders continue to arrive but the prices 
remain low. 


The Coal and Coke Trades.—All kinds of fuel are in poor 
request, and prospects are cheerless. 


— a 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—The annual 
meeting of the members of the Midland Institute of 
Mining, Civil, and Mechanical Engineers has been held at 
the offices of the Institute, Barnsley, when the following 
appointments were made: President, Mr. A. M. Cham- 
bers; vice-presidents, Messrs. C. E. Rhodes, W. E. 
Garforth, and G. J. Thell ; Council, Messrs. J. Gerrard, 
E. Bainbridge, G. Blake Walker, J. E. Tompson, J. 
Nevin, A. B. Southall, C. E. Jeffcock, and A. Lupton. 
Mr. James Mitchell was again elected treasurer and 
secretary. The anuual dinner was held at the King’s 
Head Hotel, where amongst those present were Mr. C. 
Belk, Master Cutler of Sheffield; Mr. G. C. Green- 
well, Derby; Mr. G. Blake Walker, Mr. T. W. Em- 
bleton, Professor Greenwood, Mr. Parker Rhodes, Mr. 
S. Roberts, Jun., the Council and officers, and many 
other gentlemen intimately connected with the coal trade, 
Mr. G. B. Walker alluded to the desirability of establish- 
ing a lectureship on mining and scientific colliery engi- 
neering. He pointed out that in a short time it would 
not be a question of certified managers but of certitied de- 
puties, and therefore it behoved them todo whatever they 
could to have within their reach a class of men who 
would be intelligently able to perform the duties in that 
department. r. Belk (Master Cutler) gave “‘The Mid- 
land Institute of Mining, Civil, and Mechanical Engi- 
neers.” The President referred at length to the work of 
the Institute during the past year, and concluded by say- 
ing that during the next the question of ventilators would 
be considered, and he urged the members to do their 
utmost for the success of the Institute, and also to 
further in every way they could the establishment of 
a chair of mining in connection with Firth College, 
towards which Karl Fitzwilliam and several large colliery 
owners had promised to contribute. 


Tue INSTITUTION OF Civit ENGINEERS.—The members 
of the Associationof the Birmingham Students of this In- 
stitution on Tuesday last visited the works of the Horseley 
Company, Tipton, where amongst other ironwork, a 
bridge for the Buenos Ayres Railway, and 6 ft. diameter 
wrought-iron pipes for the Sydney Water Works, were 
inspected with much interest. After the visit a meeting 
was held, when Mr. HE. Pritchard, M. Inst. C.E., was 
elected President, and Messrs. J. W. Gray, M. Inst, 
C.E., C. Hunt, M. Inst. C.E., and W. S. Till, M. Inst. 
C.E., were elected vice-presidents, 





Fire Protection or Lonpon.—The Metropolitan Board 
of Works continue to add to their plant of steam fire 
engines, as far as their limited resources will admit, and 
have recently intrusted to Messrs. Merryweather and 
Sons, of Greenwich and Long-acre, another order, which, 
when executed, will make the total available steamers at 
Captain Shaw’s command amount to forty-six engines. 
Messrs. Merryweathers’ new Metropolitan steam fire 
engines are constructed with a special view to London re- 
quirements, and are provided with accommodation for a 
large complement of suction and delivery hose, thereby 
rendering the engine self-contained, thus dispensing under 
ordinary circumstances with a fire-engine tender. The 
boilers are capable of raising steam from cold water in 
four minutes, and 1001b. pressure in about seven minutes, 
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A PRIVATE BUSINESS REQUIEM. 

Waite the next of the coming series of fleeting 
Parliaments is in course of construction, and party 
piri tis exhausting the vocabulary of vituperation 
and recrimination on public business, we propose 
endeavouring to relieve the monotony of the hour 
by drawing attention to the condition of the sister 
branch of legislation, which, although presenting by 














no means a cheerful aspect, has at least the rare 
advantage just now that it can be discussed without 
political bias. 

Shakespeare tells us that matters can never be 
said to be at their worst, while you yet can say this 
is worse ; it may therefore be rash to assert that 
Parliamentary private business has reached its 
lowest ebb, and we must content ourselves with 
stating that it is at present in about the worst con- 
dition it has been within the memory of the present 
generation of practitioners. 

The framers of the Standing Orders of Parlia- 
ment contemplated annual petitions for Bills running 
into a third hundred, and considering the indefinite 
basis upon which an estimate can be formed, any 
recurrent approach to that number may, as we have 
before remarked, be considered a curious coin- 
cidence. 

Culling an illustration of this fact from the ten 
years between 1876 and 1885 (the present session 
being reserved for special notice) the numbers are 
as follows : 1876, 266 Bills ; 1877, 268 ; 1878, 275; 
1879, 252 ; 1880, 211; 1881, 232 ; 1882, 320 ; 1883, 
276; 1884, 294; 1885, 248. It will be observed 
that these figures show only two instances of ap- 
proximation to the complete number (which has on 
occasions been considerably exceeded), but the total 
yields an average of 264 Bills per annum for that 
period, nevertheless. 

The beggarly account of empty business which 
graced, or, as some think, disgraced this year’s pro- 
gramme, amounted to 197 Bills of all classes, from 
which sixteen have to be deducted for withdrawals, 
and two No. 2 Bills, since introduced, to be added, 
leaving a balance of 183 to be proceeded with, and 
these, again, require lessening by a few rejected on 
Standing Orders. The quality of the Bills, too— 
we mean of course in a professional sense—is quite 
on a par with, even if not below, their quantity. 
The Manchester Ship Canal of three sessions left 
no shadow behind to redeem the immediately suc- 
ceeding business. 

Private business commenced in the House of 
Commons on Monday, February 1, when most of 
the petitions for leave to introduce Bills were pre- 
sented. The bulk of Private Bills were read a first 
time on the 4th, and on the 6th the House adjourned 
to the 18th, so that the ten days allowed for peti- 
tioning ran on and terminated during the adjourn- 
ment. When the period for lodging the opposing 
weapons expired, a favourable impression arose in 
the minds of sanguine practitioners that the barren- 
ness of the land in original material would, in some 
measure, be compensated for by the belligerous 
tendency of the other side, as it appeared that 
about 328 petitions had been presented. These 
visions, however, proved illusory, the ordinances 
of fate pointing in exactly the opposite direction, 
as the diminution of groups referred to select com- 
mittees amply testified. Seventy-three Bills origi- 
nated in the House of Lords. From these four 
were voluntarily withdrawn, and seven lean and 
(except in one instance) evanescent groups com- 


9 | pleted the Committee work of the Upper Chamber 


to the time of dissolution. 

We take the opportunity of pointing out in pass- 
ing, that their lordships have not yet mended 
their manners with respect to appointing days for 


3 | consideration of separate Bills in Committee, as is 


done in the other House. The Oldham Corpora- 


| tion Bill, to which the exception just mentioned 


refers, occupied a Lords’ Committee from May 31 
to part of June 24, yet notwithstanding that the 
same case had lasted five weeks in the Commons we 
understand that the promoters of other Bills in 
the group were expected to keep their witnesses 
ready for immediate attendance during the above- 
mentioned period rather than the nation should 
run the risk of what might happen through five 
peers being subjected to a few hours enforced idle- 
ness, which we consider is putting the point mildly. 

In accordance with a growing custom, attempts 
have been made during the late session to defeat 
Private Bills at stages passed before the whole 
House, and in some instances the manceuvre has 
succeeded ; the most conspicuous case being that 
of the Shanklin and Chale Railway (extension to 
Freshwater), which Bill received its death-blow at 
the last stage it had to pass in the Second House, 
and when the House itself had only a few hours of 
vitality in it. 

This system of jockeying, apart from the question 
of fairness, may be very clever, but it must be 
borne in mind that each House of Parliamené has 
formed its own rules and orders, and when these 


have been complied with and passed, it seems to 
us that a reversal of the whole ordeal by the 
supreme authority is an admission of the incom- 
petency of those rules and orders to effect the 
purposes for which they were instituted, and 
justifies at least an application for remission of 
fees incurred in passing through them. 

The present state of unfinished private business 
is as follows: seven original Bills and fifteen 
brought from the Lords, stand suspended at divers 
stages in the House of Commons, and thirty-five 
are suspended in the Lords for the delectation of 
the coming men and hereditary legislators. 

The next scene in the drama of modern Private 
Bill progress is laid in the unopposed Committee 
Room, where a prominent contrast is presented by 
the zeal now devoted to those measures which 
parties affected are too apathetic to contest. The 
old formula by which the Parliamentary agent 
proved the preamble of a Bill by the responsive 
bow from the solicitor, is now relegated to the 
region of the Indian’s poetical long ago, and in its 
place the chairman of the Committee, Mr. Speaker’s 
counsel, and the Committee clerk, have all got 
something to say about the merits, while Mr. A., 
who felt his wits quite equal to the former ordeal, 
finds his position rather unenviable under the 
badgering which has been substituted for it. 

What renders the innovation still more trying is 
the spirit of emulation which seems to animate the 
changing occupants of the chair, each acting upon 
the new broom principle and sweeping so uncom- 
monly clean, that it will soon become a question 
whether the opposition conducted by counsel in- 
volves a more searching investigation than that 
which disguises itself in the garb of impartiality, 
or what is perhaps less definable, the interests of 
the public. So far as public business is concerned, 
nothing in the life of the late Parliament became 
it like the leaving of it ; for owing to what the play- 
bills call the kind permission of authorities, above 
and below, in the suspension of restrictive Standing 
Orders, several Bills obtained the Royal Assent 
at the prorogation, whose case appeared hopeless a 
week beforehand, andsome wonderful feats of Parlia- 
mentary agency were performed which in exempli- 
fication of the virtues of energy are on a par with 
the tradition of Bruce and the spider. 

At starting, the acrobatic vaulting involved in 
these proceedings somewhat appalled the orthodoxy 
of staid House officials, but once free of the trammels 
of red tape, they entered into what might, under 
other conditions, be called the fun of the thing, as 
heartily as those more immediately concerned and 
cordially co-operated with them. Our next anno- 
tation refers to Mr. Sellar, who, to adopt an 
American modernism, appears to have joined the 
order of knights of the annual fad chivalry, and 
so eager was he for the fray he has set his mind 
upon, that he could hardly have accommodated 
himself to the results of the yokel suffrage, before 
he entered the lists armed with a third attempt to 
clean the Augean stable of Private Bill legislation. 

A change has come over the spirit of his pro- 
ceedings ; the old missile of a resolution has grown 
into ‘‘ A Bill to amend the system of Private Bill 
legislation in the United Kingdom,” which Bill 
was backed by (in addition to his own name) those 
of Sir Lyon Playfair, Mr. Raikes, Mr. John 
Morley, and Mr. Robertson, who are therefore 
presumably cognisant of, if not co-responsible for, 
its provisions. 

The preamble adopts the familiar war-cry of 
expediency to amend, &c., but the enacting part 
sticks to the old colours. It keeps alive the three 
pet Commissioners and their 3000/. a year, and 
adds clerks to match at 300/., all payable out of the 
Consolidated Fund. Each Commissioner is invested 
with all and every one of the powers possessed by the 
four members of a Select Committee, which strikes 
one as somewhat paradoxical when it is remembered 
that one of those powers is that of differing from 
his colleagues upon the merits which can scarcely 
be carried out by a solitary Commissioner. 

The Commissioners are to report to both Houses 
of Parliament, and give reasons for how the parti- 
cular Bill has been dealt with. Either House may 
amend the Bill upon motion made for the purpose, 
and then it is to be sent back to the Commissioner 
with special instructions—a course sure to be fol- 
lowed in every case, and much resembling, although 
conversely performed, the plan adopted in the days 
of the old Railway Commissioners, whose decisions 
were often reversed by Parliament, which fact 





doubtless contributed greatly, if not mainly, to the 
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abolition of that respectable, but we fear not over 
venerated set of functionaries, 

The Commissioners in Mr. Sellar’s Bill have other 
ample and various powers delegated to them, in- 
cluding amendment of the Standing Orders, and in 
short they may be said to exercise an omnipotency 
as regards private business legislation. There are 
separate provisions in the Bill with reference to 
Scotland and Ireland, which substitute judges of the 
Court of Session in the former and of the High 
Court of Justice in the latter for Select Committees, 
as regards Bills which relate to those (at present) 
integral of the empire. 

This year Mr. Sellar tried two strings to his bow, 
and in addition to the Bill just alluded to, placed 
upon the votes of the House of Commons a motion 
to amend the Railway and Canal Traffic Bill in this 
wise: ‘‘ That it be an instruction to the Committee 
on the Bill that they have power to provide that 
railway and canal Bills, which under the present 
procedure would be referred to Select Committees 
shall, unless either House of Parliament shall other- 
wise order, be referred to the Commissioners 
appointed under this Bill instead of to such Select 
Committees,” but what the Commissioners were to 
do with the Bills when they got them the amend- 
ment in no way provides for. 

Another of Mr. Sellar’s instruments has been 
moved for and produced in the shape of a con- 
tinuation return, showing the ‘‘ expenses incurred 
by railway, gas, and water, canal, tramway, and 
dock companies, town councils, &c., in promoting 
and opposing Private Bills before Parliament from 
1883 to 1885,” in order to supplement similar 
returns up to 1883 ; and, if compiled in the same 
manner as its predecessors, will} of course, be 
equally useful for any practical purpose it may be 
applied to. 

All Mr. Sellar’s machinery strikes us as open to 
the objection that he has rolled his adopted 
grievance into a lump, instead of analysing it and 
attacking the vulnerable component parts. To us 
it savours too much of the revival of an old and 
exploded idea ; but, by way of fitting his crotchet 
into our present theme, we would point to the pos- 
sibility, which existing appearances rather warrant, 
of his hobby slipping through his fingers altogether 
and perishing of natural decay. 

Settlement of the vexed question of payment of 
interest out of capital during construction of works 
is another garland which graces the tomb of the 
defunct Parliament. My lords having, in the 
idiom of the vulgar, only saved their bacon by the 
loyalty of thirty-six good men and true (the division 
on Mr. Labouchere’s motion being 202 against 
166) appear suddenly to have conceived a vast 
amount of respect for ‘‘another place,” and show 
it in the proceedings of their Committee on this 
question, and in the adoption by the House of the 
report of that Committee without a division, which 
is a memorable event considering the strong 
opinions some peers held and expressed on former 
occasions when the subject was discussed. Among 
these Lord Bramwell (no mean authority) was par- 
ticularly conspicuous as dead against the practice. 

Rumour seems to have regarded the decision of 
the Committee in the light of a foregone conclusion. 
We gather, however, from the report, that they 
went through the form of perusing the evidence 
given before a similar Committee of the House of 
Commons, and then examined Lord Rothschild, 
whose testimony appears to have clinched the 
matter, for they went no farther in the same 
direction. 

As this is a complicated question, upon which the 
opinions of many eminent and competent persons 
conflict, we quote the following dialogue from the 
evidence before the Committee as portraying the 
views of experts on either side, and also illustrating 
what sometimes happens when extremes meet : 

‘Lord Bramwell: Q. Without being particular 
as to the figures, to say that a nan, upon a 101. 
share, shall be paid interest is »retty much the 
same thing, is 1t not, as saying (supposing the 
figures agree with what I am going to say) that 
upon every call he shall only pay nine-tenths of it 
and keep the rest of the money in his pocket ? 

** A. I suppose it is about the same thing. 

‘*(). Supposing that prospectuses were issued to 
that effect and provisions were made to that effect, 
that, instead of paying the tenth shilling and re- 
ceiving it back, he should keep it in his pocket, 
would you then attract investors ? 

‘*A, Not so much as by paying it. 

**Q. Then I should like to know whether, if that 








is so, the things are substantially the same; and 
whether there is not some delusion in the minds 
of those who are content with one mode of stating 
it, and are not content with the other ? 

‘*A. I do not think there is any delusion. 

‘©. Not to you, or even to me, if I may venture 
to say so, but to the ordinary mass of mankind ? 

‘“*A. No, I do not think there is any delusion ; 
I think they know entirely what is taking place. 
I think, in the case as you put it, it is hiding from 
the man what is really taking place, while I make 
it plain to him by returning him the interest. 

‘¢Q. Then why, if the two things are identical, 
should he be taken by one method of stating it, 
and not be taken by the other ? 

‘*A, I choose the plainer course.” 

And there the tug of war between these two 
Greeks ended. 

The prevalent depression in Parliamentary private 
business, which embraces in its ample folds rail- 
way engineers, solicitors, Parliamentary agents, and 
all that to them pertains in the shape of clerks and 
retinue, tells with equal austerity upon the counsel 
who usually conduct the opposed portions of it, the 
practice being exclusive and confined to the same 
stagnant limits as the title of the proverbial cap- 
tain. 

Reference to barristers invariably suggests to the 
student of professional history two questions in 
which the public and the advocate are about equally 
concerned, viz., his remuneration and the mode 
of enforcing it, and the extent to which he is 
bound to the clients who employ him. These two 
points have so exercised the mind of Mr. Boord, the 
former and present M.P. for Greenwich, that he in- 
troduced a measure in the late Parliament for deal- 
ing with them, and called it ‘‘A Bill to enable 
barristers at law and advocates to recover their fees 
and to render them liable at law to persons em- 
ploying them.” 

The preamble states that ‘‘it is expedient to 
amend the law in order that they (barristers) may 
enjoy the like rights and liabilities to those enjoyed 
by others of Her Majesty’s subjects ;” the enjoy- 
ment of one’s liabilities is certainly a consummation 
devoutly to be wished, but, we fear, rarely exer- 
cised. Section 2 explains the liability to be enjoyed 
thus: Every barrister ‘‘ shall be liable at law in re- 
spect of every employment accepted or taken by 
him in his professional character, and may be sued 
for damages in respect of any breach or breaches, 
grievance or grievances, arising out of such employ- 
ment.” This is indeed a sweeping enactment ; 
‘‘employment” is defined clearly enough by the 
Bill, but who shall interpret a ‘‘ breach” or a 
‘*orievance,” or above all, determine where the 
phrase ‘‘ arising out of” is to begin and end. It 
strikes us very forcibly that if the profession has a 
voice in the matter, barristers would far rather bear 
the ills they have than get them relieved by such a 
blessing as this. 

The present position of the Parliamentary bar 
can be best realised by reversing a Scriptural 
metaphor. The vultures are there, but the carcass 
is missing. Tribulation prevails in the robing-room, 
and the progress to Otium-cum-dignitate is impeded 
by the barrenness of the session. 

Those forensic teams, whilom retained in the 
service of established companies, are fast mingling 
with the dust of other departed customs, and in 
their place scratch sets picked haphazard are sub- 
stituted. Pinching economy is now the order of 
the day. Propping up of the waning dividend is 
the first duty of all right-minded directors, and to 
that Moloch minor considerations must be sacrificed. 
Meanwhile the stock bones of contention, or what 
theatrical people would call the properties of private 
business rhetoric, are shelved ; those thrilling de- 
nunciations couched in such language as ‘‘ this 
unwarrantable interference with private property, 
and wanton desecration of old and treasured 
family associations, for speculative purposes and 
private ends,’ and (where the chairman’s known 
tendencies lean in that direction) ‘‘ this sacrifice of 
the working man’s home and convenience to pamper 
the caprices of railway engineers,” or, in the case 
of existing companies, ‘‘ to swell the shareholders’ 
dividend beyond its present inflated proportions” 
are hushed in the committee room; even those much 
maligned marionettes, the subscribers incorporated 
and first directors, occupy their places in the Bill 
unmolested, and the Parliamentary deposit might 
be raised in the open market with impunity, for 
just now the learned Gallio cares for none of these 
things. Such business as there is to be done is 








orthodox, and can be compressed within the lines 
of ordinary Queen’s English. 

Our learned friends supply the last item of which 
this dirge is composed ; if improvement is looming 
in the future, its advent depends too much upon 
the fluctuations of the political horizon to be pre- 
dicted kere. 








NEW COLORIMETRIC DETERMINA- 
TION OF SULPHUR IN IRON AND 
STEEL. 

In a recent number of Stahl wnd FHisen there is a 
detailed account of a new method introduced by 
J. Wiborgh of the Stockholm School of Mines. It 
is colorimetric, and its principle consists in ob- 
serving the degree of coloration produced by pass- 
ing the sulphuretted hydrogen, liberated on solu- 
tion of the iron or steel in acid, through calico 
which has been steeped in a metallic solution. 

The process is rapid, and from the published 
results it appears to be also accurate, so that if 
other experimenters obtain as satisfactory results 
as those obtained by the author, it will be a valu- 
able addition to our stock of analytical methods, 

After much trial the author found that the acetate 
of cadmium was the best salt to use. Cadmium 
does not give as strong a colour, when converted 
by the sulphuretted hydrogen into cadmium sul- 
phide, as can be obtained from copper, silver, or 
lead ; but for this very reason it is preferable, as 
too strong a coloration is not desirable, because it 
does not so well permit the comparison of small 
differences in the sulphur contents of samples under 
investigation. Cadmium gives also a very stable 
sulphide, which does not easily oxidise and change 
colour. The acetate is preferred to the nitrate or 
sulphate because acetic acid being a weak and 
volatile acid, there is less risk of any action taking 
place on the precipitated sulphide. 

The colours are to be obtained on one side only 
of the calico used, and for this reason a sufliciently 
strong solution of cadmium must be used to pro- 
vide enough of the metal to seize at once on the 
sulphur and not allow any of it to pass through 
the calico. For this purpose a solution of five 
grammes of acetate of cadmium crystals in 100 
cubic centimetres of water has been found quite 
suitable. The calico is prepared by soaking for a 
few minutes in this solution and then laying on a 
clean cloth till quite dry, when pieces of suitable 
size are kept ready in boxes. 

The apparatus used for making the determina- 
tions consists of a small flask for boiling on a sand 
bath over gas or spirit lamp. In the neck of this 
flask is a closely fitting rubber stopper with two 
perforations, through one of which passes a glass 
tube for the delivery of the acid. The glass tube 
is in two portions, joined by rubber tube, on which 
is fixed a pinch-cock for controlling the supply of 
acid from the funnel on the top of the upper glass 
tube. Through the other perforation of the stopper 
passes the drawn out end of a glass cylinder, which, 
at its widest part, is 58 mm. in diameter, and which 
reaches some inches above the flask. On its upper 
end it carries a rim or flange well ground so as to 
be level and true. Across the top opening of this 
cylinder is stretched the prepared calico, in the 
following manner: A ring of rubber is laid 
on the glass flange. On this comes the circular 
piece of calico, then another rubber ring, and 
finally a wooden ring, the whole being held to- 
gether by spring clamps, which grip under the 
glass flange and over the wooden ring. Of course, 
the same exact area of prepared calico must be used 
for all the tests, and the author uses and recom- 
mends a diameter of 55 mm. The two rubber 
rings are therefore cut with exactly this opening. 
When the apparatus is prepared as above and the 
contents of the flask are boiled, of course all the 
steam and gas evolved must pass out through 
the disc of calico stretched across the opening of 
the glass cylinder. 

When a test is to be made the author proceeds 
as follows: The flask is partly filled with distilled 
water which is boiled for some time to drive off all 
traces of air. The sample of iron to be tested 
(preferably as filings or small borings) is weighed 
off into a very small test tube, which is held by a 
stout platinum wire bent round its neck. After 
the water has boiled for some time the stopper is 
removed from the neck of the flask and the tube 
with the sample is lowered in, in such a manner 
that the platinum wire keeps it upright. Then the 
calico disc is fixed in position and the clamp on 
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the acid tube is closed so that all the gas must pass 
through the calico. Boiling is now continued for 
a few minutes longer, driving off the air from 
flask, test tube, &c., and completely moistening 
the calico, after which acid is allowed to run in 
slowly from the acid funnel. Dilute sulphuric acid 
is used. The boiling is continued for several 
minutes after all the iron is dissolved, to make 
sure that every trace of the sulphuretted hydrogen 
has been driven out and passed through the calico, 
after which the latter is removed, placed on a piece 
of filter paper to dry, and its colour then compared 
with the standard colours obtained from known 
quantities of sulphur. 

A series of standard colours is prepared by treat- 
ing regularly increasing weights of some accurately 
analysed sample of iron or steel as above described 
and keeping the calico discsfor comparison. It has 
been found that they may be kept for a long time 
without undergoing any change whatever. Of 
course, with coloured discs resulting from accurately 
known weights of some standard sample, it is simply 
necessary to ascertain which one corresponds with 
the colour obtained in any given test, when the 
amount of sulphur present in the test may be got 
by simple calculation; or the scale of standard 
colours may be marked once for all with the figures 
giving the amount of sulphur in the weight of iron 
taken for the test. 

The author gives exact instructions as to certain 
precautions which must be taken, and appears also 
to have satisfied himself that none of the impurities 
found in iron, such as copper or arsenic, cause any 
error to arise. 

For irons richer in sulphur than about one-tenth 
of one per cent. he advises the use of rather larger 
apparatus than the one described, having a disc of 
55 mm. only, as otherwise either the coloration is 
too strong or one is obliged to use a too small quan- 
tity of the iron for assay. 

The total time required for a sulphur determina- 
tion by this method is stated to vary from thirty to 
forty-five minutes according as the iron is more or 
less easily soluble. 








UNDERGROUND WIRES IN 
AMERICAN CITIES. 

Tue electric wires have proved a serious problem 
in American cities ; like spiders’ webs, in number 
as well as the embodiment of industry, they form 
a network over buildings and along streets, which 
is a disfigurement at all times, and a serious 
obstacle to the work of the fire departments. 

There have been numerous attempts to abate 
this nuisance ; commissioners have been appointed 
and accomplished nothing ; laws have been enacted 
and proved inoperative. A portion of the wires in 
Chicago are underground, but the action of the city 
ordinances has been repressive to the electric light- 
ing interests, and Chicago, the metropolis of the 
western part of the country, is probably the only 
city of over 10,000 population in the United States, 
which has not its electric lighting central station. 
Some of the wires in Washington, Philadelphia, 
Detroit, and Boston are underground, but they are 
few in number in comparison with the whole 
number. It is evident that any method of under- 
ground wires adequate to serve the desired pur- 
pose, must be an inclusive system, capable of re- 
ceiving all kinds of electrical wires. 

The subject has received the most careful atten- 
tion in the cities of Brooklyn and New York. The 
Commission appointed to examine and report on 
the subject in Brooklyn has given numerous hear- 
ings to interested parties and submitted two re- 
ports, the conclusion of the last one stating that 
the Commission are not as yet prepared to report on 
electric lighting wires, but have laid a conduit of 
creosoted wood for experimental use with telephone 
and telegraph wires ; and the results have not been 
wholly favourable, as the moisture and illuminating 
gas injure the insulation and the lead covering 
upon the wires. 

In New York the Commission have been patient 
listeners, and examined nearly 150 different plans 
for underground wires. A sub-committee has also 
examined about 600 different patents and plans 
relating to the subject. The Commission has 
employed persons expert in certain chemical and 
electrical specialities, to furnish the Commission 
with the desired technical information based on 
specific examinations and tests. 

The result of this work is comprised in a report, 
whose conclusions favour a conduit of asphaltum 


concrete, which shall sustain a crushing test of 
4000 Ib. per square inch, and a tensile strength of 
over 300 lb. per square inch. It should not crack 
at a temperature of 10 deg. Fahr., or soften below 
160 deg. Fahr., or lose its shape at 200 deg. Fahr. 
It must resist the action of illuminating gas, salt 
water, and organic acids. 

Without asserting that any conduit would be an 
ideal one, the following claims are set forth for this 
material. It is cheap, durable, capable of with- 
standing harsh treatment, and the different por- 
tions can be joined together in one homogeneous 
mass, which may contain induction shields if de- 
sired. It is an insulator and a poor conductor of 
heat, with practically no liability to contract and 
expand with the changes in temperature to which it 
would be subjected. 

There is not space enough under the streets of 
New York to allow the construction of a subway, as 
the sewers, water, gas and steam pipes take up a 
large portion of the room ; and it will be necessary 
to use a conduit with suitable manholes where the 
conductors can be drawn in and out of the distinct 
ducts forming the conduit. 

There appear to be numerous impediments in the 
way of the consummation of this plan, as the Com- 
mission declare that they are without funds or the 
legal authority to raise money, and the conclusion 
of the report treats upon the importance of obtain- 
ing such resources. 








THE WEATHER OF JULY, 1886. 

JULY opened with a continuance of the beauti- 
fully bright weather which commenced on Mid- 
summer Day. During the first decade atmospheric 
pressure was moderately high and the winds were 
very light. Sunshine was remarkable for its in- 
tensity and duration. For the 1st and 5th, fifteen 
hours of sunshine were registered each day at 
Kew. Very little rain fell during this period, 
except in the extreme north of Scotland, where the 
prevalent weather was not so fine as in the other 
parts of the British Islands. 

During the rest of the month the air was much 
cooler, and the weather changeable, generally 
cloudy, and rain frequent, sometimes heavy. The 
mean atmospheric pressure and temperature at ex- 
treme positions to which the Isle of Man is central, 
were as follows : 
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The amount and frequency of rain are roughly 
represented by the following results : 
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Atmospheric pressure was more below the normal 
inthe north and west than in the other districts, 
and in the north the rainfall was 88 per cent., and 
in the west 60 per cent., in excess of the average 
quantities. The mean temperature was seasonable 
in the west and east, and from 1 deg. to 2 deg. 
colder than usual in the other districts. Rainy 
days were frequent, and the amount excessive 
generally, 44 per cent. in the east, and 55 per cent. 
in the south. Rainfalls exceeding an inch in 
twenty-four hours were measured on the 14th at 
Sumburgh, 1.20; 21st, at Valencia, 1.33; 26th, 
at Donaghadie, 1.01, at Oxford, 1.81, at Cambridge, 
1.40, at York, 2.20; on the 27th at Barrow, 1.43, 
at Shields 1.12. 

The greatest atmospheric pressure was 30.4 in. 
on the 3rd ; the least, 29.lin. on the 22nd. The 
highest temperature, 89deg., was recorded at 
Southampton on the 4th; the lowest, 30deg., at 
Wick on the 29th. Barometrical pressure was re- 
markably uniform on the 25th, and thunderstorms, 
accompanied with heavy downpours, occurred. 
Thunderstorms occurred in England on the 2Ist. 
The daily general directions of the winds over these 
islands give a resultant from W. by S. equivalent 





to a wind from that direction during 14 days, which 





is very close to the normal resultant, W. The 
weather notations assign the least number of clear 
days, 4, to the west of Ireland ; the greatest, 11, to 
the south and east of England; the least number 
of overcast days, 6, to the Isle of Man ; the greatest, 
15, to north Scotland and west Ireland. During 
the five weeks ending August 2 the duration of 
bright sunshine, estimated in percentage of its 
possible duration, was for these islands altogether 
39, for the Channel Isles 56, south England 47, 
south-west England 46, east England 43, north-west 
England 40, central England 38, east and west 
Scotland 37, north-east England and south England 
35, north Ireland 27, north Scotland 26. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


WE last week dealt with the first day’s proceed- 
ings of the summer meeting of the Institution of 
Naval Architects, held last week in Liverpool. We 
now continue our description of the remaining 
papers read and the excursions. 


Losses AT SEA. 


The first business on the second day, Wednesday, 
the 28th ult., was the reading of Professor Elgar's 
paper, ‘‘ Notes upon Losses at Sea.” We print a 
first instalment of this on page 134 of our present 
issue, and as we intend to reproduce the paper 
almost in extenso, we will at once proceed to the 
discussion. 

This was opened by Mr. Martell, who bore 
testimony to the great value of the paper just read, 
and pointed out the difficulties to be overcome and 
labour required in preparing such a contribution. 
The Load Line Committee had had put before 
them a mass of statistics and general information 
valuable in themselves, but almost useless for ordi- 
nary purposes because they were in so undigested 
a state that it was impossible to find the particular 
fact required without a vast amount of labour. What 
Professor Elgar had done was to select and arrange 
so that it was possible at once to put one’s finger on 
a weak spot and ascertain the respective losses of 
different classes of ships. The author of the paper 
had advocated the stability of vessels being calcu- 
lated and details being furnished to those responsible 
for the behaviour of the vessels. This, the speaker 
said, was a wise suggestion. Not that there was 
any value in encumbering sea captains with abstruse 
formulz, which would be useless to them for actual 
use, but nothing could be more desirable than fur- 
nishing them with practical information deduced 
from scientific data, so that they would know what 
course to pursue under given conditions, and be 
able to form an opinion of the safety of the vessel 
under different conditions of loading. Mr. Martell 
thought it much to the discredit of shipowners, con- 
sidering the vast sums spent on other matters, that 
they did not go to the small extra expense of having 
such data prepared. Formerly there was some 
excuse, for in very few shipyards could men be 
found who had the requisite education and know- 
ledge to work out the conclusions required. Now, 
however, there was hardly an important shipyard 
that did not have astaff fully equal to these require- 
ments, The speaker referred to a paper on the 
same subject he had read some years ago before the 
Institution, and he was glad that Professor Elgar 
should have followed the matter up. He was afraid, 
he said, that shipowners pay no more attention to 
the subject in the present day than when he read 
his paper. 

Mr. W. H. White hoped that shipowners would 
speak in this discussion even if they were criticised 
adversely. He agreed with Mr. Martell, that an 
enormous advance had been made during the last 
few years in the qualifications of the designing 
staff of the best of our shipbuilding yards. Nine 
years ago he had tried to get some information on 
a question of stability and had failed. Four years 
after, on renewing the attempt, he had been simply 
flooded with information. This, he thought, was 
largely due to the policy that had been followed by 
Lloyd's Registry, and we now found trained men 
of higher intelligence working out their conclusions 
by the aid of better and more accurate instruments. 
Merchant vessels are unlike war vessels in this 
respect, that the designer had no control over the 
disposition of weights. It was, therefore, more 
necessary that captains of merchant ships should 
have from the builders that information necessary 
to supplement their own practical knowledge and 
intelligence, Mr, White spoke at some length on 
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the question of Board of Trade inquiries, and 
especially of the nature of expert evidence. It was 
often said that, by paying, scientific testimony 
could be got supporting any view. This he 
thought an unfair statement, and he could not 
conceive any scientific expert of character and 
standing, being influenced in his statement of 
opinion by the fee he was to receive, which was 
only too often quite inadequate for the work ex- 
pended on the case. The question of expert evi- 
dence was, however, the speaker allowed, in an 
unsatisfactory state. He would suggest that inde- 
pendent officials should be appointed by the Board 
of Trade to put courts of inquiry in possession of 
known facts, without expressing any opinion on 
open questions. Mr. White did not wish to say 
anything reflecting on the integrity of the Board of 
Trade assessors, but at the same time he deemed 
the courts, as at present constituted, quite unfit to 
deal with questions of stability. A properly con- 
stituted and efficiently conducted court would accu- 
mulate a mass of evidence of the causes of loss of 
vessels that would be of the highest value to ship- 
owners, shipbuilders, and commanders of vessels, 
were it made public, 

At the conclusion of Mr. White’s speech Lord 
Ravensworth invited any Liverpool shipowners pre- 
sent to speak on the subject, as it was one which 
could be nowhere more appropriately discussed 
than in their city. Any remarks from Liverpool 
gentlemen, the chairman added, would be esteemed 
of great value by the meeting. The Liverpool 
shipowners, however, were either diffident or indif- 
ferent, so after a considerable pause Mr. Henry 
West rose to continue the discussion. He noticed 
that the author, as might have been expected, 
attacked the question of loss at sea from the sta- 
bility side. When no information as to the loss of 
a vessel existed, this was likely to be the most pro- 
bable solution, But it must not be forgotten that 
ships may be abandoned at sea and yet not sink. 
If the crew were subsequently lost and the derelict 
vessel came in collision with another vessel, there 
would be reason for a loss of two ships. He would 
suggest that Professor Elgar’s figures would receive 
additional value could the dates of sailing be added 
to the other information published, so that an 
estimate of the ship’s probable whereabouts could 
be formed. He agreed with the author that too 
much attention was paid to the whole extent of the 
stability curve. The vital part was the earlier part 
of the curve. 

After some remarks from Sir Thomas Brassey 
Mr. Alfred Holt rose. He had always thought 
that to overloading could be attributed a vast 
number of losses at sea, and he considered that the 
load line legislation had resulted in increased over- 
loading. He was also fully convinced that the 
Board of Trade inquiries largely increased the loss 
of life at sea. These inquiries were either apologies 
for overloading, bad seamanship, or negligence of 
some kind ; but if the question were a difficult one 
the Court always managed to dodge it in some way. 
He considered the old remedy at common law by 
far the best. As to giving scientific information 
with regard to stability to captains, the speaker 
appeared to have small reliance in such a course. 
Loading, he remarked, isso promiscuous. Weights 
are hurried in at last when time presses, and rules 
prepared to meet certain conditions, would only 
complicate the question when the conditions were 
changed. Scientific information obscures the 
plain old rules which every one understands, and 
leads to disaster. 

Mr. Martin Samuelson, of Hull, said he had 
frequently been an assessor upon wreck commis- 
sions. He thought that such commissions were 
improperly constituted. The Wreck Commissioner 
himself no doubt had large experience and was a 
man of legal training ; but those who sat with him 
were ill chosen. .Sea captains were not the proper 
persons for this work. They were experienced in 
sailing ships no doubt, but this was not enough, 
and instead of guiding the Wreck Commissioner 
they were ruled by him. What was wanted was a 
proportion of properly qualified scientific men to sit 
on the commission. With regard to stability, the 
speaker was of opinion that shipbuilders might show 
more courage and independence. If they took the 
matter into their own hands, instead of being 
governed by the shipowner, it would be better. 
Some builders of high standing decline building any 
but good safe ships, and it would be well if the 
practice were more universal. 


their duty in not analysing the statistics that they 
possessed. They brought general accusations against 
persons which they failed to substantiate by facts, 
although, if true, they could prove them by the 
figures at their command. He agreed with Mr. 
White as to expert evidence. He himself had occa- 
sionally been called on to give such evidence, and 
he always felt he might just as well speak to the 
waste-paper basket. He was of opinion that certain 
information as to the design of a ship and its be- 
haviour under certain given conditions should be 
given to captains, although no doubt in the hurry 
of loading a good ship might often be made into a 
bad one. 

Professor Elgar, in reply, said that little remained 
for him to say. He indorsed what Mr. White had 
said. It was not within his (the speaker’s) expe- 
rience that shipowners were indifferent as to the 
loss of their vessels. 

Lord Ravensworth, in moving a vote of thanks to 
the author, said that one lesson that might be learnt 
from the morning’s proceedings, was the evil that 
arose from the misuse of statistics. A great deal of 
ill-feeling had arisen in this country through dis- 
tortion of facts, and therefore the paper that the 
meeting had just heard was of additional value, not 
only to the public, but to Parliament, as it put im- 
portant matters in a true and clear light. 

At the conclusion of the sitting a large number of 
the members proceeded to Crewe to visit the loco- 
motive and steel works. In the evening the Mayor 
of Liverpool, Sir David Radcliffe, gave an ‘‘ At 
Home” at the Town Hall, which was numerously 
attended. 


Marine ENGINEERING. 


On Thursday, the 29th ult., the third meeting of 
the session was held at the Town Hall, when the 
first paper on the list was ‘‘ On the Progress and 
Development of Marine Engineering,” by Mr. W. 
Parker. This we printed on page 121 of our last 
issue. 

The discussion on Mr. Parker’s paper was opened 
by Mr. A. C. Kirk, who said that the early history of 
the triple-expansion engine showed to how great an 
extent shipowners could influence the advance of 
marine engineering. To Mr. W. H. Dixon, the 
owner of the Propontis, the thanks of engineers, 
shipowners, and the public generally were due for 
the great step in advance that had recently been 
taken in the propulsive machinery of steam vessels. 
Mr. Dixon had seen the desirability of higher steam 
pressure and had determined to give a boiler, known 
as Rowan’s boiler, a trial, and it was this boiler that 
had really called the triple-expansion engine into 
existence. It had fallento Mr. Kirk’s lot to design 
an engine to use the high-pressure steam generated 
by this boiler, and he had seen that it was necessary 
to go a step further than the ordinary two-cylinder 
compound, and the triple-expansion engine was the 
result. The Board of Trade had very sensibly in- 
sisted that the vessel should go on a three days’ 
cruise. Mr. Parker, Mr. Brock, and the speaker 
went on this cruise, and he might remark by the 
way, that a very jolly time they had. As to how 
far they might ultimately go in steam pressures he 
would not prophesy, but one thing was certain, that 
with each step in advance their prospects of economy 
became less and less. Mr. Brock had tried quad- 
ruple expansion with 160 lb. pressure, and he 
believed a slight economy had been obtained. 
He thought that if a pressure of 180 lb. were 
used, quadruple expansive engines would be best, 
At the present, the boiler barred the way to higher 
pressures, and the weakest part of the boiler was the 
furnace, so that was where attention was required. 
He had noticed that with higher pressures the scale 
deposited became harder, and he was of opinion 
that it was more to be found on the furnace. This 
was a question that had to be faced, whether it was 
not possible to keep lime scale out of boilers alto- 
gether, It had been done in some few instances he 
was aware, but it was an open question in general 
practice still. The triple-expansion engine had led 
to some accessory economies that were not worth 
troubling about before, but were of sufficient im- 
portance with higher pressures. Thus feed-water 
heaters had been used with good results. He would 
refer to the diagrams of triple-expansion engines 
shown by the author. These, it must be remem- 
bered, were trial-trip diagrams, taken when the 
engines were exerting perhaps 25 per cent. more 
power than in regular running. He _ thought, 
therefore, Mr, Parker’s remarks required modi- 


Mr. J. F. Flannery said that one of the most 
important considerations was how to alter exist- 
ing ordinary compounds to triple-expansion engines, 
He did not think that any of the three ways sug- 
gested by Mr. Parker would be generally followed, 
considering that new boilers would be required, 
necessitating opening up the decks, and also re- 
membering that three cranks were better than two, 
he thought it would be just as well to have new 
engines. 

r. Charles Marvin gave some particulars as to 
the use of liquid fuel. It was sixteen years since 
liquid fuel was first used on the Caspian, and eight 
years since it came into general use. Coal in the 
Caspian was 61. a ton. Between the Black Sea and 
China liquid fuel might well be used on steamships, 
as there was a complete series of supply stations on 
the route. No noise, the speaker said, was made in 
burning the fuel in the Caspian Sea boats, but he 
did not give particulars of how the noise produced by 
the steam jet which pulverises the oil, was avoided. 

Mr. John Scott, of Greenock, said he had been 
connected with the introduction of the compound 
engine for marine purposes. In 1858 the Thetis 
had fitted in her a pair of compound engines 
running with 125 lb. of steam and the economy 
then attained had, he believed, never been sur- 
passed. This vessel had had an arrangement by 
which the waste heat might be utilised for generat- 
ing steam of a lower pressure for condensing to 
make up loss. This had failed to answer the pur- 
pose, not because it was badly designed, but be- 
cause there was no waste heat suflicient for the 
purpose. Forced draught had the advantage of 
keeping the heating surfaces clearer of soot and 
other deposit. 

Mr. A. E. Seaton, of Hull, said he would like to 
make reference to his paper read at a former meet- 
ing, in which the relative merits of two and three 
crank triple-compounds had been discussed. He 
had referred to the steamships Electra and Dynamo, 
sister ships in every respect, except that one had 
two and the other three crank triple-expansion 
engines. At the time he wrote his paper the only 
data available was that resulting from the trial trip, 
but they now had the experience of two years’ work- 
ing which confirmed former expectations. Running 
at sea showed that with the same coal consumption 
in both ships and other conditions being equal, the 
ship with three crank engines went half a knot 
faster. This he attributed chiefly to the more 
uniform motion of the propeller. The speaker 
thought this was corroborated by some results 
obtained with a single crank marine engine to 
which a heavy flywheel was fitted. This gave a 
better result than an ordinary two-cylinder engine, 
a better economy being especially noticeable in 
winter, when there would be rougher weather ; the 
flywheel engine not having to be slowed down on 
account of racing. As to scale, he agreed with 
Mr. Kirk that it was harder with higher pressure 
steam, but there was no difficulty in keeping it off 
corrugated furnaces ; in fact, in one case they had 
to find fault with an engineer for not keeping scale 
enough to preserve the boiler from rust. 

Mr. A. Blechynden, of Newcastle, said he would 
like to correct Mr. Parker with regard to the first 
application of triple-expansion engines. In 1873 
an engine of this type was commenced at the Ouse- 
burn Engine Works. It was completed in 1874, 
and on the 19th of September in that year a trial 
was made of the vessel in which it had been placed. 
The cylinders were 11 in., 17 in., and 24 in. by 
18in. stroke. The pressure was 120]b. and the 
consumption of fuel 1.3 1b. per indicated horse- 
power. 

Mr. Parker in his reply said that, although, as 
Mr. Kirk had stated, they had a very jolly time on 
the cruise of the Propontis, they did some hard work 
too, and from the data collected they came to the 
conclusion that the double compound engine was 
doomed. Mr. Kirk had given Mr. Dixon the credit 
of introducing the compound engine, but he (Mr. 
Parker) ee that the thanks of the community 
were in a still greater degree due to Mr. Cornelius 
Thompson, of Liverpool. Mr. Dixon made one 
attempt and after failure gave up ; but Mr. Thomp- 
son carried the matter through to a successful 
issue. He did not agree with Mr. Kirk that 
the furnace was the weakest part of the boiler. 
Formerly, no doubt, it was, but the corrugated flue 
had altered that. There was another cause that 
led to collapse of flues besides scale. This was the 
deposit from the lubricating oil, which was an ex- 
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tremely bad eonductor of heat. This he had re- 
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ferred to on a previous occasion. Mr. Kirk had 
criticised his deductions made from the trial trip 
diagrams, but he, the speaker, thought Mr. Kirk 
had not taken the whole of the facts into considera- 
tion. With regard to the ship mentioned by Mr. 
Blechynden, all he could say was that he did not 
think she could have been a classed vessel. He had 
never heard of her before. 
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Patents, Designs, and Trade Marks, British and Foreign. 
An Outline of Laws and Procedure relative to Patents, 
Designs, and Trade Marks. By ABEL AND Iwray, 
Consulting Engineers and Patent Agents. London: 
The Authors, 28, Southampton-buildings, Chancery- 
lane, W.C. 

Tus is a handy book conanning sm useful in- 
formation. In their preface the authors very 
properly state that no patent agent, if he consults 
the real interests of his clients, should attempt to 
furnish all the details of legislation on the subjects 
with which he deals, nor to explain all the niceties 
of the art which he practises. These can only be 
learned by long and varied experience, which it is 
the business of the agent to apply for the benefit 
of his client. Briefly the agent, while he informs 
his client as to what may be done in the way of 
securing his industrial rights, would be doing him 
no good service by attempting to instruct him how 
to do it. Many times have we pointed out the 
fallacy of the notion that by any so-called sim- 
plification of Patent Law or practice inventors can 
be enabled to advantageously dispense with pro- 
fessional assistance. Those inventors who are best 
able to do their own work know well the difficulties 
that constantly arise, and even the most experienced 
of them find themselves at times compelled to resort 
to the aid of the patent agent. 

We are glad to find that in the work under notice 
attention is drawn to the danger we have before 
now indicated of placing too much reliance upon 
provisional protection. On this subject the authors 
point out that generally when an inventor is under 
provisional protection, he should be content to wait 
for his patent until the legal time allowed has 
almost expired, because a premature lodging of 
his final specification may, under certain circum- 
stances, do him seriousinjury. The circumstances 
are these: A has filed a provisional specification 
which, in a very wide and general way, deals with 
some particular line of invention; a month, or 
some time afterwards, B applies fora patent relating 
to similar matter, and either lodges a complete 
specification in the first instance, or very shortly 
follows up a provisional by a final specification. A, 
who meanwhile is under provisional protection, and 
who has made no haste to lodgehis final specification, 
has now an opportunity of examining B’s specifica- 
tion ; he does so, and extracting from it much that is 
valuable, embodies it in his final specification when 
the time comes for lodging it. As A has priority of 
date in his first application, he can thus secure for 
himself all the benefit of B’s labours, and preclude B 
from using his own invention. Thisis no imaginary 
vase, but one that has happened more than once ; 
and therefore an inventor should be in no haste to 
lodge his final specification, until the ground is 
cleared of all applications of prior date bearing on 
the subject to which his invention relates. 

A book such as that before us, which thus in plain 
terms warns intending patentees of the dangers 
they are likely to encounter in practice, cannot fail 
to prove most useful. 

lt contains in separate chapters summaries of 
those parts of the English law relating respectively 
to patents for inventions, registration of designs, 
and registration of trade marks ; a note on the in- 
ternational convention ; and a list of upwards of 
160 countries and colonies, with notes on the patent 
laws where such exist, and where they do not, a 
statement to that effect. These are followed by 
application, authorisation, and other English forms, 
powers of attorney for use abroad, and particulars 
as to sizes of drawings. 





A Treatise on the Analytical Geometry of the Point, Line, 
Circle, and Conic Sections. By JOHN CasEy, LL.D. 
F.R.S. Hodges, Figgis, and Co. 

After the appearance of Mr. Smith’s delightful 

book on conics we did not think there would be 

room for some time to come for another treatise 
on this branch of mathematics, Inthe above book, 
however, as in most of Dr. Casey’s writings, we 








find in many parts the subject treated in an original 
manner, and we also meet with many investigations 
of the higher parts, which have appeared at various 
times in philosophical papers, and which are now 
for the first time introduced into a text-book. 

The first feature of the book which strikes us is 
its originality of treatment, for which we cannot 
feel too grateful to the author, who takes every op- 
portunity of leading us away from the beaten tracks, 
but at the same time it has had the effect of render- 
ing the book unsuitable for any but advanced 
students. For this Dr. Casey has prepared us by 
omitting from his title-page all such words as ele- 
mentary, introduction, &c., which are in many 
cases, to say the least, misleading. We think, 
however, that he has fallen into the error of as- 
suming too much knowledge on the part of his 
readers. For instance, we find a great number of 
questions bearing upon the Brocard and other 
circles, symmedian points, &c., and yet we look in 
vain for any systematic instruction respecting them. 
Doubtless, the author thinks it sufficient to refer to 
the last edition of his ‘‘Sequel to Euclid,” but there 
again we find him explaining ignotwm per ignotius. 
The advanced student, however, who has already 
managed to acquire from various sources the re- 
quisite amount of knowledge on these and kindred 
topics, will find here an inexhaustible supply of ex- 
amples. 

There are still amongst us some who attended 
Dr. Whewell’s lectures, and who can recall with 
delight the lucid manner in which he explained his 
discovery of the intrinsic equation of a curve, and 
these will welcome Dr. Casey’s treatment of the 
parabola by means of the intrinsic angle. At the 
same time, we must confess that this mode of in- 
vestigating the properties of this curve does not 
adapt itself readily to the wants of the ordinary 
student. 

In Chapter VIII. we have a series of sections 
dealing with the more advanced parts of the sub- 
ject. Of these the best are Section IT. on similar 
figures, and Section VII. on homographic division. 
The former will be especially acceptable to those 
who attempt the wonderful questions proposed in 
the mathematical columns of the Educational Times ; 
in fact, it appears to us that Dr. Casey has through- 
out the book addressed himself mainly to this ad- 
vanced class of readers. Section IV., on enve- 
lopes, rightly described as one of the most interest- 
ing theories in geometry, does not receive the 
attention it deserves, being dismissed in a couple of 


es. 
Pie do not see the reason why all mention of the 
polar equation of a circle should be omitted, nor do 
we consider the mode of treating the polar equation 
of the tangent toa parabola, given on page 152, satis- 
factory. All that is there proved is that the line 
represented by the given equation touches the 
curve, but no reason is given why this particular 
form of the polar equation of a straight line is 
selected. 

A little more care bestowed upon the revision of 
the proof sheets would have removed some obvious 
blemishes ; ¢.9., in the wording of the following de- 
finition given on page 20, and repeated on page 62. 
‘¢The equation of a line is such a relation between 
the co-ordinates of a variable point, which, if ful- 
filled, the point must be on the line.” Weadd a 
list of the errors which we have noticed. 

Page 10, 1. 14, for tread J; p. 11, 1. 18, for p, p, 
read ps p,; p. 39, 1.16, for a, read ay; p. 72, 1. 7, for 
on read an; p. 77, 1. 27, for y' read y? ; p. 79, 1. 9, 


for y read y'; p. 126, 1. 24, read? = 43 p. 130, 


1, 14, insert p; p. 134, 1. 2, for e read c; p. 136, 
1, 5, for SS read SS'; p. 140, 1. 2, for (a +?) 
read (a+)? ; p. 140, 1. 7, insert ‘‘ have ;” p. 141, 
1, 1, insert ‘‘through ;” p. 151, 1. 3, transpose a 
anda; p. 159, 1. 16, for tangent read tangents ; 
p. 211, Bast line but 3, for x a" y! read 2 x! y! ; p. 224, 
], 12, for QR’ read OR'; p. 2241. 14, for OQ, 


QR read OQ, OR; p. 224, L 18, for ¥ "read 
x“ 


cea p. 225, 1. 8, for oz, 2' M, read OM, Mz; 
p. 271, Ex. 14, the right-hand member of the equa- 
tion of the envelope should be (bc+ca—ab) j?; 
p. 317, Ex. 59, for \4, read Ly. 

There is no doubt that the book would be ren- 
dered more useful by the addition of an appendix 
giving hints for the solution of the more difficult 
examples, many of which evidently .~equire very 
special artifices. 





NOTES. 
Tue Execrric Resistance or Woops. 

Mr. ADDENBROOKE, of the United Telephone 
Company, has made a series of tests of the resis- 
tances of timber, the measurements being made by 
inserting terminals 2 in. apart in well-seasoned, 
sound pieces of the woods 3in. by fin. by #in. 
in size. The pieces were kept for some time ina 
dry warm place to prevent surface conduction by 
moisture. The comparative resistances were, for 
mahogany, 48 megohms ; for pine, 214 megohms ; 
for rosewood, 291 ; lignum vite, 397; walnut, 478; 
and teak, 734 megohms respectively. These results 
were obtained with the electric current flowing in 
the direction of the grain; other measurements 
showing that when it flowed across the grain the 
resistance was from 50 to 100 per cent. greater. 


THE TEMPERATURE OF LAKE LEMAN. 

It is remarkable that the waters of Lake Leman, 
in Switzerland, have a comparatively high tempera- 
ture at a depth of 200 to 300 metres. The tem- 
perature has, in fact, been found by various ob- 
servers from Saussure downwards, to be from 5 deg. 
to 64 deg. Centigrade ; the latest observer being M. 
F. A. Forel, who, by the help of a Negretti and 
Zambra deep-sea thermometer, found it to be 
5.3 deg. Centigrade this year. The temperature of 
these deep waters, however, varies from time to 
time. M. Forel, after a consideration of all the 
conjectured reasons for the penetration of heat to 
the profound waters of the lake, arrives at the con- 
clusion that the main cause is the mechanical mix- 
ture, produced by the prevailing winds, of the sur- 
face waters with those below. 

A New Lecture Lantern. 

Professor A. Gray and Mr. T. Gray have devised a 
new electric lantern for lecture purposes. It consists 
essentially of a small Gramme motor combined with 
an arc lamp in such a way that the revolution of the 
motor moves the carbons in opposite directions, 
and keeps the arc sensibly constant in position. 
The lamp itself has several advantages, for example, 
the addition of condenser lenses. The distance 
of the lenses from the are can also be changed, 
The magnification can be readily adjusted to suit 
the distance and size of the screen, or, on the other 
hand, a parallel beam may be obtained for spectrum 
illustration. Moreover, the image of the arc itself 
can be projected on the screen, to show the mode 
of wearing of the carbons, the effect of placing im- 
purities in the arc, or the attraction and repulsion 
of currents and magnets on the are. 


MAGNETISM PRODUCED BY CONDENSER DISCHARGES, 

M. Clanerie has made a series of experiments to 
discover how steel needles are magnetised by the 
discharge of condensers. He employed a battery 
of twelve jars, each having a capacity of ;45 micro- 
farad. The needles were placed in a magnetising 
spiral 13 millimetres in diameter and 300 millimetres 
long. The spiral consisted of wire 4 millimetre in 
diameter, and the needle was 15 millimetres long. 
M. Clanerie concludes that currents of very short 
duration, such as the discharge of condensers, 
magnetise steel conformably to the laws of Ampere. 
While the discharge continues the austral pole is to 
the left of the current. In the case of oscillating 
discharges the needle receives, at progressively de- 
creasing depths, magnetisations in contrary direc- 
tions alternately, the first penetrating to the axis 
and then disappearing. The resultant magnetisa- 
tion may be either in one direction or the other, 
according to the direction of the last of the mag- 
netisations, especially those of the superficial layers, 


Tue Larcest Exectric Locomortive. 

An underground railway for New York is no 
longer a question of doubt, since the aérial lines 
are not sufficient. It is probable, however, that 
electric power will be used on it; and several de- 
tailed plans have been made out for the working 
of such a system. Amongst these is a new electric 
locomotive, which has actually been constructed 
by the Rhode Island Locomotive Works, from tho 
designs of Messrs. E. M. Bentley and W. G. 
Knight. The gauge is that of ordinary locomotives, 
six wheels being employed, each of 68in. Two 
electric motors are coupled together and give a 
joint power of 500,000 watts, or about 670 horse- 
power. The armatures of the motors are 3ft. in 
diameter, and act directly on the axles without 
intermediate gearing. The locomotive is also pro- 
vided with electric head lights, bells, and tubular 
brakes, worked automatically by electricity. The 
train is to be lighted by incandescent lamps and 
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fitted with electric brakes to every carriage. The 
power can be conveyed from the generating station 
either by a central conductor insulated in the air 
or by an underground one. The conveniences of 
electricity for underground railways are too obvious 
to be mentioned here. 


An American ILLUMINATED FounrtaIn. 

A gigantic fountain lighted by electricity after 
the manner of the Indian and Colonial Exhibition 
fountain, has been prepared in the grounds of the 
Staten Island Amusement Company. The basin is 
120 ft. in diameter, and below it is an apartment 
40 ft. square containing the arc lamps and panes of 
coloured glass necessary to light the jets, which are 
controlled by valves. In addition to these lamps 
numerous Edison lamps are arranged about the 
fountain. The water pressure is 75 lb. to the square 
inch, and the supply is obtained froma 10 in. main. 
The height to which the shoot reaches is estimated 
at 150 ft., so that the display is comparable to that 
of some of the famous yellowstone Geysers, for 
example ‘ Old Faithful.” The site of the fountain 
is on an eminence overlooking New York Bay. We 
may add that the whole of the recreation grounds 
are being lighted by electricity so as to permit of 
games being played at night. 


Tipau Stations. 

Fifteen tidal stations have been fitted up along 
the Scheidt and its tributaries, between Ghent and 
Lille, and connected telegraphically to a central 
station, where the observations are registered and 
multiplied by printing. Each station is provided 
with a tidal indicator and an observer. By means 
of automatic mechanism the tidal indicator transmits 
its results at intervals of five or ten minutes by tele- 
graph to the recording apparatus, which, in turn, 
automatically records or engraves the height of the 
tide on a zine plate. From these records copies are 
printed off, and distributed throughout the country 
oy stored up for reference. The results of four 
stations are registered on the same plate. While 
upon this subject, we may mention that the old 
proposal to establish a chain of marine observatories 
across the Atlantic on the line of the Europe- 
American passage, has recently been revived in the 
United States. These floating stations would serve 


for telegraph, lighthouse, and salvage purposes. 


A Dynamo LicutnInc GuarD. 

A lightning protector for dynamo circuits has 
been devised by Mr. E. A. Sperry, and is made by 
the Electrical Supply Company, of New York. Its 
object is to protect electric light and power circuits 
from damage by lightning discharges. It also in- 
dicates any dangerous communication with the 
earth at any point of the circuit. It consists of 
the ordinary toothed lightning discharger, but one 
side or toothed plate is hinged and controlled by an 
electro-magnet, in such a way that when a feeble 
static discharge is on the line, it can pass across the 
teeth to earth by traversing the bobbin of the 
electro-magnet without disturbing the teeth. When, 
however, a powerful or dangerous discharge occurs, 
or if the circuit is put to earth at any point, the 
magnet operates, and breaks the ‘‘ arc” connection 
which has formed between the teeth of the light- 
ning guard. The act disengages a weight or coun- 
terpoise, which again brings the discharging teeth 
together to receive a new discharge; and the 
weight is hung again in its old place, so that the 
magnet can operate and the process be repeated. 


Our Sat Surr.igs. 

In the recently published Blue-book on Mines 
and Minerals, we have particulars as to the supply 
of salt and its source. In the past year there were 
produced over 2,000,000 tons of salt in the United 
Kingdom. Out of this there were 190,480 tons of 
rock salt—nearly all produced in Cheshire. White 
salt forms the chief of the supply. Cheshire gave 
us 1,575,856 tons of white salt ; Durham, 53,937 
tons; Staffordshire, 5810 tons; and Worcestershire, 
270,000 tons. Ireland contributed 10,000 tons. 
There were also produced in Cheshire 111,600 tons 
of salt in brine for use in the ammonia process of 
alkali manufacture, so that the total salt produced 
was 2,207,683 tons—a decrease in the quantity 
produced in the previous year. The salt at the 
mines and works was estimated as of the value of 
780,6151. ; and it is worthy of remark that the quan- 
tity exported—921,869 tons—was returned to the 
Customs as of the value of 672,427/., so that the in- 
crease in the value by cost of transit, &c., is readily 
appreciable. The supply of the salt from other 
sources than Cheshire is evidently increasing ; last 





year South Durham had forty-four pans at work, 
and the number is increasing, whilst on the York- 
shire side of the Tees, three pans had been placed, 
though they had not become productive last year. 
This year the Durham district has increased its 
make, and will continue to do so till it supplies 
the northern chemical makers, and has a surplus 
left for export. 


Burnine Very Smarty Srack Coat. 

Another plan for burning very small coal has 
been added to the already long list of expedients 
with this object. An American inventor, A. Hardt, 
has patented an arrangement which he has adapted 
to boiler firing. Above the ordinary firebox he 
places two fireclay retorts, like those used in gas 
works. Each of these has a slide in the bottom 
which can be opened or closed from outside. At 
the end farthest from the front there is a fireclay 
tube, which reaches nearly to the top of the retort, 
and downwards through the bottom into the fire- 
box. Fire being started in the firebox, the retorts 
are gradually raised to a sufficient heat, when they 
are charged with slack and luted up. The slack is 
more or less coked, and the gas produced is driven 
down the tube into the firebox, where it burns. 
When the coking is sufficiently advanced the slide 
in the bottom of the retort is opened, and the coke 
is pushed out on to the grate of the firebox, where 
it is burnt. The retorts are charged alternately, so 
that one is always at work. The advantages of this 
proposal do not seem to be sufficiently obvious to 
secure its extensive adoption. 


Water Power IN THE UNITED States, 

The influence of geological formation, rather 
than amount of rainfall, in determining the flow of 
rivers, is shown in the United States, where there 
is an opportunity of obtaining data, extending over 
a vast area of country, embracing nearly every range 
of natural conditions affecting the flow of the rivers. 
In the north-eastern portion the surface is uneven, 
and contains numerous lakes and ponds which serve 
as reservoirs, regulating the flow of the streams, 
whose descent is irregular, thereby affording oppor- 
tunity for the development of water powers at rapids 
and cascades on nearly every stream in the New 
England States. The average slope of streams in 
the State of Maine is 8ft. to 9ft. per mile. The 
Merrimac River has an average fall of 4 ft. per mile, 
and furnishes power to the manufacturing towns of 
Laconia, Tilton, Hooksett, Manchester, Lowell, and 
Lawrence, whence it is navigable and flows un- 
vexed to the Atlantic. The Blackstone River, in 
Massachusetts, flows through sixteen manufacturing 
towns and villages in a distance of forty miles, and 
some of these contain several falls which are deve- 
loped into water powers. There is not a stream in 
the New England States large enough to have a 
place and name upon maps, which does not contain 
falls utilised for a source of power. In the south- 
eastern portion of the country, the absence of 
lakes, which act as regulating reservoirs, render 
the flow of the streams exceedingly variable, while 
the absence of metamorphic rocks prevents the 
occurrence of frequent rapids or cascades, which 
could be utilised for power. At Augusta, Georgia, 
and Columbus, South Carolina, there are large 
water powers, which are decidedly exceptional. 
On the upper Mississippi there is 25,000 horse- 
power at Minneapolis, and a similar fall at St. 
Paul, a few miles distant. These large falls at- 
tracted manufacturing capital, and in the course 
of years the establishments have outgrown the 
minimum flow of the streams, and supplementary 
engines are now used at every large water power 
in the eastern portion of the country. It is a 
matter of experience that water power is cheaper 
than steam as used to within a few years; but the 
present prevailing opinion among textile manufac- 
turers is decidedly in favour of placing mills where 
freights are most advantageous, and of seeking only 
water enough to supply the condensers of compound 
steam engines. 


Port IMPROVEMENTS IN THE BLACK SRA. 

The programme of port improvements in the Black 
Sea, sanctioned within the last few days by the 
Council of State at St. Petersburg, indicates a firm 
intention on the part of Russia to develop her re- 
sources and add to her naval strength in that 
region. Batoum, of course, figures first ; but it by 
no means excels the others in point of expenditure. 
The sum as signed is 300,000/., which is to be ex- 
pended on a mole 700 yards long and 37 yards 
broad, and in deepening the harbour to 24 ft. 
The contractors are Messrs. Bungé and Palash- 





kovsky, who built the railway from Tiflis to Baku 
in 1883. Costing nearly 100,000/. more than 
Batoum, will be the improvements at Novorossisk, 
the outlet of the Cis-Caucasian railway system. 
The contractor in this case is Councillor Bernadsky, 
who is bound to complete the undertaking by 1888. 
At Mariopol, in the Sea of Azoff, however, will the 
greatest expenditure take place ; the cost of erect- 
ing a port there being fixed at 500,000/. The 
port will possess no naval significance, being 
intended as the Black Sea outlet of the Donetz 
coal region. When completed by the contractors, 
Boreish and Maximovitch, it is believed that 
Donetz coal will be conveyed to the Black Sea 
region at a price that will enable it to drive its 
English rival completely out of the Euxine. The 
same contractors are building a quay in the com- 
mercial port of Nicolaeff, estimated to cost 163,0001., 
Towards shifting the mercantile port of Sebastopol 
from the south to the north side of the bay, a pre- 
liminary grant of 300,000/. has been sanctioned— 
the ultimate cost will not be far short of a million 
sterling. At Kertch, which has earned an evil 
name in regard to shipwrecks, whether the latter 
were intentional or not, the channel is to be 
deepened to 20 ft. A similar channel is also to 
be dredged through the bar at Otchakoff. Finally, 
Yalta, Theodosia, and Taganrog, now open and un- 
protected, are to be provided with defences against 
heavy seas, and will swallow up the remainder of 
the total grant of 1,600,000. This is a large sum 
to be voted in one year for harbour improvements 
by a poor state like Russia, but quite apart from 
questions of policy, Russian trade is increasing so 
rapidly in the Black Sea as to render them essen- 
tial, if Russia is to hold her own against the com- 
petition of America and our colonies in the markets 
of Europe. 


REJECTED EnciisH ArMouR PxatEs. 

The Russian press is waxing triumphant over the 
rejection of a number of English armour plates sent 
to Sebastopol for the recently launched men-of-war. 
The circumstances of the case are described by the 
Sebastopol correspondent of the Moscow Gazette as 
follows: ‘‘ For one of the new ironclads about 
400 armour plates were required, ranging in weight 
from 18 to 20 tons, while there was plating for 
the deck 3 in. thick, weighing in the aggregate 
about 600 tons. The Russian Black Sea Steam 
Navigation Company, the constructors of the iron- 
clad, applied to the Briansk Steel Works for these 
plates, but in view of the shortness of time, ordered 
170 at Glasgow. These plates were soon delivered 
(in December last). Recently a Government in- 
Bg of them took place, when out of the 170 
plates, 53, weighing 90 tons, were pronounced to be 
good for nothing. The Russian Steam Navigation 
Company has now returned these to Scotland, and 
others to replace them will arrive in a few days. 
The company means to apply to the Government 
for a return of the duty paid on those rejected and 
returned to Glasgow. The deck armour made at 
Briansk has all arrived at Sebastopol, and has 
proved to be, on examination, of splendid quality.” 
We reproduce this, without comment, because the 
Russian press is not, as arule, particularly accurate 
in its news, and the statements are evidently put 
forward in the interest of the Briansk Works, 
which, whatever its alleged success in this particu- 
lar instance, has been frequently attacked by the 
Russian papers as a Government hobby, and the 
seat of deep administrative corruption. A foreign 
firm, it is obvious, would fare badly at the 
hands of a Russian Government commission, con- 
scious of the jealousy which had been provoked by 
the Black Sea Steam Navigation Company, in 
giving the order for the 170 plates away from the 
Government Steel Works at Briansk, particularly 
as the contract had been made the subject of 
attack by the protectionist Russian press. Some 
time ago a slanderous onslaught was made in the 
St. Petersburg press on the armour plates manufac- 
tured by Messrs. Cammell and Co., at Kolpino, 
and ceased only when the Russian Government 
‘* explained.” In this case, however, the Govern- 
ment has no particular interest in defending the 
foreign armour plates, and we are afraid the manu- 
facturer of the rejected 53 will have to fight the 
battle alone. 








Locomorives In Iraty,—In the “ten years ending with 
1885, inclusive, 5386 new locomotives were placed upon 
Italian railways. Of these engines 322 were built in 
Germany, 36 in England, 7 in France and Belgium, and 
171 were turned out from Italian workshops. 
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THE ST. HELIERS WATER WORKS. 

AN important extension of the water works supplying 
the towns of St. Heliers and St. Aubins, in the Island 
of Jersey, has just been completed from the recommen- 
dations of the company’s engineer, Mr. E. K. Burstal, 
M.1L.C.E. 

The supply is derived from the Millbrook Valley, 
situated on the southern slope of the island. The water- 
shed area of this valley is 1450 acres, of which five- 
sixths is above the storage reservoir of the undertaking 
at Vicart. The level of this reservoir was found to be 
insufficient to supply the higher portions of the district, 
and there was no available space for filter beds. The 
company therefore decided upon an improvement of 
the supply and instructed Mr. Burstal to prepare the 
necessary plans and specifications, which have resulted 
in the present works at Millbrook, which consist 
chiefly of filter beds capable of passing 350,000 gals. 
daily, a covered pure water tank holding 100,000 gals., 
a covered service reservoir of a capacity of 370,000 gals. 
on an adjacent hill, 120 ft. above the filter beds, and 
machinery for pumping up to it. 

The water is raised from the pure water tank to the 
service reservoir by means of a compound condensing 
beam engine capable of pumping 540 gals. per minute. 
Each cylinder can, by an arrangement of steam and 
exhaust valves, be used independently of the other, so 
that it is virtually a pair of double-acting rotative en- 
gines with a shaft and flywheel common to both. The 
boiler is of mild steel 17 ft. 3in. long and 6 ft. in dia- 
meter, Cornish type, manufactured by Messrs, Gal- 
loway, of Manchester. 

The water from the main pumps is passed through a 
surface condenser, situated on the rising main. ‘The 
filters are of the ordinary sand type. The pure water 
tank is inverted and arched, as the upward pressure of 
water was very considerable. The service reservoir is 
constructed with a concrete bottom rendered with 
cement, and the walls are of hard red bricks rendered 
in the same way, the final coat of rendering being of 
neat cement worked to a perfectly smooth face. 

No clay puddle has been used in the construction of 
the works, and no difficulty has been experienced in 
making the whole of the work perfectly water-tight 
with cement rendering, the cement being specially 
finely ground for the purpose; it was manufac- 
tured by Messrs. J. Bazley White Brothers. The con- 
tractors for the works were Messrs. Small and Sons, 
of West Bromwich, and for the ironwork Messrs. 
Jukes, Coulson, Stokes, and Co., for the machinery, 
Messrs. Hathorn, Davey, and Co., Sun Foundry, 
Leeds. 

The directors and some friends recently made an 
inspection of the new works and expressed their entire 
approval of the way in which they had been carried 
out. Among the company were His Excellency the 
Governor of Jersey, General Wray, and Mr. Philip 
Baudain, Mayor of St. Heliers. 








MISCELLANEA. 


Tur number of visitors to the Colonial and Indian Ex- 
hibition for the week ending July 31, was 188,622. Total 
since the opening, 2,159,020. 

A fatal boiler explosion occurred at Dieppe last week 
on board a dredger in the harbour. Four persons were 
killed and three others injured. 


The town of Brussels has entered into a contract with 
an English company, represented there by Mr. Aylmer, 
for the electric lighting of the central part of Brussels, 


The American River Harbour Improvement Bill is in 
great danger of defeat. The Senate has loaded it with 
amendments which the House resists as causing excessive 
expenditure of public money. 


Major-General Reilly, C.B., Inspector-General of 
Artillery, died suddenly last week on board the steamer 
Mistletoe, during his tour of inspection of ordnance in the 
Channel Islands, 


Messrs. Barford and Perkins, of Queen-street Iron 
Works, Peterborough, have taken into partnership their 
sons, James Golby Barford and John Edward Sharman 
Perkins, both of whom have for the last few years taken 
an active part in the management of the works. 


The number of lighthouses on the Canadian coasts is 
526, in addition to 617 fire signals, 23 steam fog-whistles, 
and 12 automatic fog-horns, The lighthouse service com- 
prises the six divisions of Ontario, Quebec, Nova Scotia, 
New Brunswick, Prince Edward Island, and British 
Columbia, 


The gross receipts of the 22 principal railways in the 
United Kingdom, for the week ended July 25, amounted, 
on 15,327 miles, to 1,275,209/., and for the corresponding 
period of 1885, on 15,184 miles, to 1,293,392/.,an increase 
of 143 miles, or 0.9 per cent., and a decrease of 18,183/., 
or 1.4 per cent. 


The Scout, the first of the torpedo cruisers received at 
Portsmouth from the contractors, will be completed by 
the end of August. Although of only 1430 tons displace- 
ment, she will carry four 5 in. breechloaders, eight quick- 
firing 3-pounder guns, two Nordenfelt machine guns, and 
20 Whitehead torpedoes, 


A Blue-book has been issued containing mining and 
mineral statistics of the United Kingdom and Ireland, in- 





cluding lists of mines and mineral works for 1885. The 
book includes a large number of tables, and gives a vast 
amount of information in regard to the mineral resources 
and trade of the country, 


The new armour-plated ship Hero, which has been built 
at Chatham, returned to that dockyard last week after an 
official trial-on the measured mile to see whether her 
engines should be taken over from the contractors. The 
trial was of a very unsatisfactory character. All the 
engines will have to undergo considerable alterations. 


Mr. Charles Mark Palmer, of Grinkle Park, Saltburn, 
who has just been made a baronet, is the son of the late 
Mr. George Palmer. He was born at South Shields in 
1822. He is a large coalowner in Northumberland and 
Durham, is the founder of the Palmer Shipbuilding Com- 
pee, Jarrow, and is also an ironmaster and glass manu- 

acturer. 


It is estimated that the yearly loss to German rail works 
by the dissolution of the international rail convention and 
of the conventions with England and Belgium will not be 
less than 10,000,000 m., of which about a third will fall to 
foreign contracts. Already the price of rails has fallen 
25m. per ton in the international market, and nearly 
20 m. at home. 


The general discussion recently carried on with regard 
to the weak condition of the American coast defences has 
led the Senate to pass the Fortification Supply Bill, with 
amendments devoting 530,000 dols. to the establishment 
of a gun-finishing factory at Frankford Arsenal, Philadel- 
phia, and to the provision of new steel guns ; and 6,000,000 
dols. to be expended during the next six years in purchas- 
ing rough finished steel for heavy ordnance. 


M. A. de Rothe, an engineer, in the name of a French 
company, has just presented to the Swedish aud Spanish 
Governments a erg for cutting a tunnel between or 
hagen and Malmé, in Sweden. The tunnel would be 
74 miles long, in two parts, of which two miles would lie 
between the islands of Amak and Sattholm, and 54 miles 
between the latter island and the Swedish coast. M. de 
Rothe has been for several years employed as an engineer 
on the Panama Canal works, 


On Monday, July 26th, the Junior Engineering Society 
visited the Royal Small Arms Factory, Enfield, by special 
permission of the authorities. Other excursions are being 
arranged to take place —— to the resumption of the 
meetings in October which Professor Kennedy, the Pre- 
sident of the Society, is expected to open with a presi- 
dential address. For the information of any who may be 
desirous of joining the Society, the address of the hon. 
sec. is 64, Reedworth-street, Kennington, S.E. 


According to M. de Lesseps’ report on the Panama 
Canal, the net expenditure from the beginning of the enter- 
prise to the 30th of June, 1886, was 471,000,000 francs, 
and the amount of shares and bonds is 712,000,000 
francs, leaving a balance of 241,000,000 francs ; 147,000,000 
francs of this sum consists of uncalled up instalments on 
shares, 13,000,000 fraacs of such instalments on bonds, 
and 81,000,000 francs of other assets. The mortality 
among the navvies is shown to have been in the year 
ending March 31 last, 5} per cent. which does not exceed 
the average mortality in French public works. 


The House considered the Bill to increase the United 
States Navy, and accepted the Senate’s amendments, 
which authorise the building of two 6000-ton armoured 
ships, costing 2,500,000 dols. each, one 5000-ton swift 
cruiser, costing 1,500,000 dols. each, and one torpedo boat, 
all built of American steel. It also votes 3,178,046 dols. 
tocomplete the four double-turret monitors now building, 
the armour and materials being American, also 1,000,000 
dols. to arm vessels now building, and in addition 350,000 
dols. to buy one dynamite-gun cruiser. These votes are 
spread over three years, and 3,500,000 dols are available 
this year. 

The National Zeitung states that the manceuvres of the 
German fleet this year will extend over six wecks, and 
the principal features of these manceuvres will be the ex- 
periments tried with the two torpedo divisions. These 
torpedo boats have a double mission, the first being to 
defend the coast and prevent a hostile fleet from coming 
within 100 miles, and the second to accompany the fleet 
when at sea and take part in any naval combat. There 
has hitherto been a division of opinion in Germany as to 
whether torpedo boats are capable of assuming the offen- 
sive, and for the last year the large ironclads have been 
experimenting with nets in order to stop the torpedoes. 
These experiments will be continued during the manceuvres, 
and will, it is hoped, lead to some conclusive results. 


According to statistics recently published in a German 
journal on the railway enterprise of the world, the aggre- 
ate mileage at the end of 1884 was 290,750 miles. 
{urope claimed of this total 117,694 miles ; Asia, 12,757 ; 
Africa, 4075; America, 148,738; and Australia, 7486 
miles. Not less than 60 per cent. of the whole mileage of 
the world is in English-speaking countries. Australia has 
the largest amount of railway accommodation in propor- 
tion to population, and the United States and Canada 
come next. The cost of constructing the universal rail- 
way system is estimated at 4,800,000,000/. The highest 
expenditure was in Great Britain, where it amounted to 
41,1687. per mile, as compared with 24,797/. in Belgium, 
24,9287. in France, 21,0411. in Germany (State railways), 
20,885/. in Austria, 16,4497. in Russia, and 12,650/, in the 
United States. 


Official returns show that in 1885 the American exports 
to Canada amounted in value to 34,112,254 dols., and the 
imports from Canada to 36,695,685 dols. “Nearly 5 per 





cent. of the whole of the domestic exports went to Canada, 





and nearly 7 per cent. of the total foreign imports came 
from Canada. The coal trade with Canada reaches 
5,000,000 dols, annually. The people of the Pacific Coast 
cannot do without British Columbia coal, and last year 
they bought 250,000 tons, on which they had to pay 
192,000 dols. duty. The manufacturers of New England 
last year imported 61,500 tons of steaming coal from the 
Nova Scotia mines, valued at a dollar per ton, upon which 
they had to pay 75 cents per tonduty. America ex- 
changes wood and its manufactures with Canada to the 
extent of about 12,000,000 dols. Canada is now largely 
manufacturing goods formerly purchased from the United 
og a result due to the hostile tariffs on both sides of 
the line. 


On Saturday morning last a number of our Indian and 
colonial visitors paid a visit to Messrs. Yarrow’s torpedo- 
boat works at Poplar. The guests were conveyed from 
Westminster to Poplar in two of the twenty-three boats 
being built for the British Government, and on their 
arrival at the latter place they were conducted over the 
works, inspecting the seven or eight boats then in process 
of construction for the British and various foreign Govern- 
ments, and witnessing the launching of one boat. After the 
round of inspection had been completed the visitors re- 
embarked on the two boats in which they had arrived, 
and in which luncheon was now served. hile the meal 
was proceeding the vessels started for a run down the 
river, and on getting into clearer water their great powers 
of speed were exhibited, the measured mile being covered 
in about 2 min. 45 sec., although the tide was contrary. 
When alittle below Erith the boats turned, and proceeded 
BP = river to Westminster, where the guests disem- 

arked. 





HIGH-SPEED ENGINES AND BALANCE 
WEIGHTS. 
To THe Epiror or ENGINEERING. 
Sir,—I have been much interested in the discussion on 
this subject, and ask your indulgence for a few remarks 





on it. 

In ‘Torpedo Boat Engine’s” able letter, one or two 
slight errors occur, which I hope he will excuse my re- 
ferring to. 

Their occurrence appears to be due to the use of the 
same symbol to denote both the actual crank axle de- 
scribed and the rate of its description or angular velocity ; 
thus equations (4), (5), and (6), and the expression for F, 


are inaccurate (it is to be noted that . and g? are clearly 
printer’s errors for’ and gr), and the final results are 
Pp 


only correct if P be made to represent Ww rw, which is 
g 
the centrifugal force of a weight W, revolving at radius r 


and angular velocity w, and not *. ” , as stated. 
g fr 


If the crank axle described be called ¢ instead of w, and 
the other values be as stated, there clearly results “ =w 
o 


instead of wand this correction introduced into the 


equations subsequently will work them correct. 
It will of course be no that an approximate value 
for cos @ is used, but only a slight error is thereby intro- 


duced, the exact value of  *, being (as I think will be 


found correct) 


w [* cos 2 { ) oe 
c c 


A 


in? i] $ a “9 
sin? y | 4% 20 


{ io ae sin? @ \ + Yr cos ] . » (a) 
Cc? 


. w= «2,4: 
Now since c=or > 417 the value of —-sin? gis never 
ce 


greater than 7,, and thus the inaccuracy introduced by 
using the approximate expression is not great. 

The expressions given and the course determined only 
apply to the case of engines where the rotating parts are 
balanced, and to make the application general, assume 
W = weight of parts that are purely reciprocating in their 
motion, W,= weight of the half length of the connecting- 
rod next the crosshead, W.=that of the other half vam 
and W,=weight, which, concentrated at the centre of 
crank-pin, is equivalent to the effect of those weights 
which are purely rotatory in their motion ; then it may be 
assumed, without practical error, that W + W), (= W' say) 
represent the reciprocating weights, and W: + W; 
(=W'" say) represent the rotating weights; then putting 
f'and f" for the respective accelerations in the line of 
centres, it is clear that 


“il = r w? cos 
also as found by ‘“‘ Torpedo Boat Engine,” 


fl=r wy? (2 2 cos* @ + cos — *) 
c c 
thus if p = corresponding piston pressure there is found 
7 wh SW! 8 (9 cos? @ —1) + (W'+W") cos ob (4) 
Ag le j 


and employing similar transformations there finally re- 
sults 


p= 


rt. e (WHE WH), 
i hi | x}. 


and the equation of the curve may be written 


(ec) 


2 W! w? 
y= 2 ats 


Age 
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e+ tl, WItW''\?_ Age 
( 4° Wi) ~2Wiw 


( 2W!' wf 72 ec Wi+Wwiy2 d 

1 u Agc 12 re ) }} (d) 
which represents a parabola, the elements of which are 
apparent, 

he question of balance weights has no doubt been a 
vexed one, but the standard text-book direction, to con- 
sider the whole of the reciprocating weights as concen- 
trated at the crank-pin and balance them together with the 
revolving weight, is, I imagine, almost exploded, as it is 
clearly wrong on the grounds stated by your correspondent, 

My practice has always been to balance by weight the 
revolving parts (including the weight of the half length of 
connecting-rod next the » da gad g and cushion by steam 
the reciprocating parts; but the remark of ‘‘ Torpedo 

3oat Engine” suggested to me to investigate the average 
radial effect of unbalanced reciprocating parts, assuming 
that the rotating weights are balanced. 

(It is clear that the radial effect must be calculated, 
because the balance weights can act only radially in oppo- 
sition to the action of the reciprocating parts.) 

If v=velocity of crank-pin centre, then since v=r w, 
the equation for acceleration becomes (see (6), page 21) 


fl= ry 
r c 


thus resolving the accelerating force along the connecting- 
rod, and then radially and tangentially at the crank-pin 
centre, the radial component becomes, 


R = . Wi a we #40003 " secacos(a+@) . (e) 


As before, 
sin"a=" sin ¢ and (approximately), cos a =1 —- me 
sin? 

Thus since 


9 28m? ¢ is never> js, there is found approximately 
oe 


R=WtW,, 2  , cos 2 S (<0 “— Y ain? ein 
g r c c 
In order to find the average value of R, the value given 


by (/) is to be poe ey with respect to ¢ between the 
values o and 7, and then divided by 7 (since the result in 


each stroke will be the same). 
* The variable part of R reduces to 


2 
= cos 29 + °° P A (2 cost p — cos? y) 
c r c? 


3 cos? p_2 cos P_ 
c c 


and the result of integration (by well-known formule of 


reduction) between ¢=0 and p=r= .”-; 


r 
then dividing by + to obtain the average value, there is 


found , 
W +W, Wie) P (9) 
9 2r 


which is half the centrifugal force due to a body of weight 
W!=W+W) revolving at velocity v in circle of radius 7. 
Thus, on the whole the greatest proper amount of a 
balance-weight whose centre of gravity is ‘at a distance r 
from axis of rotation 


=Wt Wis w.+Ws : 
instead of W+W,+W,4- W; as stated. 


Average value of R= 


(h) 


It may be noted that unless . >g it is evident that 


balance-weights are actually harmful, and I find that in 
many small compound engines, with strokes varying from 


12 in. to 26 in., the value of “ may be as much as five to 


six times gravity without introducing detrimental vibra- 
tion, and in many of these engines the pumps are driven 
direct from the crossheads, thus increasing the weight 
of the reciprocating parts. 

I find, however, that large lead is required, and this 
has the incidental advantage of giving better steam ad- 
mission, 

It may be noted that for the adjustment of cushioning 
and | it is convenient to use the form of equation for 
the acceleration at the two centres with the piston speed 
Sennen and putting V=piston speed there evidently 
obtains, 


f=(1.5708 V)2 ( 1,1 )=246V 2 ( 14 +) 
c Yr c - 


the negative sign applying to the outer centre and repre- 
senting acceleration in opposite direction., In an inverted 
marine engine with connecting-rod four cranks long, the 


acceleration at top centre = 5 2.46 V" and at bottom 


9 72 9 4e 2 
: , 246 f av be > 2g, more lead is 
required at top than bottom in spite of the action of 
gravity ; this of course cannot be obtained with link 
motion on account of the very much later cut-off or down- 
stroke thereby involved. 

I shall hope, with your permission, to report on a 
future occasion the result of balancing an engine in con- 
formity with the preceding investigation. Apologising 
for so long a letter, 


and thus i 


I an, yours truly, 
WILLIAM Sisson. 
Falmouth, August 2, 1886. 





PRIMARY BATTERIES. 
To THE Eprror oF ENGINEERING. 

Sir,—I fear that if Messrs. Upward and Crawley and 
myself were to occupy much more of your space than you 
are likely to grant us, there would be very little chance, 
- Y present moment, of our seeing things in the same 

ight. 

I take objection to certain features in the Upward 
apparatus, on the ground that from past experience of 
apparatus of a somewhat similar nature, I am confident 
that the apparatus would break down if placed in the 
hands of outsiders, The inventors say, ‘Our apparatus 
is so perfect it cannot break down ; and we have provided 
for all your fears.” ’ 

As this can ‘only be tested by actual practice, I 
suggest that for the present we agree to differ; and that 
the inventors take a year or two years, or whatever time 
they consider necessary ; and that during that time they 
endeavour to establish it in practical every-day use. If 
at the end of the period they can say that their apparatus 
has been and is in constant use, not merely in a few 
isolated cases, but more or less generally, I shall only be 
too pleased to acknowledge myself mistaken, as it will be 
one of the most hopeful signs of the times. 

Yours, 
Sypnry F, WALKER. 

195, Severn-road, Cardiff, August 4, 1886, 





THE FUTURE OF BATOUM. 
To THE EDITOR OF ENGINEERING. 

S1r,—In your issue of July 16, 1886, in a Note on “ The 
Future of Batoum,” you speak of the harbours on the 
east coast of the Black Sea, and mention Souchoum Kalé, 
Poti, and Batoum, as being the best. By the way you 
speak of Poti, I fancy you have been bad y informed of 
he condition of that place. Having been some years 
engaged on the erection and subsequent maintenance of 
he Wado Besuqeax Telegraph Line in the Caucasus, I 
have a pretty fair acquaintance of the condition of the 
east coast of the Black Sea, as our telegraph line is built 
on the shore the whole way from Djouba, not far south- 
east of Novorossisk, to Otchemtchiri, about 50 miles 
south-east of Souchoum Kale. 

The bay of Souchoum Kalé is an excellent small har- 
bour, and only requires a mole or breakwater from the 
south-east side, say from Kelassouri, to a point about a 
verst or a verst and a half out to sea, to form an excellent, 
almost land-locked, deep water harbour, in which many 
ships could find good shelter from the remarkably sudden 
squalls and storms, which occur so frequently in that part 
of the Black Sea.- As itis, ships drawing at least 22 ft. 
of water anchor at a short distance frem the shore. When 
I was stationed in Souchoum from 1873 to 1876, there was 
only a short rickett wooden pier about 75 yards long, at 
which one could er from shore boats. But what 
Souchoum Kalé needs, is a communication by land 
with the rest of the world. There has been a chaussée 
building for years, from that town to Koutais vid 
Sougdidi, from which latter place a chaussée to Koutais 
has exis in a questionable condition some twenty 
years past ; but somehow or other, only explicable by the 
contractors and others interested in the work, the road 
was made in bits, and generally what was made in one 
year was destroyed by the next spring floods, so that not 
much progress has been made during the last fifteen years. 
In 1873 a railway from Souchoum to the Poti-Tiflis line 
was talked of, but although the distance is not so very 
great (some 150 versts or 100 miles) yet this railway for 
some reason best known to the authorities, has not yet 
emerged from the region of talk. This neglect of Souchoum 
is all the more remarkable, as owing to its situation with a 
good harbour, and protected position, and excellent 
climate, it seems exactly the spot for a good commercial 

rt. The town lies at the foot of a spur of the Caucasian 

ountains, is dry, and, if the swamp on the west side 
towards the Goumista River were only drained, would in 
every way be an exceedingly eligible spot for the erection 
of a large commercial centre. At present, however, 
Souchoum remains a heap of ruins, almost untouched since 
the bombardment by Hobart Pascha. In the neighbour- 
hood are large deposits of septaria, which could be worked 
up into excellent cement ; besides any quantity of lime- 
stone and other building stone, marbles, and coal deposits 
within no great distance, viz., in the ne Aga whilst 
the hills around are covered with timber. All these 
valuables lie at present untouched, the only industry at 
present carried on being the capture of enormous quan- 
tities of herrings and porpoises. In the hills some two or 
three miles behind Souchoum is a remarkably fine stalac- 
tite cavern, which, however, being concealed in the woods, 
and difficult of access, was only known to a few persons 
at the time when I was there. 

Whilst Souchoum is entirely neglected, at Poti the 
Government has sunk millions of roubles in endeavouring 
to build a commercial harbour, out of light iron screw 

ile piers, built out into an entirely open roadstead 
Fall exposed to every wind that blows. Poti is a 
seething swamp, breeding nothing but fever, frogs, and 
jackals, and all the money ever expended on it will 
never make it anything else. A perfectly straight 
and very shallow open shore, with a swamp at the 
back extending for miles inland, and only a few feet 
above the level of the sea, with a sluggish, wide, shallow, 
muddy river, the Rion (ancient Colchis) flowing through 
it—that is Poti. All the houses are built on piles a few 
feet above the ground, and on the swamp, so that when 
one lies in bed at night one cannot sleep for the quack- 
ing of frogs underneath the floor, and the yells of jackals in 
front of the window. The river flows into the sea near the 
town through two or three mouths, two of which have 
been allowed to silt up, whilst the third forms the entrance 
for light-draught vessels. The passage over the bar shifts 





daily, so that it is only passable with strict attention to 
signals on shore, which are altered according to change of 
passage. Boats drawing more than from 4 ft. to 6 ft. 
cannot pass over the bar into the river at all. The much- 
vaun' harbour of Poti never was, and never will be, 
anything but a mass of tangled, twisted, and bent iron 
piles, and a monument of useless waste of money. All 
seagoing ships bound for Poti have to anchor about 
five versts from shore, and steamers always keep their 
boiler fires going the whole time they lie there at anchor, 
so as to be  harapi-y3 in case of sudden squalls or storms, as 
they lie in front of Poti absolutely without the least pro- 
tection. All goods have to unloaded into shallow 
barges on the open sea, so as to get them into Poti at all. 
Your remarks as to Batoum are correct, but the har- 
bour, a very good and safe one, is not large, and will not 
ive shelter to very many large ships. You say Batoum 
no background ; well, as far as I can remember, there is 
space available to build a town twenty times as large as 
Batoum was in 1874 
Besides the two harbours of Souchoum and Batoum 
there are other places which could be improved to good 
harbours on this coast, but for some reason best known to 
themselves the Russian Government does not take the 
least trouble to develop this part of the empire, although 
with a small amount of energy this region might be made 
into a source of wealth instead of remaining, as at present, 
a perfect wilderness, 
inclose my card and remain 
Yours truly, 
Moscow, July 19/31, 1886, Ss. 





WATER MOULDS. 
To THE Epitor or ENGINEERING, 

Sir,—I should be greatly obliged if any of your readers 
could give me any information about ‘‘ water moulds,” 
which are used, I believe, in making crucible steel cast- 
ings. Yours truly, 

W. C. I. 


18, Carlton-street, Halifax, August 4, 1886, 





THE MICROSCOPIC STRUCTURE OF IRON 
AND STEEL.* 
By F. Lynwoop Garrison, Philadelphia, Pa. 


TuE study of the microscopic structure of iron and steel 
is not altogether new. Some attention has been given it 
in both England and Germany. But the foreign publica- 
tions on the subject have thus far been confined, so far as 
I am aware, to two papers, one by’ Herr Martens, of 
Berlin, contributed to the Verein zur Befoerderung des 
Gewerbfleisses and the other a lecture by Dr. H. C. Sorby, 
of Shettield. Dr. Sorby, it seems, was induced to investi- 
gate the subject as bearing on the structure of meteoric 
iron ; and the results he obtained are certainly very in- 
teresting. 

It is at present difficult to say what will be eventuall 
the practical value of the microscope, thus employed, in 
the sciences of engineering. The réle which it seems most 
likely to play is that of an adjunct to the testing machine, 
and not (as some have supposed) a rival to the chemical 
laboratory. That it will be a most valuable accessory 
seems, to say the least, highly probable, 

In preparing the specimens, it is quite unnecessary that 
they should be ground to an extreme thinness and mounted 
in Canada balsam as microscopical objects are usually 
preserved. This entails a vast amount of labour, to no 
end whatever. A good and accurate photograph, once 
obtained, is usually sufficient for any reference that might 
be desired in the future ; besides, with a little care, the 
etched surfaces of the objects can be preserved from rust 
by simply rubbing a few drops of kerosine oil over them 
with a soft chamois-skin and then placing them in a tightly 
corked phial, Z 

The size of the objects to be examined under the micro- 
scope may vary considerably ; but the sizes found most 
convenient range from }in. down to about 7, in. in thick- 
ness and from an inch to in. in sectional area. If the speci- 
mens are extremely thin, there is often much difficulty in 
mounting them properly on a slide, and getting the etched 
surface perfectly parallel. to the object glass. After the 
surface has been sufficiently treated with acid, and shows 
under the microscope no further traces of scratches made 
in the grinding, it should be carefully dried and cemented 
to a glass slide with wax or cement, great care being taken 
to have it in the proper plane parallel to the object glass ; 
otherwise it will be impossible to make a satisfactory 
photograph. 

The greatest difficulty encountered in pursuing the 
study of the structure of materials, is that of making 
accurate and satisfactory records of what is seen under 
the microscope. To effect this the only accurate and 
quick means is to photograph. Hence the student must 
not only be a good microscopist, but also understand 
the theory and practice of photography, an accomplish- 
ment which every engineer will find it useful to acquire. 
The subject of photo-microscopy, although a compara- 
tively new one, is somewhat extensive, and it would not 
be within the scope of this paper to enter upon it in detail. 
A few hints, however, may be of value. The camera 
should not be large; the most convenient size will be 
found to be one using 44 in. by 54in. plates, and having 
a bellows capable of he extended several feet. Instan- 
taneous dry plates only should be used, for experience 
has shown that no others will serve the purpose half as 
well; and they should be developed with a weak solution 
of an alkaline or a ferrous oxalate developer. It is found 
that when an instantaneous plate is used it is better to 

* Read before the Ameriean Institute of Mining En- 
gineers, 
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make a comparatively long exposure and use a weak 
developer than to make a short exposure and use a strong 
developer.* The time of exposure depends upon many 
conditions, such as the clearness of the atmosphere, the 
intensity with which the etched surface reflects light, the 


Fig. 5. 


pas sare should be made; the student must learn to 
judge this by experience. A safe limit, however, may be | 
placed at not over 20 seconds, when good direct sunlight 
can be obtained and a perfectly instantaneous plate used. 
The proper illumination of the object to be photographed 


quality of the objectives, and the sensitiveness of the gela- | under the microscope is somewhat difficult, and uires | 

tine plate. The above conditions are frequently so com- | considerable practice to produce. It must also be borne 

plex that it would be impossible to say just how long the | in mind that the best results can be obtained i A 
en 











* A developer diluted to one-half its usual strength will 
be found to ae excellent results, - 


| d 


| 
| 


irect sunlight, unobscured by clouds or mists. 
the object to be photographed has been caretully adjusted 
on the stage of the microscope, and the focussing has been 


approximately made, the table (holding both the camera 
and microscope) is placed near the window, so that the 
sunlight may strike directly upon the object. The fine 
focussing is then made by means of a cord passing around 
in a groove in the periphery of the fine adjustment screw 





Fic. 6. 


of the microscope. The image on the ground glass should 
be perfectly clear and well-defined in all its details. To 
effect this, a focussing glass such as is ordinarily used by 
photographers, may be used with advantage in adjusting 
the finer details. The use of a condensing lens depends 
upon the ability of the etched surface to -reflect Tight. 
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is irregular, while in others the crystals are regularly 
arranged with their long axes normal to the surface of the 
mould. The plates of graphite will be found to be 
arranged parallel to the lines of crystallisation. 
Wrought-iron or mild steel exhibits a fibrous structure, 
| running in the direction in which it has been rolled. Fig. 3 
shows the structure of a fine quality of rolled bar iron. 
| The fibre is distinct and shows numerous furrows and 
cavities, due to working and the presence of intermingled 
slag during the rolling. Wrought iron (not steel) does not 
show, even under a power of one hundred diameters, the 
| slightest trace of crystalline structure. It has been held 
ing from No. 1 to No. 4. When magnified to that degree, | by Percy’and other authorities that the fibres were simply 
it will be seen to consist of a heterogeneous mixture of | drawn out crystals. I have tried in numerous instances 
metallic iron and long, narrow, black plates of graphite. | to determine if such really was the case, and although I 


Thus, for instance, hard steel reflects light so well that a 
condensing lens is unnecessary, while in the case of pig, 
cast, or wrought iron, its use is absolutely essential. For 
further particulars on this subject, Dr. Sternberg’s work, 
** Photo-Micrographs and How to Make Them,” is recom- 
mended. 

Of all the varieties of iron and steel, pig and cast iron 
are the most difficult ey for examination. 

Fig. 1 represents a No. 3 pig iron (grey) as it appears | 
under a power of 50 diameters. The specimen was pre- 
pared and etched with the greatest possible care, so that it | 
may be safely taken as a good example of pig iron, rang- 


Fig. 9 shows the structure of meteoric iron, which is 
quite different from any of the artificial irons or alloys 
of iron and nickel. The peculiar lines so prominent in 
the figures are characteristic »f meteoric iron and are com- 
monly known as ‘‘ Widmannstatten lines.” I have not 
been able to detect these lines in all varieties of meteoric 
iron. It seems that if the iron be very impure and con- 
tain but a small amount of nickel, there is little or no 
tendency to develop them. 

One of the most interesting and peculiar changes of 
iron into steel which have come under my notice in con- 
nection with this subject, is exhibited in Fig. 10. It 
shows a section made from a burnt-out gratebar of ordi- 
nary cast iron. The lower side shows the cast iron un- 





altered by the action of the heat; the upper side shows 
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It does not appear to bear the slightest trace of any 
crystalline structure. The straight black lines which seem | 
to stand out in relief are the graphite plates. Owing to | 
the comparatively high power used in this case the slightest | 
inequalities of the etched surface cause an unevenness in 
the focussing ; hence the obscurity of some parts of the 
plate. By close observation of some parts, however, the 
structure and the graphite plates can be made out. In 
many cases of pig and cast iron the graphite plates seem 
to group themselves in bunches or lumps. | This seems to 
be more characteristic of cast than of crude pig iron. It | 
is not unlikely that the second melting and slow cooling 
enables the graphitic carbon to separate itself more readily 
in that way. 

White pig iron exhibits a highly crystalline structure, as 
will be seen in Fig, 2. The intensity of the crystallisation 
depends very much upon the degree of chilling. Thus, in | 
a large casting made in a metallic mould, the outer sur- | 
face, which comes in contact with the mould, will be 
found to exhibit a high crystalline structure (such as shown 
in Fig. 2), while the inner part, which has cooled slowly, | only in being somewhat more compact and harder. All 
will show very little or perhaps no crystalline structure. | steels exhibit a similar characteristic structure, which 
This highly crystallised white iron exhibits even under a | enables a person, with practice, to judge of their relative 


various grades, I cannot find that there exists any founda- 
tion for such a view. 

Fig. 4 shows across-section of the same material as Fig. 3. 
The furrows of Fig. 3 will be seen to be replaced by irre- 
gular cavities in the cross-section. 


steel. 


steel, 

Hard or tool-steel presents a structure entirely dif- 
ferent from any of the preceding. It is highly crystal- 
line, uniform in structure, and shows no lines of weak- 
ness or any tendency in the crystals to develop them- 
selves in any given direction. Fig. 7 is a high grade 
crucible tool-steel magnified 45 diameters. 

Fig. 8 is the usual grade of file steel magnified to the 
same degree. The latter differs from crucible tool steel 





high power, only a comparatively small number of | qualities by a simple comparison of their compactness, | 


graphitic plates. The crystalline structure in some cases | lustre, and crystalline structure. 





Figs. 5 and 6 show, respectively, a longitudinal and a | my mind, is that 
cross-section of a bolt made of Clapp and Griffiths | defined, thus showing little or no intermediate stage 
The difference in structure between iron and steel | of decarbonisation. 
can be readily seen in this case, the latter showing a | structure decidedly characteristic of hard tool-steel 
fibrous and yet finely granular structure, characteristic of | (compare with Fig. 8). 


Fic. 10. 


have examined many longitudinal and cross-sections of | where the cast iron has been completely changed to 


hard steel, which resists the file quite as much as any 
| tool-steel. On examination of the part of the bar which 
| came most in contact with the fire, I found that the 
| entire surface was changed to hard compact steel, with a 
| thickness of about a in. The most remarkable point to 
the line of demarcation is so sharply 


The altered upper part shows a 


In the unalterable part the 
uite apparent, the groups 
and clusters of graphite plates being readily distin- 
| guishable (compare with Fig. 1). As the reasons for 
' such a remarkable change of structure might cause con- 
siderable speculation and much difference of opinion, it 
| would perhaps be better to defer its discussion for another 
opportunity and a separate paper. E 
| 1 cola, it ts most earnestly desired that this 
| paper may excite a friendly criticism and discussion of the 
| subject, by which we may learn the opinions and expe- 
riences which others have had of the physical properties 
| of iron and steel. From any persons interested, I should 
be very glad to receive such specimens or information as 
| they may see fit to send. 


| structure of cast iron is 
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‘“sENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compirtep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; where none are montoned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of be 3 mg 7g may be obtained at 88, Cursitor-street, 

ncery- , E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reapgr Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
— ts in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any pene mea of aay Sine atte two months from the date of 

advertisement f tance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


SHIPS, BOATS, &c. 


4351. S. Palmer, Kilios, Turkey, and H. S. 
Constantinople. An roved Form of Apparatus 
for Distribu Oil upon the Surface of Water. [4d.] 
April 8, 1885.—A hollow vessel is employed to contain the oil, 
and is towed along the surface of the water. To this vessel is 
fitted a valve which is normally closed by a spring. A supple- 
mentary line leading from the ship, operates the valve and per- 
mits the oil to escape as required. (Sealed June 1, 1886), 


6367. S. Orlando, Livorno, Italy. Universal Joints 
for Screw Propellers and Propeller Shafts. (8d. 
9 Figs.] May 23, 1885.—This invention relates to improvements 
in universal spherical joints so constructed that the screw can 
operate when moved to the right or left hand side of its ordinary 
position, thus giving to the vessel an impulsion in a right or left 
hand direction at the stern, so that much more prompt and rapid 
evolutions can be effected, The improved joint consists of a 
pap made in one piece with the shaft leading to the engine. To 
this sphere is adapted a hollow spherical shell or socket connected 
to the propeller shaft. The sphere is made with a groove in which 
slides a semicircular strip provided at its ends with two cylin- 
drical trunnions which fit in bearings r d in the hemispherical 
shell. By this means a universal joint is obtained, as the two 
trunnions do not cause any strain in the direction of the axis of 
rotation, but only transmit the rotary movement to the propeller 
shaft. (Sealed May 21, 1886). 


6619. R. J. Rae, London. An Improved Ship’s Pro- 
peller. (8d. 2 Figs.) June 1, 1885.—This invention relates to 
an improved kind of paddle-wheel. The immersed portion con- 
sists of a number of thin circular plates or rings seeured to the 
axle, and revolving edgeways in the water. The sides of the rings 
are bent in and out in a radial direction, so that the edges acquire 
a corrugated form. The plates are fixed so ¢. the corrugations 
of each plate stand am the corresponding corrugations of 
the other plate. (Sealed June 18, 1886). 


F. Friedenthal, Preston, Lancaster. Im- 

get Serew Propellers. (8d. 3 Figs.) June 2, 1885.— 

he object of this invention is to improve screw propellers by 

special design of blades of such a shape and pitch as to give the 

best result with least resistance, and to use such curves that the 

blades can also be strickled out in loam without the necesssity of 
making patterns. (Sealed July 13, 1886). 


7614. J. Donaldson, Chiswick, Middlesex. Im- 

rovements in Detaching Apparatus for Boats and 

essels, (8d. 13 Figs.) June 23, 1885.—Two levers with hook- 
like arms are arranged, one near each end of the boat, and are 
connected by one or more rods or chains. One end of each con- 
nection is secured to the notched hook-like arm of one lever, 
whilst the other end is attached to a reverse arm of the other 
lever, so that the notched arm of one lever cannot leave a link 
with whichit is engaged, soasto detach its end of the boat from 
the lowering tackle, unless the other arm becomes in like manner 
disengaged. When the boat is water-borne at both ends, the arms 
of both levers are by simultaneous movement of the levers upon 
their fulcra consequent upon the action of counterweights, or of a 
spring, caused to become automatically detached from the lower- 
ing tackle. (Sealed June 18, 1886). 


7798. P. G. B. Westmacott, Newcastle-upon- e. 
Apparatus for Facilitating the Hoisting in out 
of Heavy Boats. (8d. 4 Figs.) June 26, 1885.—Whilst it is 
being hoisted the boat is suspended by shings and lifting tackle 
from the end of a derrick or crane jib. The slings are separated 
from the hook of the lifting tackle, and can be attached and kept 
taut before the hook is caused to engage. The slings are con- 
nected to a ring which is suspended from the end of the crane by 
a couple of ropes connected toa counterweight running up and 
down the mast so as to keep the rings taut. The hoisting tackle 
being lowered, the hook is drawn down through the ring by tail 
ropes attached to it. By these tail ropes, the toe lever is worked, 
and at a suitable t it is brought into a horizontal position 
so as to engage with the ring, and the hoisting is proceeded with. 
(Sealed June 18, 1886). 


7890. S. P. Wilding, London. (H. Schoening, Antwerp.) 
An Improved Sounding Device. (8d. 9 Figs.) June 29, 
1885.—This invention relates to an ge We device for sounding 
and automaticaliy recerding the depth of the sea. The device 
consists of a tube hermetically closed at its upper end, and open 
to admit the water pressure at itslower end. A rod provided with 
a ge of paper marked with an aniline pencil is fixed inside the 
tube. The tube is attached to the sounding line, and the degree 
of penetration of the water in the tube which discolours the pencil 
marking, indicates the degree of compression of the air which has 
taken D gos and therefore the depth which the lead has reached. 
(Sealed June 1, 1886). 


se. u's Forster, Gateshead, J. Bann fo > 
ewcastle-upon- Se. jprovemen' 

Pad for Propelling Paddle Boats or Steamers. 
(6d. 2 Figs.) January 23, 1886.—This invention relates to an 
improved construction for getting the paddles in and out of the 
water so as to lift no backwater when leaving, and offer no resist- 
ance when entering the water. According to this invention the 
a er are supported on cranks placed on two separate centres.on 

h sides of the boat. These cranks are ted by ling 
rods, and set at 180 deg. to each other, so that on each side of the 
boat one set of paddies is in the water while the other set is in the 
air. Instead of the old arrangement of radial paddles, the improved 
paddles are —_ vertical, and occupy the space between the 
crank centres, e height of the paddle box, which, as now con- 
structed, greatly retards the progress of the ship when there is 
headwind, is by this arrangement considerably diminished. (Sealed 
May 21, 1886). 


1421, G. T. Grey and G. Burn South Shields, 
Durham. An Improved pro for Governing 

















Marine Screw-Propeller es, (6d. 4 Figs.) February 
1s 


1, 1886.—A pipe, the length of which is about one-half the dia- 
meter of the propeller, is placed vertically in the after part of the 
ship, and is put in communication at its lower end with the sea by 
means of a cock fastened to the ship’s side at about the centre 
line of the shaft. Its upper end is connected to a stop valve 
from which is led a small pipe terminating at the underside of a 
hollow float contained in a cistern partly filled with water, and 
on the top of the float rests the slide spindle of the auxili 
cylinder. As the stern of the vessel rises or falls, the float will 
rise or fall accordingly, and so give the necessary movement to 
the slide valve of the auxiliary cylinder, by which the throttle 
valve of the main engines will be opened or closed. Steam power 
from the main boiler may be used to actuate the auxiliary cylinder. 
(Sealed May 28, 1886). 


1898. W. R. Lake, London. (C. 0. Burbank, Waltham, 
Mass., U.S.A.) ase gg in Anchors. [6d. 5 Figs.) 
February 9, 1886.—This invention relates to that class of anchors 
having a sliding stock ada to lie parallel with the shank when 
the anchor is not in use. e improvement consists in providing a 
secure and reliable fastening for holding the stock in place at 
right angles tothe shank. To this end, the stock is provided at 
the centre of its length with a screw thread adapted to engage 
with a nut, or a corresponding thread formed on the inside of the 
eye of the shank through which the stock slides. The stock is 
thus held securely in operative position, and all liability of its 
becoming displaced when the anchor is on the bottom, entirely 
avoided. (Sealed May 14, 1886). 


RAILWAY PERMANENT WAY. 


793. J. Whitley, Leeds. Improvements in the Con- 
struction of wa: (6d. 4 Figs.) January 19, 1886.— 
The improvements consist in the employment of bases of stone 
or concrete at a Ny my eonsiderably below the surface of the 
sleeper upon which the chair issecured. The chairs are bolted to 
the sleepers by means of long stay bolts which are inserted in the 
stone bases, and pass through the ballast, which is enabled by this 
means to take up the rebound of the rail. (Sealed June 1, 1886). 


4712. H. Bankart,London. Metallic Slee and 
Fastenings for the Permanent Way of ways. 
(8d. 6 Figs.) April 16, 1885.—This sleeper is formed either of a 
double channel section or a single channel with a longitudinal rib 
on the back. Openings are formed in the upper flanges to admit 
the rails and keys, a portion of the rail foot fitting under a project- 
ing part of the flange. The chairs are shaped according to the 
section of the rail, and the chairs at the junction of two rails are 
provided with two pins or projections, which engage in corre- 
sponding holes in the rails. (Sealed June 18, 1886). 


5528. H. Ban London. Improvements in 
Fastenings for the Permanent Way of Railw: 
(8d. 3 Figs.) May 5, 1885.—This invention is a simple method of 
fastening the rails into the metallic sleepers without the use of a 
chair. The sleeper is of channel section, and in the flanges is an 
opening undercut to receive the flange of the rail on one side and 
the key on the other. The key is of metal, and about the same 
length as the ordinary fishplates, which are dispensed with. 
(Sealed June 18, 1886). 


6714. J. H. Lynde, Manchester. (F.G. Lynde, Ahme- 
dabad, India.) Improvements in the Means for Secur- 
ing Rails in way Chairs. (8d. 24 Figs.) June 3, 
1885.—The improvements consist in the substitution for the ordi- 
nary wooden key ofa “‘ spring key” c, placed between the rail and 
one of the jaws of the chair a. The spring keyisof iron or steel, 
and is bow-shaped. A square necked bolt d fits into notches made 





in the end of the key, which issomewhat wider than the jaw of the 
chair. When the nut of the bolt is screwed up, the ends of the 
spring key are drawn nearer to each other, thus increasing 
the bow or curve of the key, and tightening its grip on the rail. 
If a decrease of temperat takes place, the bolt contracts and 
compensates for the contraction of the BL gee 2 key, so that the 
grip on the rail is constantly maintained notwithstanding any 
variation of temperature. (Sealed June 11, 1886). 


sss9. C. J. Howe and J. W. Proom, Monkwear- 
mouth, Sunderland. less Railway Chair, (8d. 
4 Figs.) July 23, 1885.—Two jaws shaped to the section of the 
rail are formed on opposite corners of the bedplate, whieh is made 
oblique on the inside edge, so as to admit the rail when the chair 
is placed at right angles to its proper position. When the chair 
is turned round, and is at right angles to the sleeper, the rail is 
on gripped and held in positlon by both jaws. ( May 25, 
1886). 


9031. E. W. Stoney, Madras, India. 
in Keys or Wedges for Rail 
or (8d. 14 had July 27, 1885.— 


Chairs Sea’ 
The improved key or wedge is made of s bent into the form of 























a tube of rectangular section. The edges of the metal of the key ¢ 
do not meet, but leave an ning c! throughout its length, thus 
rendering the key elastic and capable of being expanded. Through 
the centre of this key is passed a bolt d, the head d! of which is 





slightly taper. A taper block e is fitted to slide on the bolt d. 
On screwing up the nut /, the wedge e and the head d! of the bolt 
are simultaneously forced into the key c, and both ends becom- 
ing expanded, the displ t or | ing of the key is pre- 
vented. A slitc*in the key permits the expansion of that end 
without affecting the elasticity of the part between the rail and the 
jaw ofthe chair. (Accepted May 25, 1886), 


9734. W. Walker, Saltburn-by-the-Sea, Yorks. An 
Improved Railway Chair. (80. 5 Figs.) August 15, 1885.— 
This invention has for its object the construction of a railway chair 
that will hold the rail’securely without the use of keys or wedges. 
For this purpose the improved chair is divided diagonally into two 
baseplates A, A', each of which has a jaw B fitting against the side 
of the rail, two flanges C, D, an ordinary bolt hole E, and a slotted 
bolt hole F. On introducing screw bolts G through the flanges C, 
D, and tightening them up, the two jaws B, B' will be made to 


Fig.1. 











nip the rail firmly between them. Spikes are then driven in the 
slotted holes F, and screws are driven into the holes E, so that 
when it is desired to remove the rail, itis only necessary to remove 
the screws at E, E', and the bolts G, whereupon the slotted holes 
F, F" of the spikes will allow the two parts of the chair to be moved 
away from each other so that the rail can be rai up from 
between the jaws. The meeting edges of the baseplates lock into 
each other, and thus prevent any side movements of the parts 
when fixed together. (Accepted May 28, 1886). 


RAILWAY ROLLING STOCK. 


H. Lake, London, (W.H. Siswm, Brooklyn, New 
3 vem: gies or Trucks for 
Railway Vehicles. (8d. 5 Figs.) June 30, 1885.—The object of 
this invention is to lessen the side motion of the bodies of vehicles, 
and to obviate thrusts of the wheel flanges against the rails occa- 
sioned by the swing of these bodies. The my rt on pe consist in 
the employment of journal boxes containing bearings operating in 
conjunction with the axles, and capable of moving with the latter 
in the direction of their length. Also of a truck frame provided 
with slide ways for the journal boxes and axles, and of rockers 
arranged upon the tops of the boxes and supporting the truck 
frame. When the tendency to move laterally is so great that it 
cannot be neutralised by the weight of the truck frame and car 
body, the force will be expended in elevating these parts. In this 
way almost all the swinging motion of the car bodies is obviated. 
(Sealed June 11, 1886). 


8081. J. Trippett, T. Searls, and H. Searls, Shef- 
field. Improvements in the Construction of ‘ers 
for Railw and Tramway Vehicles. (8d. 6 Figs.) 
July 3, 1885.— invention is a modification of Patent 9713 of 
1884 of the same inventors, and the improvements consist in con- 
structing the buffer with one box, one plunger, and one spring. 
This invention further relates to the construction of the er 
jew of cast steel, by which the machine labour of turning, 

ring, and drilling is considerably reduced, and the several parts 
do not require skilled labour in fitting together ready for use, 
( June 25, 1886). 

Ap- 


9627. J. yg oe Manchester. An Improved 
tus for upling and Uncou at Railway 
ehicles, (8d. 6 Figs.] August 13, 1885.—The object of this in- 
vention is to provide means for coupling and pling without 
the necessity for the shunter to go bet the vehicl a ig the 
headstock of the wagon. Below each headstock is fitted a cross- 
shaft b, which is provided with handles ¢, one at each end, and 
is supported and free to turn in stationary bracketsd, d, and in 
swivelling hangerse,e. Adouble leverf/ receives and guides the 
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link g, which is pivotted on a bolt i on which are fitted loose 
collars i' with bevelled edges to permit a sideway movement of the 
link. When the vehicles are close together, or at a slight angle to 
one another, the shaft } with the lever ff is moved end by 
means of the handle c, and then the links g and j guided by the 
projections f1, f', can be swivelled to clear the drawhook A as indi- 
cated by the dotted lines in Fig. 2. The link j having been raised 
and dropped over the drawhook h, the handle cis released, and the 
coupling is completed, (Accepted May 25, 1886). 
10,556. C. E. Stretton, Leicester. Improvements 
in Crank Webs for Locomotive and-other r 
(6d. 4 Figs.) September 7, 1885.— in- 
vention relates to a method of strengthening the webs of crank 
axles or shafts, and is ye applicable to locomotives, The 
crank having been manufactured in the usual manner, the im- 
provement consists in drilling one or more holes through the 
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length of thecrank web. A bolt, pin, or screw is then passed 
through each of the holes, the object being to strengthen the 
crank when working, and in case of fracture to hold the crank 
together in such a manner that the wheels of a locomotive engine 
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would be prevented from leaving the rails, and thus give time for 
the engine-driver to bring his train to rest, and prevent a disaster. 
The bolts wy A be either screwed into the web or driven in by 
pressure. (Accepted June 22, 1886). 


13,240. G. F. Martin Senthangten. Hants, Coup- 
ling Apparatus for way agama. (8d. 4 Figs.} 
November 8, 1885.—The apparatus consists of two peculiarly 
shaped links or shackles which are made to work in one another 
on acentre joint by means of levers placed at the sides of the 
wagon. ( May 14, 1886). 


13,970. E.H. A. Heinke, Upper Ted: ton, Middle- 
sex. Cou 3 for Railway Wagons, motives, 
and other V: . [lld. 7 Figs.) November 16, 1885.— 
The object of this invention is to couple and uncouple railway 
wagons from the side without the necessity of going between the 
ba om for that purpose. The main link is suspended from the 
ordinary drawbar, and works in a cou ling link which is jointed 
to a skort link. This latter is also jointed to a longer link, the 
opposite end of which works in the bracket connected to the head- 
stock. A check-piece provided on the head of this link comes 
against the bracket and prevents the link swinging back too far. 
The coupling is worked by means of a cross-shaft which has a de- 
pending loop arm and is operated by a lever at the side of the 
wagen. (Sealed June 22, 1886). 

835. H. H. Leigh. London. (C. D. de Saint-Sauveur, 
Poris.) An Improved Ball Gearin for Heavy 
Vehicles and Ro Stock. [6d. 2 8.) January 19, 
1886.—A sleeve keyed on the journal of the shaft is formed with 
a number of peripheral grooves of semicircular section. Corre- 
sponding grooves are formed in the inner face of the journal box. 

ese grooves are filled with balls, leaving only a slight space for 

lay. An annular space is provided between the sleeve and the 
journal box to allow the air to have free access to the balls and 
oo” for the purpose of keeping them cool. (Sealed May 21, 
1886 


1854. G. W. Bedbury, San Francisco, California, 
U.S.A. Divided Car ie. (8d. 8 Figs.| February 9, 
1886,—This invention relates to improvements in the construction 
of divided axles for railway cars. The improvements consist in an 
adjustable packing for the joint, and means for taking up the wear 
of the packing without removing the cap of the box. The oil feed is 
automatic, and the oil chamber can be refilled without going under 
the car. The strain on the centre portion of the axle is avoided 
by having two bearing points to receive the upward strain. (Ac- 
cepted March 9, 1886). 


2260, H. J. Haddan, London. (J. 7. Mead and J. 
Thomson, Cleveland, U.S.A.) Improvements in Feed- 
water ers for Locomotive Engines. [8d. 5 Figs.) 
February 16, 1886.—The improved purifier consists of a heating 
chamber situated on top of the boiler, and provided with a steam 
pipe leoding from the boiler and discharging between two conical 
plates of thin sheet copper. The top plate is perforated, and is 
ate bane with an upwardly projecting rim at its periphery. The 
eed water pipes leading from the pumps or injectors unite and 
discharge the feed water through the top of the heater directly 
on the apex of the top plate. The water spreads in a thin sheet 
and falls in a spray from the rim and through the perforations of 
the plate, and, coming in contact with the live steam, is raised to 
such a high temperature that the impurities are precipitated. 
The water is then led from the bottom of the heater by a pipe dis- 
charging into the sediment chamber of a purifier located under- 
neath the boiler, and divided by screens into a sediment chamber, 
a filtering chamber filled with fine coke, and a discharging cham- 
ber. A pipe connects with the discharging chamber and leads to 
the boiler. (Sealed May 21, 1886), 


2301. W. pegses. Barrows, Dumfries. improved 
Co for way Wagons, (8d. 6 Figs.) February 
18, 1886,—This invention has reference to couplings which can be 
set by a person at the side of the wagons to be either coupled or 
uncoupled automatically by the motion of the wagons. The im- 
provements consist mainly in mounting through the end frames 
of each wagon a strong round and swivelling drawbar, with a 
hooking or nag drawing head on it, projecting far enough to 
enter and couple into a deep coupling box. A weighted lever 
turns the bar and brings the coupling head back to its angular 
drawing position when it has passed through the slot into the 
coupling box. (Accepted March 19, 1886). 

2881. A.J. Boult, London. (F. A. Bartholomew, Bloom- 
field, Essex Co., U.S.A.) Improvements in Trucks for 
Centre-Rail Elevated Railroads, (8d. 5 Figs.) March 
2, 1886.—This invention relates to trucks for centre-rail railroads 
in which the weight of the rolling stock is supported by central 























wheels upon a single rail in the oo of the structure, and balanced 
and guarded against derailment by side wheels running upon two 
rails at a lower elevation than that of the central single rail. The 
object of this invention is to provide trucks for the cars that will 
be able to traverse sharp curves with safety, The improvement 
consists in the arrangement on a single truck frame A A! of a pair 





of central sustaining wheels C, C, running upon the single rail I, 
one in front of the other. Also a pair of balancing side wheels 
F, F set midway between the wheels C, C, but below them. The 
whole of these wheels are mounted in the frame A Al, which is 
formed so as to straddle the structure. The frame is connected 
by a vertical pivot B in its centre to the bottom of the car, which 
rests upon the truck frame and is su on it by interposed 
spiral springs b, b. The truck frame is made of two parts A, A’, 
bolted together in the centre so as to clamp between them the 
pivot B, and connected at the ends by brace bolts. The pivotal 
connection between the car and the truck is formed by a strong 
bracket G ny | an opening in the car bottom H, and fitted to 
turn freely upon the pivot B. A strong spring S interposed round 
the pivot sustains the entire weight of that part of the car and its 
load intended to be carried on one truck. This arrangement 
affords an easy motion to the truck, and enables all the wheels to 
act in rounding pg curves, and relieves them from any sudden 
jar or tendency to bind on the structure. (Sealed June 29, 1886). 


RAILWAY SIGNALLING. 


9568. C.D. Abel, London. (Siemens and Halske, Berlin. 
— Apparetas for U the Defiection o: 
a Rail due a Train for Signalling. . 
6 Figs.) August 11, 1885.—According to this invention, the slight 
deflection of a rail due toa train acts on a flexible dia- 
phragm covering a large area of mercury contained in a vessel so as 
to force a portion of the mercury up a tube sufficiently far to make 
contact with an electric wire, The mercury vessel A is carried on, 
or preferably forms part of a bent bar, which is attached to the 
rail by its two ends situated as far apart as the space between the 





sleepers will allow. The surface of the mercury is covered by a 
diaphragm C on which rests a dise cand a plug D free to slide 
vertically in the eover of the vessel, and bearing against the under- 
side ofthe rail. From the bottom of the vessel A a passage ex- 
tends to a vertical glass tube E within a vessel F, in the upper 
part of which is an electrical conducting wire. Usually the 
mercury in E is considerably below the wire, but the slight de- 
flection of the rail, by depressing the diaphragm C over a large area 
of mercury, causes the mercuria column in E to rise and make 
contact with the electric wire. (Accepted June 18, 1886). 


14,661. G. Brockman, P e, Surrey. An Im- 
ved Method and Apparatus dl g Trains. 
8d. 6 Figs.) November 30, 1885.—The object of this invention is 
to signal trains in foggy weather, or when the ordinary signals are 
not visible. This is effected by fixing an inclined plane of iron 
late between the rails at the point where the signal first 
mes visible to the engine-driver, at the signal post, or any 
other point where it is necessary to signal the train. The in- 
clined plane is pivotted at one end, leaving it free to be raised or 
lowered from the signal box. A lever bell-crank with a roller at 
the end is fixed on the engine so that it can be lowered by’ the 
engine-driver in foggy weather, until the roller coming in contact 
with the inclined plane between the rails, is by this means raised, 
so as to cause the other end of the lever to operate a hammer 
which strikes a gong, to compress air to blow a whistle, or to give 
a signal inany other suitable manner. (Sealed May 21, 1886). 


2911. J. P. O'Donnell, West Croydon, Surrey. Im- 
rovements in Interlocking Levers in Railway 
oint and Signal Apparatus. [8d. 4 Figs.) March 1, 
1886.—This invention relates to the tappet system of interlocking. 
The improvements consist in insuring a special rotation of work- 
ing levers when in their normal position, with a perfect freedom 
of replacing them to that position in any rotation whatever, and 
of insuring a perfect freedom of working levers in any rotation 
whatever, when in their normal position with the obligation of 
replacing them to that position in a given and certain rotation. 
aled June 15, 1886). 


AERIAL NAVIGATION. 


.. H. Bate, Grimsby, Lincolns. Travelling 
ghthe Atmosphere. [8d. 2 Figs.) June 25, 1885.— 
This invention refers to the application and propulsion of pointed 
e —- balloons with boat-shaped cars’ underneath, which are 
attached to an endless wire rope carried on pulleys and actuated 
by stationary engines. (Sealed June 29, 1886). 


14,827. W.R. Lake, London. (EZ, F. Falconnet, Naser- 
ville, Tenn., U.S.A.) Improvements in Vessels and Ap- 
en for Aerial Navigation. [ls. 1d. 34 Figs.) 

cember 2, 1885.—The vessel consists of a metal frame in the 
form of two cones, the larger ends of which abut against each 
other. The frame is suitably braced by ties and trusses, and the 
whole is inclosed in a casing of thin metal, silk, canvas, or other 
material that can be rendered fire and water-proof, and impervious 
to gas. Screw propellers actuated by hinery, and situated 
the sides, serve to propel the vessel, and a screw is placed forward 
for steering purposes. (Sealed June 1, 1886). 


1821. F. Modet E Ybargoitia, London. Improved 
Meang and Appliances for Aerial Navigation. [8d. 8 
Figs.) February 18, 1886.—This invention relates to a method of 
cornecting balloons by means of wires or cables with wheels 
running on rails or tracks, so that when the wind is favourable 
the balloons are guided along the tracks from place to place. 
When employed as a marine track, the rails are carried on floating 
tubes secured together in suitable lengths, and anchored at a 
sufficient depth below the surface of the water to be clear of ships, 
and to avoid the agitation of the waves. (Sealed June 1, 1886). 








TRACTION ENGINE. 


ines. (8d. 4 Figs.) August 26, 1885.—This invention re- 
lates to the arrangement of the front iage in steam road rollers 
to enable the rollers to accommodate themselves to the inequali- 
ties of the — without interfering with their capabilities of 
steering. The road roller is provided with a locomotive boiler, 
and at the front end over the smokebox is fitted a saddle bracket 
B which also forms the chimney bottom. This saddle bracket B 
is carried forward beyond the front of the smokebox door, and has 
a vertical hole in it to take the shank end C of the fork C C! C" of 
the fore carriage. This fork actuates and guides the “‘ bridle” D 
which carries the front rollers G. The shank C of the fork is free 
to move in a circular direction in the vertical hole in the saddle 
bracket when required in the steering of the front rollers. The 





bridle” D consists of two sep corresponding in shape with 
the fork, and held in position by distance pieces H', and the axle 
blocks H, and are pivotted in the centre upon a pin E in the 
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Fig.1®: 




















shank of the fork. The axle upon which the rollers revolve may 
be made long enough to take the sectors for the steerage chains. 
(Accepted June 18, 1886). 


TRAMWAYS. 


6632. S.L. Norris, Portsmouth, Hants. Apparatus 
for S Tramcars and other Vehicles or Roll- 


tarting 
ing Stock, and for applying the Brakes thereto 
Required. [8d. 4 8.) June 1, 1885.—This invention has 


for its object to afford a horse, or motor engine drawing a tram- 
car, an increased power of traction when starting in order to 
enable it to overcome the inertia of the vehicle without undue 
strain. For this purpose, there is fixed upon the axle or hub of 
one of the wheels, a disc on each side of which is a lever loose 
upon the axle. The two levers are connected together by a bolt 
which carries a cam so formed, that when the levers are moved 
in one direction, the cam slides freely over the periphery of the 
wheel, but when moved in the opposite direction, it turns so 
as to bite upon the circumference of the wheel, and cause it to 
move with the levers. A rigid trace rod ig from the end of 
the levers is connected to the motor so that on first starting the 
vehicle, the motor pulls only upon the trace rod, and in turning 
the lever through a small arc, causes it by means of the cam to 
carry with it the starting disc, and consequently turn the road 
wheels and overcome the inertia in starting by means of the in- 
creased leverage. (Sealed May 21, 1886). 


2552. W. Strapp and G. Edwards, London. Im- 
provements in Sleepers and Fittings for Railwa: 
and Tramways. (8d. 19 Figs.) February 22, 1886.—This in- 
vention relates to the employment of the materials used in the 
manufacture of blue bricks, terra-cotta, moulded or cast cement, 
concrete, silicated or artificial stone, bituminous concrete, slag, and 
toughened glass for railway and tramway sleepers or idles. 
The saddles are cast or pressed in suitable moulds, and then 
burnt or otherwise prepared. (Sealed May 28, 1886). 


MISCELLANEOUS. 


7199. E. Pritchard, London. An Improvement in 
Iron Wheels. (6d. 4 Figs.] June 12, 1885.—This invention re- 
lates to wheels in which a wrought-iron rim is secured by wrought- 
iron spokes to a nave which has hitherto been made of cast iron. 
According to the present invention, the nave is constructed of two 
dished wrought-iron or'steel discs C, C, which are'secured together 
by rivets or screw bolts D passing through the two discs and the 
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intervening eyes of the spokes. Wheels that run loose on their 
axles are provided with an iron axle tube E fixed on the central 
holes of the discs, and secured by rivetting or otherwise. For 
wheels that have fixed axles rotating with them, square or poly- 
gonal holes F, F are formed in the discs, through which a corre- 
spondingly shaped axle is passed and secured by keys or otherwise. 
(Sealed June 4, 1886). 


7685. P. Fowler, London. Improvements in Tip 
Wagons. (8d. 4 Figs.] June 24, 1885.—This invention has 
for its object a novel method of forming and arranging a catch by 
which the body of the wagon is prevented from either swivelling 
upon its vertical axis or being “‘ tipped” upon its transverse axis 
until the catch is released, e action of so releasing the catch at 
the same time opens a fastening which holds a door suspended 
from an axis at its upper edge, that closes the frontend of the body 
eo wagon until the fastening is rel d. (Sealed June 13, 
1886). 

















4409. J. Gibbons, West Troy, New York, U.S.A. 
Improvements in Axle or Shaft Bearin (6d. 5 
Figs.) March 29, 1886.—The object of this invention is to render 
roller bearings for axles and shafts more durable, and to increase 
their friction reducing capacities. A series of friction rollers R are 
arranged round the axle A inside of the axle box D. Each of these 























rollers is rounded out near its ends so as to form a recess for the 
reception of friction balls B, preferably of the same diameter as 
the rollers. The function of the balls is to prevent the wearing of 
the rollers by their grinding contact with each other. When the 
balls are of the same diameter as the rollers, they sustain in part 
the pressure and frictien upon the bearing. (Sealed July 6, 1886). 
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Descriptions with illustrations of inventions patented in the 
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THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 130.) 
SUBSTITUTES FOR STEAM. 


THE next paper was entitled ‘‘ Substitutes for 
Steam,” by Mr. Geo. H. Babcock. The writer paid 
his respects to all the various substitutes, and gave 
a sketch of many of the attempts to use some other 
fluid than steam, declaring that none had been suc- 
cessful except perhaps air and gas engines for light 
powers. He wasof the belief there would be no suc- 
cessful substitute. He did not bring up the Keely 
motor, but Mr. Walker proceeded to discuss the 
bisulphide of carbon engine, which he solemnly ad- 
vised all toletalone. Mr. Crane defended this appa- 
ratus, but Mr. Babcock showed that the best results 
of bisulphide of carbon were where it had been used 
at a pressure of 250 1b. to the inch as compared 
with steam at 120 lb., and that the percentage was 
not 20 per cent., as stated, but only about 4 per cent. 
The pressure gauge of the meeting evidently showed 
quite an unusual amount of steam, and it was appa- 
rently a general belief that we might have a blow-up 


| interior of the engine cylinder at pleasure, so that 
| the atmospheric line or the diagram of steam pres- 
sure in the engine cylinder may be traced at will. 
And, 
| 38. In complying with these conditions the instru- 
| ment must, in these days of high-speed engines, 
| equal, if not excel, the several forms now in use in 
| the direction of minimising the disturbing effect due 
to the inertia of the parts which give motion to the 
| marking point. 

It appeared subsequently that Mr. Barnaby had 
| sent this paper before November, 1885, to the 
| Society, and that during November some one in 
| England had advanced a similar form. It was a 
| case where two independent inventors had reached 
| a similar conclusion, although the American was 
| ahead. 


WorksnHorp ADMINISTRATION. 


| Mr. Towne’s paper, ‘‘ The Engineer as an Econo- 
| mist,” Captain Metcalfe’s ‘‘Shop Orders and Ac- 
counts,” and Oberlin Smith’s ‘‘ Inventory Valuation 
on Machinery Plant,” being somewhat akin to each 
| other, were read in succession and offered for dis- 


| cussion together. A synopsis of Mr. Towne’s paper 








| Showed it to favour largely the careful estimation | 


would try the process of extending and increasing 
his pocket, so that Jay Gould, now quite small, 
would become as large as the traditional Daniel 
Lambert. 

Mr. Towne’s paper was discussed by Mr. 
Partridge, who asserted the tendency of manu- 
facturers to reduce wages in order to reduce cost of 
production. He maintained the community of 
interests between employer and employé, and his 
address would be a campaign document for the 
Knights of Labour if they could be persuaded to 
use anything so sensible. On Mr. Partridge’s basis 
every worker would be interested in the result, and 
thus each man would enjoy the fruits of his own 
industry and skill. To the mind of your corre- 
spondent there is nothing quite. so destructive to 
the true interests of workmen as placing all on the 
same basis simply because they belong to the same 
organisation. They themselves do not practice it 
in everyday transactions. Will any man pay the 
same price for the commonest tool if made of mate- 
rial inferior to another, simply because he buys both 
at the same shop? And there is far more difference 
between men of the same handicraft. 

Mr. Smith’s paper bore rather on the fact that 
machinery should never be inventoried at what it 


of some kind, so the discussion was adroitly turned | of the cost of manufacture, and so important did | cost, but at what it could be replaced for. But in 
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to electricity, which Mr. Kent had not thought a | he think this subject that he even advocated an 
substitute in a successful sense. Mr. Babcock | economic section of the Society. This was dis- 
gave an account of a Frenchman who had used | cussed from various standpoints, and although Mr. 
briquettes composed of nitrate of potash and carbon | Towne’s views met with favour, as his views almost 
wrapped in asbestos, which while they burned | always do, yet the question of an economic section 
produced a continuous stream of electricity. Mr. | did not. In regard to Captain Metcalfe’s paper, its 
Babcock did not favour the ordinary engine, and | history was rather interesting. His attention had 
thought a triple-expansion even more - absurd. | been called to the subject originally in the line of 
Evidently, it was to his mind, the case of buying | his own experience, and he had perfected a system 
two stoves and saving all the fuel, if one would | for use in the United States arsenals, but it had not 
save half. |met with great favour among the commanding 

This discussion had commenced with a history of | officers, proving, as he stated, that ‘‘ a prophet is 
how Mr. Walker had revived a gentleman who had | not without honour,” &c. The captain is not, how- 
been gassed by the explosion of a bisulphide of | ever, as one could see at a glance, a man easily dis- 
carbon engine, and it had consisted principally in | couraged, and he even went so far as to embody 
putting wet sand on his face. At the conclusion of these ideas in a book, which has found its way to 
the discussion the members present dispersed and England. This at once attracted attention in this 
no doubt it was to search for wet sand or something | country, and he was invited to explain the system 
else of a moistening character, for like Mr. Walker’s | by the Stove Manufacturers’ Convention, for it 
patient we too had been “gassed,” although not | seems there are a large number of pieces in a stove, 





quite to death. 


A New Stream Enorne Inpicator. 


The afternoon meeting commenced with a paper | 


on ‘‘Another New Steam Engine Indicator,” by Mr. 
Chas. W. Barnaby. For this instrument, which 


was handed around for examination, Mr. Barnaby | 


made the following claims. It was an indicator 
which will admit of having its piston placed in 
direct communication with the interior of the engine 


| as a man always discovers if he undertakes to move 
| one, or still more if he tries to put one together 
| after moving, and hitherto no manufacturer knew 

exactly what each piece cost to make. The result 
of the captain’s explanation was the adoption of his 
system by some of the largest stove manufacturers 
of the United States, and just before going to this 
meeting word was received that the Dickson manu- 
| factory, who build locomotives and large machines, 
/and who employ over 1200 men, have found it to 





cylinder without the intervention of the usual pipes, 
cocks, &c. To be used in this manner the indicator 
should meet the following conditions : more especially that of Captain Metcalfe, showed 
_ 1. The form should be such as will admit of the | the interest felt in the topics. It is a well-known 
insertion of its cylinder into a pipe passing through | fact that a man’s pocket is one of the most sensitive 
the jacketting of the engine. parts of his mysterious organisation. Had nature 

2. One side of the piston should be in constant | provided each person with one at their birth, we 
communication with the atmosphere, while provi- | should have seen the reverse of the Chinese method 
sion should be made for putting the other side in | of dwarfing the women’s feet (according to tradition, 
communication with either the atmosphere or the | this last would be popular in Chicago), for each one 


| their interest to use it. 
The extended discussion on these papers, and 





this as in all cases, attention must always be had 
to the attendant circumstances and to the writer's 
view. There is no universal rule, although there 
are many universal ‘‘ cranks” on this subject. 

In discussing Captain Metcalfe’s paper, Mr. 
Taylor said that something of a similar character 
had been tried at the Midvale Company’s works, 
but not on a consecutive plan, hence it had failed 
to achieve the great results expected. He did not 
find a reference in Captain Metcalfe’s method to 
the working drawings. 

Mr. Durfee showed by his experience the value 
of Captain Metcalfe’s system and the waste that 
occurred in his works from having no systematic 
record of supplies on hand and a check in their 
distribution. In respect to the cost of production 
and its relation to fixed charges, Captain Metcalfe 
said he charged the incidental expenses proportion- 
ately among the departments on the basis of the 
amount of labour turned out by each in its relation 
to the whole amount of the factory. 


IRREGULARITY IN CasTINGS. 

Mr. West’s paper on ‘‘ The Irregularity in the 
Construction of Duplicate Iron Castings” followed. 
He considered the principal cause to be the diffe- 
rence in the mixture of the iron. The four con- 
ditions necessary to procure the same mixture are : 
1. The iron must be of uniform chemical composi- 
tion. 2, The fuel must also be of uniform chemical 
composition. 3, The fireman and melter must be 
men of judgment, and possessing a knowledge of 
iron and of the management of cupolas. 4. The cha- 
racter of the work to be moulded must be one ad- 
mitting uniformity in heats and changes of iron. 

He suggested several remedies. One was to 
make a special heat of the kind of mixture desired, 
and large enough to give all the iron for the 
number of castings desired. Another method was 
to collect enough scrap and pig iron of the same 
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class to make the casting. The third plan was to 
charge the special grade at the first of a heat. 
Another point which affects the question is the 
temperature of the metal when poured, as hot- 
poured metal contracts more than dull-poured. 


WarTER AND SIEMENS Gas. 

Mr. F. W. Taylor read a paper on ‘‘ The Re- 
lative Values of Water Gas and Gas from the 
Siemens Producer for Melting in the Open-Hearth 
Furnace,” and tabular statements were exhibited 
showing that the former is superior to the latter. 
The conclusions drawn by the author were : 

1. That water-gas producers of the modified 
‘* Strong” type are to be preferred to other types 
for making gas to be used for heating purposes, 
since in the former the products of combustion 
formed while air is being blown through the coal, 
as well as the hot-water gas itself, yield part of their 
heat to regenerating chambers, through which the 
steam and air afterward pass on their way to the 
hot coals, while with other types of producers a part 
of this heat at least goes entirely to waste. 

2. That although in some cases the heat con- 
tained in the waste gases above referred to, might be 
used in generating steam or for some otheruseful pur- 
pose, the large part of the water-gas producers would 
be so situated as to make it impracticable to do so. 

3. That it is necessary, in order successfully to 
use a fuel in any water-gas producers which have 
yet been constructed, that it be broken into lumps 
certainly not finer than egg coal ; that it be of such 
a quality that when subjected to a high heat it will 
neither decrepitate nor cake, and that it be entirely 
free from dust. 

4. That about 50,000 cubic feet of gas can be 
made from 2240 lb. of anthracite coal (this includes 
also coal used in generating steam to be used at the 
producers). 

Mr. Taylor then gave an account of experiments 
made with gas from Phillips’ producers which 
greatly resembled water gas. Analysis showed it 
to have higher calorific power than the Siemens 
gas, yet the amount of coal used per pound of steel 
melted was very high, sometimes reaching pound 
for pound. They found that the gas burned 
with an almost colourless flame, so that it was 
exceedingly difficult to judge when the proper 
mixture of air and gas had been obtained. Doubt- 
less at times a great excess of gas went through 
the furnace, while at others an excess of air was 
used. After having analysed the waste products 
of the furnace and learned better how to regulate 
the supply of gas and air, there still remained 
the second objection which they had not suc- 
ceeded in overcoming, namely, that the gas burns 
with a short flame. The combustion is very rapid 
and intense for a short distance beyond the point at 
which the air and gas meet, so that the brickwork 
is there heated nearly to the melting point, while 
the other end of the furnace is comparatively cool. 

The Siemens gas, although not burning with as 
high a flame temperature, contains a considerable 
amount of marsh gas and carbon mechanically held 
in suspension, which causes it to burn with a 
luminous flame. The luminous flame enables the 
melter to regulate the relative quantities of air and 
gas used with great nicety, while the long flame 
renders the heat throughout the furnace more uni- 
form. They are now using a mixture of Siemens 
and Phillips’ gases in the furnace with economy and 
without injury to the furnace. It would seem that 
the experience obtained with Phillips’ gas would 
be repeated in the use of water gas in an open 
hearth furnace of ordinary construction, and that 
the objections would be even increased. 

It might, however, be possible to construct a fur- 
nace in which the air and gas could be projected 
with force upon the bath of hot metal, and in that 
way save the roof and entrance to the ports from 
damage, 

HARVESTING MACHINERY, 

‘*Grain Handling in California” formed a paper 
by J. H. Cooper. This State furnished one-fifth of 
the grain exports of the United States, and one- 
eighth of the wheat crop. The fields were large, 
one being 9200 acres in extent, and to handle the 
crops the most approved machinery is required. 
Mr. Daniel Houser, a farmer, is the inventor of a 
machine (see illustration on previous page) by 
which four men and sixteen mules averaged 20 to 
35 acres per day for fifty days ; 1000 acres were cut 
in thirty days, and the grain put in the sacks for 
85 — per acre. The cut is from 12 ft. to 20 ft. 
wide. 





In other machines the wheat is cut, thrashed, 
put into bags, and the bags sewed up, the latter are 
then dropped on the ground and afterwards 
gathered. These machines are sometimes moved 
by as many as thirty head of cattle, and do 
their work automatically. The paper closed with 
an account of the elevators and shipping facilities 
of the Nevada Warehouse and Dock Company. 
One warehouse is 770 ft. long and one 912 ft. An 
elevated road runs through them for transferring 
the sacks ; there are 2300 ft. of dock frontage. The 
capacity of handling is about 1200 sacks per hour. 

(To be continued.) 








TREATING GOLD AND SILVER AT 
THE UNITED STATES MINT. 
By T. Ectrston, Ph. D. 
(Continued from page 56.) 

As the iron of the furnace and the tools absorb a 
certain amount of gold, once a year, just previous 
to the final settlement of accounts in July, they 
formerly collected all the iron at the mint that 
might contain gold, in order to heat and oxidise it, 
and then beat off the oxide withhammers. By thus 
alternately heating and hammering the iron, all the 
precious metals were obtained in the iron oxide 
except what went up the chimney. This required 
over a dozen men, during the heat of June, engaged 
near the furnace in the melting room, hammering 
the hot metal which had accumulated during the 
year for three or more days of ten hours each, or 
360 hours’ labour to recover a small quantity of 
gold. As this was both a difficult and tedious 
operation, and very annoying on account of the 
constant noise of the hammering, Dr. J. C. Booth, 
the present melter and refiner at the Philadelphia 
Mint, substituted for it the conversion of all the 
iron into a sulphide, then dissolving the sulphide 
formed with dilute sulphuric acid. The residue 
being gold and silver, was melted and parted. This 
was also found to be very tedious and expensive, 
and was abandoned. It has recently been dis- 
covered that the separation can be much better done 
by fusion, and Dr. Booth now separates the precious 
metals from all the old iron, grate-bars, &c., which 
accumulate in the mint, by melting them, the mate- 
rials being no longer allowed to accumulate in large 
quantities, 40lb. or 501b. being treated as it is 
found necessary to renew the iron about the fur- 
nace. The amount of gold and silver contained in 
the iron is first determined by preliminary assay. 
The quantity of gold having been ascertained, silver 
is added until the metal contains two and a half 
parts of silver to one of gold. The whole is then 
heated to a white heat ina large black-lead crucible. 
Almost any kind of old iron materials, whether 
burned or not, can be made use of. 

Since some of the iron that is used in this pro- 
cess is oxidised, and resists melting, or if melted is 
very viscous, and the precious metals settle through 
it with considerable difficulty, 50 lb. to 200 lb. of 
iron not burned, and especially very grey cast iron, 


is generally the practice to make it the last opera- 
tion in the day’s work, when the whole furnace is 
quite hot, so that during the night the charge in 
the crucible will have the opportunity of cooling 
very slowly, so as to produce a _ perfect liqua- 
tion. In the morning the whole material will 
generally be found to be a solid mass. The 
crucible will contain, first, at the bottom the pre- 
cious metals, gold and silver ; second, above these 
the iron, which will be grey from its having melted 
so slowly ; and, third, the slag, which will be from 
Zin. to lin. thick, and more or less vitreous or 
stony, according as there is more or less silica pre- 
sent. On breaking the crucible the precious metals 
at the bottom are found separated perfectly from 
the iron. The cast iron has been found by a 
number of assays to be perfectly free from either 
gold or silver. I saw at the mint a lump of 
about 20 lb. of iron from which the precious 
metal had been separated, leaving a surface be- 
tween the two that was almost smooth. It has 
been found that when white iron is used in the 
charge the separation is not quite so complete, 
as itsfusion is pasty, while that of white iron is 
liquid and a little gold adheres to it, but that when 
the grey iron is used no trace of gold can be found 
in the iron, the separation being absolutely com- 
plete. This separation being effected by liquation 
the longer the time that the metals can remain in 
a quiet state of fusion the better. The twelve or 
fifteen hours that it usually remains in the crucible 
makes the separation perfectly clean, neither metal 
entering into the other. 

The experience at the Philadelphia Mint shows 
that the separation is more perfect when the quan- 
tity of silver is appreciably greater than that of 
gold, so that it is frequently found desirable to 
add silver to the gold, though in the first experi- 
ments the separation was made without any such 
addition. There is an advantage in adding silver, 
which is that the button of alloy obtained in the 
fusion can be at once separated by quartation, by 
treatment with nitric acid, and subsequently with 
sulphuric acid—the double process used at the 
Philadelphia Mint—without any further melting 
or preparation. The loss in gold and silver is so 
very slight that in the assays made up to the pre- 
sent time, no trace of gold has been found in the 
iron. A massof 10 oz. of gold has been frequently 
separated from old iron in this way, there has 
occasionally been in the separation an apparent loss 
of 40z. But this has been found to be only 
apparent, as the detached gold grains in these in- 
stances made up the loss of weight of the button. 
The quantity of iron above the precious metals 
prevents loss by volatilisation, while if the material 
remains long enough in a liquid condition the 
liquation of the metal has always been quite perfect. 

Instead of as formerly spending three weeks dur- 
ing the heat of the month of June in melting and 
hammering all the iron which has accumulated 
during the year, whenever it is convenient, from 
5 lb. to 50 1b. of iron are melted at atime, giving 





Lossks OF GOLD AND SILVER DURING TREATMENT. 














| | | l 
Philadelphia San Francisco} F New Orleans | New York 
Losses. | Mint. | Mint. | Carson Mint. Mint. | Assay Office. Total 
| dols. | dols. | dols. dols. dols. dols. 
Melter and refiner’s gold wastage |; 14670 | Re | % 177 04 she 323 74 
Coiner’s gold wastage .. sto es . 50 81 | 1808 59 178 79 ow 1,538 19 
Melter and refiner’s silver wastage .. ..| 1561 81 } me 62 53 5,881 84 7,506 18 
Coiner’s silver wastage .. os ‘ 3089 26 | 186 81 290 41 |} 2,689 98 és 6,256 46 
Loss on sale of sweeps .. 4593 04 3442 24 | 2435 O04 | 1,810 13 6143 23 18,423 63 
is ices leee eaa | sae es Fe —_ 
Total a | g44162 | 493764 | 296677 | 10,558 99 6143 23 34,048 25 
Paid as follows : | 7 
From contingent appropriation ..| 483 69 808 28 oe % 1,291 97 
»» parting and refining appropriation ..| 457 24 e 804 14 | 1 83 #6 1,263 2L 
» Ssurplusbullion .. oe a6 -.| 1401 24 4937 64 631 73 191 73 6143 23 13,295 57 
» silver profit fund .. ..| 7009 45 es | 822 62 10,365 43 < 18,197 50 
Total 9141 62 | 4937 64 2966 77 | 10,558 99 6143 23 34,048 25 














with a large proportion of carbon, is added as 
a flux. If the iron is much oxidised a certain 
amount of charcoal must be added to reduce it. 


To this charge a certain amount of salt, borax, or 


a little soda, which is the usual flux in such opera- 


‘no extra trouble or labour and no appreciable extra 
| expense. 

There is always a considerable amount of loss in 
‘the melting of gold and silver, part of which is 
| regained in the soot, a good deal from the floor, 


tions, is added. The amount is not weighed, but some from the iron and brickwork, &c., of the fur- 


generally about a handful has been found by expe- 


rience to be the requisite quantity. When the cru- 


/naces. The loss which occurs is given in the Table 
‘above. It is much larger than is usually supposed, 


| 
| 


cible is charged it should be gradually raised to a as the metal is melted three times before it goes 
white heat under the precautions which are gene- | into coin, and during each melt there is a small loss 
rally observed in fluxing, and the whole charge | by volatilisation. 
maintained at a high heat perfectly fluid, for a 
number of hours, to insure the complete liquation 
of the precious metals. 





To effect such a melting it 


The wastage allowed by law is 
/1} oz. of silver and 1 oz. of gold in 1000 oz., and 
it is always kept within the legal limits. : 

In the operations of the United States Mint a 
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loss of only one-tenth of 1 per cent. in working 
gold and fifteen-hundredths of 1 per cent. in work- 
ing silver is allowable. It is _ uncommon in 
the practice of the mint that this loss, which goes 
by the technical name of ‘‘ toleration”* is attained. 
The amounts actually lost are considerably below 
these amounts. When it is considered that these 
metals must undergo at least two meltings, besides 
boilings in various acids, it is remarkable that the 
loss is so small. 

The gold and silver of commerce, when it is 
melted, is very often brittle, nearly as brittle as 
glass, so that the simple striking of a light blow on 
a piece of soft wood is sufticient to break a bar of 
it intwo. Before it can be used for coining or is 
fit to use for chemical purposes it requires to be 
purified, and this process of purification is called 
toughening. As the mint takes everything that 
comes, it gets material, especially from old jewellery, 
which may contain tin, lead, and zinc, besides the 
usual impurities. In addition to these it may 
contain iron—a very small quantity of which may 
render the gold extremely hard—arsenic, antimony, 
and in fact anything which great skill, thorough 
dishonesty, and rapacity can invent for making an 
article look like gold, but containing as little of it as 
possible. This gold if it contain silver must be 
inquartated in order to be subjected to the process 
of quartation or parting by acids. If the silver or 
gold does not contain any of these metals it is 
simply melted. 

The losses of gold in melting are directly pro- 
portional to the quantity of volatile metals which 
they contain, to the length of time exposed, the 
quantity melted at one time, and the power of the 
draught which has access to the surface of the 
melted metal. 

A melt of 5000 oz. of gold containing one-tenth 
of one per cent. of impurity would upon being 
melted give 4900 oz. of pure gold, and the residues 
would contain 95 oz. of gold, and a certain part 
of the 5 oz. of impurity which rendered the gold 
brittle. This would be 100 oz., which must be 
treated, 5 per cent. only of which was impurity, 
from which the precious metals are to be separated. 

The charges collected from depositors for parting, 
refining, and toughening bullion at the coinage 
mints and the Assay Office at New York during the 
years 1884-5 amounted to 236,505.59 dols. The 
amount expended in these operations amounted 
to 211,915.82 dols., being a gain for the year over 
expenditures of 24,589.77 dols. 

The following statement exhibits the amount 
collected and expended at each of the several in- 
stitutions for this purpose : 





Institutions. t Charges Collected. Expenditures. 
dols. dols. 
Mint at Philadelphia .. 12,188 02 8,250 97 * 
», San Francisco 94,909 23 100,104 48 
»,»  Cargon.. 19,047 75 19,537 09 
»» New Orleans .. 694 89 
Assay Officeat New York 109,665 70 84,023 28 
Total .. .. 236,505 59 211,915 82 


The surplus in the Treasury at the close of the 
fiscal year, 1885, of charges collected for these 
operations over expenditures during the period of 
nine years from July 1, 1876, to June 30, 1885, 
was 170,817.55 dols. The actual excess, however, 
of the charges collected during this period over ex- 
penditures was on June 30, 1885, 207,074.60 dols. 

The Table below gives a detailed statement of all 
the expenditures of the mint at San Francisco for 
the year ending June 31, 1885: 


Articles, Cost. 
dols, 

Acids. . id op - e« $e “a 38,101 25 
Charcoal a A na Po ae 1,516 51 
Chemicals .. ad os «s ie = 1,870 56 
Coal .. id aos wd a 7” ee 5,667 37 
Coke .. ® de oe a ae x 1,693 27 
Copper = oa “2 a id 49 35 
Crucibles is ue a ~ “a 1,786 94 
Dry goods .. oa ed Sa Ms “a 1,281 21 
Gas .. : ste aia <a és S 1,642 13 
Gloves ai 2 du “f os 1,021 64 
Hardware .. Pe ‘ke ‘i xe es 568 66 
Iron and Steel .. af BF ~ nf 112 67 
me oe as * a fe ae 626 95 
Labour ve we - oe ~*~ da 812 50 
Lumber on an a os ¥ i 644 05 
Metal work and castings es a va 385 72 
Mittens and sleeves ee os me va 1,201 02 
Oil and belting .. we ‘aa na ae 756 51 
Printing .. ie a os + ie 190 50 
epairs ae * e = 2,456 97 
Salt 360 15 
Sundries 3,915 80 
3,202 75 





various coins. 
+ Report of the Director of the United States Mint for 
1885, page 13, 





Articles. Cost. 

dols. 
Zine .. an aS aa aa ae as 6,383 43 
Total for general department .. 27,408 14 
»  M. and R.’s department 48,839 67 
Discount for cash. . ie 2 62 57 


Add for payments made in Washington— 


General Department : dols. 
Stationery .. ee ee ee oe ee 79 60 
Freight ee ee a“ ee 101 81 

Melter and refiner’s department : 

Freight a ee <e . 335 31 
Total.. ee ee ee es 516 72 








Mint expenses wa 27,408 14 

Refinery expenses. . se ds 48,839 67 

» earnings for the period 94,909 23 
Coinage : 

Gold ., ee “ ° ee « pe 20,857,500 

Silver a «e “a “a re me 2,908,798 

Total 23,766,298 


The profit accruing to the United States from the 
treatment is called ‘‘seignorage.” This is un- 
usually large at the present time on account of the 
depreciated silver currency which is being coined. 
The profit is used to replace the losses in gold and 
silver produced by its treatment. 

The* seignorage on silver coinage in the coin- 
age mints of the United States at the close of the 
years 1884-85 amounted to 1,177,444.70 dols. The 
seignorage on the coinage of silver dollers during 
the year was 4,355,278.84 dols., and on subsidiary 
silver coined at Philadelphia 10,197.61 dols., a total 
for the year of 4,365,476.45 dols. Of this amount 
the sum of 67,554.71 dols. was paid for expenses in- 
curred in the distribution of the coin, 63,064.25 dols. 
being paid the express companies and 4354.56 dols. 
for bags, bagging, &c., and 135.90 dols. for tele- 
graphing. The sum of 20,879.38 dols. from this 
fund was used to reimburse the loss arising from 
the silver wastage of the operative departments and 
the loss on the sale of silver in sweeps during the 
year, corresponding to the deficiency between their 
assay value and the amount realised from their sale. 
The sum of 5,329,120.99 dols. was carried into the 
Treasury of the United States, leaving a balance at 
the coinage mints on June 30, 1885, of 725,366.07 
dols. The distribution of this balance at the close 
of the fiscal year among the coinage mints was as 
follows : 





dols. 
Philadelphia 230,823 17 
San Francisco 25,587 22 
Carson City.. 31,045 56 
New Orleans - aa 437,910 12 
Total re «. 725,366 07 


(To be continued.) 
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Le Mouvement Scientifique et Industriel en 1885. Causeries 
Scientifiques du Journal La Gironde. Par HENRI 
Vivarez, Ancien Eléve de l’Ecole Polytechnique. 1'¢ 
Année, Paris: J. Michelet. 

THESE scientific chats written by M. Vivarez are 

eminently readable, for he has succeeded in the 

very difficult task of popularising science without 
vulgarising it. It is comparatively an easy matter 
to write flowing articles on the latest discoveries in 
electricity, metallurgy, or navigation, if all the 
difficult points be slurred over, and instead of an 
accurate representation of the facts, there be laid 
before the reader a number of sounding phrases 
designed to conceal from him the meagreness or 
the falsity of the information which he is receiving. 
Again, the painfully detailed method of explana- 
tion, in which every point is dwelt upon with the 
conscientious care of a banker’s clerk, who takes as 
great an interest in the pence column as in the 
pounds, is common enough to meet with. By 
the former method the author debases his sub- 
ject in order to bring it within the scope of 
the superficial reader, while by the latter he 
renders it too tedious for any except the most 
painstaking and earnest student. What is wanted 
in writing of science for the non-scientific man, 
is a powerful or even an exaggerated apprecia- 
tion of literary perspective. The main features of 
the domain which is to be laid before the mind’s 
eye of the reader must be brought into strong re- 
lief, and their connection with one another accen- 
tuated, while the less important characteristics are 
toned down, till they almost fade from view, so as 

not to obtrude them on the observation. Such a 

course involves no departure from truth. The 











* Report of the Director of the United States Mint for 
1885, page 9, 





reader is as one standing on the summit of Mont 
Blanc, and all around him rise peaks which link 
themselves into chains of mountains and become the 
orderly development of the formation of the country. 
The smiling valleys, the gentle rills, the upland 
pastures, and the sleeping villages are nearly all hid 
from him, and the country is, apparently, little else 
but mountain tops. Yet he carries away a perfectly 
true conception of the land, and the single glimpse 
he gets of the low country in descending, enables 
him to fill up the picture. 

It is from such a standpoint as this that M. 
Vivarez endeavours to discourse of science to news- 
paper readers. He does not, however, strain their 
mental eyesight by exposing too wide a tract to 
their observation, but confines himself only to 
recent developments. He assumes that they are 
fairly familiar with the general principles of the 
subject on which he writes, and after a short in- 
troduction, he lays before them the progress which 
has been made within the last year or so. Com- 
mencing with an article on the rise and condition of 
the scientific press, he turns to the earthquakes 
which have marked the last few years as a period 
of subterranean activity. The catastrophes of Ischia 
and Krakatoa are described, and the theories which 
have been broached regarding them are alluded to. 
The weather of the last year naturally follows. The 
recent Electrical Exhibition held in Paris leads 
to a discussion of the source of energy, particularly 
of coal and water power. The part which the four 
metals, sodium, aluminium, silicon, and magnesium 
will play in the future is discussed, and the results 
already attained with the third in telephony are 
described. Next we find a chapter on guns and 
torpedoes, followed by one on milling and baking, 
the late Exhibition in Paris forming the text for the 
latter. Electric lighting, street pavements, the 
submarine boat of M. Nordenfelt, the Panama 
Canal, the Eads ship railway, the experiments of 
M. Marcel Deprez, and many other items of interest 
complete the series, which is well adapted to the 
class to whom it is addressed, that is, to the more 
intelligent of newspaper readers, who desire to be 
kept cognisant of the scientific facts of the day, 
without making any systematic study of them, 


A Treatise on Elementary Trigonometry; a Treatise on 
Higher Trignometry ; Trigonometry for Beginners. By 
the Rev. J. B. Lock, M.A. London: Macmillan 
and Co, 

Considering the large number of text-books on 
trigonometry which already exist, it must have re- 
quired considerable courage on the part of Mr. 
Lock, and a firm conviction of the necessity of such 
a work, to undertake the task of writing another 
treatise on the subject. We ourselves have long 
felt the want of a book which would treat more 
fully the higher parts by means of purely elemen- 
tary methods. In the first of his three books 
Mr. Lock covers most of the ground which 
does not require the consideration of imaginary 
quantities, and although this part of the subject is 
so well worn, he has contrived to invest it with 
freshness. His treatment of circular measure is 
very clear, and calculated to give a beginner clear 
ideas respecting it. Throughout the book we 
notice neat geometrical proofs of the various 
theorems, and the ambiguous case is made very 
clear by the aid of both geometry and analysis. The 
examples are numerous and interesting, and the 
methods used in working out those which are given 
as illustrations are terse and instructive. We 
think, however, that the one given on page 70 
would be improved by squaring the second line and 
transposing. The only part of this volume with 
which we have any serious fault to find is the state- 
ment of the rules regarding the directions of lines 
given on page 95. We have always been accus- 
tomed to consider vertical lines as positive or nega- 
tive, according as they are above or below the 
initial horizontal line, with a corresponding rule for 
horizontal lines. Mr. Lock, however, introduces 
the convention that the sign is given, not by the 
position of the line, but by the order of the letters 
which mark its extremities. This of course is of 
great use in geometry, but in trigonometry we have 
always found the old rule sufficient, and we do not 
see any advantage in the change. 

Of the higher treatise we can speak in terms of 
unqualified praise. Here we find all the well- 
known propositions which depend upon De Moivre’s 
theorem, treated both geometrically and analyti- 
cally. We are also glad to see the introduction of 
many propositions relating to the hyperbolic sine 
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and cosine, which are explained in an elementary 
manner. In Mr. Greenhill’s differential and integral 
calculus the reader will find the properties of these 
functions still further investigated. Some of the 
demonstrations given by Mr. Lock are new and 
exceedingly neat, such as that of the resolution of 
a?" —2 2” cos na+1 without using imaginary quan- 
tities. We have also a short chapter on ,/—1, and 
we regret that it was not made much more com- 
plete. Most writers seem to think it sufficient to 
refer the student to De Morgan’s “‘ Trigonometry 
and Double Algebra.” It would not be difticult to 
disprove the assumption that this work can easily 
be procured. A much more suitable reference 
would be to the late Professor Clifford’s ‘‘ Common 
Sense of the Exact Sciences,” where this subject, 
like others handled by the great master, is treated 
in a charming and simple manner. 

The third volume is an abridgment of the first, 
and contains all that a beginner need know, as far 
as the solution of triangles. There is added a 
table of the logarithms of all numbers from 100 to 
1000, correct to five places of decimals. This isa 
most useful addition, as it teaches students how to 
use mathematical tables for themselves. 

We should like to see some explanation of the 
curious fact that, considering the vast importance of 
the symbol [r, English writers are unanimous in 
thinking that when they have told us that it is in- 
commensurable, and have given us its value correct 
to eight or ten places of decimals, they have done 
all that can possibly be expected from them. Our 
veteran guide indeed tells us that it has been calcu- 
lated by two computers independently to 500 and 
707 places, and refers,us to the Proceedings of the 
London Mathematical and Royal Societies, but as we 
have not all of us access to these papers, this does 
not quite satisfy us. We would suggest to Mr. 
Lock that in the next edition of his higher treatise, 
he should give us the method of obtaining the value 
of x, correct to about a dozen places, by means 
of one of the well-known series such as Machin’s. 
With judicious arrangement the work is not long, 
and would be much more useful than a mere re- 
ference or a statement without proof. 

In conclusion we congratulate Mr. Lock upon the 


completion of his task, which enables both students 
and teachers to keep up with the progress made of 
late years, particularly in the higher parts of this 
branch of mathematics, and we regard the entire 
series as a most valuable addition to the text-books 
on the subject. 








THE WESTINGHOUSE ENGINE. 

Tur Westinghouse engine is sure to find a favourable 
reception on account of the reputation of the inventor 
whose name it bears, and examination shows that it 
contains many features which cause it to rank well 
among the numerous high-speed motors which are now 
in the market, The chief point kept in view in its 
design has been the reduction of the running expenses, 
vis., the cost of attendance and repairs. This requires 
that there shall be no complication, and hence that the 
selling price need not be excessive. At the same time 
the consumption of coal has been kept within moderate 
limits by the use of an automatic cut-off, the result 
being an engine for which it is claimed, with every 
show of reason, that it may be run for years, if 
necessary night and day, almost without skilled super- 
vision, and that during its entire lifetime it need never 
be stopped more than a few hours for repairs. There 
is not a single gland to be packed, the bearings may 
be allowed to wear down for a long distance without 
relining, as the strains are all in one direction, and the 
only part which needs to be attended to, as it becomes 
slack, is the eccentric strap. Of course wear must 
take place in the bearings and the connecting-rod, but 
these are both babbitted, and new lining shells can be 
obtained from the manufacturers, and be made quickly 
to replace the worn ones, Similarly the packing rings 
and the eccentric strap can be exchanged for new 
ones when required. In ordinary work there is nothing 
to do but to see that a sufficient supply of oil is pro- 
vided, a duty which does not need ekilled labour for 
its due performance, 

The engine comprises two inverted cylinders with a 
valve between them, serving them both. Each cylin- 
der is single-acting only, and works on a crank which 
is opposite to the crank of the other cylinder ; con- 
sequently the motion of the two pistons is equal and 
opposite at all parts of the stroke, and the one counter- 
balances the other. The eccentric is not keyed to the 
shaft, but is carried by an arm from a plate on the shaft. 
On this same plate are mounted two weights, which 
are impelled outward by their centrifugal force, and 
are drawn inwards by springs. These weights are 
connected to the eccentric block, and carry it with 





them in their motion, altering its throw, and con- 
sequently the point of cut-off of the valve. The springs 
and weights are so designed that they do not move 
from their position of rest until the engine is within a 
few revolutions of its full speed, and during this time 
the cut-off takes place at three-quarters of the stroke, 
At the normal speed and load of the engine the cut-off 
is at about one-fourth of the stroke, and it is claimed 
that if this speed be exceeded by about one per cent., 
the steam will scarcely. be admitted at all. The entire 
arrangement is much like the Turner- Hartnell governor 
made in this country. 

The valve is of the piston type, and as it is approxi- 
mately vertical, the wear on it is inappreciable. It is 
packed with four rings, and is carried on a rod which 
is fixed in a sliding crosshead pivotted to the eccentric 
rod. This crosshead is in the form of a plunger, and 
as it is packed with rings, it takes the place of the 
usual gland and confines the steam within the steam 
chest. The pistons are also made as plungers, and are 
long, so that water splashed up from the crank-well 
cannot reach the hot part of the cylinder. They have 
also double heads to prevent the heat of the steam 
being readily conducted through them. 

One of the special features of the design is that the 
cylinders are not placed centrally over the crankshaft, 
but to one side of a vertical line drawn through its 
centre. This is permissible, because the steam is only 
applied during the downstroke, the piston being 
pushed up again by the cranks. The length of the 
connecting-rods is five times the stroke, but for the 
position of the cylinders their greatest obliquity on 
the downstroke only corresponds to that of a rod ten 
times the length of the stroke. 

Ample arrangements are made for continuous lubri- 
cations, as it is one of the distinctive features of the 
engine that it may be run without any intermission 
whatever. There is a large reservoir or store of oil, 
and from this it drops visibly into two lubricators on 
the main bearings. That which runs out at the end 
of the bearing is caught by a ‘‘ licker,” and fed down 
a tube into the crank-well, where it floats on the top of 
the water, and when the engine is running, is churned 
into a froth which deluges the crank-pins, eccentric, 
and pistons. The steam is lubricated before it enters 
the cylinders in the usual way. The level of the water 
in the crank-well is kept constant by leakage from the 
cylinders and valve, and if this be insufficient water is 
added. An overflow is provided, taking its origin 
below the stratum of oil, and through this all surplus 
water escapes without carrying off the oil. 

ae to the illustrations, on page 153, Fig. 1 is 
a section through the valve, Fig. 2a section through 
one of the cylinders, Fig. 3 a section at right angles to 
Fig. 2, and Fig. 4 a perspective view of a number of 
engines driving dynamos, The cylinders A A are 
cast in one with the valve chamber B, and are bolted 
to the top of the crank case C. The heads a a are so 
constructed that if water should get into the cylinder 
from the steam pipe, they will give way before injury 
is done to any other part of the engine. In the centre 
of the cover there is a lid put in from the underside and 
held up by the screw g and plate j (Fig. 2). This lid 
has a small flange with a groove cut in behind it, and 
when there is a pressure in the cylinder equal to 300 lb. 
on the square inch, the metal cracks round this groove 
and gives relief. By means of this trifling damage 
the entire structure is saved from dangerous strains, 
and evidence is given of carelessness of the person in 
charge in starting the engine before the cylinder was 
warmed, and the steam Pipe was cleared of water. The 
pistons DD carry hardened steel wrist pins bb, to 
which the connecting-rods are pivotted. These latter, 
which are subjected to compression only, take at their 
lower ends on to pins P of the cranks, which are 
balanced by the bobs xa. The crankshaft bearings 
are made in the form of removable shells d d, lined 
with babbitt metal. Collar washers ¢ t, of bronze, 
form the end bearings of the cranks, and lead washers 
v v prevent the taper sleeves being taken up so as to 
cause binding. There isa centre bearing K between 
the cranks. The oil which works through the outer 
bearings is taken up by the ring wiper W, and de- 
livered through the tube e into the crank-well. The 
water in this well overflows through the pipe x, if its 
level rises beyond the proper line. The valve V is of 
the piston type and is packed with rings kk. It is 
set in a removable seat in which the ports are cut, and 
which is forced into its joint. It can be cheaply re- 
placed should it ever become necessary. The valve 
guide J serves in lieu of a stuffing-box to confine the 
exhaust steam, which is emitted through the branch 
N. Water is supplied to the crank case through the 
pipe R, and oil may be added in the same way if 

esired, although the constant drip from the reservoir 
O, through the pipes / / and cups /f, supplies a suffi- 
cient quantity. 

The governor (Fig. 5) comprises a disc A keyed to 
one of the cranks, Pivotted to this disc is an arm c, 
to which the eccentric block C is fixed. B Bare the 
governor weights, pivotted at Jb, and connected by 
link e, One of these is also coupled to the eccentric 
block by the link f The centrifugal force of the 





weight is opposed by the springs D D, aad their motion 
is limited by the stops ss, The effect of the alteration 
of the position of the eccentric is not only to vary the 
cut-off, but also to increase and decrease the compres- 
sion, an early cut-off being accompanied by a greater 
amount of compression. 

The European makers of these engines, of which 
2000 are in use, are Messrs, Alley and Maclellan, 
Sentinel Works, Glasgow. 





PRIESTMAN’S DREDGER. 

Ir will be remembered that last Good Friday a very 
large blasting operation was most successfully carried out 
by the chief engineer of the London and St. Katharine 
Dock Company, at the Albert Dock entrance, whereby 
a solid cement dock wall, weighing about 8000 tons, was 
blown up in a moment by means of 1430 charges of dyna- 
mite fired by electricity. Having demolished the wall it 
next became necessary to consider the best means of 
raising the débris, a considerable portion of which con- 
sisted of very large lumps of solid cement, too large 
for the ladder dredger to lift successfully, and it was 
decided to use two of Priestman’s dredgers, fixed upon 
ordinary barges, the — being specially designed 
for the purpose. Our illustration on page 152, which is 
taken from a photograph, shows one of these crane 
dredgers at work, the grab being just in the act of 
landing a lump of cement. This system of dredger is 
found to have special advantages for such work, effect- 
ing a large saving in time and money, as otherwise 
diving would be necessary. With this system ordinary 
dredging can be undertaken in almost any depth of 
water, and owing to the rapidity of working a large 
amount of work can be accomplished in a short time. 
Upwards of 350 complete steam machines are now 
working in different parts of the world for very various 
purposes ; by employing buckets or grabs of different 
designs, dredging, excavating, and elevating of variou 
kinds can be accomplished above or below water. 








A CLYDE-BUILT TORPEDO VESSEL FOR 
THE RUSSIAN GOVERNMENT. 

CoNSIDERABLE interest has been excited on the 
Clyde during the last few months in regard to a small 
and exceedingly curious vessel built by Messrs. James 
and George Thomson, Clydebank. During the time 
that she was being constructed and equipped with her 
engines, boilers, &c., she was kept under cover, thereby 
stimulating the curiosity of the public ina very marked 
manner. Eventually the fact leaked out that this re- 
markably novel craft was being built to the order of 
the Russian Admiralty, and that she was designed for 
use asa swift torpedo vessel. Launched a few weeks 
since, during which she has been subjected to a series 
of experimental trials for the purpose of testing her 
steaming and manceuvring capabilities, she has 
now been seen by many hundreds of persons, whose 
interest in her has been very much increased by 
witnessing her most unusual build and her remark- 
able speed on trial, both of which have given rise to 
many comments. As regards her form we may say that 
she is not very unlike a large fish having a long rounded 
forepart which slopes downwards towards the stern in 
a conical form. She lies low in the water, and her 
deck, aft, from the conical forepart, is very much 
rounded, both crosswise and longitudinally. 

Known as ‘‘ No. 7,” she is a vessel of 150 tons dis- 
placement when full with her stores and armament, 
her length over all being 148 ft., and her breadth 
17 ft. As regards her propelling arrangements, it 
should be remarked that she is a twin-screw vessel, 
and if not the first torpedo vessel of that type yet afloat 
it is confidently stated that she is the first twin-screw 
vessel of her kind that has been built in this country. 
Her engines are of the vertical compound type, with 
cylinders 14 in, and 244 in. diameter, and 15in. stroke ; 
they are supplied with steam of 130 lb. pressure from 
two boilers of the locomotive type, 17 ft. long, and 
5 ft. 3 in. diameter, each being placed in a compart- 
ment by itself. There are two torpedo tubes in the 
bow which are designed for discharging torpedoes 19 ft. 
in length ; and there is likewise a torpedo tube on 
deck, which can be fixed on either broadside at pleasure, 
Her own armament proper consists of two revolving 
cannen, each of which is capable of firing right ahead 
and all round each side of the ship. She is fitted with 
incandescent electric lights throughout, and she has 
in addition an arc light; for searching purposes. In the 
fore-part of the vessel there is a protected conning 
tower in which the steam steering gear and telegraphs 
for working the ship are placed. All the machinery 
is completely surrounded by coal, which forms a pro- 
tection for it. 

It may be said that the speed and mancuvring 
powers of this vessel constitute her most impor- 
tant features. When tried on the measured mile in 
the Gareloch last week, this little craft attained the 
great speed of 22 knots, or 25.33 miles per hour, 
or fully 24 knots in excess of the speed asked when 
she was ordered. It is understood that never in 
any vessel built on the Clyde has such a speed 
been attained up till the present time, In con- 
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nection with this subject we may remark that Messrs. 
Thomson have in hand for the Spanish Government 
a torpedo vessel which is intended to beat even this 
record to the extent of one or two knots per hour. 
While ‘‘No. 7” was running on her trial her en- 
gines developed upwards of 1400 indicated horse- 
power, making 400 revolutions per minute, being equal 
to a piston speed of 1200 ft. per minute. 

This vessel leaves nothing to be desired as regards 
her manceuvring capabilities, for though nearly 150 ft. 
in length she can describe a complete circle in 73 
seconds. On the occasion of her last trial she gave 
most striking evidence of her speed and turning power. 
One of the new Clyde-built river steamers had a turn- 
out for a run up the Gareloch, and little ‘‘No. 7” 
ran after her, went completely round, stopped, went 
full speed astern for a short while, and again ran 
after the bigger vessel, circling completely round 
her, and finally left her astern. On the measured 
mile she ran full speed astern, and even in that 
most undignified mode of steaming she ran at the 
rate of 154 knots per hour. 

The designing of ‘‘ No. 7” was entirely carried out 
at Clydebank Shipyard, and her construction has been 
superintended by Captain Schensnovitch, of the Im- 
perial Russian Navy. 








TORPEDO BOAT ENGINES. 

Some months ago* we gave in these columns a 
series of illustrated articles in which we described 
at length the various types of torpedo boat built 
by Messrs. Yarrow and Co. We now propose to 
deal with the machinery used for driving these 
boats ; a subject which cannot fail to be of interest 
not only to marine engineers, but to the engineering 
world at large, considering the extraordinary results 
attained by the Poplar firm with their vessels. On 
a two-page engraving we give illustrations of the 
engines and condenser used by Messrs. Yarrow and 
Co. in their first-class boats of the type we described 
and illustrated in the articles referred to. Fig. 3 
is an end elevation; Fig. 1 an end view with the 
valve chest cover and valve removed and the big 
end and little end of the connecting rod in sec- 
tion ; Fig. 2 is a longitudinal section ; and Fig. 4 a 
half-plan through the cylinders. The latter are 124 
and 214 in. in diameter by 16 in. stroke. The 
following are some of the most noticeable features in 
the design of these engines. The high-pressure slide 
valve is fitted with a balancing arrangement which 
may be easily followed by reference to the drawing. 
It will be seen that the back of the valve has attached 
to ita dished plate which slides upon the outside of the 
valve chest cover, a hole being cut througk the latter 
to allow the attachment to pass through by which the 
valve and the plate in question are held together. 
The space behind the relief plate is in communication 
with the receiver. One great advantage in this ar- 
rangement is that any wear that takes place on either 
of the faces is all in one direction, and as the valve 
wears, the plate also wears and follows it up, so that 
if the spacing be carefully adjusted in the first instance 
no further adjustment will be necessary. This valve 
has been in use some time, and we are told has given 
every satisfaction. Fig. 5 shows another arrangement 
in which a movable top cover is fitted to the valve 
chest so as to allow the slide valve to be more readily 
removed. The valves are of cast iron. Messrs. Yar- 
row use a slotted link of the ordinary locomotive type, 
the link and pins being of wrought iron case-hardened. 
Although there is no means of adjustment to compen- 
sate for wear with this arrangement, Messrs. Yarrow 
state they give preference to it, provided ample wearing 
surface be given, on account of its simplicity, rather 
than have recourse to the numerous pins, blocks, &c., 
necessary with other arrangements. The piston rods 
and connecting-rods, which are of steel, are all bored out 
so as to reduce as much as possible the vertical un- 
balanced weights. The hollow in the connecting rod is 
made use of as a simple means of lubricating the crank- 


in. 

. The plan of stuffing-box adopted is worth attention. 
The hole in the bush of the cylinder cover is clear of 
the piston-rod all round for about $ in. A ring 
is fitted into this stuffing-box which fits the rod but is 
loose in the box by } in. all round. The same 
arrangement is adopted with the gland itself and the 
ring belonging to it. By this plan it will be seen the 
piston-rod is capable of having a slight lateral motion, 
should the wear of the sliding block, or the piston, or 
the springing of the engines render such motion neces- 
sary. Before this plan was adopted, it was found that 
if the rod came into hard contact with the gland or the 
bush of the stuffing-box on one side, it immediately 
heated on that side. This resulted in an expansion of 
the heated side and consequently the rod became 
slightly curved. It will be seen that this would ag- 
gravate the evil, and in very quick-running engines the 
question became one of serious import. 

In Figs. 6 to 10 we give illustrations of the con- 
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denser used in connection with these engines. It is 
made of copper, No. 14 B.W.G., and is strengthened 
by two gun-metal rings of T section. The circulating 
water is passed through in two different and indepen- 
dent ways. The lower nest of tubes receives its 
supply direct from the sea, the water passing through 
the tubes by the motion of the boat, while the upper 
part receives its supply from the circulating pump. 
The separate inlet branches and the combined delivery 
branches are shown in the drawing. By this plan the 
condenser can be kept cool and a vacuum maintained 
while the boat is at rest; and while running a more 
direct and ample supply of refrigerating water is passed 
through the tubes. This supply varies with the speed 
of the boat, and consequently the volume of steam to 
be condensed. The tubes are composed of a special 
alloy in which great strength is said to be combined 
with lightness. They are gin. outside diameter and 
6 ft. 8 in. between the plates. There are 853 in all, 
and the total cooling surface is 933 square feet. Each 
tube is packed with two or three turns of lamp wick 
soaked in tallow, and kept in plaee by a screw gland 
which is provided with a small internal lip to catch 
the end of the tube in order to prevent it moving end- 
wise, in the manner tubes have a tendency to do, pro- 
bably on account of the continual expansion and con- 
traction taking place. 

We shall give further illustrations and descriptions 
of this machinery in a future number. 








RAILWAY WHEEL TYRE LATHE. 

WE illustrate on page 160 a very fine double railway 
wheel tyre turning and boring lathe, designed to turn 
two wheels on their axle at one operation, or to turn a 
tyre on one face-plate and bore the boss of the wheel 
on the other, simultaneously or independently. It is 
fitted with quadruple compound slide rests for turning 
the flanges, and flat or tread, of locomotive wheels up 
to 6 ft. in diameter. The face-plates are 6 ft. 6 in. in 
diameter, and are fitted with adjustable drivers, and 
four portable gripping chucks which can be adjusted 
to any desired position quickly. The whole of the 
gearing is cast steel, of great strength and power, 
suitable for operating upon steel tyres with deep cuts 
and broad traverse. Each head can be worked at a 
different cutting speed, and the two can be run inde- 
depently or simultaneously. The feed motion for the 
rests is self-contained, and is arranged to avoid the un- 
equal cuttingstrains and prevent the great wear and tear 
in working parts that the ordinary form of feed motion 
is subject to. The bottom shaft for driving the face- 
plates is steel, working in gun-metal adjustable bear- 
ings; and of suitable strength to stand the heaviest 
cutting strains. Every part is arranged so that it is 
easy of access, and is capable of being removed expe- 
ditiously. The lathe complete weighs about 26 tons 
and is of the most powertul type of this class of cut- 
ting tool. The maker is Mr. W. Asquith, of Highroad 
Well Works, Halifax. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 31, 1886. 

Tue industrial indications are of a most encou- 
raging character in all branches, and through all 
sections of the country. It is rumoured to-day that 
contracts for from 40,000 tons to 50,000 tons of steel 
rails will be placed, for delivery in the south and 
south-west. Une small lot of 1500 tons went ashore 
in astorm the other day. Several inquiries are in the 
market to-day for foreign rails, and it is not at all 
improbable that contracts will be made, for the reason 
that American makers are not in a position to make 
deliveries at convenient dates. This week’s busi- 
ness will reach from 25,000 tons to 30,000 tons, 
and large contracts are looked for, daily, which, if 
placed, will fill up three or four mills, to the end of 
the year. It is, however, —_— that some buyers 
will be obliged to go abroad, to get their orders filled. 
Large contracts have been placed this week for steel 
slabs from Germany, and there is a great deal of inquiry 
in hand for old rails, Bessemer pig, spiegeleisen, and 
other material. There are large deliveries of African 
and Spanish ores at Baltimore. The American markets 
are very active. The iron trade statistics, as just 
published, show that for the first six months of this 
year, the pig-iron production reached the enormous 
figures of 2,954,209 tons, as against 2,379,053 tons for 
the last half of last year, and against 2,150,816 tons 
for the first half of last year. Quite a number of fur- 
naces are being remodelled, relined, and improved, and 
ironmaking, even in spite of the increased cost of 
labour, is Sedtaine in cost. The southern furnaces are 
doing remarkably well, and large amounts of southern 
iron are being offered. Pennsylvania still leads in iron- 
making, her production for the first half of this year 
being 1,541,793 tons, or about a quarter of a million 
tons more than the production for the last half of last 
year. The production of Bessemer steel rails and 
ingots shows a great increase, The steel rail produc- 





tion for the first half of this year was 707,447 net tons, 
as against 452,446 tons fcr the last half of last year. 
The Bessemer steel ingot production for the first half 
of this year was 1,173,663 tons, as against 763,344 tons 
for the last half of last year; this including the Clapp- 
Griffiths ingots, of which the production is put at 
24,810 tons. The production of open-hearth steel 
ingots this year has been 92,540 tons, against 68,838 
tons for the last half of last year. All the western mar- 
kets are in excellent condition. Demand is heavy, 
prices firm, inquiry active, and new enterprises coming 
to the front. There is a general industrial activity 
which promises to continue. 





LAUNCHES AND TRIAL TRIPS. 

A FEW days ago Messrs. Swan and Hunter launched a 
fine steel paddle steamer from their yard on the Tyne, 
which is intended for the Sproston Dock and Foundry 
(British Guiana) Company for mail and passenger service. 

his vessel, which was named the Horatia, is 175 ft. in 
length, 19 ft. Gin. in breadth, and 8 ft. in depth. Her 
engines are by Messrs. Black, Hawthorn, and Co., of 
Gateshead, and are on the compound diagonal surface- 
condensing principle, capable of indicating 550 horse- 
~—— and of propelling the steamer at a speed of 134 

nots, 


On July 22 the steam yacht Experience, built by 
Messrs. Beesley and Sons, Barrow-in-Furness, ran her 
trial trip. She is constructed of Siemens steel to Board 
of Trade requirements, is schooner-ri , and 60ft. by 
9in. by 6in., and a very full model, the midship section 
being nearly rectangular; the ero is supplied by 
Messrs. Jens Jensen and Co., engineers, Birkenhead, and 
consist of a pair of Jensen’s patent inverted direct-acting 
compound engines with intermediate receiver and cranks 
at right angles, and driving a pair of Beesley’s paddle 
wheels. The engines p tions Sa upwards of 100 horse- 
power, drove the paddle wheels at 200 revolutions per 
minute, and maintained a speed of about 8 knots. It may 
be stated that the bviler is of the ordinary horizontal 
type and is only 4 ft. 3in. in diameter by 6 ft. long. 





The National Company’s steamer America, which put 
back some weeks since with her high-pressure engine 
damaged, left Liverpool on Saturday, August 7, on a 
trial trip, after having had a new high-pressure piston, 
piston-rod, and cylinder fitted, and her machinery 
thoroughly overhauled. She ran to the “‘ South Stack” 
and back, and on her homeward run was timed between 
the “Skerries” and the Bar Lightship, the distance, 48 
knots, being covered in less than 24 hours, or at the rate 
of 19} knots per hour. The America had a flood tide in 
her favour, but nevertheless the result is considered very 
satisfactory. Allthe work, the castings for which weighed 
26 tons, was executed by Messrs. James Jack and Co., 
and completed on board by them under a heavy penalty 
in the short space of eight weeks. Not a hitch occurred 
from start to finish, and everything worked in the 
smoothest and most satisfactory manner, 








Messrs. RANSOMES, SIMS, AND JEFFERIES.—We have 
received from Messrs. Ransomes, Sims, and Jefferies, of 
Orwell Works, Ipswich, copies of new editions of their 
catalogues, relating to ploughs, rakes, and lawn mowers, 
and to engines, thrashing machines, grinding mills, pump- 
ing and sawing machinery, &c. This dian has been cele- 
brated since the commencement of the century for their 
ploughs, and still maintain their position, providing im- 
plements for all soils, crops, and countries. Phe catalogue 
contains illustrations of ploughs not only for the farmers 
but also for the vine grower, the cotton planter, the ryot, 
and many others, each instrument being specially adapted 
to local conditions, 

Tue Lonpon, BricHToN, AND SoutH Coast RAILway 
Company. —The total amount of capital expended by the 
London, Brighton, and South Coast Railway Company 
in the half-year ending June last, was 103,819. The 
details of the expenditure show that 33,683/. went for land 
and compensation, 64,136/. for work, including materials 
and engineering, and 4355/. for law and Parliamentary 
charges. More than half the amount was incurred qn 
the new Oxted and Groombridge line, the works on which 
had been somewhat impeded by the difficulty of getting 
pessession of the land, but they are now making satis- 
factory progress. The line is about fourteen miles in 
length, and when completed will materially shorten the 
route to Tunbridge Wells and Eastbourne. The recently 
opened Croydon, Oxted, and East Grinstead line took a 
further amount of 7044/., and 18,936/. was spent in the 
acquisition of additional land at New Cross, The Ashtead, 
Eastbourne, Forest Hill, and Shoreham Stations were en- 
larged at a cost of 3885/. ; and new stations were opened 
at Honor Oak, Keymer, and Southsea at a cost of 6370/, 
New sheds and offices on the eastern quay at Newhaven 
took 6545/., and the doubling of the Littlehampton 
branch 1086/. The fitting of Westinghouse brakes to 
rolling stock cost 1517/7. There was no charge to capital 
for new rolling stock. Sundry conversions and improve- 
ments were charged to revenue. The estimated further 
expenditure on capital account is 118,949/. in the current 
half-year, and 283,441/, in subsequent half-years, a total 
of 402,390/. The chief items are 195,598/. for the com- 
pletion of the Groombridge line, 59,004/. for improve- 
ments at Lewes, 44,312/. for new engine sheds, 32,172/. for 
enlargement of stations, and sundry amounts for other 
improvements, including 11,8197. for the Westinghouse 
automatic brake, 
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RANSOME’S REVOLVING CEMENT FURNACE. 
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Mr. FREDERICK RANSOME, who is well known for | 
his improvements in the application and manufac- | 
ture of Portland cement, has lately brought out a} 
novel system of burning that material. By the new | 
process a great economy is effected in the cost of pro- | 
duction, for the amount of labour and fuel is greatly | 
reduced, while a much smaller expenditure for plant | 
is required for a given turn-out of cement. The cha- | 
racteristic feature of the new method is that the | 
material is burned in a state of powder, and that it Ff 
ye pir from the furnace in this mg at he | aaa aaeeaeaeaeaEeEeoeEeE SSL SS 
final grinding is reduced from a tedious and expensive : 
process to a very simple and rapid operation. The PECK’S SLIDE VALVYV EK. 
conduction of the dried slurry |into and through the 
furnace is continuous and automatic, and the heavy 
labour hitherto involved in loading the kilns, and after- | 
wards in withdrawing and breaking up the clinker, is 
avoided. The heat is obtained by the use of producer 
gas, at about one-third of the cost for coke in the 
usual process, the total economy from all sources 
amounting to several shillings per ton of cement 
produced, while the capital locked up in plant is very 
greatly reduced, 

According to Mr. Ransome’s method of making | 
cement, the slurry, after having its moisture driven 
off in the usual way, is ground into fine powder. It is 
then fed by means of a hopper into an inclined revolv- 
ing furnace, consisting of a long cylinder lined with 
refractory material and sloping from its inlet to its 
delivery end, In the immediate neighbourhood of the 
point of entry of the powdered slurry, heated gas and 
air are admitted to the cylinder, and, becoming ignited, 
preduce a long flame which fills the cylinder and 
thoroughly burns every particle of the dust as it falls 
from side to side of the cylinder during its revolution. 
Thus every atom of the cement is exposed to an in- 
tense temperature which has the most complete access 
to it on all sides, and yet the powder is not fused into 
a mass of clinker needing to be broken up and ground 
at a great expenditure of power. A certain amount of 
grinding is considered desirable, as the strength of 
cement depends greatly on its fineness, but the opera- 
tion is not heavy or expensive. 

It will be readily understood that the furnace for 
burning the cement may be constructed in several 
different ways, the only essential feature being the 
revolving inclined cylinder, which is provided with 
internal fins or corrugations to carry up the powdered 
slurry, and then discharge it hke rain across the | - 
flame and current of products of combustion. The | 
other details can be varied according to circumstances, | 
but as the gases must necessarily escape at a high 
temperature, they are led, as shown in the furnace 
illustrated above, through a regenerator of cellular 
brickwork to which they impart their heat. This | 
regenerator is made in duplicate, as is well under- | 
stood, the hot products of combustion passing through | 
one part, while the air and gas, separated by a parti- | 
tion, pass through the other. At frequent intervals | 
the flow is reversed, and the products of combustion | 
and air and gas exchange places, so that each block of | 
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brickwork is alternately heated and thus imparts its | tion of a ton of cement, while it requires half a chaldron| that they scarcely need to be pointed out. The 
heat to the gaseous fuel. It is found that from 2 ewt. of coke to do the same work in the ordinary kiln. ponderous and expensive kiln is superseded by a fur- 
to 3 cwt. of cheap coal will furnish gas for the produc- | The advantages of the new process are so evident | nace which acts continuously, and delivers the cement 
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(Figs. 1 and 2); the distance between the centres of 
main piers 1510 ft. ; and the length of each of the shore 
arms of the cantilevers 565 ft. Over the main piers 
the cantilever trusses are 212 ft. high, and 100 ft. in 
width from centre to centre of trusses, They converge 
to 32 ft. wide at each end of the cantilevers. The span 
connecting the cantilevers is 384 ft. long, 50 ft. deep 
at the centre, and 160 ft. above high water. 

Main Piers.—The main piers are 95 ft. high above 
low water, the length at the base, including the ice 
breakers, is 240 ft. ; extreme thickness 75 ft., and the 
thickness of the ice breakers 31 ft. The length of the 
pier on top is 123 ft., and each bridge seat 21 ft. by 
66 ft. The plan of the piers at the bottom consists of 
two octagons, each 75 ft. in diameter, with inclined 
ice breakers the same thickness as the length of the 
side of the octagon. Above the water each pier 
—— assumes the shape of the letter H (Fig. 5), 
orming the longitudinal bridge seats, 21 ft. wide, and 
66 ft. long on the top. 

Anchorage Piers.—The anchorage piers are about 
125 ft. high, 66 ft. square at the base, and 50 ft, square 
on the top. At suitable distances from their upper 
surfaces, grillages of heavy I beams are built into the 
masonry for the anchor plates and washers to bear 
against (Figs. 11 and 12). 

Lower Chords.—The lower or compression chords 
of the cantilever trusses have rectangular sections, 
formed of four vertical webs with steel angles at top 
and bottom, top covering plates, and stay plates and 
channel bar lacing on the under side. The chords, in 
each direction from the main piers, are curved up- 
wards, but the curves are composed of straight parts, 
extending on the under side between = midway 
between the pairs of vertical posts; and on the upper 
side the straight parts extend nearly to the vertical 
posts nearest the piers in each direction. This arrange- 
ment forms plane surfaces for the pairs of posts to rest 
— and cuts off tapering pieces from the upper 
edges of the webs, thus gradually diminishing the 
depth of the chords from the panel adjoining the piers 
to their ends, in each direction. The chords are also 
gradually diminished in width, ona 4 by reducing the 
thickness of the webs, and partly by extending the 
re-enforcing plates at the pin-holes on the inside sur- 
faces of the webs; thereby keeping the details of the 
work straight and parallel, notwithstanding the general 
curvature and tapering of the chords in both depth and 
width, 

Lower Laterals.—The chords are retained firmly in 
position, and enabled to resist lateral and wind pres- 
sures, in either direction, by two diagonal lateral 
braces in each panel of their length. The shore ends 
of the lower lateral system are united by wind struts, 
with pin connections, to heavy box beams built into 
the masonry ; thus resisting lateral pressures without 
interfering with the free expansion and contraction (in 
extent, about 5in.) of the shore arms of the canti- 
levers. 

Upper Chords.—The upper or tension chords of the 
cantilevers are formed of tiers of eye-bar chords, 
placed over each other. In the design there are three 
tiers of chords near the pier saddles ; but it might be 
advisable to increase this number to four or five, in 
order to reduce the bending moment on the oe The 
upper tie: begins at the ends of the cantilevers, and 
when the point is reached at which the accumulated 
stresses, from the suspenders, require a suflicient 
number of eye-bars to make up the maximum width of 
the chord, a second tier is begun, the first being con- 
tinued the full width to its connections with the top 
tier of the saddle eye-bars. The second is then con- 
tinued, and the number of eye-bars increased, accord- 
ing to the accumulated stresses from the suspenders, 
until the required width is again reached, when it is 
continued up, and connected with the middle tier of 
saddle bars; the third or lowest tier is arranged in a 
similar manner. 

Saddles.-—The saddles over the pier posts are also 
formed of three or more tiers of eye-bars, to correspond 
with the chords, and are made in three such lengths, 
so that the pin connections are brought exactly over 
the pier posts. The eye-bars of the saddles are 9 in, 
deep, their thickness corresponding to the 8-in. eye- 
bars of the chords ; their ends are sufficiently wide to 
keep the bars the same vertical distance apart; or 
plates can be introduced between them to make up for 
any deficiency in their depth. The lowest tier has 
twelve less eye-bars than the two upper ones; there 
being that number of suspenders connected to each of 
the lower pins. The suspenders pass through the caps 
of the posts, and have their ake rounded ; the 
stresses on them are transmitted by the pins to the 
adjoining saddle eye-bars. 

Upper Laterals.—The upper lateral system of brac- 
ing, like the lower, consists of two diagonal braces in 
each panel, formed to resist either tensile or compres- 
sive stresses. 

Suspenders.—The eye-bar suspenders are connected, 
at their upper ends, by the chord pins, to the lowest 
tier of eye-bar chords and the extensions of the vertical 
posts, or to the saddles. From each of the pier posts 
there are twelve suspenders, six in each set; as the 





stresses diminish four in each set are sufficient, which 
number is continued to the ends of the cantilevers. 
Expansion.—At both ends of the connecting span 
provision is made for variation in the length of the 
longitudinal members of the main span, caused by 
changes of temperature and deflection. The two end 
posts at each extremity of the connecting trusses stand 
on pin bases, attached to the lower chords of the canti- 
levers; their upper ends are in like manner united to 
the top chords of the connecting trusses; therefore 
when the longitudinal members expand or contract, 
the lower ends move freely with the ends of the canti- 
levers, their upper ends moving in the opposite direc- 
tion with the ends of the top chords of the connecting 
trusses. The struts uniting both the upper and lower 
chords of the cantilevers and connecting trusses, have 
each a slotted pin-hole at one end, sufficiently long 
(about 9 in.), and a simple pin connection at the other, 
to allow for vertical deflections. These movements 
will not appreciably alter the distance between the 
upper and lower chord members, therefore the sus- 
penders are not affected. The slotted struts are united 
together laterally by extra wind struts, thus leaving 


the continuity of the upper and lower lateral systems | my) 


of bracing unbroken by the expansion and contraction 
of the longitudinal members. The anchorage ends of 
the cantilevers are attached to rocker links by the 
lower chord pins, and are free to move (with a play of 
about 5in.), as the shore arms expand or contract ; 
the lower ends of the rocker links are connected with 
the anchorages by the fixed anchor pins. 

Stresses.—In preparing the diagrams of stresses, 
Figs. 6 and 7, the stresses on the cantilever trusses, 
the connecting trusses, and the upper and lower lateral 
systems of bracing only, are shown, it not being 
deemed necessary, for the illustration of the design, 
that the stresses on the transverse girders, the longi- 
tudinal plate girders and stringers should be given. 
The stresses produced by the live or moving loads on 
the cantilever trusses, are calculated for loads of 
2500 lb. per lineal foot, on each track ; un the connect- 
ing trusses the live loads are assumed to be 3000 lb. 
per linealfoot, on each track. The maximum stresses 
produced in any member, by these moving loads, 
are in all cases taken, and assumed to be sufficient 
to meet the local engine excesses. The wind stresses 
are obtained by multiplying the superficial area of 
the members in each panel of both cantilever trusses, 
the plate girders and deck, by the assumed pressure 
of 35 lb. per square foot, and considering the pres- 
sures on all surfaces above the centre line as con- 
centrated at the upper panel points, and all below, 
at the lower panel points. 


TRIPLE-EXPANSION ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—We notice at the recent meeting of the Institute 
of Naval Architects mention was made as to the introduc- 
tion of triple-compound engines. 

As far back as the year 1874, Mr. W. Gray, of West 
Hartlepool, had built at the Ouseburn Engine Works, 
Newcastle-on-Tyne, under our immediate supervision as 
his superintending engineers, a set of triple-compound 
three-throw engines. These engines had cylinders of 
11 in., 17 in., and 24 in. diameter, and 18 in. stroke. 
They were fitted to the s.s, Sexta, of Flensberg, dimen- 
sions of which vessel were : Length, 92.5 ft. ; breadth, 
20.1 ft. ; depth, 12.8 ft. The vessel was built at West 
Hartlepool by Mr. W. Gray. 

The Scie was of ordinary multitubular type working at 
120 lb. pressure. To increase the strength of the furnaces, 
in those days very decidedly the weakest part of the boiler, 
they were made in two lengths with a flange, or expansion 
joint in the centre. 

A successful trial trip was made in September, 1874, 
and we understand that for some time after being put on 
her station, the Sexta gave every satisfaction, and rate of 
consumption was very low, some 1} 1b. of fuel per indi- 
cated horse-power. 

After a few years running the boiler, principally the 
furnaces, gave an infinity of trouble, and as the owners de- 
sired to increase the vessel’s carrying power and speed, in 
1882 she was lengthened, and entire new machinery fitted 
by Moller and Holberg, of Stettin. 

We have been induced, as some of your readers might 
wish to know the fate of this, the first real triple engine, 
to run rather away from the point that we wished to par- 
arg J urge, and that is this, that to Mr. W. Gray, of 
West Hartlepool, belongs the credit for the introduction 
of the triple, three-throw, compound engine, whatever 
else may be due to others for following the lead he set by 
his enterprise. 

Thanking you in advance for kindly inserting this, 
we are, 





Your obedient servants, 
Wawn AND WILLcox, 
Consulting Engineers, 
45, Sunniside West, Sunderland, August 11, 1886, 








HAWKESBURY BRIDGE. 
To THE Epriror OF ENGINEERING. 
Srr,—Having read your correspondent Mr. J. Dixon’s 
letter in your issue of April 23, 1886, I feel bound to reply. 
I take it for granted he has never been in the colony of 
Australia, or he would not make such absurd remarks. 
We have several bridges here now in different parts, by 
different makers, and surely Mr. Dixon will allow the 





people here the discretion they are entitled to. _No doubt 
Government men have a deal to do with such matters, 
yet nevertheless they are not devoid of experience. Tenders 
are given to those manufacturers who make the article to 
suit the people, and not to suit the manufacturer. They 
know the American articles are flimsy, yet they last as 
long as strong bulk ones, and with less expense to keep in 
repair. I may here state the bridge in Brisbane is built 
by an English firm, and isa disgrace toengineering. The 
pillars of this bridge are of first-class work, but the body 
requires a gang of men always employed at it, and will be 
so until it is altered. The work needed here must be 
light and strong material for bridgework, and none other 
will do, and with pinned or rivetted joints that will with- 
stand the expansion and contraction which takes place 
every twenty-four hours without giving way. It is not 
the first cost which is always considered here an is known 
by the Brisbane cost) ; it is the cost of keeping in repair, 
and until the English firms make the materials to suit the 
colonies, the American ones will be acceptable. I might 
say the same thing happens in the case of wood-working 
machinery and pumping machinery. I have noticed for 
one English machine there are eight to ten American 
ones. Bow is it that such a state of things {is going on 
in England to let other countries’ machinery be more 
acceptable than her own, especially in her own colonies? 
e simple reason is, the American machinery suits the 
people, does the work just as well (I won’t say better) 
and takes less to keepin repair, and as long as the English 
firms remain obstinate to comply with the people’s wants, 
so long will their trade dwindle away. 


Yours aa 
. ARMITAGE, 
Queensland, June 19, 1886, 





AILSA CRAIG SIGNALLING STATION. 
To THE EpIToR OF ENGINEERING. 

Srr,—With reference to your article on the Ailsa Crai 
fog signalling job, may we point out that the engines use 
for the above are five 8 horse-power nominal ‘‘ Otto” gas 
engines made by Yours obediently, 

F. W. Crossey. 
Openshaw, Manchester, August 6, 1886. 








CASE-HARDENING. 
To THE EprTor oF ENGINEERING. 
Srr,—Will any one kindly inform me which is the 
simplest and best method of case-hardening link gear, 
&c., without ‘‘ twisting” or much ‘‘ scaling.” 


Yours truly, 
August 11, 1886. 








STRAW-CASING MACHINERY. 
To THE EDITOR OF ENGINEERING. 

Srz,—Can you favour us with the name of any maker of 
machines for the manufacture of the straw casings or en- 
velopes, which serve to protect the small glass bottles 
used to hold salad oils, liqueurs, &c.? We desire to pur- 
chase such a machine, and would not trouble you with 
this request had we not already exhausted the usual 
means of obtaining such information, 

Yours truly, 

Glasgow, July 29, 1886. M,N. 





NOTES FROM TEE SOUTH-WEST. 
Cardif.—Shipments of steam coal have improved to 
some extent. At Swansea and Newport exports of steam 
coal have also been up to an average. Prices have ex- 
perienced no change in the Cardiff market, but an 
improvement is anticipated before long. The house coal 
trade has been rather more active. 


The Severn Tunnel.—Arrangements are in progress for 
opening the Severn Tunnel for goods and mineral traffic on 
September 1. The machinery fcr a large ventilating fan 
at Sudbrook is erected, and the connections with the air- 
shaft are in progress. A short loop line at Bristol, con- 
structed in anticipation of the opening of the Severn 
Tunnel Railway, has been completed and is now in use. 
The junction of the Severn a Railway with the 
Great Western main line has also been completed. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The fifty-first half-yearly meeting of this com- 
pany was held on Friday at Bristol, under the presidency 
of Lieutentant-Colonel Savile. The report stated that 
the revenue account for the past half-year showed a dis- 
posable balance of 6083/. 7s., out of which the directors 
recommended that a dividend be paid at the rate of 3s. 6d. 
per share, a balance of 3082. 7s. 2d. to be carried to the 
current half-year’s account, The rolling stock of the 
company consists of 10,136 wagons and carriages and 
11 locomotive engines. The report was adopted. 


Water at Truro.—At the half-yearly meeting of the 
Truro Water Company, on Tuesday, a considerable dimi- 
nution in the quantity of water consumed by meter was 
attributed to the slackness of trade. It was stated that 
there had, however, been an increased number of services 
laid on. The chairman (Mr. A. C. Willyams) congratu- 
lated the company on an improved position, but said the 
shareholders cou not expect a dividend in the imme- 
diate future. 


Locomotives on the Great Western.—During the first half 
of this year 11 new locomotives were built for the Great 
Western Railway Compony at the cost of revenue, while 
26 engines received new boilers. The number of train 
miles run during the first half of this year was 36,566 less 
than the corresponding number of train miles run in the 
first half of 1885. 


Rhymney Railway.—The capital expenditure during the 
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past half-year has been as follows: On lines open for 
traffic, 5230/7, 11s. 1d. ; on new lines under Act of 1882, 
74621. 9s. 6d.; on working stock, ll. 1s. ; total, 12,694/. 
1s. 7d. On April 1 the company and the Great Western 
Railway Company commenced running through pas- 
senger and goods traffic to and from Merthyr Tydfil by 
means of the new railways authorised in 1882. On 
July 19 the companies began to carry the traffic of the 
Merthyr Vale Colliery of Nixon’s Navigation Company 
over the new lines. The railways Nos. 1, 2, and 4, autho- 
rised by the Rhymney Railway Act, 1882, are now, there- 
fore, in full work. The works on railway No. 3 have 
been completed with the exception of the signals at the 
junction with the Great Western Company’s Vale of Neath 
Railway, near the eastern end of the Abernant Tunnel ; 
and it is hoped that the whole will in a short time be 
ready for inspection by the Board of Trade. 


Middle Duffryn Colliery.—The 2 ft. 9 in. seam in the 
above colliery is about to be worked again. It is under- 
stood that the mode of working will be by contract. 


The *‘ Scout.” —The Scout, torpedo catcher, is progressing 
towards completion, being fitted with the electric light, 
and only waiting for her gun mountings, She will be ready 
for her trial, it is expected, by the end of the month. 


Great Western Railway.—Considerable progress has 
been made with the doubling of the Bristol and South 
Wales Union section. New stations at Pilning, Patch- 
way, Filton, and Ashley Hill have been completed. The 
works of the Patchway tunnel have been progressing. and 
will be completed in the course of the next three months, 
when asecond line of rails wil] be ready for passenger 
traffic. Satisfactory progress continues to be made with 
the works of the Bodmin branch. A junction line at 
Barnstaple is approaching completion, but the heavy 
nature of a portion of the works has prevented its being 
opened in time for the summer traffic of this year. A 
western loop line near Newport, connecting the South 
Wales section with the Western Valleys line, a line from 
Cymmer to Abergwynfi; and the doubling of a line be- 
tween Cwm and Waen Llwyd have been completed and 
brought into use. The doubling of the Yarw Valley 
branch is approaching completion. A new goods shed and 
depét at Gloucester have been completed, and the pas- 
senger station is about to be enlarged. The reconstruc- 
tion in stone and iron of a timber viaduct at Landore, and 
of a viaduct over the Usk, near Newport, have been 
commenced. The reconstruction of the Guildford via- 
duct, near Hayle, is nearly completed, and contracts have 
been let forthe reconstruction of viaducts at Penwithers, 
Chacewater, Blackwater, and Redruth. An extension of 
the Whitland and Cardigan line, from Crymmych Arms 
to Cardigan, has been practically completed, and will 
shortly be opened for passenger traffic. 


Western Wagon and Property Company (Limited).— 
This company held its annual meeting on Tuesday. 
The directors’ report showed an available balance of 
23191. 4s. 7d., less a dividend paid in January, 1886. The 
directors recommended for the half-year ending July 30, a 
dividend at the rate of 5 per cent. per annum (free of 
income tax). They further proposed that 400/. should be 
added to the reserve fund, and that a balance of 221, 18s, 7d. 
should be carried forward to the next account. The 
reserve fund now stands at 8900/. The rolling stock and 
works at Cardiff are in a satisfactory state of repair. The 
report was adopted. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was fairly steady last Thursday, and closed as on the 
previous day. uring the forenoon transactions took 
place at 39s. 2d., 39s. 1d., and back to 39s. 2d. cash, also 
at 39s. 34d. one month, with buyers at the close at 
39s. 14d. cash and 39s. 34d. one month, and sellers at 4d. 
more per ton. Business was done in the afternoon at 
39s, 2d. and 39s. 14d. cash, also at 89s. 4d. one month, 
and the close was sellers at 39s. 14d. cash and 39s. 4d, 
one month, and buyers at 4d. per ton lower. Friday’s 
market was flat, and prices fell 14d. per ton, making a 
decline of 2d. from the previous week’s close. There were 
transactions in the morning at 39s. 14d. to 39s. cash, also 
at 39s, 3d. and 39s. _ one month, the close being sellers 
at 39s. 24d. one month, buyers 39s. 2d., and the cash price 
nominally 39s. In the afternoon business was reported 
at 393., 388. 1l4d., and 3¥s. cash, also at 39s, 24d. 
and 39s, 2d. one month, with buyers at the close at 
39s. 2d. one month, sellers 39s, 24d., and the cash 
price again nominally 39s. The warrant market was 
quiet on Monday, and although prices showed a 
little more firmness in the forenoon, the close was at 
the same quotations as those of last Friday. The 
highest quotations were 39s. O4d. cash and 39s. 24d. 
one month in the forenoon, and 39s, cash and 39s. 2d. one 
month in the afternoon. Yesterday’s was stronger, and 
although not closing at the best, yet prices showed a gain 
of 1d. perton. On forenoon ‘Change transactions took 
vlace at 39s. 04d. to 39s. be cash, also at 39s, 3d. and 
39s. 34d. one month, the close being buyers at 39s. 14d. 
cash and 39s. 34d. one month, with sellers at 4d. per ton 
higher. Business was done in the afternoon at 39s. 2d. to 
393. 1d. cash, also at 39s, 4d. to 39s. 3d. one month, and 
the close was sellers at 39s. 1d. cash and 39s. 34d. one 
month, with buyers at 4d. lower per ton. There were 
transactions this forenoon at 39s. 04d. to 39s. 3d. cash, 
also at 39s, 44d. to 39s. 54d, one month, and at the close 
of the market there were sellers at 39s. 3d. cash and 
39s. 54d. one month, and buyers at 4d. perton less. A 
slight downward reaction was shown in the afternoon, the 
closing quotations being 39s. 2d. cash and 39s. 44d. one 
month for sellers, with buyers at 4d. per ton under. There 
is no general improvement showing itself in any branch 








of the iron trade, and so far as the pig-iron department is 
concerned, the local market is almost entirely void of 
speculative business, and fluctuations in price remain 
within very narrow limits. A considerable quantity of 
hematite pig iron is finding its way to the United States 
from West Cumberland vid Glasgow. The shipments of pig 
iron from all Scottish ports last week amounted to 9212 
tons, as compared with 7510 tons in the preceding week, 
and 7051 tons in the cerresponding week of last year. They 
included 1150 tons to the United States, 1170 tons to 
Canada, 130 tons to India, 170 tons to Australia, &c., 255 
tons to France, 560 tons to Italy, 610 tons to Russia, 
150 tons to Holland, and smaller quantities to other 
countries. One of the Dalmellington blast furnaces has 
been blown down during the past week, so that over all 
Scotland the number in actual operation is now 84, as 

ainst 93 at this time last year. At Gartsherrie Iron 
Works one furnace has been changed from hematite to 
ordinary iron, and at Calder Works one has been turned 
from ordinary to hematite pig iron, so that things are 
balanced. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
802,871 tons, as compared with 798,303 tons yesterday 
week, thus showing an increase of 4568 tons for the week, 
It is said that in the makers’ yards the stock amounts to 
fully half that in the warrant stores, and consequently 
the total stock now amounts at least to 1,200,000 tons, or 
about fourteen months’ output. 

Shipments of Locomotive Engines.—Amongst the ship- 
ments of machinery, &c., reported during the past three 
weeks or so, there has been included ten locomotive 
engines and tenders for Kurrachee, five for Bombay, 
three for Calcutta, and four for Antwerp, twenty-two in 
all, the total value of which is set down at about 50,000/. 


The Scotch Coal Miners.—The most important confe- 
rence of Scotch miners that has taken place for a number 
of years, was held in Glasgow on Monday of this week, 
with the view of deciding as to what action should be 
taken for improving the wages in the trade. There were 
representatives present, it was said, of about 36,000 
miners, from all leading mining districts of Lanark- 
shire, Ayrshire, Stirlingshire, Linlithgowshire, Mid and 
East Lothian, and Fife and Clackmannan. Very doleful 
reports were given in by most of the delegates as to the 
rate of wages being earned in most instances, but in one 
or two cases it was stated that the mineowners of Lanark- 
shire were showing a disposition to concede an advance. 
After a long deliberation it was resolved that restriction 
of the output should be persevered in, the output to 
include 2 tons to 3 tons of coal per day, the day to consist 
of eight hours, and the week to consist of five days. It 
was understood that such an output would generally be 
equal to about 2s. 6d. per day. Much was said on the 
subject of organisation, and it was stated that in many 
instances the men were ready to join district unions, 
which should be covered by county boards, and the unions 
of all the counties to become a general federation of 
miners in Scotland. It is certain that the present fer- 
ment amongst the miners north of the Tweed has not 
been equalled since long before the death of the late Mr. 
Alexander Macdonald, M.P., and an improvement in their 
condition is much to be desired. The agitation now in pro- 

ess is causing a stiffening in the price of coal. Already 

. to 6d. per ton has been added to quotations. 


Whitworth Scholarships—Awards to Glasgow Students. 
—In the list of this year’s awards of Whitworth scholar- 
ships, twenty-five in all, no fewer than seven have fallen 
to the lot of Glasgow candidates. Three of the 1501. 
awards has been taken by Glasgow men, and the other 
four get 100/. scholarships. Six out of the seven success- 
ful candidates were students in the Glasgow College of 
Science of Arts. Probably no other important centre of 
the engineering industries has ever had such a great 
measure of success in the Whitworth scholarships exami- 
nations as that just mentioned in respect of this city. 


Steel for the New P. and O. Liner.—It is stated that the 
steel required for the construction of the 7000-ton steamer 
which Messrs. Caird and Co., Greenock, have just con- 
tracted to supply to the Peninsular and Oriental Steam 
Navigation ie ag is to be supplied by the Steel Com- 
pany of Scotland. Included that needed for the hull, 

ilers, &c., the contract involves the supply of about 
2500 tons of steel. It is not unlikely that an order for 
another vessel of the same size will, by-and-by, be placed 
with Messrs, Caird and Co, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRouGcH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, but the market was 
as flat asever. No. 3 Cleveland pig was again nominally 
quoted 29s. 3d. per ton, parcels for prompt delivery 
changing hands at a trifle less. Advices from all iron 
centres were unsatisfactory, but it was stated that a good 
deal of iron was still being sent to the United States. 
The shipments appear a little better this month, 
there having been exported from the Tees up to date, 
18,900 tons of pig iron as compared with 15,900 tons at 
the corresponding period in July. The Board of Trade 
returns, which have just been published, are more en- 
couraging. The chief increase in the exports of iron is 
in hematite pigs, and larger quantities of steel have also 
been sent away, mainly to America. Hematite pig iron 
is steady at 41s. 6d. per ton mixed numbers f.o.b. east 
coast ports. The manufactured iron trade throughout the 
North of England continues dull, and there is no prospect 
of the depression coming to anend. Many of the works 
are still entirely closed, and those which are in operation 
are only partially employed. Iron ship-plates are quoted 








4l. 7s. 6d. per ton, angles 4. 5s., steel ship-plates 6/., and 
steel angles 5/. 15s., all less 24 per cent. at works. 

Engineering and Shipbuilding.—Engineering, although 
far from as active as it should be, is rather better em- 
ployed. Marine builders have more work on hand than 
they have had for some time, and it is hoped that the 
slight improvement in shipbuilding will keep the marine 
shops rather busier. The northern rivers present a more 
animated cope than they did a few months ago 
on account of the number of vessels recently launched 
lying alongside the various yards. It is satisfactory to 
note that while these steel steamers are being completed, 
the berths which they have vacated are nearly all filled 
up. In spite of the low cost at which steamers can be 
built, however, it is matter for regret that there are still 
so many empty stocks. A few days ago Messrs. J. Read- 
head and Co., of South Shields, sent the beautiful steel 
cargo steamer Gwyder on her trial trip. This vessel has 
been built for the Hunter River New Steam Navigation 
Company, of Sydney, New South Wales. She is fitted up 
with all the newest appliances, and has been constructed 
more particularly for the conveying of large numbers 
of cattle, sheep, and horses on deck. Her trial 
was in every hag, 2 satisfactory to the builders and 
owners. Messrs, Perry and ton, of West Hartle- 
pool, have just launched a steel coble, which they have 
named the Enterprise, and which is so constructed 
that she cannot possibly capsize. 


The Steel T'rade.—The production of steel continues to 
increase in the North of England, and it is gratifying to 
know that all the works are fairly well employed, and 
that orders are in hand which will occupy them for some 
months to come. There is a little better demand for 
steel plates, and the steel rail mills are kept regularly 
going on orders recently received. The only matter for 
regret is that prices are still low, the chief reason of this 
being that the ironmasters have so readily adapted their 
works to the production of steel, and this has enabled 
them x ea easily the increasing requirements for steel 
material. 


The Coal and Coke Trades.—The productive power in 
the fuel trades is far beyond the demand, but it is con- 
soling to know that there is a little improvement in the 
coal and coke trades, and that the tendency of prices for 
coal is upward. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

North Central Wagon Company, Rotherham.—The re- 
port of the directors of the above company for the half- 
year ending June 30 has been issued. It stated that the 
sum of 472/, 15s. 8d. had been charged for law expenses, 
This has been incurred owing to the course adopted by 
the Manchester, Sheffield, and Lincolnshire Railway in 
detaining nine wagons har to this company for a 
debt of one of their tenants. he railway company in 
the first instance claimed the sum of 2371. 7s. 10d., and it 
was not till the day of trial of the action that, by their 
counsel’s advice, they reduced the claim of 25/. lls. It 
was heard before Vice-Chancellor Bacon, who viewed the 
transaction in the — of a loan on the wagons, and 
maintained that it infringed the provisions of the Bills of 
Sale Act, and should have been registered asa bill of sale, 
and in accordance with that view he gave judgment 
against this company. The directors have given notice 
of appeal, and have strong reason to hope for a reversal 
of this judgment, and the consequent recovery of a very 
large portion of these law charges. The balance of profit 
available for dividend, after setting aside 115/. 15s. for 
depreciation of plant, amounts to 4010/. 3s. 9d., out of 
which the directors recommend a dividend at the rate of 
6 per cent. on the paid-up capital, free of income tax, 
leaving 296/. 13s. 6d. to be carried to the next account. 


Samuel Fox and Co., Limited.--The following is the report 
of the directors of thiscompany: Thebalance sheet shows a 
net profit for the year of 36,122/. 13s. 5d., which added to 
2449/. 8s. 8d. from last year, gives a total of 38,572/. 2s. 1d. 
It is proposed to declare a dividend at the rate of 15 per 
cent. per annum, free of income tax, towards which an 
interim dividend at the rate of 10 per cent. per annum, 
was paid on the 1st of March last. This will absorb 
36,000/., leaving 2572/. 2s. 1d. to be carried to the next 
year’s account. Although the results cannot but be re- 
garded as satisfactory, the condition of trade during the 
year, and especially during the latter part of it, has been 
such as to make the realisation of profit very difficult. 
The directors have from time to time had under their 
consideration the question of uncalled capital, and as 
there is now no probability of it being required, they 
recommend that the amount of each share be reduced 
from 100/. to 80/., and should this meet with the approval 
of the shareholders steps, will be taken to give it effect. 
By the articles of association Mr. Frederick Bardwell 
retires by rotation from the direction at the annual meet- 
ing, and is recommended for re-election. 


Filtering the Hornsea Water Supply.—Now that the 
question of supplying towns with pure water is attracting 
such universal attention, Councillor C. Shaw, who resides 
at Hornsea, has invited several members of the Hull Cor- 
poration to Hornsea, to see the ingenious filtering arrange- 
ments which Mr. Holmes, the engineer of the Hornsea 
Water Works, has adopted for filtering and purifying the 
water supplied by the company there. The Hornsea 
water is pumped from a hose, whose bottom is on a level 
with the surface of the Mere, the water being obtained 
from the chalk. At first it was far from satisfactory, and 
formed such a scale upon the boilers that it materially 
affected their working. Mr. Holmes, whois evidently an 
enthusiast in his work, set himself the task of remedying 
this state of things. The water has always been pumped 
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LOSS OF LIFE AT SEA. 

THE subject of loss of life at sea is one in which 
the people of this country take at all times very 
great interest. Owing to our insular position, as 
well as to the fact that the magnitude of our navy, 
both imperial and mercantile, has caused our sailors 
to be drawn from all parts of the country, a general 
concern for the welfare of seamen has been induced 
which is felt in no other industrial undertaking. It 
is this sympathy for those who go down to the sea 
in ships which has made it easy for agitations upon 
loss of life at sea to be carried on with so much 
success, and which has influenced Parliament to pass 
measure after measure restricting and regulating 
the operations of those who own and manage ships, 
in a way without parallel in the carrying out of 
even the most dangerous employment on land. We 
all remember the highly sensational and long sus- 
tained agitation conducted by Mr. Samuel Plimsoll 
more than twelve years ago, which resulted in the 
appointment of the Royal Commission on Unsea- 
worthy Ships, and in the passing of measures which 
it was believed at the time would have a beneficial 
effect in preventing overloading and the sending of 
unseaworthy ships to sea. Since that time the 
Legislature has not been idle. A number of Acts 
dealing with the mercantile marine have been 
passed, but still loss of life at sea, instead of de- 
creasing, has, in the opinion of the Board of 
Trade officials, gone on increasing at an alarm- 
ing rate. Some of these measures have no doubt 
had a beneficial effect in reducing the loss of 
life and property at sea, while others have 
served only to intensify the evils they were 
designed to remedy or have opened up new sources 
of danger. As an instance of the former may be 
cited the Carriage of Grain Cargoes Act of 1880, 
which was passed on the recommendation of acom- 


| mittee specially appointed to inquire into the causes 


of the heavy mortality among grain-laden vessels, 
and which was designed to render more safe the 
carriage of cargoes which from their nature are 
liable to shift in the vessel. The beneficial effect 
of that Act can be clearly traced in the reduction in 
the number of vessels, and consequently in the 
number of lives lost annually since it came into 
force. On the other hand, the opinion is now 
generally entertained that the Act which requires a 
disc to be placed on each vessel’s side to indicate 
the maximum draught to which the owner claims 
to load, without furnishing any guide as to what 
that draught should be, has led to deeper loading 
than was practised before it came into existence. 
This is due to the fact that owners generally have 
the disc placed at a draught some inches deeper 
than that to which they propose to load, in order 
that the disc may not be immersed in fresh water, 
and that no difficulty with regard to loading may 
be experienced with the crew ; but captains are apt 
to forget that such is the case, and come to regard 
the disc as indicating the draught to which they are 
required to load, or they may be carried away in 
foreign ports when not under the observation of the 
detaining officer, by their zeal for their owners’ 
interest. It has thus often happened, as has 
been shown again and again in the Wreck Com- 
missioner’s Court, that lost vessels have been 
loaded to ‘draughts which the owners them- 
selves considered to be excessive. Again the re- 
quirements as to the surface ventilation of coal 
cargoes have led in many instances to holes being 
cut in the decks, and covered by ventilators of so 
flimsy a character that they have been swept away 
in heavy weather, thus enabling the seas which 
came on board to find their way below. Some 
vessels are known to have been lost in this way, 
while the safety of others has been seriously im- 
perilled. 

It was the study of the great increase in the loss 
of life in 1881 over that of previous years that led 
Mr. Chamberlain, when at the Board of Trade, to 





take up the question, and to endeavour by legisla- 
tion to do something to remedy a state of things 
which, notwithstanding all the excuses which the 
shipowners may urge, and they are many, cannot 
be considered creditable to this country, or to the 
age in which we live. Mr. Chamberlain failed, 
but he did not fail from the absence of sympathy 
with the object he had in view. The country was 
with him in his honest desire to render the 
employment of seamen more safe, but the country 
was not prepared to indorse hasty and ill-con- 
sidered proposals which, while they may have pro- 
duced the result he anticipated, would, in the 
opinion of many of those most competent to 
judge, have had a most injurious effect upon the 
future of cur mercantile marine. Mr. Chamber- 
lain’s Bill had therefore to be withdrawn, and 
in November, 1884, a Royal Commission was 
appointed to ‘‘inquire into the extent and cause of 
the loss of ships and lives at sea since the report of 
the Commission on Unseaworthy Ships, and to 
report on the remedies for such losses, having 
special but not exclusive regard to the following 
subjects, viz.: The laws concerning marine in- 
surance and the liability of shipowners, the func- 
tions and the administration of the marine depart- 
ment of the Board of Trade, the functions of the 
courts before whom wreck inquiries are conducted, 
the condition and efficiency of merchant officers 
and seamen, and the best means of improving the 
same.” The Commission is still sitting, but a great 
deal of valuable evidence taken up to the end of 
July of last year has been published. That evidence 
we propose to discuss, but we feel bound to ob- 
serve that the composition of the Commission does 
not warrant us in entertaining the hope that ail 
the benefit which it is possible to desire, and which 
may be expected from such an inquiry, will be 
effected as the result of its labours. Such a body 
should contain, among its members, men of acknow- 
ledged authority upon all matters which may pro- 
perly fall within the scope of the inquiry. The 
Commission, as at first formed, consisted for the 
most part of men whose knowledge of ships and 
shipping was of the slightest, and although the 
omission to place on that body members having such 
knowledge, was subsequently rectified by Her Ma- 
jesty’s Government upon the urgent representation 
of the shipowners whowere not slow to recognise that 
their interests were being imperilled, it still remains 
the case that the name of not a single scientific naval 
architect is to be found on the Commission. This 
is the more to be regretted owing, as we believe, to 
the fact that it can be shown that a large percen- 
tage of the loss of life that takes place annually on 
missing and foundered vessels, is due to causes, the 
full scope of which only scientific naval architects 
can grasp, and for which only those possessing the 
necessary knowledge can devise remedies. Another 
difficulty with which the Commission has to contend, 
and whose presence is painfully apparent in the 
conduct of the inquiry, is the antagonism existing 
between the Board of Trade and the shipowning 
body, and the disposition on the part of those who 
give evidence for the latter to question and contro- 
vert the statements officially put before the Com- 
mission by the representative of the Board. This 
state of affairs is mainly the outcome of the unwise 
attacks which Mr. Chamberlain, when President of 
the Board of Trade, made upon shipowners in 
Parliament and in various parts of the country. 
Guided by the permanent officials of his depart- 
ment, he committed himself to statements, some of 
which have been shown to be incorrect, and to 
figures as to loss, the accuracy of which the ship- 
owners challenge. It is now apparently one of the 
chief objects of Mr. Thomas Gray, who represents 
the Board of Trade, to prove to the Commission that 
Mr. Chamberlain was correct when he declared that 
the loss of life at sea during 1881 amounted to the 
alarming total of 1 in 60 of the total number of lives 
employed, anditappears to be equally the chief object 
of the representative of the shipowner to prove that 
itwasa lesser number. Hence the inquiry is in some 
danger of being diverted upon side issues, to the 
exclusion of matters of far greater urgency and 
importance. For we venture to submit that the 
question of the exact proportion between the num- 
ber of lives lost and those employed in any one 
year is not one which need trouble the Commis- 
sion much. The anuual loss of life is acknow- 
ledged on all hands to be sufficiently great to render 
some effort to minimise it necessary. The chief 
object of that body should be, therefore, to dis- 
cover what are the principal causes of loss of life 














162 


ENGINEERING. [Auc. 13, 1886. 








at sea, and to determine whether it be possible by 
legislation or otherwise to effect a diminution in 
that loss without seriously affecting the prosperity 
of the shipping interest. If such a result be im- 
possible of attainment, which we are far from be- 
lieving to be the case, we shall have to submit to 
the loss of life now going on, no matter what the 
exact proportion between those lost and those em- 
ployed may be, or whether it be greater or less than 
formerly, while if it be possible to devise remedies 
for some of the causes of loss, the efficacy of those 
remedies will be in no way dependent upon the 
gross present loss, but rather upon that part of the 
total loss affected by the remedial measures. We 
should be glad, therefore, if this question could be 
raised upon a higher platform than that on which 
it has hitherto been discussed, and if the Board of 
Trade and shipowners could be induced to unite 
in the endeavour to trace the evils to their source, 
rather than for each to be employed in watching for 
the opportunity of tripping the other up. The 
question is one of national concern, and as a ques- 
tion of national concern it should be discussed. 

Turning to the evidence already received by the 
Commission, it may be observed that that of Mr. 
Thomas Gray, the assistant secretary for the marine 
department of the Board of Trade, is of the greatest 
interest and importance. Mr. Gray has for some 
years had charge of the statistics regarding loss of 
life and property at sea prepared annually at the 
Board of Trade, and those statistics have been 
placed before the Commission in a clear and in- 
telligible form. We must also do Mr. Gray the 
justice to remark that he exhibited throughout his 
oe examination a knowledge of the matters with 
which he dealt that marks him out as a valuable, 
painstaking, and industrious public servant. The 
scope of the inquiry into loss of life at sea was 
limited in the terms of the reference to the period 
since the report of the Royal Commission on Un- 
seaworthy Ships, and Mr. Gray for statistical 
purposes divides the nine years from 1875 to 
1883 inclusive into three triennial periods. He 
shows that during the first of those periods the 
total loss of life resulting from wrecks or from 
casualties to ships, including colonial vessels and 
all fishing vessels, yachts, &c., amounted to 
7667, in the second period to 7165, and in the 
third period to the largely increased total of 9784. 
Over the same triennial periods the number of 
vessels totally lost rose gradually from 3173 to 3742, 
the corresponding net tonnages being 816,281 and 
1,067,265 respectively. It appears, therefore, that 
the number of lives lost during the third period ex- 
ceeded that during the first period by 2117, and 
exceeded that during the second period by 2619, 
and from these figures Mr. Gray draws the conclu- 
sion that loss of life at sea is increasing. Mr. 
Thomas Scrutton, who has taken up the question 
on behalf of the shipowners contends, however, 
that the figures should not be grouped together in 
this way, and that any argument based upon results 
so obtained is unsound. He held, as we think 
rightly, that the figures for each year should be 
allowed to stand alone, and be left to tell their own 
tale. He showed very clearly that the striking re- 
sult obtained by Mr. Gray is in a great measure due 
to the grouping, and that if the figures be taken 
singly, or grouped in periods of two, four, or even 
six years, a very different result is obtained. 
Whether the method of grouping adopted occurred 
naturally to those who prepared the statistics, or 
whether it was selected with the view of presenting 
the case against the shipowners in the worst possible 
light, cannot of course be determined, but it is, to 
say the least, unfortunate, in view of the relations 
existing between the Board of Trade and the ship- 
owners, that so grave an initial objection is capable 
of being raised against Mr. Gray’s way of putting 
the case. 

The above figures represent the loss of life from 
steam and sailing vessels both, but :t is of interest 
to note that while the number of lives lost from 
sailing vessels amounted to 74 per cent. of the 
whole during the first period, it fellto 67 per cent. 
in the second period, and remained at practically 
the same figure over the third period. Owing to 
the great annual increase in the tonnage of steam 
shipping, and to the decrease in the number of sail- 
ing vessels that has been taking place since wood 
vessels ceased to be built, we may naturally have 
expected to find a fairly uniform decrease in the 
percentage of lives lost from sailing vessels, as ex- 
hibited by the figures for the first and second 
periods. This is not the case, however, and the 





fact that no decrease whatever in the proportion | sub-tributaries, where life is always a burden 
took place over the third period, notwithstanding and often impossible. On the other hand the 
the large relative increase of shipping during that | main artery is healthy, and numerous lines, of 
time, must, we think, be attributable to the very | steamers which now run upon it are rapidly open- 
severe weather experienced in 1881, which was ing the country, and provide frequent and rapid 
especially disastrous to wood-sailing vessels. means of communication with inland settlements. 
The vegetation of this vast valley is essentially 
| tropical, and is stimulated to an exceptional degree 
THE PHYSICAL GEOGRAPHY by tthe frequent rains and annual inundations ai 

OF BRAZIL. the higher regions. It is here that one of the chief 

A COMMUNICATION of exceptional interest was | source of national wealth in Brazil exists so 
recently made to the Royal Geographical Society | abundantly—the india-rubber tree. The collection 
by Mr. H. J. A. Wells, on the physical geography | of the gum affords subsistence and adventure 
of Brazil, that enormous dominion of which com- | to many thousands, who penetrate to the most 
merce has made the eastern fringe familiar, while | remote parts of the region; it is, in fact, the 
an almost absolute want of knowledge exists | india-rubber tree that has developed Para, Manaos, 
about the interior, except amongst a few explorers, | and other towns upon the rivers, that has created 
engineers, or merchants. A long residence, and | the lines of communication, and brought wealth 
exceptional advantages for visiting remote dis- | into the district. A little to the south and east of 
tricts, have enabled Mr. Wells to collect a vast | the mouth of the Amazon, the River Para discharges 
amount of valuable information on the physical | into the sea, a wide stream, and though connected 
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characteristics of the country, which were for the by numerous small channels with the Amazon, 
first time made public in the paper above referred to. | is not apparently one of the mouths of that river. 

The vast region may be divided into four dis- | The point is, however, still in dispute, but as Mr. 
tinctive areas—the flat alluvial plains of the! Wells points out, a conclusive argument against 
Amazons and the grassy prairies of the Rio Para- | the theory, is the fact that the water discharged by 
guay ; the highlands which extend over the greater | the Para, is but very little in excess of that con- 
part of the country north and south of the Amazon; | tributed by its four main tributaries. In ascending 
the lower mountain region from which the great | the Amazon through the narrow gorge before men- 
rivers are chiefly fed; and the high ranges of | tioned the attention of the traveller is perforce 
primitive rocks. The valley of the Amazon, | attracted to the hills of Ereré and Obidos on the 
1300 miles long, and 800 miles in its greatest | one side, and Santarem on the other. These flat- 
width, is surrounded by tablelands that near} browed mountains stand as sentries to the gates of 
the mouth of the river contract, so as to allow the Amazon, the buttresses, 1000 ft. high, of the 
little more than an exit to the sea, but as will be | great upward rolling tableland, which spreads an 
seen from the map, to the west and south, the enormous area furrowed with innumerable water- 
tablelands recede, leaving between the forest-| courses that contribute to the maintenance of 
clad valley of the dimensions given above. Through the larger rivers. These bluffs are a frequent 
the centre of this valley flows the Amazon, swelled characteristic of the valley boundary, and mark the 
by its tributaries from north, south and west, the | existence of a large lake or inland sea, now covered 
Negro, the Madeira, and the Maranon being | by the forest, and which gradually broke through 
the chief of these, but the whole of the area is | its eastern barrier and thus reached the sea. The 
divided up by a host of smaller tributaries and | physical aspect of the country has of course wholly 
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changed since this remote period, and is in fact still 
rapidly changing on account of the denudation 
always in progress. 

Besides this main basin of Brazil there are 
numerous smaller river valleys presenting many 
varied characteristics. In the Plate basin the as- 
pect of the country is wholly different from that of 
the Amazon. The climate is more variable, the 
vegetation less tropical, and grass and scrub take— 
except along the course of the river—the place of 
dense forest. The district is for the most part 
well adapted for agriculture and stock raising, 
but the development of the Plate basin lies in the 
future. Population and means ,of communication 
are wanting, except on the Parana and Rio Grande 
near the coast range, on the Paraguay in the 
north-east, and in the San Paulo district. The 
rivers flowing from the coast ranges, and the 
higher and more central elevations to the Atlantic, 
form numerous basins and valleys. From RioGrande 
in the south, to Rio Janerio, the narrow strip of 
land eastward of the Serra’do Mar, is intersected 
by numerous short and broken mountain streams. 
The Rio San Francisco to the north-west of Rio 
Janeiro is a distinct basin, with forest only in 
narrow belts on each side of the river, backed by 
lowlands extending to the hills, covered with 
swamps and lagoons that render the district un- 
healthy and useless. Relatively slight labour, how- 
ever, would convert this area into a fertile and 
healthy district, the bends of the lagoons and rivers 
rendering the work of drainage an easyone. East and 
north of the San Francisco valley is an inhospitable 
region, intersected by many rivers and broken up 
by separate hills, and lofty tablelands. Drought 
prevails in this region, rendering life difficult and 
cultivation uncertain. 

It is worth noting that the highest mountains in 
Brazil range practically in a straight line, Roraima 
in the north, 8600 ft., the Montes Pyreneos in the 
centre, 10,030 ft., and Itatiaia-Assu in the north, 
9700 ft. 

The distance by river from the Amazonto the River 
Plate is 2500 miles, of which 1650 are traversed by 
steamers; the remaining 850 miles are not, however, 
adapted for navigation, although much might be 
done to improve the channels, and so open upa 
new means of communication. A great depression 
in the centre of the South American continent 
renders it possible to travel in a canoe from the 
Orinoco to the River Plate, by ascending the Ma- 
deira, Guaporé, and Alegrerivers; near Matto Grosso, 
where the elevation is only 600 ft. above the sea, 
by carrying the canoe for a short distance over a 
level plain, the traveller reaches the Yansu river, 
and thence the Paraguay, which runs into the 
Parana, and thus reaches the sea. It is more than 
probable that at some future time this physical pecu- 
liarity may be turned to account, when the internal 
navigation of the continent calls for development. 

A reference to the map will show that the Amazon 
forest occupies about one-fourth the area of Brazil, 
the rest being divided between the tablelands that 
rise from 1000ft. to 3000ft. above the sea, the 
mountain ranges that attain an elevation of 
10,000 ft., and the valleys of the numerous rivers. 
These latter, as well as the eastern mountain slopes, 
are usually well wooded, but forest is practically 
unknown on the higher levels, which are covered 
either with grass, bush, and scrub. The most 
striking physical features of Brazil, however, are 
the great plains, which occupy so large a part of 
the empire, and which in the future will form an 
almost unbounded source of wealth to the stock- 
raiser and agriculturist. 

We understand that Mr. Wells has at present in 
the press a very exhaustive work upon Brazil, in 
which he has embodied the experience and obser- 
vations made during his long residence in the 
country. In reviewing this book we shall revert to 
poe important and interesting subject in greater 

etail. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we carried our report of the 
Liverpool meeting of this Institution up to the end 
of the discussion on Mr. Parker’s paper ‘‘ On 
Marine Engineering.” There now remains one 
more paper to deal, with which is that of Mr. W. 
John, of Barrow, entitled 





ATLANTIC PASSENGER STEAMERS, 


which was read on Thursday, the 29th ult. This 
paper we intend to print at length, together with 





the diagrams by which it was illustrated, and 
it will therefore only be necessary for us here to 
give a very brief abstract of it. 

If cargo is still to be carried in the passenger 
ships of the future, a moderate speed only will be 
aimed at, and every effort will be devoted to eco- 
nomy, comfort, and safety, with a fair carrying capa- 
city. Mr. John thinks, however, that higher 
speeds will eventually carry the day. The paper 
treats the question of speed of Atlantic liners, giving 
a table of some of the quickest passages. From 
the Britannic’s quickest run of 7 days 10 hours 
53 minutes, we have advanced to 6 days 5 hours 
and 35 minutes of the Etruria. Mr. John gives 
a formula for coefficients which has been in use in 
the Barrow Company’s office for some time, and 
which he thinks an improvement of the usual Ad- 
miralty coefficient. It is as follows: 

_ Dis. § x speed* _ 


LEY. x sf ennees 
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Although we have got ships of such large size, the 
author feels sure that no apprehension need now be 
felt on the score of structural weakness, although 
twelve years ago when he read a paper before the 
Institution, he saw reason to think iron vessels 
were then not sufficiently strong in view of their 
increased size, and after the reading of his paper 
many vessels were strengthened. The question of 
stability, Mr. John says, will have to be carefully 
watched for the next few years; because there is a 
tendency towards a rapid increase in the proportion 
of beam to length. As the draught of water is 
limited it will be necessary to take care that, in 
seeking higher speeds with increased beam, so much 
stability is not attained as to render the vessels 
heavy rollers. To counteract this it may be neces- 
sary to make the vessels higher out of the water. 
The advantages of twin screws were next dwelt upon 
in the paper. At Barrow more has been done 
lately in the way of designing for the adoption of 
twin screws than for any other mode of propulsion, 
and this chiefly for passenger steamers. In conclu- 
sion Mr. John stated that it appeared to be uni- 
versally agreed that triple-expansion engines are 
inevitable, and he thought there was also a ten- 
dency towards twin screws ; forced draught he was 
not so sure about. ‘‘ Weare all,” said Mr. John, 
‘* watching for the direction the next start is to come 
from. For my own part I can only say that I should 
like to be associated with it, if it is in the direction 
of high speeds, twin screws, a middle-line bulk- 
head, and perfect subdivision,” a feeling in which 
Mr. John probably does not stand alone amongst 
managers of shipbuilding establishments in the 
present day. 

The first speaker in the discussion on this paper 
was Mr. Alfred Holt. He thought that twin 
screws would not produce the results that 
seemed to be expected from them. A point more 
important than twin screws and triple-expansion 
engines, was the separation of the cargo and pas- 
senger-carrying trades. Passenger ships as a rule 
do not carry much cargo, but they are built to carry 
it, but if the ships were designed for passengers 
only, a more yacht-like vessel would be produced, 
There would also be no winches to encumber the 
decks, and many other advantages would follow. 
In such vessels, the speaker thought, we might yet 
save another day in the Atlantic passage. More- 
over, the cargo does not pay, so it would be best to 
get rid of it. As to the middle line bulkhead, that 
could be adopted with twin-screw engines, the 
speaker thought it would be a bad thing in case of 
collision ; the ship would be in more danger in fact 
than if it were not there. 

Mr. W. H. White referred to a paper he had 
read before the Institution on the advantages of 
twin screws in 1878, when he had pointed out the 
less risk and greater efficiency of that system. 
Mr. John had referred to Mr. John Dudgeon as 
being an early advocate of twin screws, but the 
vessels built by Messrs. Dudgeon were light- 
draught craft, while the twin-screw ships of the 
Royal Navy were deep draught. At present there 
were no vessels, of any considerable size, in the 
Navy that were not cer mae by two screws, ex- 
cepting cruisers, in which performance under canvas 
was an important consideration, Outside the Ad- 
miralty good results had been obtained with twin 
screws. While in the north Mr. White had de- 
signed a vessel 225 ft. long and 1500 tons displace- 
ment, which had steamed 19 knots an hour in a 
loaded condition on a 15 ft. 6in. draught. This 





vessel had of course twin screws, for he could 
not have obtained the results otherwise. Mr. 
Holt had remarked on the splendid performances 
of the present single-screw Atlantic liners, and 
that we could get all we wanted with one screw 
on the present draughts. But the question was 
whether these performances could not be exceeded 
if twin screws were applied, and even higher results 
might not be obtained from an Umbria or Etruria 
with double sets of machinery and twin propellers. 
The Italian cruisers were twin-screw vessels, and 
carried heavy weights, in the shape of guns, right 
forward. In spite of this they did not require 
marine governors. Would that have been the case 
had there been but one screw? The work Mr. John 
and others were doing would, the speaker felt con- 
fident, lead to faster, safer, and better passenger 
vessels than any yetseen. As to working with one 
screw only in twin-screw vessels, he thought that 
the speed to be obtained was rather over-estimated, 
and larger rudders than usually now fitted would be 
wanted in such a case. The question of stability in 
connection with beam had been raised. The In- 
flexible, a wide ship, had a metacentric height of 
8} ft., and she did not roll more than 12 deg. in bad 
weather in the Bay of Biscay; whilst even the 
Great Eastern, to which Mr. John had referred, 
had not an excessive roll. 

Mr. Calvert said that propellers had made less 
progress than any other part of the ship. Engi- 
neers could not foretell what would be the perform- 
ance of a given propeller on any given ship. The 
reason of this was that propellers were considered 
asawhole. The proper course would be to take the 
different elements and treat them separately, and 
then collect the experience thus gained and apply 
it to the designing of propellers. As it was, if a 
screw did not give satisfaction an engineer would 
just knock a foot or so off the blade and try it 
again, or adopt some other course of the same 
nature. What should we say toa civil engineer 
who proceeded on these principles in building a 
bridge? The marine engineer should be able to lay 
his hand on any square foot of blade area and say, 
‘*So much horse-power will be absorbed by this 
part, and it will contribute so much to the thrust.” 
The speaker had been making a number of experi- 
ments in this direction, and he hoped to lay them 
before the Institution at some future time. He 
had come to the conclusion that the thickness of 
blade area was an important element in the design. 
A feature that required investigation was the speed 
of wake of a ship, so that it might be known in 
what condition the water was in which the propeller 
was working. 

The discussion of this paper was renewed on the 
following day (Friday), but it will be more conve- 
nient if we continue it now. 

Mr. Purvis, of Dumbarton, was the first speaker 
on the discussion being resumed. He referred to 
the new formula given by Mr. John, and would 
ask whether it had a scientific origin or was it 
founded on an empirical basis? Mr. Holt had ob- 
jected to a longitudinal bulkhead in cases of colli- 
sion as likely to affect the stability of the vessel by 
reason of the water being only on one side. If, 
however, water were to be let in on the other side it 
would get over this difficulty and at the same time 
would reduce the bad effects from loose water by 
one-fourth. 

Mr. Biles, of Messrs. J. and G. Thomson’s, of 
Clydebank, spoke next. He agreed with Mr. 
John on many points, and quite recognised the 
advantages of twin screws. Besides other good 
points referred to, it is possible to run engines 
faster, and there is less chance of bad castings. He 
did not feel disposed to allow the desirability of a 
middle line bulkhead, although there should be 
longitudinal subdivision, but this should be at the 
sides rather than in the middle. He would advise 
a ship of great beam, say 64 ft. to 65 ft., and of 
great depth, having ring bulkheads, the space 
between them and the side being minutely sub- 
divided. The America is 430 ft. long and has 
proved a successful ship. Mr. Biles would, there- 
fore, build his ship of that length, with a beam of 
65 ft., and a depth of 44 ft. This, he thought, 
would be the vessel of the future. The gross 
tonnage would be about 7000 tons, and she should 
steam the full voyage from Liverpool to New York 
in six days. 

Mr. J. Campbell remarked on the great American 
lines being somewhat behind the age in re ye 
practice. He would not recommend triple-expan- 
sion engines, however, as they are already some- 
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what behind, and would soon be superseded by 
quadruple-expansion. He would recommend a 
three-crank four-cylinder engine, the arrangement 
being somewhat similar to the engines in the Nor- 
mandie. 

Mr. Hamilton took exception to Mr. John’s 
speed formula, as it perpetuates the fallacy that 
speed follows the law of the cube ; whereas at high 
speeds it is often the fifth power of the cube. The 
instances Mr. John had quoted in support of the 
formula in the cases of the Normandie and City of 
Rome, were really rather against it, for, to be re- 
liable, the coincidence of the figures ought to coin- 
cide at corresponding speeds. He would advise twin 
screws to prevent racing and for greater safety. 
There was one point of historical interest he would 
like to correct the author in. Mr. John had said 
that the Servia was the first Atlantic liner built on 
the bracket double-bottom system. No doubt Mr. 
John had gone to the sources of information with 
which he had been so long familiar, but such 
sources were not quite exhaustive. The Parisian 
was really the first Atlantic liner built on that 
system, She was not a classed vessel, being built 
superior to the class. 

Mr. Linnington, of the Admiralty, referred to a 
paper he had read before the Institution, in which 
he had called attention to twin screws on the 
question of propulsive efliciency and greater speed. 
He recognised in the formula quoted by Mr. John, 
an old friend, and it might be found in the Trans- 
actions of the Institution in a paper read by the 
late Mr. Froude. He had tried this formula, and 
had found that with similar screws and similar 
ships it was all right, but the variation of the con- 
ditions on any point threw the calculation out. The 
speaker referred to the difficulty of docking with 
twin screws, and mentioned the arrangement for 
protecting the propellers adopted in the Poly- 
phemus, and found to answer well. He thought 
the middle line bulkhead a great advantage at- 
tached to the use of twin screws. 

Mr. Martell said that Mr. Hamilton had corrected 
Mr. John with regard to the Servia being the first 
double-bottom bracket ship. He would in turn 
correct Mr. Hamilton. The first ship of this kind 
was the Buenos Ayrian, which. vessel was built 
shortly after he, the speaker, had read a paper on 
the subject. Mr. Hamilton here explained that he 
had said the Parisian was the first Atlantic liner of 
this type. Mr. Martell then referred to the Hill 
Line of vessels, which were twin-screw boats, and 
which had not been the great practical success 
that many of the speakers seemed to anticipate 
would follow the adoption of twin screws. In cases, 
however, where as much as 15,000 indicated horse- 
power was required to drive a ship it might be 
necessary to divide the power. 

Mr. John, in replying to the discussion, said he 
was glad to find such unanimous support of twin 
screws and subdivision. Mr. Holt had referred to 
the danger of the vessel heeling by water gaining 
access to the ship and being confined to one side 
by afore and aft bulkhead. It must be remem- 
bered, however, that if one lot of boilers could be 
kept with their fires alight there would still be 
steam available for pumping. In speaking of the 
Servia as the first double-bottom Atlantic liner he 
had forgotten the Parisian until reminded of her 
by Mr. Hamilton. Mr. White had said the great 
metacentric height did not necessarily entail a heavy 
rolling ship, and his remarks no doubt were quite 
true. The quadruple engine had been referred to. 
He believed the Barrow Company were the first to 
place this type of engine in a vessel. The ship had 
now been running two years. As to the formula 
for speed, he did not put it forward as possessing 
any scientific basis. He had found it in use in 
their office, and had mentioned it as likely to prove 
of advantage to others for similar uses. 

Mr. John’s speech closed the proceeding of the 
session so far as the reading of papers and dis- 
cussions was concerned, and it now only remains 
for us briefly to notice the excursions for Thursday 
and Friday. 

Tue ‘‘ GERMANIC,” 

The first of these was made to the well-known 
White Star steamer Germanic, where the members 
had been invited to lunch by Messrs. Ismay, Imrie, 
and Co. In the course of some remarks made in a 
speech by Mr. Ismay, he bore testimony to the ap- 


preciation that shipowners had of the valuable 


work done by the Institution of Naval Architects. 
He always watched the peconninas closely, and 
was always learning something new with regard to 





triple-expansion, propellers, forced draught, or some 
other points of vital interest to shipowners. He 
had observed that the tonnage of iron and steel 
ships launched during the last twelve months was 
less than half that of 1883, and as there was a slight 
falling off in the tonnage afloat, there may be achance 
of better and more profitable employment for what re- 
mains. Mr. Ismay thought it would materially assist 
the cause if naval architects and builders became 
shipowners, for a very little experience in such 
a position would enable them to realise that what- 
ever may be their skill and the capacity of their 
yards and engine-shops, there is a limit to the pro- 
fitable employment which the world is able to pro- 
vide for either sailing ships or steamers. Ships 
must, to be successful, serve the great purpose for 
which they are built, but he almost feared this was 
more than could be said of some of the more elabo- 
rately finished productions of modern times. He 
could not too strongly impress on the scientific 
company present that the primary purpose which 
calls every mercantile vessel into existence is to 
yield a profit to her owners. No one can carry on 
for long an enterprise which results in loss, and it 
would be better for the shipping interest of the 
country generally if we had fewer of those splendid 
examples of the naval architect’s skill which unfortu- 
nately cannot be described as commercially success- 
ful. 

There was a good deal of very fair oratory after 
the lunch had been negotiated, but certainly the 
speech of the day was made by Captain Kenneday, 
the commander of the vessel, who it was said had 
saved in his time no less than forty-nine lives. 
‘* Gentlemen,” he said, ‘‘Ican sail a ship but I 
can’t make a speech ; and I would rather face the 
worst gale that ever blew on the ocean. I thank 
the present company for drinking my health, and 
can only say if ever the Queen wants the help of the 
mercantile marine they will not be behind in their 
duty,” 

Corr’s Topacco Works. 

After leaving the Germanic a large number of 
the members made their way to the extensive 
tobacco and cigar factory of Messrs. Cope Brothers 
and Co. This, we understand, is one of the 
most important establishments of the kind in 
England. Excepting that sailors as a rule are 
large consumers of tobacco, it would be difficult to 
trace the connection between naval architecture 
and Messrs. Cope’s works. However, the members 
seemed to be much interested in the works, and it 
was certainly a pleasant sight to see the large 
number of girls, we believe there are 1400 em- 
ployed in busy times, all working hard and 
singing cheerfully at the same time according 
to their custom. The chief department in these 
works is that devoted to the manufacture of 
cigars. The operations are simple in the ex- 
treme, and are all performed by girls. Perhaps 
there is no industry in which it is more un- 
likely that mechanical appliances will be intro- 
duced than that of cigar making. Each leaf 
has to be treated on its merits, and the class of 
labour is very cheap. We understand that every 
care is taken at this factory to produce cigars ab- 
solutely identical with those made in Havana, and 
as the same material is used probably the end is 
attained. It would certainly be more patriotic on 
the part of Englishmen to support a home industry, 
rather than send abroad for their supplies. How- 
ever, society has decreed that Havana cigars only 
are the right thing to smoke, and patriotism stands 
but a poor chance when it encounters fashion. 
Possibly as the domestic manufacture is so close a 
copy of the foreign production, no doubt Eng- 
lishman are, in this respect, often a good deal 
more patriotic than they imagine. In the pre- 
paration of tobacco a good deal of machinery is 
used. For instance, the visitors were taken to the 
basement story of the building where cake tobacco 
was being prepared. The leaf is first rough-pressed 
into cakes by a power press. It is then wrapped 
in leaves and pressed again. These cakesare about, 
four ounces or so, and a number of them are again 
pressed together into large blocks of 120 lb. each, 
For this work ,there are a great many hydraulic 
presses designed for the work, but possessing no 
special features of general interest. For cutting the 
leaf into ‘‘ cut” tobacco there are a large number of 
aay my knives worked by power. The leaf is 

ried by placing it on plates heated by steam or 
gas, and there are on a floor above a quantity of 
machines of simple construction for spinning the 
leaf into ‘‘twist” tobacco. In the cigarette de- 





partment a large number of girls were at work, 
the marvellous rapidity with which they carried 
on their operations being very remarkable. The 
box-making department is an important section 
of the works, there being the usual appliances for 
this kind of work. There is also a printing and 
lithographing room, where there are six machines 
for printing labels, &c., and a large block-printing 
machine. <A steam sawmill and wooden box-mak- 
ing department is below. The latter contains 
bench saws, planing machines, and other machine 
tools usual in work of this kind. The whole is 
driven by a Corliss engine by Hick, Hargreaves, 
and Co., of Bolton. The snuff mills were by no 
means a pleasant surprise, for, in spite of casing 
and partitions, the pungent dust will find its way 
through, and an atmosphere impregnated with 
minute particles of tobacco is trying to unaccustomed 
eyes and lungs. The mills are of very simple con- 
struction, and consist of a large pestle and mortar, 
the pestle being power-driven by means of a neat 
mechanical device. The remaining departments 
consist of smiths’ and fitting shops for making ma- 
chinery and keeping the plant in repair. Here are 
lathes, planing machines, &c. There are also die- 
sinking shops, plumbers’ shops, and some other 
departments of a like nature. Messrs. Cope 
Brothers and Co. pay on an average 1200/. a day to 
the excise authorities by way of duty. 

On the evening of Thursday the members dined 
together at the Liverpool Exhibition. 

On Friday, the last day of the session, after the 
discussion on Mr. John’s paper had been concluded, 
a visit was paid to the Mersey Tunnel works, where 
the pumping engines for draining the tunnel and 
the hydraulic machinery for working the big pas- 
senger lifts were examined. 


Tue ‘*‘ Erruria.” 


After this the company embarked on board the 
Cunard Company’s steam tender, to be taken on 
board the Etruria, which was anchored in the river 
some distance down. This vessel and her sister 
ship, the Umbria, are the latest outcome of the 
keen rivalry that has existed for some years between 
the important steamship lines in the North Atlantic 
trade. This competition may be said to have begun 
by the White Star line upon the introduction of 
their fast and comfortable vessels, and however 
disastrous it may have proved to some of the ship- 
owning companies, the travelling public certainly 
owes a debt of gratitude to Messrs. Ismay, Imrie, 
and Co., and those who have acted with them, for 
shaking the existing companies out of the well-worn 
grooves into which they seemed so firmly settled. 
The Etruria commenced her career rather more than 
a year ago, having made her trial trip in March, 1885. 
She was built at the Fairfield Yard, and is 520 ft. 
long, 57 ft. 3in. broad, and 41 ft. deep. The dis- 
placement is 9860 tons. She ran during a six 
hours’ trial on the Clyde, at the rate of 20.233 knots 
an hour, the revolutions being 67.5 per minute. 
The Etruria is arranged to accommodate 720 first- 
class passengers and the saloon will seat 280 people. 
The engines are of the type usually fitted at Fair- 
field into large passenger vessels, having a high- 
pressure cylinder in the centre [and two low- 
pressure cylinders, one on each side. The former 
is 7lin., and the two latter 105 in. each in diameter, 
The stroke is 72in. The boilers are nine in number, 
and the steam pressure is 1101b. The heating 
surface is 38,817 square feet and the bar surface 
1606 square feet. The engines are said to have given 
off ‘‘ something close upon” 15,000 indicated horse- 
power on one occasion. The consumption of coal 
is stated to be 315 tons a day. The moulded 
draught is 22 ft. 6in., and the area of midship 
section 1090 square feet. This ship, as we have 
stated, has made the quickest run across the 
Atlantic, viz., 6 days 5 hours and 31 minutes. The 
Etruria is lighted throughout, even down to her 
shaft tunnel, by electricity. A notice of the in- 
stallation appeared on page 674 of our thirty-ninth 
volume. 

Lartrp’s SHIPYARD. 

The last, but by no means the least important, 
item on the programme consisted of a visit paid to 
the shipyard of Messrs. Laird Brothers, where the 
members were hospitably entertained at lunch 
spread in the mould loft. A full description of this 
well-known establishment appeared in our columns 
in connection with the Liverpool meeting of the 
Iron and Steel Institute held in 1879.* The 





* See ENGINEERING, vol. xxviii., page 257, 
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chief object of interest at these works is the new | 


torpedo gunboat Rattlesnake now building for 
the Admiralty. This vessel is well on towards 
completion, her engines being erected in the shops 
and her boilers in place. The latter are of the 
locomotive type, but have wet bottoms to the 
fireboxes. The grate area being unusually large, 
there are three Galloway tubes placed down the 
centre so as to make a partial partition. These 
tubes have, however, been flattened, so that they 
are of oval section, and are kept in shape by a 
number of short stays on the flattened parts. There 
are, of course, two firedoors, as there are practi- 
cally two furnaces so far as firing is concerned. We 
propose giving further particulars of this interest- 
ing vessel at a future date. 

With the inspection of Messrs. Laird’s yard ended 
the summer meeting of the Institution of Naval 
Architects for the year 1886 ; the second provincial 
session held by the Institution since its foundation. 
The gathering was altogether so successful that 
there can be no doubt that a summer session will 
become an annual event. Between 70 and 80 
members and associates were added to the list 
during the meeting, which, with the 65 additions of 
the spring meeting, makes a total of about 140 for 
this year. 

We cannot conclude our notice without bearing 
testimony tothe admirable manner in which all the 
arrangements were carried out, there not being a 
hitch from first to last. To the President, Lord 
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Ravensworth, to Mr. George Holmes, the secretary 
of the Institution, and to Mr. West as chairman of 
the Reception Committee, the thanks of the mem- 
bers present are chiefly due for a most pleasant and 
successful gathering. 








THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. VIII. 
THE Dvutoitspan MINE. 


THE Dutoitspan Mine is separated by less than 
half a mile from the edge of Bultfontein Mine, and 
is nearly twice as large in extent as the latter. It 
is shaped like a spread-out horseshoe, and mea- 
sures 700 yards across its longest axis, which is 
from east to west. The greatest width is at the 
east end, where the transverse axis measures 230 
yards, thinning down to a width of only 150 yards 
at the west end of the mine. These dimensions 
represent an area of claim ground of 30 acres, the 
present number of claims in the mine being 1416, 
and as each claim measures 900 square feet, 48/5 
| claims in Dutoitspan or Bultfontein are equal to 
one acre. 

The several ownerships in Dutoitspan Mine are 
shown on the plan on the following page, which 
has just been prepared by the London and South 
African Exploration Company, Limited, the pro- 
prietors of the farms of Dorstfontein and Bultfon- 
| tein, as well as of Alexandersfontein, on which 















































| most of the Bultfontein Mine depositing sites are 


laid out. 
There are in all thirty-four claimholders in 


| Dutoitspan Mine, of whom fifteen are limited 
| liability companies, holding a total of 9413} claims, 
| the remaining 474} claims being held by nineteen 


private firms or individuals. 
The total capital of these fifteen companies, as 


| appear from the following Table, is 2,814,1101., 
| being an average of 2987/. per claim, including 
| machinery, &c. 
| average value at which Dutoitspan claims figure in 
| the companies’ books is 75 per cent. higher than 


It will thus be seen that the 


the average capital value of Bultfontein claims, the 
latter being only 17211. Asaconsequence the return 
shown by Dutoitspan companies has been much 
inferior to what we have instanced from Bultfontein. 
The claims of the above fifteen companies are 
assessed for rating purposes at values ranging from 
500/. to 1000/. each, the average being 867/., and the 
total 817,008/. ; the best claims are put down at 


| 1000/., and the assessment of the remainder in a 


corresponding proportion to their producing power. 
The claims held by private individuals are assessed 
at values ranging from 50/. to 1000/., the average 


| being 5741., whilst the average assessed value of all 
| the claims in the mine is 769/., and the total assess- 
| ment of the mine 1,089,275/. 


To arrive at an estimate of the total capital of 
the mine we may set down the capital value of the 
474 private claims in the same ratio to. their assessed 
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value as in the case of companies’ claims, which 
latter it will be seen figure at about 3} times their 
assessed value. This would make the total capital 
of private ground stand at 937,500I., or an average 
of 19801. per claim, and adding the former sum 
to the known capital of the companies we get 
3,751,6101. as the total capital of the mine, being 
List of Holdings in Dutoitspan Mine, June, 1886, 


Average Capital Value 


» Name of Company or 
Private Firm 


Claim, including 


| Number of Holdings. 
Number of Claims. 
Capital of Company. 





® 


£ 
43,200 | 2083 

111,000 5855 |1000 
88,700 | 3605 | 900 
15,100 | 3486 | 900 
781 | 900 
3777 
1077 
3200 


Limited Liability 
| Companies, 
1 African Co., Limited .. 
2Anglo- African Com- 
pany, Limited e 
3 Britannia Co., Limited 
4 British Co., Limited 
5Central Mining Com- 
| pany, Limited 5s 
6\Compagnie Générale, 
| Limited ba wd 
7 Consolidated Company, 
Limited o% yi 
8 European Co., Limited 
9 Gordon Claims, Limited 
10 Griqualand West Co., 
Limited ‘is ..| 146 
11|Hercules Co., Limited. .| 
12 Ne Plus Ultra Company,) 
Limited onl ee 
.| 503 
52 
54 





13 Orion Co., Limited 
14 Phonix Co., Limited ..) 
15 West End Co., Limited | 
| | 
Totals and averages. .| 941%! 


| 

‘Private Claim Holders. 
16 Jno. Aden Dorf .. 4 
17 Cape of Good Hope Co,| 42 
18—Caro .. 2 an 
19 I. Dreyfus * 
20 Falck and Co. .. 
21 R. Fenton 
22 — Hampson 
23H. B, Hart 
24R. N. Jackson .. 
25 B. Lewis .. 
26 P. J. Marais 
27\— McIntosh 
28 M. Michaelis me 
29 Jno. Mylchreest - 
86 Roulina and Rouliout.. 
81M, Roux .. =e ae 
$2.J. J. Schoonraad 
$83Standard Bank 

| blocks .. 
84H. A, Ward 

















(three! 
oa) oe 412 
400 


574 
769 


272,267 


Totals and averages | 47449 
|sees.ars 


| Total of mine .. 1416, 





an average of 2650]. per claim. It must be re- 
marked, however, that this sum is certainly in 
excess of the intrinsic value of the mine. 

The head offices of the African, Anglo-African, 
Central Mining Company of Dorstfontein, Gordon 
Claims (Limited), Oréon, Phoenix and West-End 
companies, are in London, those of the Compagnie 
Générale in Paris, whilst the Britannia, British, 
Consolidated, European, Griqualand West, Her- 
cules, and the Ne Plus Ultra companies have their 
head offices on the Fields, being in all seven English, 
seven colonial companies, and one French com- 
pany. The British, Consolidated, and Hercules 
companies are being worked by lessees, as are also 
the African, Central, and West-End companies, 
leaving only nine companies who are at present 
working their own ground, anc of the more suc- 
cessful of these we propose giving some further 
particulars. 

The general mode of working Dutoitspan Mine is 
identical with the operations already described as 
carried on in Bultfontein. Apart from intrinsic 
difference in quality of the ground in the two 
mines, Dutoitspan is at a disadvantage owing to its 


long narrow shape, compared with the almost cir-| _ 


cular form of Bultfontein. For this reason a larger 
proportion of Dutoitspan claims are likely to be 
troubled with falls of ‘‘reef” from the sides of the 
mine than need be feared in Bultfontein. In both 
mines claimholders are naturally anxious to con- 
tinue working in the ‘‘ open” as long as possible, 
as the aérial tram system of haulage from open ex- 
cavations is considerably cheaper than underground 
works. To delay the fall of the ‘‘reef” to the 
utmost, it is customary for these holders who have 
claims abutting on the ‘‘ main reef” (or containing 
rock of the mine) to leave a buttress of unexca- 
vated blue ground asa solid support against the reef. 





This buttress is generally three or four claims wide, 


where the holding is sufficiently large to admit of it. | 
But even with these precautions the reef must be | 
expected to fall eventually. 

One of the most disastrous falls of reef, the most | 
disastrous in loss of life that has been known on | 
the Fields, occurred in the Dutoitspan Mine on | 
March 18, 1886. Cracks had been noticed in the | 
reef overhanging the Anglo-African Company’s | 
claims for eighteen months previously, but not till | 
January last were they considered to be immi- | 
nently dangerous. On the day in question all the | 
workers were supposed to have left the mine at | 


mine and curling bodily over fell with a crash like 
an avalanche into the workings below. Unhappily 
a party of eight miners, with an equal number of 


aS Te 
1 wD 
J 


oss 
ow oe 
oe 
#3 


cx 


661 706 708 
297 729 750 7 

MM TNING Co 

673 109 722 151 169 400 


ay 


sy 
Lo 
a7 
cag one wT egg SO ps 
ames 97 n, , 155 456457 458 468 Sco 
Me tty ENO 466 “Sa4 
mo 04 


40s 409 


4 
Wy 


Pal > 

% 4 

Gg of 

on, “0.08 
more gregh 
a 6 
eg 
* 


200 


re 


noon, and the blasting had commenced, when a | 
huge mass of reef and solid blue ground detached | 


itself from the almost perpendicular side of the | 
|is of oblong section, 9 ft. by 7 ft., and allows 


| space for two iron cages, each of which carries a 
| steel tipping truck of 16 cubic feet capacity. The 
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the increased activity of recent years the débris 
within the mine has disappeared, and, indeed, 
nearly all the claims in Dutoitspan are now in blue 
ground, except afew claims at the east end of the 
mine, and a high narrow block of claims crossing 
the centre of the mine from north to south (mainly 
in the Central Company), and forming a high wall 
which at present divides the mine into two halves. 
The Compagnie Générale have taken the initiative 
amongst Dutoitspan companies in providing a con- 
tingent system of work for the event of their open 
workings being stopped by large falls of reef. They 
have sunk a vertical shaft through the solid blue 
ground in claim 645, where the open workings 
are now 190 ft. below the surface. This shaft 
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Kafir labourers, had taken shelter during the blast- 
ing in a pumping engine-house in the Phoenix 
Company’s claims. The house was completely 
wrecked by the falling mass, and the unfortunate 
men either crushed or scalded to death. 

This is the largest reef fall that has yet hap- 
pened in Dutoitspan Mine, consisting probably of 
not less than 100,000 cubic yards, of which about 
one-third was blue ground. About half the claims 
of the Anglo-African Company and portions of the 
Gordon and Phcenix companies are still covered 
by it, the reef having broken away from about 
opposite claims 1003 to 1278 (see plan) and ex- 
tended into the centre of the mine as far as claims 
1073, 1163, thus covering an area of over eighty 
claims. 

The reef encasing Dutoitspan Mine is similar to 
that of Bultfontein—a yellow shale near the sur- 
face, followed by a black shale of depth yet un- 
known. The margin of the mine is encumbered 
with huge mounds of débris, the remains of dry- 
sorting in the early days before the introduction of 


ground brought up in the trucks is tipped into the 
tubs of the aérial tram in the same way as ground 
excavated in the open mine. Three sets of hori- 
zontal galleries have been driven from the shaft to 
the boundaries of the company’s claims at three 
different levels, the lowest level being 610 ft. below 
the surface of the red sand. No timbering is re- 
quired in either shaft or galleries, the blue ground 
being sufficiently firm and solid to stand of itself. 
These underground works are not at present being 
utilised for the winning of diamonds, but have 
merely been put in readiness to fall back upon 
should a stoppage occur in the open workings. 
Even in the case of a large fall of reef damaging or 
destroying the head-gear and covering the mouth 
of the shaft, it would only be the work of a few 
weeks to sink through the fallen reef and get the 
shaft to work again in the manner devised by Mr. 
E. Jones in Kimberley Mine three years ago, to 
which we shall have occasion to refer in our article 
on that mine. 

The European Company was formed on March 





TABLE OF STATISTICS OF THE EuropgkAN DrtaMonp MIninG Company, DutTorTsPAN MINeE, LiwITEpD, 


FROM Marcu 31, 1883, To Marcu 31, 1886. 
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Number of Carats 
of Diamonds 


Found. 


” Ground 


Half-Year Ending 


Number of Loads of | 
‘Blue’ Hauled. 

Number of Loads 
of “ 
Hauled. 

Number of Loads of 
“Blue” Washed. 
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Number ‘of Carats 
of 


Dividends Paid 
during 
Half-Year, 


Load 
on Floors at End 


Amount Realised 
of Half-Year. 


by Sale of Dia- 
Amount Realised 


per Carat Sold. 
Amount Realised 


per 

per Load. 
Cost of Production 
Balance of ‘‘ Blue” 








September 30, 1883.. 
March 31, 1884 oer 
September 30, 1884.. 
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washing machines. A start is now being made to 
remove this débris, so as to lighten the reef, the 
falls of which are considerably hastened by the 
weight of these mounds encumbering it. It is only 
within the last eight or nine years that Dutoitspan 
and Bultfontein mines, have attracted any large 
number of workers, Previous to that time, from 
1870-76, these mines were worked without system, 
and owing to difficulties raised by the proprietors 
no suitable sites for washing operations could be 
obtained outside the mines, which resulted in the 
claim ground, and the immediate margin of the 
mine, being covered with débris and tailings. With 


| 80, 1881, with a capital of 105,000/., since reduced 
| to 102,3001. In common with most other com- 
| panies in Dutoitspan and Bultfontein, the first few 
| years after formation proved unremunerative to 
| shareholders, and even resulted in a loss, but under 
| better management the position of the company 
has steadily improved, as will be seen from the 
/annexed Table of statistics, showing the results of 
| the last three financial years, from March 31, 1883, 

| to March 31, 1886. It will be seen that last year, 

_in spite of the low price of diamonds, the company 
paid in all 133 per cent. in dividends, besides 
_ writing off large sums for depreciation of maciinery 
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and plant and carrying a balance to reserve fund, 
which now stands at 10001. The company has also 
maintained its original number of claims, although 
nine claims have been lost by the cutting in of the 
reef, the new claims purchased having been paid 
for out of profits. The present year is likely to 
show even better results than last year, owing to 
the higher price of diamonds and the reduced cost 
of production. Regular monthly dividends of 1} 
per cent, are being received by the shareholders. 





NOTES. 
A New Insvutaror. 

Sir W. Tomson has found that jute and cotton 
filaments, very dry, are an excellent insulator, and 
Dr. Werner Siemens has utilised the fact in drying 
such filaments ina vacuum. They are also steeped 
in caoutchouc oil or other equivalent substance, and 
wound round the conductor. For subterranean 
lines the conductor thus insulated is inclosed in 
lead, after the manner of Berthoud-Borel. For 
moist places a coating of asphalte is applied to the 
lead, and where great strength is required the lead 
is protected by a sheath of stronger metal. 


A Lusricant For Brass. 

Lard and grease have, as is well known, a corro- 
sive action on brass and copper, and this is a draw- 
back to their use as lubricant for these materials. 
Mr. H. S. Madan points out that while both melted 
india-rubber and vaseline are without corrosive 
action on brass, each alone has a disadvantage. Thus 
melted india-rubber is too glutinous and in course 
of time hardens. Vaseline never hardens, but it is 
deficient in tenacity and adhesiveness. A mixture 
of both substances is therefore recommended by 
Mr. Madan, consisting of one part by weight of 
melted india-rubber and two parts of vaseline. The 
rubber should be pure, not vulcanised, and cut 
into shreds, then melted at the lowest possible tem- 
perature in an iron cup, while being pressed down 
against the hot cup and stirred into a uniform 
glutinous mass. The vaseline of the common thick 
brown sort should be added to the india-rubber and 
the whole thoroughly stirred and blended together. 


Exectricat Foor WARMERS. 

The acetate of soda foot warmers now used for 
railway carriages gradually become cool by radia- 
tion; but M. Tommasi, the French electrician, 
proposes to keep them up to a certain temperature 
by means of the heat due to an electric current 
traversing a high resistance. Only the heat lost by 
radiation is thus compensated for, so that the 
original high temperature is obtained on the cheaper 
plan of heating by a fire, or rather by plunging the 
warmers in boiling water. The current employed 
to maintain their heat is to be supplied by adynamo 
driven off an axle of the train, and the circuit 
passes through all the warmers. A simple device 
allows of the foot warmer being thrown out of 
circuit should it become unbearably hot. The 
plan will require fewer foot warmers than are now 
used, since it will be unnecessary to change them 
during a lengthy journey. This combination of 
fire and electric heating is perhaps more likely to 
be successful for the present than a purely electrical 
arrangement. Warmers on the latter plan which 
have been devised, are of feeble power. 


REFLECTORS MADE BY ELECTROLYSIS. 

A process for making reflectors and vessels by 
electrolytic deposition has been patented in America. 
Copper reflectors, copper pans, and kettles can be 
made very rapidly by the process with the aid of 
powerful dynamo currents. A rigid mould of the 
reflector or kettle is first made and steeped in 
melted paraffin to render it insulating. A coating 
of carbon or other equivalent conductor is then 
laid over the wax and a shell of copper deposited in 
the mould by galvanoplastie. It is estimated that 
a current of 386.4 ampéres will deposit 11b. of 
copper per hour, and the weight of copper reflectors 
is about 141b. on an average. The Brush Company 
are constructing a dynamo giving 122,500 amperes, 
and with such a dynamo over 200 reflectors could 
be made in ten hours, or about 6000 per month. 
Copper vessels are largely used everywhere, and it 
is not unlikely that electricity may be profitably 
applied to their construction. Whether the crys- 
talline copper of galvanoplastie will prove as durable 
for domestic use as wrought copper remains to be 
seen, 


Battoon PuorocraPuHy. 
M. M. Tissandier and M. Nadar, the well-known 
Parisian photographer, made a recent balloon ascent 





from Auteuil on July 2, 1886, at 1.20 p.m., and 
subsequently descended at Segrie (Sarthe) about 
7.10 p.m., after a journey of 180 kilometres. The 
altitude reached was not over 1700 metres, and 
during the voyage M. Nadar took not less than 
thirty photographs of the instantaneous kind. Of 
these there were about a dozen which are said to 
be by far the finest specimens ever obtained from a 
balloon. They comprise two views of Versailles, 
showing in plan the palace and one part of the gar- 
dens from a height of 800 metres. Another is a 
view of Sévres above the porcelain factory from a 
height of 600 metres. A third gives a view of a 
quarter of the town of Belléme (Orne), from a 
height of 900 metres ; and others give views of the 
little town of St. Remy (Sarthe) and its environs. 
The height in some of the latter cases was 1200 
metres. The time of exposure for the gelatine- 
bromide plates was 51,5 sec. The photographs have 
been enlarged by M. Nadar with a new kind of 
Eastman paper, andthe fineness of the detail shown 
is remarkable. 


THE InsuRANCE oF CENTRAL Exectric LicHTiNnG 
SraTIons. 

The success in America of the Factory Mutual 
Insurance Associations has led the electric lighting 
interest to propose the inauguration of a society for 
the protection of their properties against fire risks. 
Formerly the cost of insuring cotton mills in Ame- 
rica varied from forty shillings to sixty shillings 
per cent., but now the Mutual Associations charge 
less than three shillings per cent. This economy has 
been effected by cutting down all unnecessary ex- 
penses, and by limiting the operations of the asso- 
ciation to property built in a satisfactory manner, 
and situated in open positions where it could not be 
set on fire from neighbouring buildings. All ha- 
zardous risks have been rejected, and owners have 
been required to take the same precautions against 
fire that they would if they were uninsured. With 
such an example before them the proprietors of 
electric lighting stations see that it would be folly 
to pay the rates demanded by private offices, as 
their property is of a nature which renders the 
chance of fire very remote. It is new, and well 
built. As the machinery must run continuously, 
there is always a competent staff on the premises, 
while the steam power insures the presence of an 
ample water supply at all times. If the place is 
properly designed the probability of fire breaking 
out is very small, and even if it should occur, there 
would be ample means for its extinction. The 
negotiations for the creation of the society are in 
the hands of Mr. C.J. H. Woodbury, of Boston, 
Mass., whose name is a guarantee that the associa- 
tion will be founded on a proper basis, as he has 
long been the leading spirit of the Factory Mutuals. 


DiscovERY OF PETROLEUM IN THE PAcirFIc. 

The Russian press has had its attention directed 
to the Pacific duzing the last few days by another 
event, besides the alleged occupation of Port 
Lazareff. From Vladivostock, telegrams have 
arrived announcing the discovery of large deposits 
of petroleum in Saghalien. For Russia this is a 
matter of greater importance than may seem at 
the outset to some readers. It is only the other 
day we gave an account of the Russian fuel supply 
in the Pacific, pointing out the disappointment that 
had been occasioned in official circles by the result 
of a series of elaborate experiments with Saghalien 
and Amoor coal at Vladivostock ; the commission 
having practically reported that it was impossible 
to use either, and that Russia would have to con- 
tinue to draw her supply of fuel for her men-of-war 
from Japan and England. If the deposits of petro- 
leum now discovered give a good field of oil, it will 
be within the power of Russia, who has now a large 
supply of liquid fuel in the Black Sea, to adopt it 
for the Pacific, and useit on all the volunteer 
cruisers and steamers running between Odessa and 
Vladivostock. Such an alteration in fuel would be 
no revolution for the Russian Admiralty, because, 
since 1873 the gunboats of the Caspian fleet have 
used nothing else but petrolcum refuse, and the 
authorities possess types of furnaces which would 
give equal satisfaction in the Black Sea and 
Pacific. Hitherto the Russian Admiralty has not 
adopted liquid fuel in the Black Sea, owing to the 
inadequacy of the transport arrangements between 
Baku and Batoum, and the absence of a petroleum 
supply in the Far East. Now, however, that 
Saghalien, which was seized from Japan solely for 
the sake of its coalfields, has developed a petroleum 
supply, the temptation will be strong on the part 





of Russia to rid herself of her dangerous depend- 
ence on English and Japanese coal, and resort to 
liquid fuel. In the meanwhile it may be interest- 
ing to note that the three chief discoveries of 
petroleum this year—in Egypt, at Merv, and in 
Saghalien—have occurred precisely where there was 
a gap in the chain of petroleum supply on the great 
routes of the world. This is very important, since 
the chief obstacle to the general adoption of liquid 
fuel up to now has been the fear that the supply 
would not keep pace with the demand for oil. 


A New TuHerMat Barrery. 

Mr. Willard E. Case, of Auburn, New York, has 
invented a battery wherein the chemical action pro- 
ducing an electric current is set up by the applica- 
tion of heat, and this chemical action is reversed 
by the cooling of the battery, thereby bringing it 
into its first condition. It consists of a hermetically 
sealed jar in an open water-bath which can be 
heated in any convenient manner. At the bottom 
of this jar is a layer of pulverised metallic tin rest- 
ing on a plate of carbon, which forms one electrode. 
At the upper portion of the jar, the other elec- 
trode is a carbon plate surrounded by a coating of 
porous terra-cotta; the jar is filled with chromic 
chlorine solution, prepared by mixing alcohol, 
muriatic, and chromic acid, and heating. When 
heat is applied to this battery, the metallic tin at 
the bottom of the battery is converted into proto- 
chloride of tin, the first effect being to set chlorine 
free from the decomposition of the chrome chlorine 
solution, and then this chlorine combines with the 
tin. At normal temperatures there is no current 
between the poles of the battery, but when this 
chemical action is produced by heat, the current is 
formed, and continues until all the tin is converted 
into tin protochloride ; and when the battery is 
allowed to cool, the chemical reaction takes place, 
ani the changes are reversed, precipitating the 
metallic tin. This use of the battery may be con- 
tinued to any extent without depreciation of the 
battery as far as indicated. The source of our in- 
formation does not state whether the cooling of the 
battery produces a reverse current, but the facts in 
the case warrant the presumption that it acts in 
this respect similar to a storage battery. 


PassENGER COMPENSATION ON Rarnways. 

Railway travelling is undoubtedly safer than it 
was, and it would be curious if it were not so, con- 
sidering the amount of money which has been laid 
out by the companies to render it so. Remem- 
bering the dilatory manner in which many of them 
proceeded, however, and the degree of pressure 
found necessary before even the most palpable 
improvements were adopted, it is with pleasure we 
read the remarks of the chairman at the recent 
half-yearly meeting of the shareholders of the 
North-Eastern Railway, on the matter of compensa- 
tion for personal injuries to passengers. This 
gentleman congratulated his hearers on the reduc- 
tion in their working expenses, and instanced the 
item of compensation, which in the year 1870 
amounted to close on to 60,0001. During the past 
six years the average amount paid was only 15,300. 
a year, and for the half-year just ended the sum 
paid was only 2356l., or under 5000/. a year. The 
chairman explained that this result was due to the 
institution of the block system, and also to ‘‘the 
great command over the speed and motion of their 
trains by the very liberal use of the Westinghouse 
brake.” There can be no doubt of the truth of 
this statement, and we are glad to hear the cause of 
the effect so publicly acknowledged. The North- 
Eastern Company have evidently no Penistone to 
deplore, and probably no one but Sir Edward 
Watkin could congratulate his shareholders on the 
possession of the brake which was responsible for 
that awful catastrophe. As the chairman of the 
North-Eastern meeting pointed out, ‘There is 
something of far more importance underlying these 
figures than the mere pecuniary amount expressed 
by them. There is all the suffering, grief, loss of 
relatives, and so forth to be added to the account.” 








_ TELEGRAPHY AT THE ANTIPODES.—The Eastern Exten- 
sion, Australasia, and China Telegraph Company (Limited) 
has made a proposal to the Australasian governments that 
it should, without a subsidy, lay down a cable from Nor- 
manton to the Roper, and that South Australia should 
construct a line from the Roper to Elsie Creek, and supply 
a second wire between the latter station and Port Darwin. 
In this way it is pointed out absolute duplication could 
be secured at a minimum of cost. It appears, further, 
that the company has no intention of requiring a further 
subsidy over and above the 32,400/. already paid. 
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FIELDING DUPLEX PUMPING ENGINE. 

Tue peculiar feature of the duplex pumping engine, 
which we illustrate on page 165, is that instead of a 
valve being required for each cylinder as heretofore, a 
single valve is enabled to effectively control the steam 
ports of both cylinders, with the accompanying advan- 
tage of greatly improving the wearing qualities of the 
valve surfaces. 

Figs. 1, 2, and 3 show longitudinal, transverse, and 

_ horizontal sections of the cylinders and valve chest of 
an engine of this kind, and from these it will be seen 
that the slide valve, which is of the semi-cylindrical 
or Corliss type, works upon a concave bored valve 
face, in wu two pairs of cylinder ports are arranged 
around a central exhaust port, the latter, as also the 
exhaust cavity in the slide valve, being common to both 
pairs of ports. 

The slide valve receives a longitudinal to-and-fro 
movement by means of suitable levers from the piston- 
rod crosshead of one engine, whilst from that of the 
other it receives an oscillating motion about its axis, 
with which the axis of the valve spindle coincides, The 
two motions are quite distinct from and independent 
of each other. The steam ports, which are controlled 
by the valve’s longitudinal motion, lead to the cylinder 
of the engine, which imparts to it the oscillating 
motion, and vice versd, 

The pistons are cushioned in the manner usual in 
this class of engine, the cylinder ports being placed at 
a distance from the ends of cylinders, and the exhaust 
being cut off by the piston passing over them. Small 
valves, as shown in Fig. 4, are provided to admit the 
steam for the next stroke until the piston has again 
uncovered the main port. 

The engine shown in the perspective view has cy- 
linders 12in, and 20 in, in diameter with a stroke of 
12in. It was made by Messrs. Fielding and Platt, of 
Gloucester, under the patent of Mr. John Fielding, 
and is compressing water to 1500 lb. per square inch 
for the supply of a number of Tweddell’s hydraulic 
rivetters and other machines in a large shipyard in 
Sunderland. The engines are of very substantial de- 
sign, the rods and levers being either of steel or ham- 
mered iron. The pump barrels, rods, and valves are 
of best gun-metal. The engines are fitted with hy- 
draulic automatic valves for stopping and starting; 
for the latter purpose live steam is automatically ad- 
mitted to the low-pressure steam chest for a few 
strokes, the admission being cut off when the pumps 
are properly under way. 

A recent inspection of the valve’ surfaces of the first 
pump put to work shows that they have acquired a 
splendid polish, bright and smooth as a mirror. 

These engines are of similar proportions as regards 
stroke to American practice, but Messrs. Fielding and 
Platt, in their standard pumps, are using a longer 
stroke, and thus obtain a greater piston speed at the 
same number of strokes. By this means they increase 
the effective duty of the pumps and engines for a 
given weight and cost, the additional length of stroke 
adding to the capacity in a greater ratio than to the 
cost. 

These engines have recently been tested as to their 
behaviour under heads of water suddenly and greatly 
varied, with the most satisfactory results. When the 
engines were under full steam of 80 lb. pressure, and 
the pumps were working against 1500 lb, on the square 
inch, a valve was opened in the delivery pipe, ma the 
pressure suddenly relieved. The only result was that 
the pumps greatly increased their speed without noise 
or concussion, the pistons in no case touching the cy- 
linder covers. 

The ease and promptitude with which these pumps 
— themselves to the requirements of their work, 
renders them almost independent of an accumulator, 
and adapts them for use on shipboard to work hy- 
draulic winches and other machinery. 





MISCELLANEA. 

THE number of visitors to the Colonial and Indian Ex- 
hibition for the week ending August 7 was 259,528, Total 
since the opening, 2,418,538, 

Military ballooning has now reached such a stage that 
under-officers are being trained in balloon steering. Two 
sergeants have just been awarded certificates attesting 
their efficiency in this art. 


The Sultan, accompanied by the gunboats Medway, 
Medina, Tees, and Spey, has left Spithead to join the 
Channel Squadron at Milford Haven and participate in 
the torpedo evolutions there. 


Soon after midnight on Saturday morning smoke was 
noticed proceeding from the new armour-clad Camper- 
down at Portsmouth. The seat of the fire was traced to 
one of the coal bunkers on the port side. The origin of 
the fire cannot be certainly determined, 


The North London Tramway Company are running 
their Merryweather engines with 2]b. less fuel per mile 
than hitherto, averaging 7 lb. per mile only. This speaks 
volumes for these engines, which have now been working 
the _ steam tramway in London for close upon eighteen 
months. 


It is understood that the Marquis Tseng has given the 





Schichau Shipbuilding Company at Elbing, a further com- 
mission for torpedo boats. leven boats have already 
been constructed for the Chinese Government at Elbing, 
one of these being launched in the presence of the Marquis 
on Wednesday. 


The Admiralty seem to be going in extensively for 
electric lighting. They have just placed an order with 
the Woodhouse and Rawson Electric Manufacturing 
Company for over 7000 switches, besides fusible plugs, 
brackets, and other articles, 

The gross rawr of the twenty-two principal railways 
in the United Kingdom for the week ended August 1, 
amounted, on 15,3274 miles, to 1,458,244/., and for the 
corresponding peri of 1885, on 15,2014 miles, to 


1,467,001/., an increase of 126 miles, or 0.8 per cent., and 
a decrease of 8757/., or 0.5 per cent. 

The pump hopper Seeger Lucy, built for the Cape 
Government by Messrs. J. 
dijk, in 
K.C.M 


and K. Smit, of Kinder- 
Holland, as recommended by Sir John Coode, 
G., arrived at East London early in June last, 
and is now at work at the mouth of the Buffalo River. 
So far as present experience goes this dredger has proved 
successful, 


As instancing the growth of the electric light in general 
favour, we are informed that Messrs. Faraday and Son, 
of Berners-street, have furnished the designs and fittings 
for Sir Arthur Sullivan’s residence, for the extensions at 
Messrs. Shoolbred and Co’s., the chateau of a Belgian 
senator, a new theatre at Algiers, and for some new de- 
partments at the British Museum. 


The Dry Docks Corporation of London (Limited) have 
taken over the two Limekiln Docks at Limehouse, pur- 
chased from Messrs. Spence, Tebbutt, and Amor, and the 
Commercial and Prince’s Docks at Rotherhithe, pur- 
chased from Messrs. John Brodie, Jun., and Co. Mr. M, 
B. Pearson, a member of the latter firm, has joined the 
— 4 the Corporation, which has now acquired twenty- 
one docks, 


The James Watt Docks at Greenock, which have been 
under construction for the last eight years, have been 
opened, The new dock works are the most extensive of 
their kind in Scotland. They consist of a western tidal 
harbour and a northern tidal harbour, a wet dock, and a 
great harbour—the latter being an inclosed piece of water 
4000 ft. in length and 700 ft. in width. The cost of the 
works has exceeded half a million sterling. 


The return of the Cleveland Ironmasters’ Association 
for July shows that the make of pig iron during the month 
was 134,000 tons of Cleveland iron and 72,000 tons of 
other kinds, or a total of 206,000 tons, which is 4000 tons 
more than were made in June. There are 93 furnaces 
blowing, of which 63 are making Cleveland iron. The 
total stocks of the district show an increase of about 
17,500 tons for the month, being 706,736 tons. 


Mr. G. J. Crosbie Dawson has been appointed the engi- 
neer tothe North Staffordshire Railway, in the place of 
Mr. W.H. Stubbs, who has received a similar appointment 
on the Manchester, Sheffield, and Lincolnshire Railway. 
Mr. Crosbie Dawson was for more than twenty years an 
assistant-engineer on the London and North-Western 
Railway, and for the last few years has been the chief 
assistant-engineer to the Lancashire and Yorkshire Rail- 
way. 

During last year the aggregate number of persons em- 
ployed in and about the whole of the mines in the United 

<ingdom of Great Britain and Ireland amounted to 

561,676. Of these 520,632 were employed under the Coal 
Mines Regulation Act, and 41,044 under the Metalliferous 
Mines Regulation Act. The total number of fatal 
accidents was.866, and the total number of deaths occa- 
sioned thereby 1214; showing a decrease, compared with 
the totals for the preceding year, of 51 in the number of 
feet contents, and an increase of 216 in the number of 
ives lest. 


An International Maritime Exhibition will be opened 
at Havre on May 1 next year, closing on September 30. 
The London office of the Exhibition is at 1, Castle-street, 
Holborn, where all communications from intending British 
exhibitors are to be addressed to Mr. Edmund Johnson, 
Commissaire Délégué, A novel feature at the Exhibition 
will be the dock, constituting its central portion, which 
will be capable of accommodating large ships. There will 
be a wharf on each side, and covered galleries on the 
quays, specially constructed for the fishing, electricity, 
and equipment sections, and for engines and models. In 
the floating division, ships, yachts, and boats of all kinds 
can be exhibited for short periods, or while the inter- 
national regattas, nautical fétes, and experiments are 
taking place. The two great international divisions in 
the general portion of the Exhibition will include the 
ooud miscellaneous classes; the third division will be 
national, comprising imports from and exports to the 
French colonies. 


The —— works of the Houses of Parliament, 
and the ventilating works connected therewith, on the 
Shone hydro-pneumatic system, as recommended b 
the late Committee of the House of Commons, whic 
consisted of Sir Henry Roscoe (chairman), Mr. Lewis 
Henry Isaacs, Dr. Farquharson, Sir Gunter Hunter, 
Mr. Lyell, Mr. Richard Power, Mr. Tatton Egerton, 
and Mr. Cyril Flower, have just been commenced, 
and will be carried forward with all possible speed. 
The engineer for the works is Mr, Isaac Shone, of 
4, Westminster Chambers, and the resident engineer is 
Mr. John Phillips, of Putney. _The Commission of 
Her Majesty’s Works and Public 'Buildings have let the 
works in three contracts, viz.: For the general works 
to Messrs. John Mowlem and Co,, of Westminster; for 
the pneumatic and hydraulic ejectors to Messrs, Hughes 





and Lancaster, of Chester and Liverpool; and the gas 
engine air compressors to the British Gas Engineering 
Company, of Queen Victoria-street, London. he total 
amount of the three contracts is under 10,000/. 


Messrs. D, H. and G, Haggie, Wearmouth Rope Works, 
Sunderland, are manufacturing two long ropes for a tram- 
way which is in course of construction at Hong Kong, from 
the town up to “‘ The Peak,” a range of very steep hills 
on which are many fine villa residences, and where the 
climate is better than at the low level by the harbour. 
The incline where the ropes have to work is 4800 ft. long, 
laid with 35 lb. steel rails on steel sleepers, the line being 
partly single and partly double; the gradients varying 
between 1 in 2 and 1 in 10, following closely the natural 
contour of the ground. The total height the carriages 
have to be raised is 1300 ft. The ropes run on separate 
sets of friction rollers, the one a working rope and the 
other a safety rope. The carriages are attached to each 
end of the ropes, and as one pair of carriages ascend 
the incline, the other pair descend. Each car is 
to contain sixty passengers, the maximum load being 
74 tons at each end of the ropes. The working rope is 
passed over a pair of drums 8 ft. in diameter, and the 
safety ee over one drum, the drums being fixed at the 
top of the incline and driven by two compound steam 
engines 40 nominal horse-power each. The speed of the 
cars is to be six miles an hour. 


At the Yorkshire Agricultural Show, Sheffield, Mr. T. 
Andrews, F.R.S.E,, exhibited numerous interesting photo- 
raphs, showing the appearance of fractures of Wortley 
agotted railway axles tested to destruction, under known 
conditions of test and temperature. These are some 
illustrations of the elaborate and extensive research in 
which Mr. Andrews is at present engaged, ‘‘On Effects 
of Temperature on the Strength of Railway Axles,” the 
results of which have been and are to be communicated 
to the Institution of Civil Engineers. For this investiga- 
tion Mr. Andrews had the honour to be awarded by the 
Council a Telford Premium during the recent session of 
1886. There were also on view some ancient cannon-balls 
made at the Wortley Iron Works 200 years ago, and a 
ra of an old hammer erected at Wortley Iron 
orks A.D. 1713, and which was one of the first forge 
hammers erected in Yorkshire, 





Mexican ENTERPRISE.—The Mexican Government has 

anted a concession to the governor of the State of 

urango, for the construction of a railway to unite 
Durango with the Mexican Central Railroad. The 
Government has also granted a concession for a steamship 
line between San Diego, California, and San José de 
Guatemala, the company to receive 8000 dols. subvention 
each round trip. 


Tur Murray.—A conference has been held by the Water 
Conservation Commissions of Victoria and New South 
Wales, on the subject of the control and disposal of the 
waters of the Murray. The following resolution was 
agreed to: ‘‘That a joint trust shall be constituted, 
ag representative of the colonies of New South 

ales and Victoria, in which shall be vested the control 
of the whole of the Murray River and its tributaries from 
its source to Howlong, to be known as the Upper Murray, 
and of the whole of the Murray River from Howlong: to 
the eastern boundary of the colony of South Australia, to 
be known as the Lower Murray, and such trust shall have 
power to regulate all diversions of water from the river 
and tributaries within its jurisdiction.” 


Steam Fire Encines.—A number of the celonial re- 
ema have recently visited the works of Shand, 

ason, and Co., the eminent fire engine makers, their 
object being to witness a trial of two new pattern steam 
fire engines made for the Insurance Companies Fire 
Brigade, Melbourne, Australia. After inspecting the ma- 
chines, steam was raised in 3 minutes 40 seconds, the 
total time occupied in raising 100 lb. being 8 minutes. 
The water was projected far over the shaft in the 
works to a height of about 160 ft. An improved London 
Brigade manual fire — was also tested with equally 
satisfactory results. e visitors also inspected five new 
steam fire engines made for the Metropolitan Fire 
Brigade (London), also one for the Midland Railway 
Company for use at Derby, and a new steel fire escape to 
be drawn by horses for Buenos Ayres. 


QUEENSLAND RariLways.—The Queensland Railway De- 
partment has made good progress with the duplication of 
the Brisbane and Ipswich line. More than half the earth- 
work iscompleted and the remainder will be finished this 
month (August). On the duplication of the Sandgate 
line, from Mayne to Eagle Farm Junction, the work is 
completed between Albion and Eagle Farm. The open- 
ing of the remainder of the duplication will depend en- 
tirely upon the progress made by the contractor for the 
Breakfast Creek Bridge. Preparations have been made 
for the erection of the cylinders and the superstructure. 
On the Howard and Bundaberg line the progress made 
does not appear to have been rapid, but work on the con- 
crete piers of the Isis bridge is being satisfactorily prose- 
cuted. On the first section of the North Coast line a good 
start has been made with the fencing and earthworks. 
Piles are being driven for bridges over Downfall Creek, 
the North Pine, and the South Pine respectively. On the 
Isis branch line clearing has been commenced, and a little 
earthwork has been done. On the second section of the 
North Coast Railway an alternative trial survey, vid 
Mount Toonbooboodla, locally known as the Brothers, 
has been completed. Pending a decision as to the route 
to be taken, two survey parties are proceeding with the 
permanent survey of a direct line. 
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TEN-TON STEAM “GOLIATH” FOR SYDNEY, NSW. 
CONSTRUCTED BY MR. THOMAS SMITH, ENGINEER, RODLEY. 
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THE engraving above represents a 10-ton steam | and is provided with all necessary fittings. The feed 
toliath recently designed and constructed by Mr. | pump, which is worked from the engine shaft, can lift 
Thomas Smith, Steam Crane Works, Rodley, Leeds, | the feed water from the ground level when required. 
to the order of Mr. L. Samuel, of Sydney, for the New | The gantry is of wrought iron, all the rivet holes 
South Wales Government. It was tested and made | being drilled in position; it is made to span three 
under the supervision of Mr. Alfred Davies, Parlia-| sets of rails of 4 ft. 8}in. gauge. Fixed to the end 
ment Mansions, Westminster. The crane, which is| carriage are two warping drums, driven from the 
mounted on the top of a travelling gantry, has a/| engine shaft, for the ~— of drawing the railway 
radius of 20 ft. for a working load of 10 tons, and| wagons into position. The whole, as will be seen, 
was thoroughly tested with a load of 114 tons, travel- | runs on six wheels, which are steel-tyred and fitted on 
ling and revolving in every direction, and was found | to steel axles, The total weight is nearly 70 tons, 
—- satisfactory. The engines have a pair of cy-| without either water, fuel, or ballast. 
lin —— ones dise cranks, and are Lae 
with the usual link motion. The hoisting motion has * 
both single and double purchase gear, ait fitted with | RB rite | UPOm ao ae ns SE 
tye hentias, one being placed on the drum shaft. The | y scat Er sary An, mee % i ie 
winding drum is grooved and of sufficient diameter to | tinued from page loo. 
hold 00 ft. of duke without overlapping. Thecrane is __ 17 has already been pointed out that the figures relat- 
made to revolve and travel in either Tissitien, whilst | ing to loss of life at sea, which are included in these 


the load is being hoisted. ‘The jib adjusting motion is Ne ee ee ee ee 
worked with worm gearing, and is provided with a| sty ante ideation a : b 
safety brake ; it is of sufficient strength to adjust the Senpeneenneeny Sie A: Sees Oe meet OR Oe OF 
ib with the test load of 114 tons suspended. The! * Abstract of paper read at the twenty-seventh session 


oiler is of the usual vertical type with cross-tubes, | of the Institution of Naval Architects at Liverpool. 




















accident other than drowning, where there is no wreck of, 
or casualty to, the ships from which they occur. This in- 
formation has been furnished by Mr, Thomas Gray, in his 
eyidence before the Royal Commission on Loss of Life at 
Sea, for the calendar year 1881 ; but it cannot be accuratel 
given for any other year, because the returns from whic 
it is compiled contain duplicate entries, a number of 
deaths in fishing vessels, and other sources of error. The 
figures for the single year 1881 may, however, suffice as 
an indication of the proportion which the loss of life 
caused by the wrecks of ships bears to the total loss of 
life caused by accidents of all kinds at sea. 

Besides the 2240 lives of ters and lost in 
1881 from ships that were totally wrecked, and 2352 lost 
through casualities of all kinds to ships, 732 were lost by 
drowning from causes not connected with casualties to 
ships, and 194 more were lost from accidents other than 
drowning. 

The statistics of this subject are so voluminous and 
complicated that it is often extremely difficult, in endea- 
vouring to extract precise information from the numerous 
returns and documents relating to it, to understand what 
ships and what deaths are being dealt with. Want of 
uniformity in the basis upon which the official returns are 
prepared, renders many of them valueless for any real 
practical purpose. To this cause are, I believe, to be 
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TABLE VIII.—Correcrep FIGURES FOR ONE YEAR.* 





| 
| 
| 
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| 
Lives of Masters and Seamen Lost. | 


Masters and Seamen Em- 
in 
or 


ployed. 
Lives Lost by | 


| Total Losses of 
Ships to Persons 


Ships, whether 
Employed. 


all Kinds to 
Resulting 


By Total Losses 

By Casualties of 
Total Loss 

By Drowning 
from all 
Causes. 

By Drowning 
and other 
Accidents. 


not. 


| 


188i | 186,719 | 2240 2352 | 
| ‘ 


gost | 8278 | 1 in 83.36 | 


Lives Lost in Merchant 
Ships Registered in the 


Proportion per Annum. 
“a United Kingdom. 


| 


| 
| 


Lives Lost by 
to 


Em- 


Casualties of all 
Kinds to Ships 
to Persons Km- 
Drowning 
Lives Lost by 
Drowning and | 
other Accidents | 
| to Persons Em- 
Passengers. 


| Lives Lost by 


1 in 79.89 





| 





* Minutes of Evidence taken before the Royal Commission on Loss of Life at Sea, 1885. Q, 132. 


APPENDIX A. 
TABLE SHOWING THE TOTAL Losses OF BritIsH SHIPS DURING THE THREE CALENDAR YEARS 1881 To 1883, 


AND THE NUMBER OF MASTERS AND SEAMEN LOST THEREBY, 


Description of Ships. 


Laden with grain 


1, Foundered and missing 
ships, registered in the 
United Kingdom, of 
and above 300 tons 
gross register, lost at 
sea & as 


timber .. 
other cargoes .. 
ie general cargoes 
.. | In ballast - ss ae 
Cargoes unknown 
Total oe 
. Foundered and missing ships, registered in 
the United Kingdom, below 300 tons gross } Al! cargoes . 
register, lost at sea (no fishing vessels) 
8. Foundered and missing, all ships registered 
dom, lost at sea (no fishing vessels) .. 
. Collisions do. do, oF a 
. Strandings do, do. 
. Losses from other causes 


in United King- 
do. ‘do. 


. The whole number of British ships, registered in the United 
Kingdom, lost from all causes at sea (no fishing vessels) .. 
. Fishing vessels, registered in the United Kingdom, lost at sea 


CO} ks ve os 
metals and metallic ores 


| Number of 


| 
! 


.| 146) 


| 


re pet 
.. | 426] 573 845 
. | 44) 9) 80 


pe 
| 

| 7802240, 608 

| 97, 933' 72) 


. Unregistered ships of all classes, belonging to the United | 


Kingdom, lost at sea 


. Registered and unregistered ships of all classes, belonging to | 


the Colonies, lost from all causes at sea ¥ sy 
. Registered and unregistered ships of all classes belonging to 
oe Kingdom and the Colonies, lost in rivers and 
harbours es % at ae = ae 


12, The whole number of British ships (i.¢e., belonging to the 
United Kingdom and the Colonies) wrecked or totally lost 
from all causes, and the number of lives lost thereby. 


| 


Total for | 


1882. Three Years.| 


1883, 


| 
| 


Remarks. 


Ships. 


| Number of | 
Ships. 


| Number of 





| Number of 


ee 


| 
| 
| 
| 
j 


113 
141 
74) 


27; 


286 | 


1149) 
298, 


103 1069) 77 
90, 94 


1447 
76 
342 
22 


2491559 171 
99 87 259 


158 E 
1244 
60 


1113 
103 








1887 
430 


| 6599 | See Table VII. 


| 
aad \ Difference between 
365 | J Tables V. and VII. 


1982 
291 


1472) 599 
196| 122 
| 


62) 55 
348) 872 





96 264 67 49) 208 





365, 489 373 | 1187 | Do, Tables III. and V. 





305, 1110 
49, 52 441 15) 68) 21; 151 | 


| 


88 Do. Tables I. and III. 


} | 
8742 | 





8048 | See Table I. 
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attributed in a very large degree the misunderstandings | collisions with ice or sunken wreck, want of pilots, defec- 
that have arisen between shipowners and the Board of | tive tow ropes, intentional destruction, &c. There may, of 


Trade respecting the extent and the causes of losses at sea. 

A general view of how matters stand in connection 
with the loss of life at sea during 1881, 1882, and 1883, will 
be seen by referring to Table VIL. and to the Tablein Ap- 
pendix A. The former Table gives 3509 as the total number 
of lives of masters, seamen, and passengers lost from ships 


registered in the United Kingdom in 1881, 3278 as the | 


total number of lives of masters and seamen lost by drown- 
ing and all other accidents, 3084 as the total number of 
lives of masters and seamen lost by drowning from all 
causes, 2352 as the total number of lives of masters and 
seamen lost by drowning through casualties of all kinds to 


course, be losses under the head of missing ships that are 
due to some of these causes, Losses are only credited to 
“* other causes” when there is direct evidence obtainable 
respecting them, The item ‘missing ships” would in- 
clude all cases of spontaneous combustion that may have 
| resulted in total loss of ships and crews, and all cases of 
collision between two ships, or between a ship and ice or 
a ship and floating wreck, where the ships concerned have 
been lost with all hands. It can hardly be considered 
a far-fetched supposition that an appreciable proportion 
| of the losses of missing ships happen from these causes. 

Cases of collision will occur to every one where perhaps no 





ships, and 2240 as the total number of lives of masters | lives would have been saved had there been an unfavour- 


we seamen lost from ships that were wrecked or totally 
ost. 
Referring now to the Table in Appendix A, which con- 


tains figures relating to British ships that were totally | 


| able combination of circumstances existing at the time. 

| It has not seems desirable to increase the size of this 
| Table by including passengers in it, and it may suffice to 
say here upon that head that out of the 332 passengers 


lost during the three years 18$1 to 1883, we see it is the | (see Table VII.) lost during the three years from ships 
lowest figure, 2240, that is therein dealt with for the year | that were wrecked, 129 were in foundered and missing 


1881, and _ the. corresponding figures for the other years. 
We find this figure opposite item 7 of the Table, Appen- 


| ships, 184 in stranded ships, 17 in ships in collision, and 
| two in ships lost by other causes. Out of the 184 pas- 


dix A, under the year to which it relates, 1881. That | sengers in stranded ships, 162 were lost during the single 


item gives the number of ships totally lost, and the 
number of lives lost from them, that are contained in 
Table VII. The figures in items 7 to 12 of the Table in 
Appendix A are taken from Tables I. to VII. in the 


manner explained in the column of remarks of the first- | 
named Table, and it is probably unnecessary to say more | 


about them. 

Coming .ow to item 7 of the Table 
relates to the whole number of British ships, registered in 
the United Kingdom, excluding fishing vessels, that were 
lost from all causes at sea during each of the three years 
1881 to 1883, we proceed to consider the character of the 
losses included therein. The first step will be to divide 
them into founderings, missing ships, collisions, strandings, 
and losses from other causes. 
to 6 of the Table; the sum total of the figures at those 
items giving the figures at item 7. 


The chief features of this part of the Table are that | find time to go over all the returns, and to judge 
nearly three-fourths of the whole number of lives of | eliminate every questionable case of this Kind, 
masters and seamen lost are lost in foundered and missing | that were done the 


his is done in items 3 | 


Appendix A, which 


| 
| 
| 


| year 1881, 
| The class of losses which is the most appropriate for 
| our consideration, is that of the foundered and missing 
ships. Strandings and collisions are almost entirely due 
to causes which lie outside the sphere of influence of those 
who design or build the ships that are concerned in them, 
although there may be cases in which they occur through 
defects in or breakdown of fittings, machinery, or tackle. 
There are a few instances also in which vessels have been 
run ashore in order to prevent their foundering in deep 
water, and where the loss, which was virtually by founder- 
ing, has thus become technically a loss by stranding. This 
was the case with the s.s. Ludworth, where a leak was 
sprung at sea, and the captain, fearing the vessel would 
sink in deep water, turned her head.in towards the shore 
and succeeded in beaching her just before the fires were 
extinguished. It would be impossible for me, however, to 
of and 
while if 
facts and the deductions that 


ships, or 4036 out of 5599; 22.2 per cent. are lost from | may be drawn from them, would probably remain as now 


stranded ships, 4.6 per cent. from collisions, and only | stated, 


sixty lives in all from other causes. 


. 5 The “‘ other causes” | the losses pro 
include fire, spontaneous combustion of coal, explosions, | shown in the o 


I have therefore contented myself with taking 
tly assignable to foundering to be as 
cial tables, 





We will proceed therefore to consider the cases of the 
608 ships that foundered or were missing, and of 4036 
lives that were lost in them during the three years 1881 to 
1883 ; and as it appears that 344 of those ships were small 
craft under 800 tons gross register, chiefly employed in 
coasting trades (see item 2, Appendix A), we will leave 
them out of account and confine our attention to the more 
manageable remainder of 264 ships in which 3006 lives 
were lost, k 

The 264 ships thus selected include all the vessels in 
which members of this Institution are likely to have a 
special interest. They include all British vessels of any 
size or importance that have foundered at sea—all that are 
not below 300 tons gross register—and also the vessels from 
which the test proportion of lives arelost. Out of the 
total number of British and colonial ships of all sizes, 
amounting to 3742, that were totally lost, and 8048 lives 
in them, during 1881, 1882, and 1883, we thus find ourselves 
left with 264 foundered and missing ships registered in the 
United Kingdom, of and above 300 tons gross register, in 
which 3006 lives were lost. 

It would be useless to speculate upon the causes of loss 
of those 264 vessels by merely considering them in the 

te ; and no opinion that might be formed in sucha 
manner as to the de ee to which the losses may have 
been preventible, could have any practical value, or could 
be expected to convince anybody. We require to closely 
examine all the known circumstances attending the indi- 
vidual losses, and to consider in minute detail the classes 
of ships, the cargoes carried, and all matters affecting the 
seaworthiness of the vessels, before we can form any useful 
opinion respecting the general causes of loss, This has 
long been a very difficult matter for any one outside the 
Board of Trade to attempt, but an unpublished return 
made by the Board of Trade to the Loadline Committee 
about two years ago, which I have permission to use, 
enables it to be done to a considerable extent for the 264 
vessels now under consideration. In the following remarks, 
and in the Tables that will be referred to, I shall chiefly 
use the figures contained in that return. 

In item 1 of the Table, Appendix A, these 264 vessels 
are grouped according to the cargoes they carried, whether 

rain, coal, metal, timber, general, or other cargo, or in 
last. We thus see that grain and coal cargoes account 
for one-half of the whole number of ships, and more than 
one-half of the whole number of lives lost; coal being 
responsible for one-third and grain for one-sixth. This, 
however, does not carry us far enough. We require to 
know further, at least, what number of those ships were 
steamers and what number were sailing vessels; how 
many of the latter were of iron and how many of wood ; 
and what were the. various kinds of grain which were 
being carried by the ships when lost. e also require to 
know what proportion the quantity of each kind of cargo 
carried bears to the whole volume of the oversea carrying 
trade of the United Kingdom, before we can judge whether 
the number of ships lost, in a a trade, exceeds the 
general average of losses in all trades, or not. The data 
respecting the tonnage of cargoes carried oversea in 
British ships are, however, too imperfect to enable the 
latter requirement to be fulfilled. It is very much a 
matter of speculation whether the large number of 
losses in any particular trade — say, for instance, the 
coal trade—is due to the great bulk of that trade, or 
whether it may fairly be attributed to dangers special to 
the cargo, or to the ships in which it is carried. If there 
is reason to suppose it due to special dangers attending the 
cargo, or of the ships that carry it, it is at any rate im- 
possible to estimate the precise extent of that danger by 
comparing the average of losses among British vessels 
carrying coal cargoes with the average of losses among all 
British cargo-carrying vessels that are actively employed. 

We must, therefore, content ourselves, for the present, 
with a further analysis of the figures into which the 264 
losses of ships, included in item 1, Appendix A, have 
been divided ; and we must unfortunately do without an 
exact comparison between the proportions of losses in ships 
of various types or carrying different cargoes, and the 
proportion which all losses bear to the whole bulk of the 
oversea carrying trade of the United Kingdom. 

The 264 ships under consideration consist of 81 steamers, 
all of which are iron, 47 iron sailing ships, 127 wooden 
sailing ships, and 9 composite sailing ships. Out of the 
3006 lives lost in these ships, 1295 were lost in steamers, 
831 in iron sailing ships, 779 in wooden —s ships, and 
101 in composite sailing ships. Taking the 43 vessels that 
were lost with grain cargoes, 23 were steamers and 21 sail- 
ing ships; 9 out of the 23 steamers were laden with wheat, 
and 8 with barley; 15 out of the 21 sailing ships were 
laden with wheat, and 3 with rice ; leaving only 3 sailing 
ships that were lost with grain cargoes other than wheat 
and rice. Thirty-three steamers and 53 sailing ships 
were laden with coal, 34 of the latter being wooden vessels. 
Only 6 steamers were lost laden with cargoes other than 

ain, coal, metal, and general. Thirty-eight timber- 
Am vessels were lost, and the whole of them were 
wooden sailing ships. Their average age was 23 years, 
and 27 were not classed in any register society. Thirteen 
ships were lost while making voyages in ballast; they 
were all sailing vessels, 4 being constructed of iron and 9 
of wood. The 4 iron ships will be commented upon 
further on; but, as regards the 9 wooden ones, it may 
now be pointed out that their average age was 24 years, 
and 5 were not classed in any register society. 

(To be continued.) 








Gas aT St. Prrerspurc.—A new gas company is in 
course or organisation at St. Petersburg. It will buy 
up the two existing gas undertakings of the Russian 
capital, and will generally improve its gas supply. It 
will issue share capital to the extent of 9,000,000 roubles ; 
— are also to be issued to the extent of 8,000,000 
roubles, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


eee SS eS eee ts stated 
in each case after the price ; none are the 
Specification ts not Wlustrated. 


Where Inventions 


cification is in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
——— may at any time within two months from the date of 
ve advertisement of the tance of a complete specification, 
give notice at the Patent Ofte of opposition to the grant of a 
Patent on any of the g mentioned in the Act. 


FURNACES, 


5280. W. L. Wise, London. (R. Radot, Paris.) Im- 

rovements in Effecting the Decarbonisation of 
Earthy Carbonates. (8d. 3 Figs.) April 28, 1885. —This in- 
vention relates to the decarbonisation of earthy carbonates, such 
as carbonate of barium and carbonate of strontium, by the employ- 
ment of carbonated and hydrogenated gases as reducing and heat- 
ing agents. When a deep furnace is employed, the carbonate 
under treatment is introduced through the mouth of the furnace, 
and during its descent it becomes gradually heated by con- 
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tact with the gases escaping from the hearth A. On reaching 
the hearth, it spreads over it so as to form a slope and leave 
a free space d, which constitutes the combustion chamber. The 
gases required for reducing and heating purposes are caused to 
issue under pressure from one or more tuyeres or gas burners B. 
The fluid product is then run out at the orifice c. An opening F 
isarranged in the mouth of the furnace for the escape of gases 
proceeding from the hearth when it is desired to utilise them. 
(Sealed May 18, 1886). 


6633. F. Siemens, London, An Improvement in 
the Construction of Open Hearth or Tank Furnaces 
for Melting Iron and Steel and other Purposes. 
(6d. 8 Figs.) June 1, 1885.—The object of this invention is to 
give access for repairing and renewing the bed of a furnace, and 
especially the most vulnerable parts of it, without disturbing the 
roof or other parts of the structure. The furnace bed A is inclosed 
in a metal casing B, at the periphery of which a number of struts 
C extend upwards to carry a ring D on which is built the furnace 
roof E. The roof is thus supported independently of the brick- 
work and lining of the bed A, which can therefore be repaired and 
renewed without interfering with the stability of the superstruc- 




















ture. The bed A is made considerably deeper than usual in order 
to retain in it a great quantity of molten metal on which the fused 
slag floats. As the zone of bricks forming the upper layer of the 
bed is most liable to injury, these bricks are made removable, and 
are kept in position by keys, and are easy of access through the 
spaces between the struts C. Metal with little or no slag may be 
obtained from a tap hole L opening from a basin separated from 
the rest of the bed by a partition M. N and O are the flues for air 
and gas coming from one set of regenerator chambers, and form- 
ing aflame which sweeps round the furnace chamber. The pro- 
ducts of combustion pass by the flues N! and O! to the other set of 
regenerators. (Accepted June 1, 1886). 


8031. H. Caswell, Westbromwich, Staffs, Improve- 
ments in Furnaces. (8d. 4 Figs.) July 2, 1885.—The 
object of these improvements is the more perfect combustion of 
fuel in furnaces, so as to avoid the emission of large volumes of 
smoke, and to effect greater economy. The furnace is constructed 
as a hopper, having a lid at the top, and inclined tubular firebarsin 
front, between the outside of which and the front wall is inclosed a 
Space into which air passes from a tube arranged along the fur- 
nace flues into the closed ashpit. Heated air is also admitted 
from the air-heating tube by means of nozzles in streams into the 
boiler flue, and thus thorou xhly mixed with the incandescent 
gases from the furnace. (Sealed June 25, 1886). 


9316. W.L. Wise, London. (J. G. Hansel and F. L. 


monvnagg3 Dresden, Germany.) Improvements in Fur- 


naces, 4 Figs.) August 4, 1885.—The improved furnace 





burns small coal or slack, and may be employed for heating boilers 
and ovens, firing lime kilns, and many other purposes, its con- 
struction being modified accordingly. In combination with an 
inclined grate A, is a vertical oven retort or distilling chamber, 
the rear wall of which is in the form of a projecting arch G con- 
nected to a flue L at the rear of the grate. The retort is pro- 
vided at the top with a hopper mouth F, whilst the front wall 
is formed by doors E and D. In this front wall inclined 
iron plates H are arranged, projecting inside the furnace, 
the floor of which is formed of refractory blocks K supported on 
an inclined plate K', A door C serves for stoking or raking and 
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cleaning purposes, and also for the introduction of air to the fire- 
grate. A fire having been lighted on the grate A, and the retort 
filled up with fuel, the doors E, D are opened, and the fuel becomes 
coked by the heat of the fire burning on the grate. When the 
amount of coke upon the grate reaches up to the arch G, the doors 
E, D and the hopper F are closed, the door C is opened, and the 
layer of coke on the grate is allowed to burn down to reduced 
height, while air is being admitted below. When the oven or 
retort is closed against the inlet of air, in order to burn the gases, 
heated air must be admitted to the flue L through the opening M. 
(Accepted June 22, 1886). 


13,567. G. Anderson, Spennymoor, Durham. An 
ees ap ——— for the Distribution of Gas 
and Air in generative Steel and Glass Melting, 
and other Furnaces wherein Gaseous Fuel is Used 
for Heating the Same. (8d. 5 Figs.) November 9, 1885.—The 
object of this invention is the prevention of loss of gaseous fuel, and 
consequent injury to the furnace, and the better regulation and 
control of the currents of waste gases flowing from the furnaces, 
also to prevent the overheating of one, and the underheating of the 
other chambers. This is effected by the use of a valve consisting 
ofadouble case A A square or circular in form, with a space 
between the inner and the outer shell to form a receiver for water, 
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so as to prevent the inner shell from warping and burning. A 
tongue H suspended in bearings in the casing A A, may be re- 
versed by means of a lever when it is necessary to change the 
currents to and from the regenerators. The tongue H is made 
hollow, so as to allow of water circulation. D D are spaces to 
place dampers for regulating the gases to and from the regene- 
rators, and to stop any back casts when replacing or repairing 
tongue H. Fis an outlet pipe to convey the water from the 
casing A A. Amitred faceI I is cast diagonally on the inner shell 
of the casing A A to receive the tongue H. U is the chimney flue, 
and P P are boxes bolted to the flanges of the casing to cover the 
flues VV. (Sealed May 21, 1886). 


3859. H. E. Newton, London. (R. 4. Chesebrough, New 
York, U.S.A.) Hot-Air Furnaces. (8d. 2 Figs.) March 18, 
1886.—This invention relates to hot-air furnaces employed for 
heating dwellings, and its object is to provide a furnace in which 
the gases of combustion cannot become mingled with the air to be 
heated, by reason of leaky joints, nor the heating surface become 
overheated, or red-hot, which would have the effect of impairing 
the oxygen of the air. The improved furnace consists of a vessel 

p d in a heating chamber, and composed of a single casting, 
closed by a lid external to the heating chamber. Deflectors 
within the vessel cause the air to pass in contact with the inner 
surface of the vessel in its passage from the supply to the de- 
livery pipes, and thus insure the proper heating of the air. The 
sides of the vessel may also be composed of an inner and an outer 
shell, the space between being filled with lead or fusible metal 
to prevent the inner shell from becoming red-hot and vitiating 
the hot air. (Sealed June 25, 1886), 


MANUFACTURE OF GAS. 


7815. R. Dempster, Manchester. Improvements 
in the Construction of Stand-Pi for Gas Retorts. 
(6d. 3 Figs.) June 27, 1885.—According to this invention the 
stand-pipes are made much lighter by being constructed from 
drawn or welding tubing of wrought iron or steel. Cast-iron 
flanges are shrunk on the pipes. (Sealed July 13, 1886). 


2950, J. Parkes, Aston, Warwicks, Improvements 
in Apparatus for Enriching Illuminating Gas. (8d. 
4 Figs.) March 2, 1886.—The gas is caused to pass through the 
upper part of a carburetting vessel, and thus become well mixed 
with the hydro-carbon vapour arising from the carbonaceous sub- 
stance contained in the lower t of the vessel. The enriched 
gas on its way to the burner throagh a pipe heated by an 
auxiliary burner, which also serves to vaporise the carhonaceous 
substance, and thus obviates the use of heating plates in the 
manner usually adopted. A stop-cock or tap regulates the amount 
of heat communicated to the carburetting vessel. (Sealed July 
18, 1886). 


6347. O. Imray, London. (J. B. Archer, Washington, 
U.S.A.) * tus for Conversion into Gas and Com- 
bustion o: uid Hydro-Carbons, (6d. 5 Figs.) May 11, 
1886.—This invention relates to apparatus for generating gas or 
combustible vapour from petroleum and other liquid bydro- 
carbons, and for applying it as fuel for boilers, the apparatus being 
arranged to combine in one the gas generator and the boiler. 
The vertical boiler A is of annular form aud has a central vertical 

















pomege B, which leads upward from the firebox D! to a heating 
chamber C at the top. A number of upright tubes b, between the 
exterior and the interior shell of the boiler, connect the firebox 
with the heating chamber. A water pipe E, having a number of 
coils e, and a stop valve e', is led into the chamber C, and thence 
passes downward to the lower part of the boiler. A steam pipe H 
—_ with a stop valve and a number of coils I, leads upward 
rom the steam space of the boiler through the chamber O, and 
inward into the upper part of the casing of the gas generator 
This casing is extended as a tube W down the flue B, and within 
its upper part is a spherical chamber O, from which a tube T' ex- 
tends downwards within the tube W nearly to its closed bottom 
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F is supplied by a pipe Rtothe chamber 0. The heated 
gases rising from the firebox pass upward through the tubes } and 
the passage B into the chamber C, and thence to the chimney D, 
heating on their way the casing W of the gas generator, the coil I 
of the steam pipe, and the coil e of the feed-water pipe. The steam 
generated by the boiler passes through the coils I and pipe H into 
the casing W, and up through the tube T' to the chamber O, where 
it meets the oil flowing in a regulated quantity from the pipe R, 
and transforms it into vapour. The mixed steam and oil vapour 
pass away by the pipe S, part being conducted by the branch U to 
supply the burner T. (Accepted July 2, 1886). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL, 





7042. H. H. Lake, London. (H. EH. Cahen, Paris.) Im- 
provements in the Manufacture of Steel. [6d.) June 
9, 1885.—This invention relates to a process of manufacturing 
steel from more or less carburetted iron. The iron is heated to 
cherry-red, and is then plunged into and allowed to cool in a bath 
composed of water, nitric acid, carbonate of soda, and chloride of 
sodium. The iron is thus converted into malleable steel, which 
can be welded and tempered. (Sealed July 27, 1886). 


8756. H. White, Newport, Mon. Improvements in 
the Manufacture of Steel and Iron, and in Converters 
to be Used in such Manufacture, (8d. 6 Figs.) July 
20, 1885.—The improvements relate chiefly to stationary con- 
verters, but are also applicable to tipping converters, and consist 
in placing the tuyeres obliquely and at different levels, so that the 
air entering the converter is caused to impart rotary motion to 
the molten metal, which, by this means, acquires a fibrous con- 
dition. The converter is provided with an inner and outer casing 
and connections, so that the blast, being led through the casing, 
is warmed on its way to the tuyeres. Each tuyere brick is placed 
into a hole formed through the casing of the converter and its 
inner lining. (Sealed July 16, 1886). 


3388. T. E. Craig, Camden, Ohio, U.S.A. Improve- 
ments in the Manufacture of Polished Sheet Iron. 
(6d.] March 10, 1886.—The improvements consist in coating the 
surface of the iron, before the final heat and working, and after 
it has been cleansed of its coating of oxide, with a composition of 
graphite and oxide of tin or lead. The iron is then reheated and 
exposed to the air while still hot, and finally polished by rolling 
or hammering in packages in the usual manner. (Sealed June 29, 
1886). 


TREATING ORES. 


6674. A. E. Scott, London. An Improved Process 
and Apparatus for Separat: Metals from their 
Ores, especially Refractory Gold, Mundic and Sul- 
phurous Ores. (8d. 3 Figs.) June 2, 1885.—This invention is 
an improvement on Patent No. 944 of 1883 by the same inventor. 
The unroasted ore is finely powdered and mixed with chloride of 
lime. When the mixture has changed colour or become deliques- 
cent, it is put into a porous vessel, which is placed in an iron or 
zinc tank. This tank forms an electrode, and must be kept bright 
inside, and when galvanised iron or zinc is used, must be well 
amalgamated. Round the tank are fixed wires terminating in 
carbon plates placed in the porous vessel with the ore already 
treated as above. Both the vessel and the tank are now filled with 
sea water or a solution of any soluble chloride, setting up electro- 
lytic action between the tank and the carbon plates. The soluble 
salts of gold or other metals contained in the ore pass through the 
porous vessel, and the gold is precipitated by the iron or amalga- 
mated zinc of the tank. (Sealed July 27, 1896). 


7285. R. Oxland, Plymouth, Devon, and C. Oxland, 
Sydenham, Surrey. Apparatus for Burning or 
Calc g Ores and erals Containing Sulphur or 
Arsenic for the Manufacture of Sulphuric Acid, 
Arsenious Acid, or White Arsenic. (8d. 4 Figs.) 
June 15, 1885.—This invention relates to improvements on Patent 
No, 2950 of 1868, in which is described a revolving cylinder lined 
with firebrick for calcining ores with a continuous feed into one 
end of the cylinder, and continuous delivery of roasted ore at the 
other end, and with a furnace at the delivery end, from which the 
products of combustion, mixed with the products of calcination, 
were led through the cylinder to the flues communicating with the 
condensers. According to this invention the fireplace is dispensed 
with, and in its place is employed at the delivery end a continua- 
tion of the cylinder made of cast iron, and heated externally. 
The products of combustion of the fuel are led away by suitable 
flues, and are not allowed to enter the interior of the cylinder. 
The products of calcination of the ores are led away from the 
— end of the cylinder to the chambers for condensation, 
(Sealed July 9, 1886). 

7387. T. Vosper, London. Apparatus for Washing 
Crushed Ores. (8d. 4 Figs.) June 17, 1885.—This invention 
refers to Patent No. 13,460 of 1884, according to which the crushcd 
ore is delivered toa tank provided with an overflowing stream of 
water by means of which the lighter ee of the slimes are re- 
moved from the metallic particles. These latter are then sepa- 
rated according to their various degrees of fineness by a rotating 
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screen mounted in a second tank. The present invention consists 
in means for still further treating the washed ore as it is received 
from the second tank. A travelling apron}com of overlapping 


boards pivotted at their opposite ends to a pair of endless chains, 
actuated by suitable gearing, meets the stream of mixed ore and 
water, so that the fine particles of metal adhere to the apron, 
and are washed off into a suitable receptacle. (Sealed July 16, 
1886). 


3702. E. B. Parnell, Sydney, New South Wales. 
An Improved Process of creating Auriferous and 
Argentiferous Material, {4d.] March 16, 1886. The im- 
proved process consists of grinding, roasting, and boiling the 
material, so as to drive off the volatile oxides and convert the 
sulphides into soluble sulphates, which are removed in a solution, 
leaving the gold and silver “free.” The time occupied in the 
roasting process may be considerably reduced by supplying 
oxygen artificially produced, along with the air. (Sealed June 
2, 1886). 

4750. J. W. Hall, Bristol. (G. 7. Lewis, Philadelphia, 

., U.S.A.) Treating Lead and other Ore for Ob- 
taining the Metal therefrom, and for the Manufac- 
ture of White Pigment. (8d. 2 Figs.) April 5, 1886.—This 
invention relates to a of treating lead ores which consists 
in roasting the ore, and collecting the fumes in flannel strainers, 
and then treating the roasted mass or slag and waste fumes, 
either for the manufacture of a white pigment or for the produc- 
tion of the metals in a smelting furnace connected with the fume- 
catching apparatus, (Sealed July 18, 1886). 


ARTIFICIAL FUEL. 


9591. J. McCulloch and W. Black, Airdrie, Lanark, 
N.B. Machinery for Pre and Compressing 
Materials for Use as Fuel or for Smelting Purposes. 
[lld. 4 Figs.) August 12, 1885.—According to this invention, the 
materials are firstly ground separately, and then mixed together 
and agglomerated Wy the addition of pitch in a pugging machine, 
whence they are conveyed by suitable means to the feed hopper 5 
of the compressing apparatus shown in the illustration. This com- 
pressing apparatus is made with a vertical disc 6 formed witha 
number of circular mould cavities 7, which are brought succes- 
sively opposite plungers by the rotation of the disc which is ope- 
rated by a lever jointed to the end of the ram of an hydraulic 
cylinder 11. Whena mould cavity 7 is opposite the hopper 5, a 
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charge of materials is forced into it by a feeding plunger 27 operated 
by the rocking lever 31, which is worked by a connecting-rod 29 
from a spurwheel fixed on the shaft 22. A strong spring 35 is 
interposed between the ram 34 and the plunger 27, to limit the 
degree of compression, The turning of the disc at intervals brings 
each filled mould cavity 7 in rotation to a position where the mate- 
rials in it are subjected toa very powerful pressure by two plungers 
36 forced towards each other from opposite sides of the disc 6 by 
means of hydraulic cylinders 837 worked by water from the accumu- 
lator, After the materials have been compressed as described in 
each mould cavity 7, the movement of the disc 6 brings the mould 
cavity to a position, when a plunger 47 worked from the lever 31 
enters the mould cavity and ejects the compressed block, thereby 
completing the operations. (Accepted June 22, 1886). 


5024. H. H. Lake, London, (UL. Cline, Chicago, Il, 
U.S.A.) An Improved Artificial Fuel. [4d.) April 10, 
1886.—This invention relates to a fuel for use where a slow, steady 
heat is required, such for foot warming or disinfecting purposes. 
The improved fuel consists of ground charcoal and charred cork, 
with the addition of a little chloride of lime for disinfecting pur- 

ses. This compound is to be burned in a stove with the draught 
Intet at the top, as this fuel burns from the top down. (Sealed 
July 20, 1886). 


FILTERS. 


8162. W. Hucks, Lonion. Improvement in 
tion or Filtration of Solid and ee Matter. 
. 7 Figs.) July 6, 1885,—The improvement consists of a 
travelling diaphragm or filtering medium arranged to receive the 
liquid on a portion of its surface. The diaphragm or sieve is 
formed into an endless band revolving ina to be b} 
of collecting on its surface the solid matter contained in the liquid 
passing through it, and which may be compressed, desiccated, or 
otherwise treated during its removal from the liquid to the point 
where it is removed from the surface of the Saphregm. This 
latter may be cleaned by scrapers, revolving brushes, or jets of 
water, before again entering the liquid to be filtered, ( 
July 27, 1886). 


8723. W. P. Thompson, London. (Solvay et Cie., 
Brussels). Improvements in Filters Applicable for 
Caustic Soda Solution, (Sd. 3 8.) “uly 20, 1885.—The 
improvements consist in the employment of asbestos cloth as a 
filtering medi The asbestos cloth is di: in bands resting 
flat upon the upper of finely powdered limestone, and is pro- 
tected by perforated sheets of iron, which allow the sediment to 
— away without damaging the tissue, (Sealed July 13, 
1 hb 


PLATING METALS AND METALLIC ALLOYS. 


3985. C. E. peotawee, Ludenscheid, rey 6 
Process for Plating Metals and Metallic _ 


- [4d,] March 22, 1886.—According to this invention, any one metal 
or metallic alloy can be united to another metal. The surfaces of 
the metals must be well cleaned and fitted to each other ; they 
are then galvanically provided with a thick layer of a malleable 
metal, the melting point of which is lower than that of the two 
metals to be united. The pieces of metal so prepared are placed 
with the galvanised surfaces on each other, and are then heated 
= po a temperature and welded together. (Sealed June 











4956. H. Kesterton, B ham. Improvements 
in the Manufacture of Motatiie Alloys. [4d.) April 9, 
1886.—The object of this invention isthe prevention of the oxidi- 
sation of manganese by combining it with an inoxidisable metal 
such as aluminium or tin. The alloy thus prepared may be used 
as a substitute for nickel in the manufacture of German silver and 
other white alloys. (Sealed July 16, 1886). 


MISCELLANEOUS. 


6813. C. Kingsford, London. Improvements in 
Drying or Evaporating Apparatus for Use in the 
Manufacture or Treatment of Cement and other 
Materials. (8d. 1 Fig.) June 4, 1885,—This invention relates 
to a special form of apparatus described in Patent No. 12,379 of 
the same inventor, and provides for utilising more advantageously 
the waste heat of coke ovens by combining therewith a steam 
boiler and means for drying purposes. A A are the coke-ovens or 
furnaces, of which there are two series. A steam boiler is ar- 
ranged above the coke ovens, so that the heat from the latter will 





pass through the flues or tubes of the boiler. The inner ends A! of the 
coke ovens A form the sides of a drying chamber C situated below 
the central portion of the boiler, and separated therefrom by an 
arch of refractory brickwork. This drying chamber C is provided 
with shelves or trays for the reception of the t or other 
material to be subjected to the evaporating action. The walls A! 
are perforated to admit the heat more readily. Further drying 
chambers E similarly provided with shelves, and in connection 
with the furnaces or flues, are arranged at the sides of the boiler. 
An important application of this apparatus is the drying of 
“slurry,” a mixture of chalk and clay, or mud, in the manufac- 
ture of cement. (Sealed July 23, 1886) 


7079. J. Hardman, Milton, Staffs. Apparatus for 
Ob Carbolic Acid and other Tar Acids from 
Tar Oils. (8d. 1 Fig.) June 10, 1885.—Tar oils are treated 
with a solution of caustic soda, and the solution of alkaline 
phenate and other matters thus obtained are caused to trickle 
through a tower packed with stones or coke, and to come there 
in contact with ascending carbonic acid, and so form sodium 
carbonate solution and carbolic cresylic and higher boiling tar 
acid. The mixed liquids, on reaching the base of the tower, are 
run into a deep separating tank, from which the alkaline car- 
bonate solution saturated with tar acids is drawn off by a tap 
placed near the bottom of the tank, whilst the remainder of the tar 
acid flows off at the top. (Sealed July 16, 1886). 


7831. T. Capper, Northwi Chester. (S. Pick, 
Szezakowa, Austria). Apparatus for Making Bicarbonate 
of Sodium, [lld. 5 Figs.] June 27, 1885.—This invention relates 
to improvements in plant for making bicarbonate of sodium by the 
ammonia soda process, and is based on the — of distributing 
as much as possible the carbonic acid and the steam used in the 
process, and of causing the most exhausted liquor at the distilla- 
tion, and the most saturated liquor at the saturation, to meet 
with the fresh current of steam or carbonic acid, whilst the fresh 
liquor is brought into contact with the most exhausted steam or 
carbonic acid. (Sealed July 9, 1886). 

8382. H. Richardson, Jarrow-on-Tyne. Improve- 
ments in the Manufacture of Hydrate, a 
and other Salts of Alumina. [4d.) July 11, 1885.—This 
invention relates to a process of freeing the salts of alumina from 
iron by reducing ferric salts of iron to ferrous salts by treatment 
with hydrochloric acid and sulphite of soda. The aluminais then 
precipitated with a carbonate of the alkaline earths. (Sealed 
July 9, 1886). 





8630, E. Edwards, London. (L. Rohrmann, Krauschwitz, 
and M. Hiller, Berlin). A atus for Effecting the 
Absorption of Gases or Vapours by Liquids. [8d. 3 
Figs.) July 16, 1885.—The apparatus consists of an exterior vessel 
D, preneney: circular in plan, and of earthenware or other mate- 
rial not affected by the substance treated. The lower ee is 
somewhat conical, and is closed at the bottom. Upon the bottom 
of this vessel stands a corresponding cone C of somewhat less 
diameter, and open below, which is attached to the lower side 
of a shallow tray. The gas or vapour is admitted through a pipe 
a which passes through the outer and inner cones near their upper 
edge above the liquid, the level of which is maintained by means of 

















a syphon discharge pipe h in the outer vessel. The part of the 
gas not absorbed by the liquid in D rises through a short tube b 
which passes through the bottom of the shallow tray C, and after 
passing over the surface of the liquid which this tray also contains, 
it rises through a tube b! into another tray, and so on. The ab 
sorbing liquid is supplied through a pipe e into the uppermost 
tray, over the edge of which it flows into the trough d, whence it 

es into next highest tray, and soon, until it reaches the liquid 
in the bottom of the exterior vessel D, and flows off through the 
syphon pipe A. The external vessel may be provided with refri- 
gerating apparatus in order to keep down the heat caused by the 
absorption of the gas. (Accepted June 1, 1886). 


J. Mactear, London. (J. Kolb, Lille, France.) 
Improvements in Ob Chlorides of Barium 
Strontium. [4d.) February 10, 1886.—Sulphate of barium 
and chloride of calcium mixed with charcoal and a little lime, are 
strongly heated in afurnace. The resulting product consists of 
chloride of barium and sulphide of calcium, and by lixiviation 
ion the chloride of barium free from sulphides, (Sealed July 9, 
1 


20538. W.P. Thompson, London. (Ff. £. Fisher, Detroit, 





Mich., U.S.A.) Improved Ap tus for Se ting 
Particles of Iron or Steel from other Substances, 
(8d. 8 Figs] February 12, 1886.—The grain, cinders, &c., are fed 
through a hopper A over a revolving electrical machine consist- 
ing of a cylinder, the exterior surface of which is composed 
of soft iron electro-magnets, extending the full length of 
the cylinder and parallel to the shaft, and which are secured 
rigidly to discs fixed on the shaft. the loop, and bt 
the poles of the magnets which are wound from end to end. 
The apeee between the poles 0! is filled with diamagnetic metal 
b5, e extremity of the wires is connected with brushes 
which traverse upon a stationary ring in electric connection with 
a dynamo, and secured to the journal bearing at one end of the 
shaft. The other extremity of the magnet wires is connected with 
brushes 68, which traverse upon a similar ring at the other end of 
the machine. This ring is divided, as shown in the figure, and its 
upper portion only is in connection with the other pole of the 


dynamo, being insulated from the lower half. As the cylinder re- 
volves in the direction of the arrow, the current from the dynamo 
passes through all the brushes 03 in contact with the upper half of 
the divided ring, thence through the coils on the corresponding 
magnets, and off through the brushes on the other side, and the 
ring, back to the dynamo. Each of the corresponding magnets 
is thus converted into an electro-magnet, and in this condition they 
attract all particles of steel or iron contained in the materials pass- 
ing through the hopper. These particles adhere to the magnets 
as oe | as they remain magnets, but as soon as any magnet has re- 
volved into its lowest position opposite the chute A}, its brush 
rides off from the upper portion of the divided ring on to its insu- 
lated lower half, which is disconnected from the dynamo. The 
current through the corresponding coil ceases, and instantaneous 
demagnetisation is the result, causing the magnet to drop the par- 
ticles of iron or steel into the chute A'. A brush H serves to brush 
off any particles that might still adhere to the magnets. (Sealed 
May 18, 1886). 


2279. H. H. Lake. London. (Z. EF. Hendrick, Carbon- 
dale, Penn., U.S.A.) Improvements Relating to Refri- 
eration and to Machin therefor. [ls. 3d. 16 Figs.) 
ebruary 16, 1886.—This invention relates to the refrigeration of 
liquids by employing ammonia or other gas which can be separated 
by heat from a liquid, and then condensed to the liquid condition 
by pressure, to abstract heat from the article to be cooled by the 
evaporation of the liquefied gas. The object of this invention is 
mainly to economise fuel. The anhydrous liquid ammonia is pro- 
duced by subjecting aqua ammonia under pressure to steam of 
low tension, and increasing the strength of the aqua ammonia as 
the pressure, under which the ammoniacal gas is produced, in- 
creases. The condenser for the ia is bined 
with a reservoir for the condensed ammonia provided with two 
exit pipes at different levels, so that the aqua ammonia may be 
ew separately from the anhydrous ammonia. (Sealed May 
» 5 


2604. J. Wright, London. eee in the 
Processes of Distillation and ctification. [4d.] 
February 23, 1886.—The still is heated by a steam or hot-water 
jacket, and a coil of steam piping is introduced into the interior of 
the still. these means a constant and even temperature is 
maintained in the still. (Sealed May 28, 1886). 


4042, O. Klaunig, Munich. Apparatus for Eva- 
porating and Drying Solutions and other Substances. 
(6d. 3 Figs.) March 23, 1886.—This apparatus consists of a hori- 
zontal cylindrical boiler closed at the ends with turned cast-iron 
plates, and heated externally by the waste gases of brewing pans 
or steam boilers. In the boiler are two revolving attachments 
concentric to each other, and rotated at different speeds by means 
of gearing on the outside of the boiler. The wings of the one 
attachment touch the surface of the boiler and serve as scrapers, 

ipping in the subst to be dried, and lifting it, so that when 
dropped it is carried round by the quick revolving attachment and 
thrown on to the hot surface of the boiler. By this means the 
substance is pulverised, and the evaporated liquid is drawn off by 
an air pump. The dried mass is then taken out through the man- 
hole. (Sealed July 6, 1886). 


5959. B. D. Healey, Brighouse, Yorks. Melting 
Cauldrons for Asphalte. (6d. 5 Figs.) May 3, 1886.— 
According to this invention, the main central flue 1, 2, is con- 
structed of curved firebricks over the firegrate, and of cast iron at 
the back end. The heated gases from the grate pass along the 
main central flue 1,2 and return from the back end along each 
side 3 to the front, where they are led through another flue 4 in 








5 





the pan and to the chimney 5 at the back end of the cauldron. A 
crutch 13 is provided under back end of a and a bearing bar 
14 under front of grate. The pan covers are hinged to each other, 
and have flanged edges which overlap the outer edges and ends of 

n, so that no water from the top can drip into the pan. Thegas 

x 11 with gas pipe 16 forms a rest for the chimney when the 
apparatus is not in use. 6 isa disc damper for the upper flue 4. 
(Accepted June 4, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

reg tare with illustrations of inventions patented in the 
United States of America from 1847 to the poe time, and 
reports of trials of patent law cases in the Uni States, may be 
re —, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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designer. The country now began to assume the 
THE QUEEN CITY OF THE PLAINS. fom characteristics of the West ; herds were seen 
(From our New York CoRRESPONDENT.) at intervals, and cow-boys gazed at the train as it 

Ir is perhaps difficult for most of your English | flew past ; the prairie dog commenced to appear and 
readers to fully appreciate the perfect luxury of | to welcome us as he sat by his burrow gracefully 
the American sleeping cars, and when this is/| erect on his hind legs ; there were some who claimed 
coupled with a Pullman hotel car, so that the pas-| they saw antelopes, but they met with derision. 
senger dines at forty to sixty miles per hour, has} At Oxford we met the first instalment of our 
plenty of time for his meal, and indeed ‘strings’ Denver friends. Two of the committee from the 
out ” the time, this combination leaves little more Queen City thought they would just take a little 
to be attained in travelling luxury. As the trip to run out and welcome us; to be sure the ‘‘little 
Denver, which was the objective point of the| run” was about 300 miles, but in the West that 
summer excursion of the American Society of Civil! does not signify, especially when running at speed. 
Engineers, would occupy three days and three Shortly after we ‘‘ dropped an hour,” and at once 
nights, it was incumbent that the members should | passed to mountain time, or from 21.45 Central 
be delivered at the Queen City of the Plains in time to 20.55. The first impressions of Denver 
first-rate order, and so successful were the arrange- are imposing. The railway station is a large fine 
ments, that having arrived at 8 a.m. on Friday, the | stone building, and the streets leading from it are 
Society having washed and eaten, were ready at wide and attractive. Indeed, nothing is done here 
once to hold a meeting. The train in question con- on a small scale. The population has increased 
sisted of three sleepers and three hotel cars, and| rapidly to nearly 70,000 in a space of twenty-five 
it had been the study of the Pullman Company to | years, the buildings are of a lofty and permanent cha- 
have the latter properly ‘‘stocked,” to use the! racter, mostly of the beautiful Colorado stone with 
phraseology of the Rev. H. W. Beecher, ‘‘in all its varied colours, while through the streets on 
that the name implies.” Their work was well | either side flows a stream of clear water occasionally 
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being dry the heat is much less felt than a lower 
temperature in damper climates.” The writer has 
tried both, and confidently asserts that the damper 
climate acts as a shield from the intensity of solar 
heat. The water supply of Denver is on the Holly 
plan, and in several instances artesian wells have 
been sunk, and water of a beneficial mineral cha- 
racter has been obtained. If the water is alkali in 
its character woe betide the party who drinks it, 
his throat will feel like the Desert of Sahara ina 
very few minutes, and the amount of fluid one can 
absorb in vain, is something unparalleled. Iced 
tea is a good beverage for Colorado, but this country 
is not one for prohibitionists ; in fact, the old hymn 
applies here, ‘‘ Ye thirsty souls fresh courage 
take.” It is said to be a great country for invalids, 
especially for those troubled with throat or lung 
troubles, and it is so, for all the germs of disease 
must dry up and blow off. One'railroad super- 
intendent, who looks the picture of health, told 
us he had gone there originally to die; he had 
evidently changed his mind on that point. So much 
for Denver at the first glance ; we soon learned to 
know it well, and to appreciate the great kindness 
and hospitality of its inhabitants. 
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done, and it is not on record in the annals of this 
trip that any demand was made on the hotel car 
which failed to meet with the proper response. The 
trip from New York to Chicago was made in 
‘limited time,” the train being run as the second 
section of the New York Central’s Chicago train, 


tapped so as to run around the base of a tree set| 
between the sidewalk and the roadway. This at 
once attracted our attention to the secret of 
Colorado’s success, and the irrigation system of | 
which we had heard so much, was actually at our | 
feet. As our hosts said, the engineers would at, 





PusTERWAL ROR OO 


DIAGRAM SHOWING THE PRINCIPAL MOUNTAIN RAILWAYS OF THE WORLD, 


The convention assembled at 3 p.m., July 2, 
the interval between our arrival and this time being 
occupied in getting settledinour rcoms. Mr. Stanton, 
one of our two enterprising welcomers, was chosen 
chairman, and proceedings were inaugurated by 
the reading of a paper on ‘‘ Excessive Rainfall,” by 


once, on their arrival, begin to ask questions, and| Major R. T. Hoxie, U.S.A. To a Colorado man, 
as the climate is a dry one, it was thought advisable | where rain is worth so much per cubic inch, any- 
to lighten the labour of the Denver people as much | thing like an excess would seem to be an absurdity, 
) as possible, for this is a great labour-saving country, | but the major showed that even a good thing could 
Chicago, Burlington, and Quincy Railway, and |80 each visitor was presented with a book hand- be overdone, just as Colorado mines are sometimes 
were soon speeding across the level prairies of the | somely printed, and containing some 140 pages. Its| ‘‘ watered” too freely. Hedwelt on the destructive 
West at a speed which rose as high as 65 miles per | title was significant, ‘‘Some Answers to Questions | effects of some rainfalls, and showed the method of 
honr, but so smooth was the track and so easy the | likely to be asked by the Members of the American registering the amount. Those rains which fall on 
car (it had 44 in. wheels under it) that it was only | Society of Civil Engineers during their Visit to | snow when the ground cannot absorb the moisture 
on timing the train by the mile-posts that we knew Denver.” It was extremely timely, and was seldom |are the most destructive. The various methods of 
the speed. The next morning found the party at if ever consulted in vain. From it we learned that constructing sewers by which the dangers of floods 
Pacific Junction, and soon afterwards we crossed we were at an elevation of 5196 ft., but this was as|could be averted were also treated. Colorado, it 
the fine bridge at Plattsmouth, the work of one of | nothing to our later experiences. The Continental | appeared from the discussion which followed, has 
our members, Mr. Geo. 8. Morrison. Some years | divide is at no great distance from Denver, and the | cloud bursts, and theyare extremely destructive. Ten 
before, the party had visited this bridge then under ‘streams at its summit flow into the Atlantic or| miles of the Denver and Rio Grande track was 
construction, only the approaches having been | Pacific Ocean. We also found out that we were | carried off by one recently, and the chairman stated 
erected, and many familiar scenes were recalled.|in a State which had shipped in minerals over | that the irrigation works suffered materially every 
The train stopped and most of us walked across the | 20,000,000 dols. in the last five years. “We suspect | summer from this cause. One member stated that 
bridge, which is a structure well worthy of its the book of some irony when it states, ‘The air|in Nebraska he had noticed as lands were cultivated 


and the trip was unmarked by any unusual inci- 
dent. The usual hour was dropped at Buffalo, and 
we arrived in Chicago on Central time. After a 
short stop in this city of a few hours, we left on the 
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COMBINED PORTABLE ENGINE 


AND CENTRIFUGAL PUMP. 


CONSTRUCTED BY MESSRS. BROWN AND MAY, ENGINEERS, DEVIZES. 


and trees planted, the evaporation became less 
rapid from the soil, and the rains more frequent, 


and he thought this result would be reached in | 


Colorado. 

In the evening the Society had its formal welcome 
from Denver in the Tabor Opera, a-beautiful struc- 
ture, and one that any city in the world might be 
proud of. The boxes were filled with elegantly 
dressed ladies, and New York could not have made 
a finer display. Governor Eaton, of Colorado, 
welcomed the Society in a few happy remarks, in 
which he set forth his own experience as a chain- 
bearer to one of the very engineers who sat on the 
stage with him. The President of our Society then 
made the proper response, and to him replied the 
Mayor of Denver. 

The president of the Denver Chamberof Commerce 
then made a most interesting address, complimenting 
the Society, and setting forth their future and that of 
Colorado. 


gradual accretions, the apparently ephemeral growth 
of an American cityin the far westse2ms phenomenal, 
and they fail to grasp the situation, yet here was a 


city full of life, bustle, and enterprise, with elegant | 


stone buildings which will vie with any similar struc- 
tures anywhere, all the growth of twenty-five years, 
and not a man who addressed us was a native of 
Colorado. 
from the east to the west, and also on that from the 


north to the south, with all the products of Cali- | 


fornia and of Mexico pouring into her borders, 
here at the base of the Rocky Mountains, Denver 
stands, once a city of the desert, but now environed 
by the arts of engineering, surrounded by a land 
that blossoms as the rose. Who can predict her 


(For Description, see Page 180.) 


future? Her people have the energy of giants and 
the wise forethought of the Greeks. Since twenty- 


| The cars were started from A, Fig. 2 (see page 
| 176), on a down grade of about 1 per cent., calcu- 








five years the population is 70,000, and it has | lated to give a considerable velocity. At B anauto- 
doubled within ten years. A great future is before | matic switch was run through and the car brought 
her, and none were quicker to see this than the | to a rest by the next succeeding up grade at C, 
engineers; it was most fitting that our convention | from which it immediately started back towards D, 
should be held here, and it was now welcomed and | passing through the switches B and D until again 
ready to proceed with its deliberations. | stopped at E; and so on indefinitely, the cars de- 

The next day business commenced at 9 a.M., | scending several hundred feet in all without the 
| when the citizens generally came with their private | slightest attention, very rapidly, with very rare 


To your readers in England who are | 
accustomed to see a place grow slowly, and by | 


Situated on the direct line of travel | 


| carriages to drive us around the city. We viewed 
its fair proportions with admiration, and were 
ready later to resume our deliberations. After ac- 
| cepting an invitation to the Electric Light Works and 
to the Smelting Works, theSociety listened toapaper 
from Mr. A. M. Wellington, on ‘‘The American 
Line from Vera Cruz to the City of Mexico vid 
Jalapa, with Notes on the Best Methods of Sur- 
mounting High Elevations by Rail.” 


Work1nG Mountain Raltways. 


The paper, it may be said, though as long as its 
title, was nevertheless full of interest. Mr. Wel- 
lington was the chief engineer of the line described, 
and the great difficulty was in getting a suitable 
| line from the level of the sea to that of a plateau 
8000 ft. above it. This was accomplished by locating 
72 miles on a continuous 2 per cent. grade, and 
Fig. 1 shows this grade contrasted with some other 
notable ones. 

The author then proceeded to show the diffi- 
| culties of the lines run in connection with this, and 

how they were surmounted, and finally gave a 
| detailed investigation of switch-backs, which elicited 
| a most lively and interesting discussion. It is as 
| follows : 


| accidents, and with no one on them or stationed 
| along the track. Thus, to say the least, every ad- 
| vantage was claimed that could have been gained 
| by a long continuous descent, with the additional 
| benefit that, owing to the entire liberty of choice 
| as to the length given to each plane, the best align- 
| ment and lightest work available on any part of the 
| surrounding country may be chosen. 

| But more than this was claimed. Any long con- 
| tinuous grade which is steep enough to move cars 
| with journals in rather bad order, must be steep 
| enough to speedily give cars in good order a dan- 
| gerous velocity. Thus, it would be impossible to 
‘let cars run of themselves down a continuous grade 
| of any kind, while, on the switch-back, not only 
| was this very readily done, but a pretty high average 
| velocity could be safely used, from the fact that it 
| in any case could not exceed a certain maximum. 
| Again, when necessity required, it was easy to stop 
| cars at any point. ; 

| The switches should be made entirely auto- 
| matic. Their normal position should be that for 
|running up hill, and not down hill. A runaway 
| train or car cannot then pass a switch and con- 
| tinue down grade. As respects a train going up 
| grade, this arrangement presents no difficulty. 
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SINGLE-ENDED PUNCHING AND STRAIGHTENING MACHINE. 


CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., ENGINEERS, SOWERBY BRIDGE. 


(For Description, see Page 180.) 


























It may simply run through the switch D, spring- |as the proper adjustment of grades for a 2 per cent. | 
ing the points over to let the wheels pass. Simple | switch-back, and the principle of the adjustment 
devices of many different forms may be used | for any grade. With this arrangement it is unneces- 
to restrain too rapid return of the points after the | sary for an up train to use brakes, or even shut off 
passage of each single wheel, but this is not essential, | steam at all, for making the stop and then starting | 
as the wear and tear would be small. backwards. 
A train descending should be able to operate the Mechanism for Automatically Operating the Switches oy 
switch, so as to continue descent, by a single act Switch-Backs. | 
of the engineer, but only by intention on his part. a eg nor aes ey in Se cage acts as follows: — 
i : . wn Trains : aces Band C in position to act, which are 
This may be accomplished by a very simple and | otherwise entirely inoperative. P pi 
imexpensive apparatus, operated by a lever or idler| _B, when first made operative by A, opens the switch D for 
wheel on the locomotive controlled by the engine- | tack C, and holds it open. ; , 
P ; ee C, always operative when B is, returns A, B, and D to their 
man, and with mechanism somewhat similar to that | original positions. 
of the simpler forms of interlocking apparatus, pm nS ont ha ee to be Ypres — yee to ag 
i j : ‘ . é engine always @ ie same end 0 e train. e engine 
which it would be superfluous to describe in detail. at the other end, the switches must be operated by hand. 7 
The general method of operation is indicated | Up Trains: If, by carelessness, the engineer of an up train 


on Fig. i i i should leave the switch actuating lever down, nothing will happen | 
hall » s, the whole ae that (1) be. trains except to set A, as if for a down train in leaving the switch back. 
Shall always pass the switches freely and auto- | This will not affect following trains either down or up. Should a | 


matically ; (2) that runaway down trains shall | succeeding up train be equally careless it will act first on C and | 
never pass them, but be caught ; (3) that regular | then on A, thus running through the switch with no effect. 
down trains shall be enabled to pass the switches| It will be seen that the up grade continues un- | 
automatically by a single act of the engineer; broken until it has passed the switch and then rises | 
(4) that careless neglect of this act shall do no| in a sharp vertical curve, which rises above the | 
other harm than to cause the train to run back | regular grade, slowly at first, and at the further | 
again on the up track; (5) that danger signals |end—merely as a precaution against accidents— | 
shall be set when the switches are wrong, or any | very rapidly indeed. This is to bring the train to | 
part of the apparatus broken ; (6) that the switches | a stop’ slowly and gradually, but certainly, with- | 
can at all times be operated by hand if desired, or | out either shutting off steam or using brakes. The | 
if the mechanism is out of order. 
Fig. 4 shows in detail what the author regards | may be computed exactly. 








Suppose a train to be ascending the 2 per cent. 
grade at a uniform speed of 15 miles per hour. 
Then a lift of 7.99 ft. above the regular grade will 
bring it to a stop even with the engine still using 
steam. If the velocity be only 10 miles per hour, 
a lift of 3.55 ft. only will be necessary, and this will 


| or can readily be made to be the usual speed of 


approach. In that case, if the train consist of ten 
cars and be 400 ft. long, it will come to rest with 
the steam still on, unchanged, when the rear of the 
train has passed a little over 100 ft. past the switch, 


| the centre of gravity of the train being then 3.55 ft. 
| above the tangent grade line. The slack of the 
| train will be taken out, under these conditions, 


very gradually indeed, and almost at the instant of 
coming to rest. 

With ordinarily careful and safe working, the 
speed at T, Fig. 4, would be about 10 miles per 
hour higher than the speed of approach, a gain far 
more than sufficient to obviate all loss of time from 
the stop, and equivalent (for speeds of 10 miles 
per hour approaching and 10 miles leaving) to a 
subtraction of 10.65 vertical feet from the rise in 
the next grade, a gain which will considerably in- 
crease the average speed or hauling capacity, or both. 

Fig. 4 equally well represents the conditions at 
the next ensuing switch-back, where the train ap- 
proaches rear end to it, if we simply assume the 


rise necessary to do this for any given train speed | engine to be at the other end of the train. It 


| reaches the position shown, backing up from below, 
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with all slack out of the train. In starting forward 
on the up grade, the rear end of the train, being 
on a steeper grade than the engine, will ten1 to 
crowd slightly upon it, and by setting the reverse 
lever in the second or third notch of forward gear, 
the slack will be taken out in the gentlest possible 
way, far more gently than is ever possible in start- 
ing ona level, Thus the ordinary and great objec- 
tions to sharp hollows in grade lines do not apply 
in this case. Onthe contrary, the action is smoother 
than it would be without the curved profile. Simi- 
larly, the still greater objections to a stop on the 
grade line do not apply at all in this case. In 
fact the author claims to gain by it, because the 
whole train stops and starts again with the gentle- 
ness and economy of energy of a pendulum, for 
identical mechanical reasons. 

This being so—there being no loss of time, no 
loss of distance, no loss of hauling capacity, and no 
measureable loss in smoothness of motion—we have 
left as a net gain two things : 

1, A great additional safeguard against collisions 
with and derailments of runaway trains or parts of 
trains. Accidents resembling the terrible one on 
the Southern Pacific on the Tehachapi grade, some 
years ago, in which nearly all of a train load of 
people were killed or injured, are not likely to 
occur. Before a train can attain a velocity of sixty 


with his own petard, the others took warning, and 
left the ‘‘ Duke” master of the field. It was a 
Waterloo indeed for them. This closed the exer- 
cises of the day, and the next day being Sunday, all 
rested, and the engineers attended divine service 
by deputy. 

(To be continued.) 
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Die Verkehrsmittel in der Vereinigten Staaten von Nord 
America. By P. F. Kupxa. Leipzig: Dunker and 
Humblot. 

Tus is a very interesting book, treating of the 

means of communication in the United States of 

North America, full of statistical and other in- 

formation, and the author has happily contrived 

so to clothe the otherwise dry figures that it is 
|quite pleasant to read of American roads and 
|railways, and particularly of American canals, on 
|which subject the writer's information is both 
extensive and original, full of facts and figures, 
and also full of life and interest. If the laws 

‘that govern means of communication in the new 

|world can even only in a limited degree, and 

with caution, be applied to the old, this book 
will be read with much profit by the never-resting 
advocates of improved water transit versus railways, 
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or seventy miles per hour it must fall 128 ft. or 
far in excess of the fall required to overcome its 
resistance. If we estimate its average resistance in 
acquiring that speed at 20 1b. per ton, equivalent 
to the acceleration on al per cent. grade, a train 
must descend a 2 per cent. grade for 24 to 3} miles 
before it will acquire those velocities. A single car 
would take much longer yet, so that a switch-back 
every three or four miles would go far to insure 
against the worst results from such catastrophes, 
which no care can wholly avoid. 

2. A great reduction in cost of construction and 
amount of curvature and usually in rate of gradient 
as well, is assured ; in some cases more than others, 
but always considerable. In the line described in 
the paper under consideration, the author estimates 
that half the curvature, and nearly half the cost of 
construction to sub-grade, might have been saved 
by using not more than eight or ten switch-backs on 
the whole ascent of 8000 ft., through the better 
choice of ground afforded. An entirely different 
route would have been selected, and nearly the 
whole line might have been reduced to but little 
more than a surface line. 

On the other hand, there is the unquestionable 
disadvantage in switch-backs, that engines do not 
pass curves well running backward. In part this is 
remediable in the design of engines, and by leaving | 
the rear drivers blind, but the only proper course 
would be to use an easier maximum curve on 
the sections on ‘which the engine runs backward, 
which would be the same both ascending and de- 
scending, and to make those sections as short as 
possible, 

In the evening there was a combined attack made 
on Mr. Wellington by the various engineers who 
had doubts upon his theory, but like your ‘‘ Iron 
Duke,” whose name he bears, he was equal to the 
emergency. Mr. Wellington is not a one-sided 
man, and stood very much like the square at 
Waterloo ; he fired from every side, and having given 
the subject much thought, he was not to be discon- 
certed by the various objections raised, being ready 
with an answer to each objector. More than one 
gentleman who broke lances with him was unhorsed, 
and finally when a learned professor was hoisted 


a field which apparently offers greater scope for 
financial speculation than for sound investment and 
lasting improvement in the welfare of nations. 
Speaking of railways, the author points out that in 
the United States railways were not, like elsewhere, 
built to connect existing centres of industry and 
productive countries with the larger towns and the 
shipping ports on the coast, but they were, on 
the contrary, the true forerunners of civilisation, 
opening up the ground in all directions, creating 
their own towns and centres, and being con- 
sequently called into existence under conditions 
entirely different to those in old countries. Price 
of land, building material, iron, and coal or wood 
were mostly to be obtained at very reasonable rates. 
The country for wide ranges offered no great difti- 
culties to railway construction, and in the earlier 
days the average cost per mile was about 2000I., 
while at the present time the average has risen 
to 40001. and 5000/. per mile. All the causes 
which have led to the characteristics of American 
railway and rolling stock construction and adminis- 
tration, are clearly laid down in Mr. Kupka’s book, 
who has a very lively appreciation and thorough 
understanding of the subject, being himself a railway 
engineer on the Kaiser Ferdinand Nordbahn in 
Austria. Steam on American railways dates from 
1830. The first locomotives were imported from 
England, but already in 1840 America was inde- 
pendent of the mother country, and W. Norris, of 
Philadelphia, even supplied ten locomotives to 
England. In 1881 the railways in the United 
States, Canada, and Mexico exceeded 100,000 
miles, a vast growth in fifty years, and at present 
it has probably a longer réseau than the whole of 
Europe, while the other continents altogether do 
not represent more than one-fourth of the railways 
of Europe. 

Considerable attention is also paid in this book 
to post and telegraph services in the United States, 
which the author points out are not nearly so 
| extensive as is desirable, owing to the fact that all 
telegraph lines are private property, and none are 
laid unless there is good reason to expect them to 
pay. Altogether this book contains a large amount 
of valuable information carefully and judiciously 








collected and arranged, and it would undoubtedly 
be read with equal interest by English-speaking 
nations if a translation of it should be published. 
The Manufacture, Consumption, and Production of Iron, 
Steel, and Coalin the Dominion of Canada. By JAMES 
— Bartiett. Montreal: Dawson Brothers. 
This is an interesting and exhaustive essay on the 
iron trade of the Dominion, and an argument for 
increasing the home production, for which it is 
shown there is every facility, in the quantity and 
uality of the raw material distributed throughout 
anada. As early as 1737 a blast furnace was 
erected near the town of Three Rivers, half way 
between Quebec and Montreal, which has been in 
operation almost continuously since that early date, 
and when blown out in 1883 was the oldest active 
blast furnace on the American continent. An 
account is given of these works and of each of the 
others that have been at different times erected 
down to the large Steel Company of Canada, whose 
fine establishment, built only ten years since, is now 
in liquidation, and the property for sale. Although 
some of the iron works have been fairly profitable, 
most of them have come to grief, and Mr. Bartlett 
says that the position of the few iron manufactories 
still working is steadily becoming worse, until now 
the trade can hardly be said to exist. ‘‘ There is 
no other country in the world, with 10,000 miles 
of railway that does not make some of its own rails.” 
Yet there are few places in the world that have more 
natural advantages, whilst the annual consumption 
wouldseem to justifyan extensivehome manufacture, 
In 1868 the total imports of iron, stpel, hardware, 
and other manufactures of these metals amounted 
to 8,262,950 dols., which regularly increased until 
1883, when they amounted to 26,471,643 dols., 
since which period they have, in consequence of the 
general depression, rather decreased. In 1883, 
amongst these imports were : 


tons. dols. 
77,493 valued at 1,085,755 
cwt 

1,414,361 


Pig iron ... age eae 
Blooms, billets, and rod 


iron ta. a aka 900,996 
Girders, boilers, and 


221,415 
170,940 
1723690 


Canada plate ... 
Tin plate... : 
Sheets 
Tubes 
Wire ae We ss 
Steel, ingots, bars, &c.... 
Rails, fishplates, axles ... 
Castings and forgings ... 
Cutlery ... fs pss 
Hardware, iron and steel 

manufactures ... ‘ ae 1,854,358 

Machinery a re 4,600,996 

Coal... 7) 1,683,951 6,391,369 

For the four years ending 1878 the imports of pig 
iron averaged 36,598 tonsa year ; for the four years 
ending 1884 this had increased to an average of 
59,184 tons. 

Steel rails began to be imported in 1877, for the 
two preceding years the importation of iron rails 
had been 80,131 tons per annum. In 1877 steel 
rails came in to the extent of 32,932 tons, and the 
average importation for the last three years given 
has been 115,824 tons per annum. Of the pig iron 
imported in 1883, charcoal pigs to the amount of 
2199 tons were brought in from the United States, 
and 10,137 tons of other pig iron, whilst 65,361 
came from Great Britain, the average value of the 
latter being 12.86 dols., whilst for the American 
importation 27.44 dols. was paid for the charcoal 
and 24.44 dols. for the coal-made pig. Of 
900,996 cwt. of iron bars and rods, 859,556 cwt. 
were from Great Britain, 21,893 cwt. from the 
United States, 17,042 cwt. from Sweden and Nor- 
way, and 2505 cwt. from Belgium. 

The importation of iron rails has now all but 
ceased ; there is a duty of 15 per cent. upon them, 
whilst steel rails come in free, so that the latter are 
cheaper as well as better. Within the last three 
years of which particulars are given, 347,196 tons of 
steel rails have been imported, of which 155,580 
tons have been for the Canadian Pacific Railway, 
and of these 50,132 tons have been from the United 
States. Of the other 191,607 tons of steel rails 
outside of the Canadian Pacific, only 18,935 tons 
have been from the United States, the largest impor- 
tation being in 1884, when the American rails cost 
25.02 dols. per ton against 24.96 dols. for the 
British rails. Pig iron is charged a duty of 2 dols. 
per ton, whilst the Government pays a bonus of 
1.50 dols. on Canadian-made pigs. In 1884 this 
was paid on 29,389 tons and amounted to 
44,083 dols., whilst the duty of 2 dols, was collected 


379,854 
1,420,660 
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on 52,184 tons of imported pigs, amounting. to 
104,375 dols. Comparing this with the efforts made 
in other countries, and especially the United States, 
to establish their iron industry, Mr. Bartlett con- 
siders this non-protective character of our tariff as 
a deep injury to the country, whilst the Canadians 
have not even the consolation of being able to pur- 
chase their iron any cheaper than it costs in the 
United States, where an opposite policy, and surely 
a more enlightened one, prevails. 

One of the great drawbacks to the establishment 
of iron works in Canada is the low freight payable 
for this class of goods across the Atlantic. In 1870 
the average freight paid on pig iron from England 
to the United States was 4.62 dols. per ton, in 
1875 this fell to 1.03 dols., and in 1878 to 60 cents. 
In 1885, the quoted rates on steam freights from 
Glasgow to New York was 18d. or 36 cents per 
ton. In Canada, where, excepting in the spring of 
the year, the steamers have but little freight out, 
and are fully loaded home, these same low rates 
outwards prevail, and in the spring of the year when 
the timber fleet comes out for the square timber 
from Quebec, coal, iron, and salt are brought out 
at a price that does not pay the duty, and these 
articles are sold sometimes at no advance on Eng- 
lish prices. It is in view of these facts, and with 
higher wages to pay, that the American manu- 
facturers are now clamouring for no reduction in 
the import duties, which would bring British rails 
and pig iron into competition with their own, and 
whilst it ruined the immense iron industry of the 
States, by replacing freights on their old footing, 
would not benefit the American consumer by 
cheapening the cost of his iron. 





THE ROYAL MINT. 

TuE first, and certainly one of the most interest- 
ing excursions in connection with the present meet- 
ing of the Institution of Mechanical Engineers, was 
the visit paid last Tuesday to the Royal Mint. 
After the luncheon at the Westminster Town Hall, 
a large number of members found their way to 
Tower Hill, where they were conducted through the 
various departments of our great national coining 
establishment, and had an opportunity of seeing 
many of the processes there carried on. 

As most of our readers are doubtless aware, great 
alterations have been made in the Mint within the 
last four years. Up tothe year 1881, the appliances 
and arrangements were confessedly insufticient and 
unfitted for the purpose of producing the national cur- 
rency. Fortwenty years or more the subjecthad been 
under discussion, and it would perhaps be difficult 
to find a much more impressive instance of British 
official procrastination and the grotesque manner in 
which we manage such matters in England, than the 
history of the reorganisation of the Mint. After 
many years of importunity the Deputy Master of the 
Mint had succeeded in getting the matter taken up, 
and in 1870 the Treasury suggested that the esta- 
blishment should be removed to Somerset House. 
After a formal inquiry had been held, this suggestion 
was found to be impracticable, and the proposal was 
put forward that a site should be acquired on the 
Thames Embankment. A Bill was introduced in 
Parliament, and was referred to a Select Committee 
of the House of Commons, but was ultimately ad- 
versely voted upon in a committee of the whole 
House. This closed the question for the year 1871. 
In 1872 and 1873 the application was renewed, but 
the Bills were not carried to a second reading. 
After this the First Commissioner of Works was 
directed by the Treasury to consider whether the 
Mint could not be wholly or in part reconstructed 
on its present site ; but whatever may have been 
his report, it was rendered quite useless or un- 
necessary by the Deputy Master declaring that the 
statutory obligation of keeping the nation supplied 
with coin could not be carried on if the existing 
premises and machinery were pulled down, and 
others could not be erected on the same spot until 
they had been removed. The next step was to 
establish an inquiry as to the possibility of making 
anew Mint inside the Tower, but this again was 
found to be out of the question. Another Bill was 
accordingly introduced in Parliament, but after the 
second reading was abandoned. Notices were 
given in the following autumn with a view to re- 
turning to the old Thames Embankment scheme. 

The business, however, was not followed up, 
and the matter was allowed to rest for four 
years. At the end of this time, the. Treasury, 
through the First Commissioner of Works, nego- 








tiated with the City of London for the purchase of 
the original proposed site on the Thames*Embank- 
ment. The matter having been settled, the Trea- 
sury went to Parliament for authorisation to pay 
over the money, but the collective wisdom was 
either too busy or too obstructed—for those were 
the golden days of Messrs. Biggar and Parnell—to 
attend to the matter, so the business was again 
shelved. Next year the Bill was once more intro- 
duced and passed the Lords. On its introduction 
to the Commons it was referred to a Select Com- 
mittee, and the solemn farce entered on the second 
stage of its existence. The instructions to the 
Committee were ‘‘to consider and report upon the 
condition of the buildings, machinery, and appli- 
ances of the Royal Mint, and whether such altera- 
tions and improvements as may be required in them 
can be made upon the present site of the Royal 
Mint, or is it desirable that new buildings should be 
erected upon the site proposed” . . . ‘‘or elsewhere.” 
As a preliminary step, the First Commissioner of 
Works called to his aid no less a power than the 
universal authority of Sir Frederick Bramwell, 
who, in an exhaustive report, agreed, as might 
have been expected, with the Mint officials in their 
conclusion that a shift should be made to the site 
selected on the Embankment. 

The Commission, with the First Commissioner as 
chairman, having met, proceeded to collect infor- 
mation, and the usual rigmarole was gone through. 
We need only, however, refer to the evidence of 
two witnesses ; that of the Deputy Master and that 
of the Governor of the Bank of England. The 
former authority based his opinion as to the ad- 
visability of removal on the ‘ necessity which 
existed, especially in view of a large re-coinage of 
gold, for making provision for a far greater out- 
turn.” Mr. Grenfell, the Governor of the Bank, 
stated that the stock of gold coin held by the Bank 
was abnormally large, and no inconvenience would 
arise if the Mint were to cease coining for a year or 
even more. Thisstatement, which appears to have 
surprised no one more than the Master of the Mint, 
practically settled the question, and thus, after 
about twelve years talking the Mint authorities 
were allowed to settle down to the not, after all, 
very overwhelming business of erecting new pre- 
mises and altering the buildings to contain them. 
The total amount required for machinery and 
buildings was 30,0001. 

This is a plain unvarnished statement of the 
preliminary proceedings for bringing the Royal 
Mint to a state of efficiency. If some apology is 
due to our readers for telling so common and ordi- 
nary a tale, the narration may not be without its 
use in the present day, when public opinion is 
being drawn to some other Government depart- 
ments. It may be added that for a year previous 
tothe date of the Commission of Inquiry, the Bank 
of England, which practically takes all the gold 
coined, had not sent any gold to the Mint to be 
coined ; and it may occur to plain men to wonder 
whether the whole business could not have been 
settled by five minutes’ conversation between the 
Master of the Mint and his only customer, the 
Governor of the Bank of England. 

In making a tour of the Mint one is naturally 
first shown the melting-houses, where the first 
operations are performed, and it was here the 
visitors were taken on their arrival. For melting 
silver and bronze there are eight furnaces arranged 
in two benches on each side of the house, and six 
smaller furnaces in one bench at the end, the latter 
being used for bronze only. The operations are 
carried on in the usual way, Morgan’s plumbago 
crucibles being used. A pot of silver is about 
3000 oz., whilst 2 cwt. of bronze goes to a charge. 
In the smaller furnaces for bronze, $ cwt. pots are 
used. An assay piece is cut off the first and last 
bar of each pot," and the bars are only taken into 
use after they have been passed by the assay office. 
A stopped pot is a very rare event, there not being 
above a dozen in a year, if so many. Standard 
silver for coinage is composed of 925 parts of silver 
and 75 parts of copper. The alloy for bronze money 
consists of 95 parts of copper, four of tin, and one 
of zinc. The Mint price of silver coin is 5s. 6d. 
per ounce, and as the market price is under 4s. the 
business should be one of fairly profitable propor- 
tions. 

When the melting of the metal is complete, the 
crucibles are taken from the furnace by means of a 
hand crane and placed in a tilting cradle. This 
consists of an iron frame to fit the crucible, and is 
supported on fixed standards. An iron carriage 





which holds the moulds, of which about three dozen 
are placed in each carriage, is run up under the 
crucible upon rails. The moulds are of iron, and 
the two parts are forced together by means of a 
wedge-shaped bar, so that all can be taken apart, 
and the ingots exposed at one operation. The 
crucible is tilted in its frame by means of a geared 
quadrant and pinion. On the top of the mould 
carriage there is a rack, and to gear into this is a 
pinion supported by the standards which also sup- 
port the crucible tilting cradle. By turning a 
handle the mould carriage is traversed through the 
rack and pinion gearing, in front of the crucible, so 
as to bring each mould into position as required for 
filling. 

In pouring silver, the operator judges when the 
mould is full by the sound, and powdered charcoal 
is placed on the molten metal in the pot to prevent 
oxidation. In former times the bars of silver were 
cast approximately square in section, but the pre- 
sent superintendent of the operative department, 
Mr. Robert A. Hill, has introduced a method of 
casting in flat strips, the object being to do away 
with a good deal of annealing required when the 
thicker bars had to be passed so often through the 
rolls in order to reduce them to the requisite gauge. 
After the bars are cast they are trimmed up by 
means of shears and rotating files, the waste being 
of course carefully collected. 

From the silver and bronze melting-house we 
pass on to the room where the metal is weighed up. 
There are here two very beautiful balances, by De 
Grave, Short, and Farmer, one for silver and the 
other for gold. The bronze is weighed on an ordi- 
nary weighing machine by the same firm. The gold 
balance will weigh a pot of metal, consisting of 
1200 oz., within .01 oz. troy. As may be imagined, 
great care is taken to keep these balances accurate, 
and they are tested every day. The heat of the 
sun on one end of the beam, were they exposed to 
its rays, would cause what would amount to a very 
serious error in the returns. The silver balance 
weighs 3000 oz. troy, and turns to .050z. The 
manner of levelling the beam in these scales, and 
the construction of the beam itself, together with 
many other points of detail, are well worth atten- 
tion, but it would be difficult to describe them 
without diagrams. 

The gold melting-house is on the opposite side of 
the balance-room. There are two benches of four 
fires each, the metal being melted in plumbago cruci- 
bles each holding 1200 oz., about 50,000 oz. being an 
average day’s melting. There are about nine one- 
sovereign bars in a pot, or about eleven to twelve 
half-sovereign bars. The moulds are set up in a 
carriage similar to that already described, but the 
pots are poured by hand, being simply slung in 
a tackle from overhead. The cast bars are sheared 
and then trimmed by rotary files, as in the case of 
silver. 

In addition to the furnaces already mentioned, 
there are on the other side of the room four Piat’s 
patent furnaces. In these the firebrick furnace is 
inclosed in a wrought-iron casing, and the whole is 
made torun on wheels, When the metal is being 
melted the furnace is run back until an opening in 
the top makes joint with the flue so as to obtain the 
necessary draught. The top of the furnace is made 
with a lip, and into this the lip of the crucible 
fits (the crucible lip being extra long), so that the 
two lips form a continuous spout. When the metal 
is ready to pour, the furnace is run forward on its 
wheels until in position over the moulds and the 
furnace with the crucible inside is tilted by means 
of gearing attached for the purpose. In this way 
the molten gold is poured without taking the pot 
out of the furnace and giving the metal time to 
cool, and the chance of oxidation is also much 
lessened. 

We now pass to the No. 1 rolling-room, where 
the operations of rolling for bronze coin are 
carried on. Here there are six pairs of rolls, 
The first two are used as breaking-down rolls, 
in which the bars are reduced in thickness. These 
are ordinary chilled rolls 16 in. in diameter. The 
next pair are reducing rolls 14 in. in diameter, 
whilst the finishing rolls are 12 in. in diameter. 
Both rolls are worked by gearing, the top roller 
having a shaft projecting beyond the standard on 
one side, whilst the bottom roller shaft runs out on 
the other side. Both shafts are worked by spur 
gearing from the same countershaft which runs be- 
neath the floor, and as the wheels are the same size, 
the rolls run at equal speeds. In reducing the bar, 





the rolls are brought closer together after each pass 
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by means of worm and wormwheel gearing, and 
a vertical screw. These are actuated by hand- 
wheels on the top of the standards, the main bear- 
ings being carried ina slide. The bars are brought 
in from y's in. to } in. thick, 16 in. long, and 4 in. 
wide. They are rolled down to fillets of ;§%, in. 
for pennies, and ten sizes less for half-penny 
fillets. After passing the breaking-down rolls the 
bars are annealed in ovens placed conveniently at 
the back, and are then dipped in dilute sulphuric 
acid to take off the oxide scale. After the rolling 
operations are completed the fillets are cut off at 
the ends to gauge by a pair of circular cutters, and 
are then trimmed up by rotary files. 

We now pass through the cutting and drag-room, 
to which we shall return again presently, to No. 2 
rolling-room where silver and gold are rolled. 
This is a comparatively new room, being part of the 
1882 extension. The new machinery here is by 
Maudslay, Son, and Field. The distinctive feature 
in the design of the rolls here is that the top roll 
runs free, being driven by the friction of the bar as 
it passes through, impelled by the bottom roll which 
is actuated by rime The regularity in weight 
of the blanks ultimately stamped from the fillet, is, 
naturally, largely affected by the uniformity of the 
thickness of the fillet. It was found that when 
both rolls were driven by gearing that a variation 
in the speed of rotation was caused by the neces- 
sarily imperfect action of toothed wheels. Such 
irregularity caused the fillet to vary in thickness, 
for, the longer any partis subjected to the pressure, 
the more it becomes compressed or spread out 
by the action. In America this difficulty is met 
by driving the rolls by belts in place of geared 
wheels, and in order to obtain the same results the 
top roll runs loose as mentioned. There is, how- 
ever, a difficulty in entering the bar between the 
rolls, and in order to overcome this a ratchet 
arrangement has been attached which is worked 
by hand until the bar is fairly entered. We 
do not know what success has attended this 
plan, but we noticed in one pair of rolls, gear- 
ing has been added for driving the top roll, and pro- 
vision has been made in another pair for adding the 
necessary wheels for the same purpose. Possibly 
the use of helical toothed whale might meet the 
difficulty. Very probably such gearing has been 
used in turning down the chilled rolls of the mills 
in question. In two other sets of rolls in this room 
there are long toothed wheels for working one roll 
from the spindle of the other, the rise and fall thus 
being allowed for. This, we should think, would give 
a somewhat irregular fillet, although on this point 
we have no information. In the fine rolls the 
varying distance of the two apart is regulated by a 
wedge arrangement actuated - a screw and hand- 
wheel. 


THE DREDGE-STEWARD OMNI-TELEMETER. 





(For Description, see Page 180.) 
Fig .2. 
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uniform thickness. Even in the most carefully | Maudslay and Co., and being dated 1816. After 
rolled strips, there must be some variation in thick- | being dragged, a blank is punched out of each fillet 
ness, however perfect the rolls maybe. For instance, | by hand, and this is taken to the tryer, who tests it 
the thickness cannot be the same at the edges, where | for thickness by weight. The bronze fillets are not 
the resistance to spreading sideways is less, and | dragged. 
the same rule applies to the ends. The differences} On the other side of this room are some new 
may be so small as not to be of practical importance machines by Messrs. Ralph Heaton and Sons, of 
in ordinary metal work, but in the case of fillets for| Birmingham, erected within the last two or three 
coining, especially with gold, such ‘variations exert | months. These are for cutting the blanks out of 
quite an important influence. For instance, if = ry latter = fed up hs = = - — 
: : pot aid : | rollers, and two punches arranged side by side take 
aactineromntge: Sia & 20,000 ot 60 SRR Shove oF jout the small denen discs required for coining. 
‘below the standard gauge it will be beyond the When the strips of metal pass into these machines 
|limit of accuracy required. The drag-bench is de-| they disappear as fillets, the circular blanks falling 
‘signed to correct any such irregularities. It con-| into receptacles placed to catch them below, while 
| sists first of a pair of hardened steel cylinders pre- | what remains of the fillets after the blanks are cut 
pared with great care so that their surfaces are | out, is dragged away by a second pair of live rollers. 





We now pass to the cutting and drag-room before | exactly parallel. They are set the exact distance It is made up in convenient bundles to be taken 
referred to. Here the fillets of all three metals are apart necessary to give the required thickness to the | back to the melting-room. ‘ 
treated when brought from the rolling-rooms. For fillet. These cylinders do not revolve, andthrough The blanks are now taken to the marking ma- 


gold and silver they are passed through another 


'them the fillet is dragged by means of a chain to| chines to have the raised rim on the periphery, 


pair of rolls to give them an extra finish, after! which a slip is attached, the latter grasping the end | which protects the finished coin from wear, formed 
which they are taken to the drag-bench. The of the fillet. This apparatus is well known, some upon them. To effect this a pile of blanks are 


function of this machine is to reduce the fillets to 


‘of the machines in use bearing the name of H. | placed in a spout or hopper. An automatic arrange- 
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TORPEDO BOAT BOILER. 
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ment feeds them forward one at a time into a slide. 
Down this they pass, and are taken by a steel disc 
revolving in a vertical plane. Parallel to the face 
of the disc isa block of steel, and both disc and 
block have a groove cut in their faces, such grooves 
being the segments of corresponding circles. The 
bottoms of these grooves are set at a distance apart 
somewhat less than the diameter of the blank, and 
as the latter descends the feed spout in a hori- 
zontal position, it is caught between the disc and 
the block, is caused to roll in the curved grooves, 
and is therefore upset on its periphery. 

The blanks are now in a form to be taken to the 
coining presses, but before this is done they have to 
be annealed, so that they may be softened to 
take the impression. They are put in pots and 
covered with charcoal, and then placed in coal- 
heated furnaces. After they have been cleaned in 
a shaker with sawdust and pickled in dilute acid 
they are ready for the presses. 

We now pass to the coining-press room, where 
there are fourteen new coining presses by Ralph 
Heaton and Sons, of Birmingham. These form 
the chief feature of the 1882 improvements. Up 
to that date the old screw presses were used, and 
were the chief obstacle to rapid production. We 
fear it would be impossible to give an adequate 
dea of the action of these machines without some- 
what elaborate drawings. They work by means of 
acrank and lever arrangement, the feed being a 
leading feature. They were made, we understand, 
to designs taken from German machines, and will 
turnfout as many as 120 coins a minute, whilst, we 
believe, the old screw presses could not work beyond 


sixty to seventy pieces a minute. Both sides of | 








the coin are stamped at one operation. We may 
here state that these presses and the other details 
of new machinery were introduced by Mr. Hill, the 
superintendent of the operative department. 

The weighing-room is an interesting feature in 
the Mint. Here are thirty-five of Cotton’s auto- 
matic weighing machines, a great number of which 
have been made in the Mint workshops ; and very 
pretty pieces of mechanism they are. This machine 
has been the favourite theme of encyclopedia 
and text-book compilers, and must be too familiar 
to a large number of our readers to require describ- 
ing at length here. As is well known, the arrange- 
ment was originally devised by Mr. Cotton for 
automatically detecting light gold in the Bank of 
England, The apparatus is driven by power, 
obtained in the Mint from an atmospheric engine. 
The coin is fed forward on to a balance, and when 
weighed is projected into a spout. This spout is 
movable, its position being defined by the position 
of the balance. Thus if the coin be of standard 
weight it falls down the shoot, the bottom of which 
remains over the centre of three holes. If light 
the shoot swings back to cover the ‘‘ light” aper- 
ture, and if too heavy it swings in the opposite 
direction to the “‘ heavy” hole. It should be men- 
tioned that the original Bank machine only tested 
for light coin, overweight money never finding its 
way out of the Mint. Improvements in detail have 
also been added by the Mint authorities. The 
machines test twenty pieces a minute and weigh to 
.01 of a grain. The coins next pass through an 
inspection in order to discover any. discoloured 
specimens. ; 

The engines for driving the machinery consist of 







































three pairs of vertical, inverted, direct-acting, com- 
pound-condensing engines, the cylinders being 
arranged tandemwise and having Corliss valves. 
The cylinders are 22 in. and 40 in. by 3 ft. 6in. 
stroke; they give off 750 indicated horse-power. 
There is a large machine and fitting shop for keep- 
ing the plant in order, together with smiths’ shops 
and other departments of a like nature. The die- 
sinking department is also an interesting feature, 
but does not call for especial notice. In the 
museum there is a varied and highly interesting 
collection of coins and other articles extending 
over a period from the reign of Alfred the Great 
down to the present year. War medals, exhibition 
medals, and other Government work of a similar 





‘nature is done at the Mint, and examples were 


ae =e 
C rod AAO . { és 
Pon , I «6 >): 9), 4 
AME | AA § -= = 
Lh As Ate 9 ©)+ ®) @) 
? fo >) | © Dx 
ots “fe , . e | a Tom 
Sh 4) Hel] He |) © @-@O) 
“0.0 0,0 eae 32> cece 
* F fo2e2o08a8 ‘ St 
626266 CCIM: 
020808 0S olden sa OO Oi! 
O-0 Z@> 0S ag 
¥ Sa nOnO ee (ORO) 
ae O ) 
= 0999625 % 9909 
dpa a ek 9 ts Paani 
026208 9P0S 79 8'O © oO} 4 
© 6202080” ~ % ; 
© “SS 9696290 O9O9O9O0% 1. 
a YO ~“O - : e = ” 
Qo 9 agg O DOD9DOOO9O ODI 
© © oO & ee, ai imiieamaial ine " 
Oo9O00 ye . a 
> OO © © OOOOO9D “ 
Mee Pes on pee ee ae qs 
' ; arr * 







































180 


ENGINEERING. 


[Auc. 20, 1886. 








shown in the museum. With regard to the output 
of the Mint the number of good pieces struck last 
year was 63,493,476, but this, we believe, was below 
the general annual average. The value was 
3,890,153. 4s, 11d. 








PORTABLE ENGINE AND PUMP. 

On page 174 is an illustration of a combined portable 
engine and centrifugal pump designed and constructed 
by Messrs, Brown ad May, Devizes. The pump is 
carried on a strong wrought-iron frame, bolted to lugs, 
securely rivetted to the firebox end of the boiler, so 
that the entire arrangement is complete and portable 
in itself. The engine may easily be used alone for any 
of the ordinary purposes to which portable engines are 
applicable, without detaching the pump, or the pump 
can be taken off in a few minutes if the engine is to be 
used alone for any length of time. 

This arrangement, as illustrated, is designed for 
raising large quantities of water for irrigating and other 
purposes, and it dispenses with the necessity and ex- 
pense of the special provisions for fixing, usually in- 
curred when engines and pumps are used separately ; 
it also greatly economises time, as engine and pump 
can be placed in any situation aud put into operation 
immediately, a most important advantage in urgent 
cases, ‘The position of the pump enables the pipe both 
for suction and delivery to be fixed at any angle re- 
quired, 

The pump is driven by two belts from flywheels on 
each side of the engine, thus securing uniformity in 
running and immunity from stoppage in case of one 
belt falling, and assuring equal and diminished wear 
on the bearings. 

A valve inclosed in a T piece, and automatic in its 
action, dispenses'with the foot and delivery valves used 
in most other centrifugal pumps, avoiding the annoy- 
ance and stoppage often caused by the accumulation 
of mud, &c., in foot valves, and their consequent 
failure. This valve is not indicated in the engraving, 
but is fixed immediately above the pump where the 
bend is now shown. The rising main is connected so 
as to carry the water in any desired direction either 
vertically or horizontally. The steam ejector attached 
to and used in conjunction with the valve, renders the 
starting of the pump a matter of a few moments only, 

‘and the difficulty usually incident to setting this class 
of pump to work is avoided altogether, 

‘The furnace door of the engine is not visible in the 
engraving, being hidden behind the pump, but it is 
readily accessible. These engines are fitted with a 
steam blast boiler tube cleaner. 

The advantages of this portable pumping combina- 
tion will be fully appreciated in countries where 
irrigation is in extensive operation, and in India 
several of them are in use giving great satisfaction. 





THE DREDGE-STEWARD OMNI- 
TELEMETER. 

Tne Dredge-Steward omni-telemeter is an instrument 
aged intended for the measurement of distances 
or military purposes. As in all apparatus of this class, 
the result is attained by triangulation, but contrary to 
the usual rule, neither of the angles at the base is 
fixed. Its advantages will, perhaps, be best under- 
stocd if we explain the principle upon which this class 
of range-finder usually operates. Let us suppose the 
distant object to be at a point A, and the observer to 
be stationed at B; it is required to find the length of 
the line A B. By aid of the instrument the observer 
projects the image of A in a direction at right angles 
to the line A B, and he notices some distant mark C, 
which may be a tree, a building, a stone, or any other 
available object, upon which the image of A is super- 
osed, The line B C is at right angles to the line 
3 A. The observer now distinguishes the point B by 
leaving there a mark, such as a stick or bayonet, and 
he moves away from it, keeping rigidly in an exten- 
sion of the line C B. By aid of another part of the 
instrument, which reflects light at a somewhat smaller 
angle than that first used, the observer from time to 
time projects the image of A towards the mark C. 
At some point D these two will coincide, and a 
triangle A B D will be formed, of which the angle B 
is a right angle, the-angle D has a known value, while 
the angle A equals 90deg. minus D, Ifthe base B D 
be measured, the side A B can be easily calculated, 
but to render this operation as simple as possible, the 
angle D is chosen of such a magnitude that A B equals 





50 B D, or 100 B D, Thus when the point D is found | i 


all that remains is to pace back to B, and multiply the 
result by 50 or 100 as the case may be. 

Now in the omni-telemeter the angle at B is not 
necessarily a right angle, but may vary as much as 
8 deg. on either side. The effect of this is that a 
mark may be almost always be found at once. It may 
very well happen with the ordinary instrument that 
the observer must move backwards or forwards a con- 
siderable distance before he can hit upon a mark 


suitable for his purpose. But with a latitude of 16 deg. 








it must be a very desolate scene which does not pro- 
vide some prominent object within a reasonable dis- 
tance. When the mark has been chosen the observer 
moves back from it (if this be impracticable he may 
move towards it) a certain definite distance, either 
fifty yards, or a multiple or aliquot part of fifty 
yards. He then adjusts the instrument to yg. or 
the image of the distant object op the mark, and by 
means of an index and a table reads off the distance. 

We will now explain the construction of the instru- 
ment by aid of the engravings on page 178. The 
observer looks through the sight hole or the telescope 
(not shown in the detail views) and sees in the 
mirror D, which is fixed to the case, the image of 
the distant object; this is received on the mirroa 
P and reflected on to D. Over the top of D he 
sees the selected mark through an aperture in the 
case. The mirror D, as just mentioned, is fixed, 
but the mirror P is mounted on the arm F and con- 
centric with its pivot. Upon the same pivot there is 
mounted another arm B carrying a micrometer screw 
against the point of which the arm L is pressed by the 
spring M. ‘The arm Bis itself pressed by the spring O 
against the screw E, which has a milled head. The 
angular position of the mirror E can therefore be 
altered either by the screw E or the screw G. The 
former screw is used in the first operation of project- 
ing the image of the object on to the mark, and the 
second in readjusting the image when the base line has 
been measured. This latter screw has a head G divided 
into 100 parts, and moving in front of a fixed scale 
divided into ten spaces, five at each side of the centre 
line. At the commencement of the observation this 
head is adjusted to the zero mark by placing its centre 
circumferential line opposite the central division of 
scale k, This sets the arms L and B at a definite 
angle, and then by means of the screw E, the arm Bis 
set to a fiducial mark e on the case (Fig. 3). If this 
mark should get displaced it can be readjusted by the 
screw h shown in Fig. 3, which is a section in line 7 s 
(Fig. 2). 

The method of using the instrument is as follows: 
The head or drum G is set to its zero point both in 
relation to the scale K and the marke. The instru- 
ment is then put in position so that the observer looks 
towards the mark. At the same time he sees the 
image of the distant object in the mirror D, and by 
turning the screw E with the left hand he can make 
the image align with the mark. He then moves away 
from the mark (or towards it), a distance of 50 yards, 
or an aliquot part of that distance, and then makes a 
second observation. Again, looking at the mark he 
turns the screw with the divided head G until the 
mirror P is moved sufficiently to bring the image of 
the object again into alignment with the mark. The 
number of adone of the drum and of the index are 
then read off, the former, by aid of a lens, mounted in 
an arm on the top of the instrument. For example, if 
the fine line on the drum is between the second and 
third line of the index, and the edge of the index in- 
tersects the cross divisions on the drum at 65, the 
reading is 265. By aid of a table on the instrument 
the range can be read off directly in yards, if the base 
selected was 50 yards. Suppose, for instance, the base 
was 75 yards, then the reading must be increased by 
50 per cent. ; if 100 yards it must be doubled and so on. 

The instrument will also show the distance of an 
object by measuring the two inside angles of a triangle, 
neither of which need of necessity be a right angle, 
and this without any calculation, as means are provided 
in the telemeter by which the result is mechanically 
computed ; and the index number shown at the second 
observation is the only one that is referred to the 
table affixed to the instrument, and gives the range. 
This offers facilities for range-finding from the tops of 
hills, in forts, or batteries, where it would be impossible 
to find any object (C) to form the extension of base 
necessary by the method described above. 

It is, moreover, easy to take the range of an object 
(without measuring the base by chaining or pacing), 
and this allows of the two points B D being separated 
by a gully, swamp, or other obstruction in a straight 
line that can be got round but not across. The sum of 
the two index readings at B and D divided into the 
constant of the instrument, giving the range. For 
coast batteries this is considered a great advantage. 

If two instruments are employed that have previously 
been set in exact adjustment the distance of moving 
objects from a fixed point can be obtained, or that of a 
stationary object from a moving one (such as a vessel). 
All that is necessary is for the two observers to be 
placed a known distance apart, and for each by turn- 
ing the micrometer screw, to keep the object and the 
other observer aligned, and at a given signal to take 
the reading. The stim of the two readings gives the 
index number to be referred to the table of ranges as 
in previous instances, 

A modification of this instrument called the ‘ Sim- 
— range finder” is illustrated in Figs. 4 and 5. 

Vhen this is used one of the angles at the base of the 
triangle is aright angle, and the other has such a value 
that the proportion of the base to the perpendicular is 
as 1 te 100. The angular point of the mirror P is 








altered by the screw in the nut C as before, but in- 
stead of this screw havinga divided head, it carries a 
plate H which can oscillate through such a part of a 
circle that it alters the angle of the mirror by the 
required amount. The stop S arrests the rotation of 
the plate. 

The advantages of the omni-telemeter are: (1) it 
does not require the use of an exact right angle ; (2) 
it can be used in various ways, according as the situa- 
tion is open or confined ; (3) the direct gaze can be 
directed either to the object or the mark, as most con- 
venient ; (4) it can be applied to find the distance of 
moving objects. 

Mr. J. H. Steward, of 406, Strand, London, who as- 
sisted the late Mr. William Dredge in its construction, 
is the manufacturer. 





HORIZONTAL PUNCHING 
AND STRAIGHTENING MACHINE. 

WE illustrate on page 175 a single-ended horizontal 
punching and straightening or bending machine, which 
has been designed for punching angle and tee iron, or for 
punching 1 in. holes in 1 in. plates 12in. from the edge ; 
the machine will also bend or straighten angle, chan- 
nel, tee, or any other section up to6in. deep. The 
iron to be bent or straightened is carried on the two 
rollers which are adjustable to rise and fall for various 
depths of section. ‘There are two rams, one of wrought 
iron, adjustable by two handwheels as shown in the 
illustration ; the heads of these rams clear the punch 
die, so that no changing or taking out of the rams is 
required when using the machine for punching. The 
machine is fitted with a steel eccentric shaft, stop 
motion to be worked from either side, and is driven by 
a strong double-powered gear. This machine has been 
designed so that the two operations can be carried on 
at one end, in order to economise space, which is fre- 
quently a matter of much importance. 








TORPEDO BOAT MACHINERY. 

In continuation of our notice of Messrs. Yarrow 
and Co.’s machinery for torpedo boats, we give this 
week on page 179 further illustrations of the form 
of boiler adopted by this firm in their 100 ft. class of 
seagoing torpedo boats. Our readers will not of course 
confuse this with the boiler used by the same firm in 
the larger boats they have lately built, in which they 
have obtained such remarkably successful results in 
the matter of speed. 

The boiler illustrated contains a trifle over 1000 ft. 
of heating surface, and weighs, full of water, nearly 
11 tons, the water being about 3 tons. The most 
notable features are the means adopted to secure the 
safety and durability of the firebox tubeplate, by 
allowing it to expand and contract with as much 
freedom as possible. The firebox generally is of copper, 
and the tubes are of brass. It will be noticed that the 
firebox drops about 5 in. at a short distance from the 
tubeplate. In this way a body of water is maintained 
on the top, which contributes greatly to its safety, 
especially in heavy seas. If the top of the box were 
continued at the usual higher level, a great portion 
would become uncovered when the boat pitched heavily. 
This drop also contributes greatly to the longitudinal 
elasticity, at the same time strengthening that portion 
near the tubeplate, which, for this reason, does not 
need any rigid staying. The stays uniting the inside 
and outside firebox, are usually drilled right through 
with a very small hole, in the manner adopted by some 
Continental locomotive builders. By this plan, in the 
event of a stay breaking, it becomes known to the 
stoker, in consequence of the rush of steam through 
this small hole, and before the plates begin to bulge. 
The importance of some means of at once knowing ifa 
stay is broken cannot be too strongly pointed out, 
especially in the case of a boiler working to its utmost 
power and in a closed stokehold. The vertical crown 
stays, which are next to the flange of the tubeplate, 
are made so that considerable movement, due to ex- 
pansion and contraction, can take place without throw- 
ing an unfair strain upon any part. Details of two 
methods of fitting these stays are shown in ENGINEER- 
ING on page 50, vol. xxxvii. ; that shown on Fig. 5 
being the one now generally adopted. In order to 
give the greatest possible elasticity throughout, it will 
be seen that the copper plates forming the bottom of 
the internal firebox, where they join the bottom of the 
outside firebox, are flanged outwards, 





ENGINES OF THE PADDLE STEAMER 
‘* OZONE.” 

A FEw weeks ago we noticed the very successful 
performance on trial of the paddle steamer Ozone, 
and we now give on page 186 a perspective view of the 
engines of this vessel, these engines having been con- 
structed by Messrs. Rankin and Blackmore, of Gree- 
nock, 

The Ozone was built to the order of the Bay Excur- 
sion Company, of Melbourne, through their agents, 
Messrs. Morton and Williamson, consulting engineers, 
Glasgow, who intrusted the contract to essrs. 
Rankin and Blackmore, in conjunction with Messrs. 
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Napier, Shanks, and Bell, shipbuilders, Yoker, near 
Glasgow. The Ozone is 260 ft. long between perpen- 
diculars, and has a moulded breadth of 28 ft. and a depth 
of 11 ft. 2in. with a plate keel, and the accommodation 
on her three decks is so arranged that she could, on a 
push, carry the enormous number of 3000 passengers. 

The internal arrangements for the comfort and con- 
venience of all who may travel by this steamer in Aus- 
tralian waters, are of the most complete and elaborate 
description. The dining saloon—in which a hundred 
could sit down to dine with the utmost comfort—is 
fitted up in a luxurious style in polished Hungarian 
ash, with heavily gilded mouldings and capitals, and 
with ceatanieled panels representing different de- 
signs in flowers and birds. The plainness of the ceil- 
ing panels is relieved with beautifully carved wood- 
work. The dining tables are so arranged as to meet 
the requirements of either large or small parties, and 
at the entrance of the saloon, on the left-hand side, is 
fitted up a handsome bar with all the latest improve- 
ments. Immediately above the dining apartments is 
a ladies’ saloon, which is handsomely furnished and 
upholstered. Forward are other commodious saloons, 
ladies’ and gentlemen’s dining-rooms (the floors of 
which are all tiled), smoking-rooms, and bar. The 
promenade deck occupies almost the entire length of 
the vessel. The Ozone has been fitted throughout 
(including side and head lights) with the electric 
light by Messrs. Anderson and Munro, of Glasgow, 
there being seventy lamps in all, and the dynamo is 
driven by one of Chandler’s patent high-speed engines. 
The steam steering gear, which has been constructed 
by Messrs. John Hastie and Co., is their well-known 
arrangement, 

The engines of the Ozone, as will be seen by our en- 
graving on page 186, are of the direct-acting diagonal 
compound type, and are of 314 nominal horse-power 
(Clyde rule), having two cylinders 47 in. and 85in. in 
diametér, the stroke being 5ft. 6in. In designing 
these engines Messrs. Rankin and Blackmore’s effort 
was to make the machinery as light as possible, con- 
sistent with ample strength, and to this end the 
almost universal exhaust steam-jacket round the high- 
pressure cylinder, was dispensed with, a jacket being 
substituted, thus effecting a considerable saving of 
weight. The exhaust pipe from the low-pressure 
cylinder to the condenser is also made of copper, as 
against the usual practice of cast iron ; and the con- 
denser itself is a cylindrical casting with light mal- 
leable iron doors lying snugly beneath the diagonal 
framings. Messrs. Rankin and Blackmore have 
hitherto designed their diagonal framings of cast iron, 
box section, but in this case they are of solid forged 
malleable iron with round flanges at the cylinder end, 
and TJ heads for attachment to the main framings, 
which, by the way, are connected to the cylinders at 
their bases by box-section tie-pieces of cast iron. 

The connectigg-rods are of the double-jawed type 
at the piston-rod end, and are coupled to the crank- 
ee by solid single jaws fitted with gun-metal bushes 

aving extra large surface. The valve motion differs 
from that of most paddle engines, in having double 
plate links in lieu of the usual open quadrants, and 
the eccentric rods have forked ends with large ad- 
justable bushes. The high-pressure cylinder is fitted 
with a single-ported, and the low-pressure cylinder 
with a doubie-ported valve. The reversing is per- 
formed by one of Brown’s steam and hydraulic 
engines of the newest design, working horizontally 
from the bedplate of the main engines, and oc- 
cupying very little space. The starting lever of 
this reversing engine, along with those of the 
throttle (showing conspicuously on the high-pressure 
cylinder in our perspective view) and starting valves, 
are conveniently brought together on the engine plat- 
form, so as to be easily handled by one man. 

There are two single-acting air pumps (fitted with 
Kinghorn’s patent metallic valves), which with the 
feed and bilge pumps, are worked from the piston- 
rod crossheads by means of drag links and bell- 
cranks arranged so that the various buckets and 
plungers serve to counterbalance, to a considerable ex- 
tent, the weight of the high and low-pressure cylinder 
pistons, thus practically doing away with the un- 
pleasant jerk so noticeable in many paddle boats. The 
water for condensing the exhaust steam is circulated 
through the condenser tubes by one of Gwynne’s 
‘‘ Invincible” pumping engines, capable of discharging 
over 3000 gallons per minute. 

The note shafting is all forged of ‘‘ double wrought” 
iron for extra strength, and the paddle wheels are of 
the ordinary description, each having nine feathering 
floats of wood. The diameter of the wheels is 
21 ft. 10 in. over all, and 474 revolutions were easily 
obtained, but owing to the unusual severity of the 
specified trial (viz., four consecutive runs between the 
Cloch and Cumbrae lights, 15.744 statute miles), and 
the firemen not being accustomed to forced draught, 
the average number of revolutions on the trial trip 
was half a revolution less, viz., 47, and resulted ina 
clear mile of additional speed over the 20 miles 
guaranteed ; for the time taken to run the “lights” 
was exactly a mean of 45 minutes, or as nearly as pos- 





sible 21 miles per hour, the engines indicating 2680 
horse-power. 

This gratifying result was very much due to the 
saving of weight effected by the adoption of the “‘ navy” 
boilers, in conjunction with forced draught supplied 
by two of Capell’s fans driven by Chandler’s high- 
speed engines, which worked very quietly and satis- 
factorily, giving an air pressure equal to 1} in. of 
water with ease, but on trial § in. only was required, 
thus leaving a liberal margin for the inferior Australian 
coal, which from their extensive colonial connection 
Messrs. Rankin and Blackmore have found requires 
much larger boiler power than is necessary with our 
own good steam coal. 

There are six steel boilers in the Ozone 7 ft. 9 in. in 
diameter and 15 ft. long with a working pressure of 
90 lb. Three of these boilers are placed forward of 
the engines and the other three aft, both sets having 
closed stokeholds which are rendered air-tight at a 
moment’s notice by a special arrangement of doors, 
locks, &c., and when the fans are at work the stoke- 
holds are exceptionally cool and comfortable. The 
Ozone is now being prepared for the voyage to Mel- 
bourne. 








THE WORTHINGTON HIGH-DUTY ENGINE. 

WE have already* illustrated many forms of the 
Worthington pump, and have explained the un- 
exampled position which it occupies in America, where 
there are 245 engines of this class, many of them of 
large size, in operation for water works purposes. 
Hitherto these engines have not been able to show 
more than a fair economy, because as they possessed 
no heavy reciprocating or rotating parts, and worked 
against a uniform resistance, it was impossible to cut 
off the steam atan early point of the stroke. By the 
device of using two cylinders compounded for each 
pump, a certain and considerable amount of expansion 
of the steam was rendered possible, but it was not 
sufficient to secure an economy which could be com- 
pared with that of the class of pumping engines which 
obtain in the water works of this country, and which 
are furnished with compound cylinders, Corliss gear, 
heavy flywheels, and all the refinements which science 
can supply for saving fuel. As long as the Worthing- 
ton pump comprised no heavy moving masses to ab- 
sorb power during the early part of the stroke and 
to give it out during the later portion, it did not seem 
capable of working with an early cut-off, while there 
was apparently no way in which weight could be added 
to it which would not impair its cheapness and sim- 
plicity of character. Since the date of our former 
notice, however, the Worthington pump has advanced 
in the matter of eccnomy far beyond what was then 
conceived possible for it, and now, with scarcely more 
parts than it then had, and with practically no more 
weight, it claims to rank with the most elaborate pro- 
ductions of the pump-builder’s art which can be found 
in this country. This claim has not been brought to 
the proof in this country, but practical evidence as to 
its truth is furnished by the fact that the firm of Messrs. 
Simpson and Co., of Pimlico, have taken up the manu- 
facture of this pump, and that they are prepared to 
guarantee as high a rate of duty and consequent eco- 
nomy of fuel with these engines, as has been hitherto 
obtained with the most refined type of crank and 
flywheel, or Cornish engine. A member of the firm 
spent some time in America experimenting with one 
of the engines, and although we do not know the 
results he obtained, we are informed that in other 
hands the engine gave, when developing less than 100 
horse-power, a duty of more than 100,000,000 foot- 
pounds with the consumption of 100 1b. of coal, or 
using the usual standard for pumping engines, a duty 
of more than 112 millions. Such a result runs very 
close to the best record ever attained, while the small 
weight and cost of the engine, the lightness of its 
foundations, and its great simplicity, stand in strong 
contrast to the Corliss engine. 

We will now turn to the means by which the result 
has been attained. They are so simple that it seems 
remarkable that they have not been used before, or that 
they should produce such great results. A glance at the 
illustrations on our two-page plate will show in what 
respects the latest form of Worthington pump differs 
from its predecessors. It still retains the duplex cha- 
racter, the valve of one pump being worked from the 
piston-rod of the other. But the end of the pump rod 
is carried through the back end of the pump, and is 
fitted with a crosshead working in guides. To this 
crosshead there are pivotted the piston-rods of two 
oscillating cylinders, arranged the one above and the 
other below the axis of the pump. These cylinders 
contain water, and are connected to a reservoir of 
highly-compressed air. At the commencement of the 
outward stroke they occupy the position shown in the 
sectional view. In this attitude they opposea very 
considerable resistance to the motion of the pump, a re- 
sistance which gradually decreases until the axes of 
the compensating cylinders are perpendicular to the 
axis of the pump. As soon as this point is passed the 





* See ENGINEERING, vol. xxxviii., page 450. 





action is reversed, and the compensating cylinders aid 
the steam cylinders in moving the pump plungers, 
their power increasing until they attain the position 
shown in the perspective view. Thus it will be seen 
that when the steam pressure is large, in the early 
art of the stroke, a part of its energy is exerted in 
urther compressing the air in the reservoir, and as the 
steam expands and its pressure becomes lessened, this 
energy is returned by the air, and aids it in its work. 
The entire mechanism is perfectly simple, and free 
from valves or parts likely to wear unduly. Both the 
high and low-pressure cylinders are fitted with semi- 
rotating expansion valves, and can have the cut-off ad- 
justed at will. 

The great advantage of these compensating c¥linders 
is that they are as efficient at slow speeds high 
ones, which is not the case with a flywheel. Hence 
the pump will give as high a duty when working at a 
fraction of its full power, as when exerting its maxi- 
mum force. This is very important when the engine 
delivers direct into the mains or into a stand-pipe, 
and has to accommodate itself to the demands made 
on the system. 

Worthington high-duty engines have been furnished, 
or are in course of construction, for the following 
pumping stations in North America, and Messrs. 
Simpson and Co. have also four in hand here. 


Contract Capacity. 


New Bedford, Mass. ... 5,000,000 gals, in 24 hrs. 
Gravesend, L.I. ... a 2,000,000 ,, Ps 
Boston, Mass... ery 5,000,000 ,, “ 

” _ ees ane 10,000,000 ” ” 
Montreal, P.Q. .. ... 12,000,000 ,, ee 
Jersey City, N.J. 8 5,000,000 ,, +“ 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 7, 1886. 

Durinea the last month or so between 12,000 and 
15,000 tons of German steel have been ordered, and 
several lots have been delivered. The rest of it is on 
its way. The experiments made with it in Western 
Pennsylvania have proved unsatisfactory, and no more 
orders will be given. Domestic supplies will be re- 
lied upon, for which special facilities have been recently 
made. Under the foreign competition prices have de- 
clined from 36 dols. to 30 dols., at which figure home 
supplies can be secured. During the past six days 
35,000 tons of steel rails have been ordered for winter 
and spring delivery, most of them at 34.50 dols. Offers 
of foreign rails are said to have been made at 38 dols. 
to 40 dols. at tide-water points. The inquiries in 
hand at present foot up between 60,000 and 70,000 
tons, all of which will be made in home mills for deli- 
very during the winter and spring. Large deliveries 
are being made in the south and west, and work in the 
north-west is being pushed with great vigour. All of 
the trunk lines are in the market this week for small 
lots for wimter repairing work. Contracts were given 
out this week for 45 locomotive engines of the heaviest 
type. The Pennsylvania Railroad Company takes 25 
of them and «a Pacific company the other 20. It is 
robable that before the close of this month contracts 
or locomotive engines will run up pretty close to 100. 
During the past few days a few inquiries have come to 
hand for large quantities of — iron. Contracts will 
not be placed for five or six weeks. Twoor three new 
blast furnaces have been projected. A syndicate of 
Philadelphia capitalists have recently closed negotia- 
tions for 12,000 acres of ironstone land in Central 
Pennsylvania, including some sixty operatives’ houses, 
price 600,000 dols. It is estimated that iron for mill 
purposes can be made at a cost of between 10 dols. and 
1l dols. perton. The supply of crude iron is large at 
all distributing points, and production continues at 
the rate of 125,000 tons per week. Southern iron 
furnaces have been crowding their stocks in northern 
markets, thereby preventing an upward tendency in 
prices. The Pennsylvania Railroad Company is build- 
ing an immense flour warehouse in this city. The 
Lehigh Valley Railroad Company has changed the 
method of joining the rails used on their road by 
adopting the six-bolt form of the fish joint. The joint 
is made by using a pair of steel plates 18 in. long, 
which are bolted together through the rails with } in. 
or gin. bolts. The anthracite coal production has 
reached up to August Ist, 17,137,337 tons against 
15,735,844 tons for the same time last year. 





PAGET’S SPRING PEN LITHOGRAPH 
APPARATUS. 

Tue demand for mechanical means for duplicating 
writings still continues, in spite of the many types 
which have been put on the market during the last 
few years. Edison’s electric pen first demonstrated 
that a paper stencil could be made from which copies 
could be obtained by the simple passage of an inking- 
roller, and since its appearance, there have been devised 
many methods by which the act of writing can be 
made to pierce paper with fine perforations through 
which printing-ink can be easily forced. The latest 
apparatus has been produced by Messrs. A. Paget and 
Co., of Loughborough, and excels its predecessors in 
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FISHER AND WALKER’S FRICTION CLUTCH. 
CONSTRUCTED BY MESSRS. WALKER BROTHERS, ENGINEERS, WIGAN. 
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the ease by which it can be manipulated, in the sim- | 
plicity of its arrangements, and in the legibility of the 

copies which it produces. The general method of opera- 

tion is somewhat similar to that with which most people 

are familiar. The original writing is made on a sheet 

of paper which, while very tough, is so prepared that | 
it is easily punctured. This sheet forms a stencil | 
plate, and is laid over the piece of letter or manuscript | 
paper upon which the copy is to appear. A roller | 
covered with printer’s ink is then passed over the | 
stencil, and the colour, passing through the perfora- | 
tions, produces rows of dots on the paper beneath, and | 
these running together into lines, represent the original | 
writing. This process is, of course, old, and it is) 
in the means by which it is carried out that the | 
novelty is to be found. The stencil is perforated by | 
means of a sheet of glass paper and a steel style, the | 
paper being beneath it and the style above. The latter | 
is made elastic so that its point remains constantly in | 
contact with the paper ; it consists of a steel wire pin | 
working in a socket at the point ofa holder. This 

holder is hollow and contains a spring which constantly | 
presses the pin outwards as far as it is possible for | 
it to go, a collar at the inner end limiting its travel. | 
By means of a screw the compression of the spring 

can be varied as required. As the pin moves over | 
the surface of the thin stencil it forces the latter | 
into contact with the sharp particles of the glass | 
beneath it, cutting it with a series of tiny wounds | 
which afford, in the subsequent process, a path for the | 
oily ink to = through on to the paper beneath. The 

operation of writing is not difficult, and can be per- | 
formed with moderate rapidity, fairly good copies being | 
obtained at the first attempt, although greater excel- | 
lence is, naturally, attained by practice. 

One novel and useful feature of the best class of this | 
apparatus is an arrangement of spring stops, against | 
which the paper to be printed upon is Seal, and thus | 
the copies produced have the headings, date, &c., in | 
exactly the right place on every sheet of paper. These 
stops are ingeniously arranged so that as the hinged 


frame, which carries the stencil, is closed for printing, | shown in Fig. 3. These are connected by links to | 











Another useful feature of this apparatus is that the 
inking slab has an elastic surface which insures a 


| more regular layer of ink upon the printing roller. In 


this slab there is a suitable recess for the roller when 
not in use, and the slab and roller are inclosed by a 
simple but ingenious air-tight cover which keeps them 
always ready for immediate use without previous pre- 
paration. 

With this apparatus printing of the copies can be 
commenced in less than two minutes after the writing 
is complete. It is claimed that the consumption of 
ink is less than with any other, that the copies pro- 
duced are better, that they are less like dotted lines, 
= that the whole process from beginning to end is 
clean. 

In order to meet the demand for a cheap multiple 
writer another class of this apparatus is also made, 
the special feature of which is an ingeniously devised 
arrangement of spring clips for holding the stencil 
upon the pen. slab, which arrangement takes the 
place of the hinged frame with stops, &c., as supplied 
with the best class of this apparatus. 





FRICTION CLUTCH. 

WE illustrate above Messrs. Fisher and Walker’s 
clutch, an ingenious arrangement which has lately been 
introduced by Messrs. Walker Brothers, of Wigan. This 
clutch has been designed principally for use in mining 
operations, and Figs. 1 pod 2 are respectively elevation 
and plan of three of such clutches arranged on one 
vertical shaft, showing the manner in which they can 
be utilised for working different lines in underground 
haulage. Fig. 3 is a sectional elevation of the clutch 
itself and Fig. 4aplan. The clutch is put into action by 
means of the Reed, soca on the vertical shaft shown 
on the right of Fig. 3. By turning this, the horizontal 
shaft is given a partial rotation by means of the worm 

earing shown. The motion is then conveyed through 
evers to a collar capable of sliding on the shaft. 
Upon this collar are three arms, two of which are 
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Keyed on to the shaft is a friction pulley, which 
rotates within three segments of metal that form a 
strap round the pulley. These have lugs on their ends 
which are tapped to take the thread on the ends of the 
three pins referred to. The segments are attached to 
the rope pulley by pins, the rope pulley itself not 
being keyed to the shaft. It will be evident that by 
turning the right and left threaded pins, the segments 
are either brought in contact with, or withdrawn from 
the friction disc, and in this way the rope pulley 
is caused to rotate, or is left idle on the shaft, at 
pleasure. 





STERN-WHEEL RIVER STEAMER. 

On the opposite page is shown a small river steamer, 
constructed by Mr. H. Friedeborn, of Miinden, in Han- 
over, for carrying passengers and freight on the River 
Weser, hetercen ihedee and Bremen. She is 120 ft. 
long, 16 ft. beam, and 6 ft. 6 in. deep. As will be seen 
from the illustration, she has no direct-acting engine, 
the paddle shaft being driven by meansof a pitched chain 
passing over a central wheel; the speed at which the 
engine is driven being three or four times the speed of 
the paddle shaft. A two-cylinder high-pressure steam 
—_ is employed with cylinders 10.9 in. in diameter 
and 27.95 in. stroke. The boiler is of the locomotive 
type with 387 square feet of heating surface, and is 
worked at a pressure of 150 lb. The draught of water 
aft when the boat is empty is 19.7 in. and 4 in. for- 
|ward. On a draught of 2 ft. the boat carries 10 tons 
of dead weight, and with 3 ft. 6 in. 100 tons of cargo, 
which is her maximum load. Her average working 
speed is about four miles an hour, as she makes the 
run from Bremen to Miinden, 230 miles, in from 50 
to 60 hours. The paddle-wheel bearings are mounted 
on an adjustable frame, so that they can be raised and 
lowered through a distance of 18 in. to accommodate 
variations in draught. 








PNEUMATIC SNOW PLOUGH. 
WE annex illustrations on the opposite page of a novel 


it presses upon these stops and causes them to descend | three levers attached to pins, having a right and left | form of snow plough, which is in use on the Michigan 


and thus to be entirely out of the way during the | 
operation of printing. 


thread cut on their ends. One of these pins is shown 


fh | Central Railroad, and which is especially designed for 
|in section in Fig. 3, and the whole three in Fig. 4. | use on lines where the winters are not so severe as to 
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a 23.2. 2.4 _§ 





rs 
5 








aie i ss 


aan 
a ee tah = 


cause blocks with heavy snowdrifts, which require more | sired to raise or lower the plough, the horizontal lever 
powerful appliances to remove them. The body of the | already mentioned being connected to the crosshead 
plough is of heavy framed timbers, close planked, and | at the top of the piston-rod of the air cylinder by a 
of the form shown, with clearing irons underneath, | system of levers, as shown in theengravings. This de- 
which take out the snow and ice from the inside of the | vice, which can clear the track of snow up to depths 
track down to the level of the ballast, and so remove | of 5 ft. or 6 ft., is worked at a speed equal to about 
all obstructions from the flanges of the wheels. From | 100 milesaday. The designer is Mr. A. Darley, of 
the top of the plough body there projects a long hori-| Detroit, Michigan, and our illustration is reproduced 
zontal lever, which passes through suitable timber | from our American contemporary, the Railroad Gazette. 
a on the platform of an ordinary flat car, bn | 
is used to carry the plough, and on which are place 

compressed air cylinders for manipulating it. This | NOTES FROM py ent _ 
arzengement of course presupposes thes the cer is pro- | Glasgow Pig-Iron Market. The pig-iron warrant market 
pelled in advance of an engine fitted with the W — | was firm last Thursday, and a rumour to the effect that 
house brake apparatus, the air compression of which | the miners on one of the leading iron firms had struck 
charges the reservoirs on the car, and from these the| work, caused some of the brokers to buy in order to cover 
air is supplied to the vertical cylinder when it is de-' sales, This resulted in a smart rise near the close, and 


























| the previous day’s close. Transactions took place in the 
morning at 39s. 14d. to 39s. 24d. cash, also at 393. 34d. to 
393. 44d. one month, and the close was buyers at the top 
| quotations, with sellers 4d. per ton higher. In the after, 
| noon business was done at 39s. 24d. to 39s. 7d. cash, also 
| at 39s. 5d. to 39s. 9d. one month, with buyers at the close at 
| 393, 9d. one month, sellers at 39s. 94d., and the cash price 
nominally at 39s. 7d. Friday’s market was also firm, and 
| the advance of the preceding day was fully maintained. 
| The firmness was partly due to the fact of a meeting of 
the Middlesbrough ironmasters having been convened for 
| the purpose of considering the propriety of reducing the 
number of furnaces in blast, so as to restrict the produc- 
| tion of pig iron. Business was done during the forenoon 
| at 393, 6d. to 39s. 7d. cash, also at 393. 74d. to 393. 9d. 
one month, and there were buyers at the close at 39s. 7d. 
| cash and 393. 9d. one month, with sellers at 4d. per ton 
|more. In the afternoon transactions took place at 
| 39s. 7d., 393. 6d., and back to 39s. 7d. cash, also 
| at 39s. 9d. one month, and the close was sellers at 
| the top quotations, with buyers at 4d. per ton less. 
|The warrant market was strong on Monday, but 
became weak, and the close was 24d. per ton under last 
| 


week’s final quotations. In the forenoon there were 
| transactions at 393. 74d. to 39s. 5d. cash, also at 39s, 94d. 
| to 39s. 7d. one month, and the close was sellers at the 
| lower quotations with buyers at 4d. lower per ton. Busi- 
| ness was reported in the afternoon at 39s, 5d. to 39s. 4d. 
| cash, also at 39s. 74d. to 39s. 6d. one month, the close 
being sellers at 393. 44d. cash and 39s. 64d. one month, 
| and buyers at 4d. per ton under. Yesterday’s market 
| opened very firm in the morning over the results of the 
| Cleveland ironmasters’ meeting held on Monday, when it 
was resolved to reduce the number of furnaces in blast to 
the extent of 20 per cent. Transactions were reported in 
the forenoon at 393. 9d. down to 393. 7d. and back to 
393. 84d. cash, also at 39a. 10d., 39s. 9d., and 39a. 104d. 
one month, with sellers at the close at 393. 84d. cash, 
buyers at 393. 8d., and the month’s price nominally at 
393. 104d. Business was done in the afternoon at 39s. 84d. 
to 39s. 6d. cash, also at 393. 104d. to 39s, 84d. one month, 
the close being buyers at 393, 6d. cash and 39s, 8d. one 
month, and sellers at 4d. per ton higher. The market 
was irregular to-day, oa prices reached to a lower 
level, as low as 393, 44d. cash and 393. 64d. one 
month being accepted in the forenoon, though in the 
afternoon prices closed at 39s. 5d. cash and 39s. 74d. 
one month for sellers, with buyers offering 4d. per ton 
under. The leading feature of the market since last 
report has been the somewhat irregular excitement as to 
the probability of further restriction being resorted to in 
Cleveland ; but gradually a feeling prevailed that no 
| material alteration was likely to result in the Scotch iron 
| trade, even though the restrictive policy should be adopted, 
| the consequence being that all the advance in prices made 
| during the first period of the excitement has been lost, or 
nearly so. Other five furnaces in Scotland have been 
Py down—one at the Eglinton Works and four at 
the Carnbroe Works—so that there are now 79 actually 
blowing as compared with 92 at this time last year. Re- 
ports from abroad are generally unsatisfactory, and there 
|is not the slightest appearance of improvement in the 
|home demand for pig iron. The foreign and colonial 
| shipments of Scotch pig iron have again been low—7532 
tons last week, as against 9212 tons in the preceding week, 
and 9839 tons in the corresponding week of last year. 
The United States took 1200 tons; Canada, 1302 tons ; 
Australia, &c., 650 tons; France, 195 tons; Italy, 1175 
tons; Holland, 210 tons ; Germany, Russia, and Belgium, 
none. The stock of pig iron in Messrs. Connal and Co,’s 
public warrant stores stood at 807,092 tons, as compared 
with 802,871 tons yesterday week, showing an increase 
for the week of 4221 tons, 
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Dundee Mechanical Society.—At an ordinary meeting of 
this Society, which was held last Thursday evening, Mr. 
William Kidd read a paper on “ The Construction and 
Erection of Beam Engines.” After sketching the history 
of the compound engine, and describing in detail the most 
popular engine, Mr. Kidd spoke of the mode in which 
the foundations should be built, so as to give stiffness to 
the work, and he also had some remarks to make as 
to the height at which the engine should be placed in 
view of the*possibility of flooding taking place. Subse- 
_ quently he gave a description of the best method of erect- 
ing the engine. A lively discussion followed, and a 
hearty vote of thanks was awarded to Mr. Kidd. 


The Dundee Trades Council at the Tay Bridge Works.— 
Through the kindness of Messrs. William Arrol and Co., 
the contractors for the bridge, the members of the Trades 
Council were afforded an opportunity of visiting the Tay 
Bridge works last Saturday afternoon. Two of the con- 
tractors’ steamers, the Inchkeith and Clyde, were placed 
at the service of the Council. The party sailed from the 
jetty at the west end of the Esplanade at three o'clock, 
accompanied by Mr. Wilson, one of the assistant engi- 
neers, as guide. An excellent view of the bridge was ob- 
tained, and the various features of interest in connec- 
tion with its construction were described, while sailing 
along. On landing at the south side, where the greater 
part of the land work is being carried on, the party were 
granted the utmost liberty to inspect everything con- 
nected with the works, the unique machinery employed 
being minutely described by Mr. Wilson. On returning 
to the steamers the President of the Trades Council, Mr. 
Wishart, on behalf of those present, thanked Mr. Wilson 
and the men in charge of the steamers for their courtesy 
and willingness to impart information. Dundee was 
reached at five o’clock, the afternoon’s outing having 
proved a thorough success. 








NOTES FROM THE SOUTH-WEST. 

The ‘** Curlew.” —The Curlew, 4, gun and torpedo vessel 
has made a seven days’ cruise in the Channel, during 
which time she experienced some severe weather. She 
behaved very well at sea, answering her helm satisfac- 
torily, and exhibiting a fairly steady gun platform. Her 
guns worked well, and some excellent target practice was 
made at from 1000 to 2000 yards. The torpedo tubes and 
gear were tried with success at different angles, both with 
air and powderimpulse. The internal lighting of the ship 
with the incandescent lights was also successful, and the 
search and yard-arm lights were effective. Trials were 
carried out to ascertain the most economical rate of speed 
with one and two boilers. Those made with two boilers 
varied ,according to the direction and force of wind and 
sea, varying from 74 to 94 knots. The single boiler trials 
showed that the vessel could steam 4 knots with a very 
small consumption of coal. During the full-speed trials 
with the forced draught the speed realised was a good 
15 knots. The vessel now awaits sailing orders. 


The‘ Pylades.” —The Pylades, 14, corvette, is about to 
be placed on the North American and West Indian 
station. The Pylades, was launched in November, 1884, 
and was passed out of dockyard hands in November, 1885, 
since which time she has been laid up. She is armed 
with fourteen 5-in. breechloading guns mounted on 
Vavasseur carriages and slides, and is also supplied with 
an equipment of machine guns for use in the ship’s tops 
owe boats. She is further fitted with an electric search 

ight. 


Cardiff.—Last week’s steam coal shipments amounted 
to 140,000 tons. Prices have experienced no change ; in- 
ferior qualities have, however, been dull. House coal 
has shown weakness, but small steam coal has been in 

ood demand. The manufactured iron and steel trades 
nave shown rather a better tone. 


Bristol Steam Navigation Company.—The report of the 
directors observes: ‘* The directors much regret that the 
accounts for the past year, which are now open to the in- 
spection of any shareholder, do not admit of the payment 
of any dividend. Not only has there been a great and 
general depression of trade, but circumstances of a very 
exceptional nature have occurred in connection with the 
Cork line, and have seriously reduced the receipts on 
that line. In October last a dispute with the cattle dealers 
relative to the carrying of evicted vattle in the company’s 
steamers, led to the dealers placing steamers on the line on 
their own account, and this ~ resulted in a serious loss to 
the company. The directors, however, have the satisfaction 
to add that, mainly owing to the exertions of your manager, 
Mr. Langlands, the dispute has been amicably adjusted ; 
and since the lst of July the traffic on the Cork line has 
been restored to its normal condition. The. directors 
further regret to say that though the opposition which 
existed last year on the Dutch and Belgian lines has now 
ceased, while it lasted it seriously affected the receipts, 
and combined with the depression, which has been greater 
in the Continental trade than any other, has left a loss on 
those lines. With the revival of trade, which it is hoped 
will take place before long, there is every reason to believe 
this part of the company’s business will recover its former 
vitality.” 

Economy on the Great Western Railway.—At the half- 
yearly meeting of the Great Western Railway Company 
on Thursday, the chairman (Sir Daniel Gooch) said that a 
comparison of the working expenses for the half-year 
ending June 30, 1886, with the corresponding working ex- 
penses of the first half of 1883, showed a reduction of 
112,000/. in round figures. He was afraid, however, that 
reductions could not be carried much further. Sir Daniel 
added that the ratio of the working expenses to the traffic 
receipts on the Great Western had now been brought 
down to 50.74 per cent., as compared with 60.00 per cent, 





on the Great Northern ; 52.32 per cent. on the London 
and North-Western; 54.52 per cent. on the Midland; 
55.90 per cent. on the North Eastern ; and 59,90 per cent. 
on the London and South-Western. 


Swansea.—There has been no improvement in the de- 
mand for tin-plates during the week. The works have con- 
tinued busy upon old orders, but there has been an 
absence of fresh contracts. 


Gas at Newport.—The half-yearly meeting of the New- 
port Gas Company was held on Monday. The report of 
the directors stated that the company’s new works at 
Crindan were nearly completed. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Collieries and the Hull Coal Trade. 
—The official return of the quantity of coals brought to 
Hull from each colliery, and the quantity exported during 
July last, has just been issued. he quantity taken to 
Hull during the month was 132,176 tons, against 146,960 
tons for the corresponding month of 1885. Though this 
shows a decrease on the month, there is an increase for 
the seven months to July, the quantity taken last seven 
months being 744,664 tons, against 679,216 tons for the 
seven months of 1885. Denaby Main heads the list with 
13,680 tons, against 752 tons in July, 1885; Manvers 
Main comes next with 9440 tons, against 9144; Allerton 
Main is third, 7584 tons, against 8560 tons; Houghton 
Main fourth, with 6864 tons, against 5520; and Peekfield, 
6234 tons, against 3152. The export to foreign countries 
from Hull shows a total of 75,784 tons for the month, 
against 70,909 for July, 1885. For the seven months to 
July, 1886, the quantity exported has been 311,979, 
against 300,111 for the corresponding period of 1885. 


Large Armour Plate Orders.—The Government has 
placed with Messrs. C. Cammell andCo. (Limited), of this 
town, orders for the manufacture of 4908 tons of armour 

lates which will be used in the construction of two new 
ironclads, the Nile and Trafalgar. Each ship will have 
245 tons of armour. Both vessels will be armoured with 
the ‘‘ Ellis” and the ‘‘ Wilson” steel-faced plates, the 
former the process of Messrs, Brown and Co. and the 
latter of Messrs. Cammell and Co. The order given 
out includes 1132 tons of 20-in. plates, the whole of which 
fall to the share of Messrs. Cammelland Co. This thick- 
ness in steel-faced armour is equal to 27 in. in the old 
iron armour, and is the greatest which has ever been 
ordered by the British Admiralty. The bulk of the plates 
are 14 in. tapering to 6 in., up to 18 in. thickness through- 
out. These are the largest orders for armour plates that 
as yet have been received in Sheffield at one time. 


The Doveholes Water Companv.—A meeting of inhabi- 
tants of Doveholes has been held in the national school, 
to further consider their inadequate water supply. Mr. 
Brown, a Buxton solicitor, attended the meeting and 
explained what were the necessary steps for a body of 
persons bent on forming themselves into a company to 
take. As soon as the memorandum of association was 
= and registered, they would be at liberty to take 
what steps they liked. A deputation was appointed to 
obtain particulars as to the quantity of water they re- 
quired, and as to the amount and price of land. It was 
stated that Mr. Lomas, the gentleman who owned the 
land most suitable to erect a reservoir, would assist all 
he could in the much desired scheme, 


Malton Gas Company.—At the half-yearly meeting it 
was resolved to pay a dividend of 10 per cent. per annum, 
and carry forward the balance of 195/. The price of gas 
has been reduced from 3s. 4d. to 3s. per 1000 cubic feet, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although the 
holidays are being observed on Teesside this week, there 
was a good attendance on ’Change. The market was 
decided rome owing to the reported arrrangement to 
reduce the make of Cleveland pig iron by 20 per cent. 
No. 3 was quoted 29s. 6d. to 29a, 9d. per ton for early 
delivery. Both buyers and sellers, however, were indis- 
— to operate, anny to wait till something more is 

nown of the details of the proposed agreement of the 
ironmasters to restrict the output. Shipments of pig iron 
at Middlesbrough are improving. Up to date this month 
there have been exported 38,100 tons as compared with 
29,700 tons at the corresponding period last month. 
Advices from the Continent are not very encouraging, 
but the latest reports from America show that there is 
more activity there, especially in the steel trade. Hema- 
tite pig iron is still quoted 41s. 6d. per ton for mixed 
numbers f.o.b, east coast ports, but the demand is slightly 
easier. In consequence of the holidays, the rolling mills 
and foundries are closed in Stockton and Middlesbrough 
this week. There is a continued depression in the manu- 
factured iron trade of the North of England. Iron ship- 
plates are quoted 4/. 7s. 6d. per ton; anglos, 4/. 5s. ; steel 
ship plates, 6/.; and steel angles, 5/. 15s., all less 24 per 
cent. at works, 


Proposed Restriction in the Cleveland Pig Iron Trade.— 
Contrary to general expectation the Cleveland Iron- 
masters’ Association at their weekly meeting at Middles- 
brough, on Monday, unanimously provisionally agreed to 
reduce the make of pig iron by 20 percent. It was known 
a few days previously that the subject of restriction was 
again to be considered, and upon the strength of opinions 
as to its probable adoption, the Glasgow market at the 
end of last week advanced 6d. per ton. But at Middles- 


brough, on Monday evening, after the decision of the 





ironmasters was reported, many merchants and brokers 
refused to believe it. The pig makers, however, declare 
that they intend to carry out the agreement. Meanwhile 
there are no details of the scheme made public, and as 
the circumstances of each firm differ so materially, there 
are the most conflicting opinions and statements in circu- 
lation. That the production of pig iron is far in excess of the 
demand is shown by the official returns for July. During 
that month the total make was 206,176 tons, an increase of 
4045 tons on the previous month. The stocks of pig iron 
in Cleveland now stand at 706,736 tons, an increase of 
17,551 tons on June. It is calculated that a reduction of 
20 per cent. means the cag. good of about twelve blast 
furnaces, and as the make of each furnace is something 
like 500 tons per week, this is equal to a reduction of 
about 24,000 tons per month. Such a restriction would not 
only check the alarming increase of stocks, but would 
strengthen prices. Whether the ironmasters as a body 
will agree to what was done on Monday, remains to be 
seen, 


The Steel Trade.—The steel trade continues very active, 
but there are still complaints about the prevailing low 
prices. 

Engineering and Shipbuilding.—Although there is no 
new feature in these industries, it is pleasant to learn that 
some of the —— engine-shops are empluying more 
men than they have had at work for some time. 


The Coal and Coke Trades.—In the fuel trade there is 
nochange, but if the reduction in the make of pig iron is 
carried out, there will be a great falling off in the demand 
for coal and coke, and prices will decline. 

The Salt Trade.—Extensions continue to be made in 
the Middlesbrough salt trade. This week Messrs, 
Boleckow, Vaughan, and Co. have commenced to pump 
brine at their salt works at Middlesbrough. 








MISCELLANEA. 
Tue Severn Tunnel is to be opaned for traffic on the 1st 
of September. 


A terrible colliery explosion occurred at Leigh, in South 
Lancashire, on Friday last, in which nearly forty men 
were killed. 


The number of visitors to the Colonial and Indian Exhi- 
bition for the week ending August 14 was 192,865; total 
since the opening, 2,611,403. 


The accepted plans of Messrs. Maxwell and Tuke, 
architects fur the Manchester Jubilee Exhibition next 
year, show that the estimated cost of the Exhibition 
building will be 32,6537. 

On Wednesday morning twenty-one men were severely 
injured at Coxlodge Colliery, near Newcastle, by coming 
violently into contact with a rope which travelled along 
the roof, and which by some means had become loose, 


With the commissioning of the Pylades, there is not a 
single corvette left in the Medway Steam Reserve avail- 
able for active service. A few months ago the Ad- 
miralty had quite a fleet of corvettes of this type available 
for active service. 


There appears to be a great probability that the pro- 
posed tunnel under the Straits of Messina will be con- 
structed, the Italian Minister of Public Works having 
instructed the engineer, Carlo Navone, to carry on in- 
vestigations on the basis of the plans prepared by the 
engineer Gabelli. 


It is stated that a landowner at Ferrand, near Cler- 
mont Ferrand, in Auvergne, named M, Alfred Arbaux, 
has found an important petroleum spring on his estate. 
A sample of several quarts has been tested at the labo- 
ratory of the Paris Ecole des Mines, and found to be of 
~s quality. This is the first discovery of petroleum in 

rance, 


On Saturday the new Channel steamer Victoria, which 
has just been built on the Clyde for the London and 
Chatham Company’s passenger and mail service between 
Dover and Calais, was officially inspected by the Board 
of Trade representatives. The veasel left the harbour at 
Dover and made an hour’s run in the Channel, the result, 
it is stated, being quite satisfactory. 


The Admiralty have issued instructions for the Por- 
poise, one of the new class of torpedo cruisers building by 
Messrs. J. and G. Thompson, of Glasgow, to be brought 
to Sheerness Dockyard and to be completed for sea as soon 
as she is out of the contractors’ hands. She is built upon 
similar lines to the Archer, and has a displacement of 
1630 tons. The estimated horse-power is 3500 indicated. 


It is intended to arm the Porpoise with six 5 in. steel 
breechloading guns, mounted with Vavasseur fittings on 
sponson ports, together with a strong equipment of 
Whitehead torpedoes, tubes for firing which are to be pro- 
vided in various parts of the ship. There are nine tor- 
pedo cruisers of this type in course of construction for 
the Admiralty in royal and private yards. 


The greatest balloon in the world has been lately con- 
structed at San Francisco by a Mr. Van Tessel. 1t will 
hold 150,000 cubic feet of gas, and has been made for the 
purpose of traversing the American Continent from ocean 
to ocean. From the bottom of the car to the top of the 
inflated balloon will be 119 ft., and when filled the dia- 
meter will be 68 ft. The car is 21 ft. in circumference 
and has sides 34in. high; fifteen persons can be seated 
in it. 


Two more powerful torpedo boats—of which the Ad- 
miralty are having a large fleet built—have arrived at 
Chatham Dockyard from the yard of Messrs. Yarrow, of 
Poplar, the contractors. The vessels are to be masted and 
brought forward for commission at as early a date as pos- 
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sible. There are now a number of these vessels at Chat- 
ham Dockyard, and during the next few weeks others are 
to be delivered by the contractors. They are fitted with 
engines which enable them to travel at an exceptionally 
rapid rate, some of them having a speed of 22 knots an 
hour. 


The batteries between the Garrison Point Fort and 
No. 1 Bastion at Sheerness, are at present solely armed 
with 64-pounder muzzle-loading guns and 40-pounder 
breechloading guns, and it is proposed to remove some of 
these and replace them with new 10-in. (25-ton) steel 
breechloading guns, mounted on central pivot fittings. 
The Garrison Point Fort at the end of the batteries is 


equipped with nearly fifty guns, ranging in calibre from T 


12-ton to 38-ton, and by an arrangement lately intro- 
duced the whole of these weapons can be discharged 
simultaneously by electricity. 


The new armour-plated turret-ship Hero, six guns, 
4200 tons, 4500 horse-power, made another trial of her 
engines at the measured mile off the Maplin Sands on 
Tuesday which proved of a very satisfactory nature. The 
engines are by Messrs. Rennie, of Blackfriars-road, Lon- 
don. The draught of water forward was 19 ft. 5 in., and 
22 ft. 6 in. aft. The rate of speed attained was 13.89 
knots per hour by patent log. The average pressure of 
steam in her boilers was 89 lb. per square inch. The 
revolutions per minute were, port, 97; starboard, 98. 
The indicated horse-power was, starboard engine, 2077 ; 
port, 2273 ; collectively, 4350. The total consumption of 
coal during the trial was 46,410 lb. 


The Germania gives an account of a discovery made by 
Mr. Friedrich Siemens, of Dresden, who has succeeded in 
casting glass in the same way as metal is cast and obtain- 
ing an article corresponding to cast metal. This cast 
glass is hard, not dearer in production than cast iron, and 
has the advantage of transparency, so that all flaws can 
detected before it is applied to practical use. It will be 
much less exposed to injury from atmospheric influences 
thaniron. The process of production is not difficult, the 
chief feature being rapid cooling. The hardness and re- 
sisting power of this cast glass are so great that experi- 
ments are being just now carried out at the Siemens Glass 
Foundry at Dresden with the purpose of ascertaining 
whether the material could be employed for rails on rail- 
ways, 


HIGH-SPEED ENGINES AND BALANCE 
WEIGHTS. 
To THE EpiToR OF ENGINEERING. 

Str,—A few misprints occur in my letter to you inserted 
in your last number ; no doubt they are due to my indis- 
tinct writing. In lines 8 and 16 “‘ axle” should be “‘ angle,” 
in line 19 ‘‘ work” should be ‘‘ make,” in line 29 ‘‘ course” 
should be ‘‘curve.” Also in latter part of letter I omitted 
to state that V=piston speed in feet per second. 


Yours truly, 
Falmouth, August 11, 1886. WILLIAM SIsson, 








A NEW SLIDE VALVE. 
To THE EpiToR oF ENGINEERING. 
Sir,—Allow me to thank you for your notice of my re- 
lieved slide valve in your last number, and to state 
that Mr. Henry Chapman’s connection with it applies 
only to the French patent, the agency for the English 
patent being at present open. 
Yours truly, 
Epwarp C, Prck. 
8, Clarendon Villas, Old Charlton, Kent. 








METEOROLOGY AND COLLIERY EX- 
PLOSIONS. 
To THE EpiTor oF ENGINEERING. 

Str,—The catastrophe at Woodend Colliery on Friday 
last again directs attention to the connection generally 
believed to exist between explosions of firedamp and 
atmospheric changes. The real nature of this connection 
is but little, if at all, understood. From time to time 
observations have been taken with the view of throwing 
some light on the subject, but as the observations in one 
mine were discussed without reference to what may have 
been occurring in other districts, the results have not 
added much to our knowledge. Meteorology, however, 
is now sufficiently advanced to permit the adoption of 
another and more satisfactory method of dealing with the 
question. 

The idea so long prevalent that certain fixed points on 
the barometric scale indicated certain kinds of weather, 
has now been discarded, the examination of synchronous 
weather charts, showing conclusively that the weather 
changes are not so much dependent upon the height of the 
barometer at any one place, as upon the relations existing 
between readings over a tract of country, the direction 
in which the highest and lowest readings lie, and the 
difference of pressure (the barometric gradient) between 
neighbouring places, these form the basis of our modern 
weather knowledge. Nothing of this kind has hitherto 
been attempted when dealing with observations from 
collieries. Te the presence of gas in mines is in any way 
regulated by changes of atmospheric pressure, it would be 
well to see if, like the weather, it is distributed in areas, 
and whether in these areas again some localities would 
have more gas than others, dependent more upon the 
distribution of pressure than upon local readings. With 
the object of discovering some law or laws governing the 
presence of gas, I appeal to colliery officials in every coal- 
field in Great Britain and Ireland to supply me with the 
few observations detailed below for a period of four 
months, from September 1 to December 31, the best part 
of the year, 


be | Dot responsible. 





The Meteorological Office weather charts issued daily 
(Sundays included) at 8 a.m. and 6 p.m. show the distribu- 
tion of pressure, winds, temperature, and weather. To 
these I propose adding the information supplied from 
mines at the same hours ; those who cannot arrange for two 
observations daily to give preference to the morning set. 
The gas observation being the most important I would be 
glad if precise information can be given. Absolute 
uniformity cannot be expected, but I would suggest that 
where possible a disused gallery, favourable to the object 
in view, should be used, or where the changes in the quan- 
tity of gas can be stated in yards or feet, thus turning the 
gallery into a gas barometer somewhat similar to the one 
at Seaham Colliery after the explosion of a few years ago. 
hose who have not the facilities for such measurements 
can still give valuable data if they do no more than note 
the increase or decrease of gas as “slight,” ‘‘ moderate,” 
or “great.” The appended specimen of the form for re- 
cording the observations has columns for the air tempera- 
ture in the shade at the pit bank and the weather, while 
underground, in addition to the gas record, the reading of a 
barometer and thermometer an os of air passing at 
a point some distance in the workings; also remarks on 
the variations of the gas and ventilation at other than the 
regular hours. <A sheet of close-ruled foolscap arranged as 
indicated will contain the data for one month, and as soon 
as filled up should be forwarded to me at the Meteorolo- 
gical Office, London, S.W. On the back of the first 
return particulars are required of the geographical posi- 
tion of the mine, the name and address of the manager, 
whether the barometer is a mercurial or an aneroid, to- 
“— with the readings of the same at the pit bank at 

a.m. daily for a week before taking it underground, and 
describing the plan ve in measuring the gas. It 
must be understood that I am undertaking the discussion 
as my own work, for which the Meteorological Council is 
Your obedient servant, 


August 16, 1886, Hy. Harrizs. 


Form for Recording Observations. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE Eprtor oF ENGINEERING. 

Srr,—I had prepared my last letter to you on the above 
subject taking up: 1. The railway accounts of the two 
countries and comparing the Board of Trade returns with 
Poor’s Manual of the Railroads of this country and the 
Pennsylvania Railroad report for 1886, a large book of 
148 pages, and showing how the scientific appreciation of 
the financial factors which goes to the root of all econo- 
mical management in railways, viz., the passengers carried 
one mile and the tons carried one mile, were wanting in 
the English returns and present in the American. 

2. The American directorate. 


(a) A paid president at the head of all. 

(L) Honorary directors. 

(c) Railroading conducted as a mechanical busi- 
ness, as on the Pennsylvania Railroad where 
the president, general manager, and district 
superintendents are engineers. 

(d) Annual meeting presided over by a share- 
holder, directors answering questions and 
giving explanations as if on their trial. 

(ec) Committee appointed to draw up ticket fora 
new board. 

(f) Personal votes or power of attorney used to 
return elected officers. 


3. A short recapitulation of my former arguments on 
the weak points of the English engine, and why, in my 
opinion, the American engine or one upon its lines must 
be the steam horse of the future. 

4. A few final remarks on Mr. Burnett’s running down 
case and the mileages of the Brighton and the Pennsyl- 
vania engines compared. 

5. The great part England has taken in the past. The 
parent of the engine and of nearly all the detailed parts 
which go to form the American engine. 

6. The parent also of the great inventions which have 
cheapened and improved all railways. 


(a) Sir Joseph Whitworth in fine measurement. 

(6) Bessemer’s inventions in steel. 

(c) Siemens’ inventions in steel. 

(d) The great part England must take in the 
future. a. The best of workmen at lowest 
~~ b. Finest tools and workshops, 
c. Cheapest money. d. Her greatest cus- 
tomers her colonists. 


7. The struggle between the fibrous and the crystalline, 
and its future relation in engineering works, and how the 
great simplicity in American work was due to the appre- 
ciation of the principle of the crystalline. And all these 





member of the American Institution of Civil Engineers, 
sent me copies of his two papers ‘‘ On English and Ameri- 
can Railroads,” and a cutting from the Hngineering and 
Mining Journal of New York, of July 17, 1886. This 
latter is of such a nature as to demand an answer from 
some English railway authority, and I feel I ought to 
retire from this discussion at once. I thank you, Sir, for 
your great kindness in giving me so much room, and beg 
to subscribe myself, 
Yours faithfull 


JOHN Youur, 
Mem. Inst. C.E,, England, 
Dundaff, Pa., U.S.A., July 28, 1886. 





Nort Istanp (N.Z.) Trunk Rattway.—The follow- 
ing tenders have been received for the Porotorau tunnel 
contract (formation) only : Accepted, J. J. O’Brien, Auck- 
land, 46,849/.; declined, J. and A. Wilkie, Wanganui, 
47,701l. ; Hunt, White, and Lovett, Auckland, 49,5171. ; 
Gavin and Goldsworthy, Hamilton, 59,729/.; Edgar and 
Martin, Auckland, 64,695/.; M. Danaher, Auckland, 
67,9907. ; Larkins and O Brien, Auckland, 74,7911. ; Isaac 
Coates, Hamilton, 77,2141. 





LiTHOLINE.—In our issue of July 11, 1884, we gave an 
account of a then comparatively new boiler compound 
which was being used under the name of litholine. Since 
that time the favourable reputation which it bore has 
been very greatly increased, and now it is recommended 
by the engineers of the Manchester Steam Users’ Associa- 
tion, the National Boiler Insurance Company, and the 
Boiler Insurance and Steam Power Company. It is now 
also made in an anhydrous form, which is more con- 
venient and economical for shipping than the original 
viscous variety. The new kind is specially recommended 
for waters containing sulphate of lime or gypsum, which 
is more difficult to deal with, and far more dangerous, 
than carbonate of lime. For boilers producing steam for 
cooking, brewing, and such purposes, a pure variety of 
litholine is manufactured which is guaranteed to have no 
ill-effect upon food. All those different kinds are very 
potent in removing scale from places of difficult access, as 
Galloway tubes, and will keep a boiler perfectly clean, 
without danger either to the plates or fittings. Litholine 
is manufactured at 213, Park-road, Oldham. 





Deep ARTESIAN Bortnc.—The entire thickness of the 
chalk formation has just been bored through at an arte- 
sian tube well, now being made forthe Earl of Lovelace at 
his residence, East Horsley Towers, Surrey, by Messrs. 
Le Grand and Sutcliff, hydraulic engineers, a London. 
The chalk was first met with at 33 ft. from the surface, 
and the upper greensand was reached at the depth of 
825 ft., making the total thickness of the chalk 792 ft., 
which is somewhat thicker than was expected. Contrary 
to the usual experience very little water was found in the 
upper chalk, and it was not until long after the beds of 
flints were passed (which extended down to 380 ft.) that a 
— eupply was obtained at about 500 ft. from the sur- 

ace. The water level, which at first stood at 119 ft. from 

the surface, rose to within 106 ft. when the supply was 
struck, and remained at that level throughout the lower 
chalk and chalk marl, which were practically waterless, 
but on piercing through the chalk into the upper green- 
sand, the level immediately fell to 117 ft. The site is 
about 300 ft. above ordnance datum, and up to the pre- 
sent time the total depth reached is 840 ft., or 540 ft. 
below ordnance datum. 





Mr. HamItton Futton.—The late Mr. Hamilton H. 
Fulton, Mem. Inst. C.E., was formerly a pupil of his 
father. The latter after practising in Great Britain for 
many years with Messrs. Rennie and Telford, became 
chief engineer to the States of North Carolina and Georgia, 
U.S.A. At the death of his father he became a pupil of 
the late Sir John Rennie, and was afterwards for years 
his principal assistant, and aided him in carrying out some 
of his numerous and most important undertakings, in- 
cluding the improvement of the River Nene navigation 
and the River Ouse outfall navigation. Mr. Fulton was 
elected a member of the Institution of Civil Engineers 
in the year 1845. In the year 1853 an Act was obtained 
upon the plans designed by him for the construction of 
the West London and Crystal Palace Railway, a line 
from the London and South-Western (Windsor and 
Richmond line) to the Crystal Palace Park, a distance 
of about 5? miles. The works with branch lines to the 
London and Brighton line, at Norwood, and to the 
Chelsea suspension bridge, were subsequently carried out 
from beginning to completion by him. In the year 1855 
the Stokes Bay Railway and Pier Company obtained an 
Act to extend the London and South-Western Railway 
from Gosport to Stokes Bay, with a pier to enable pas- 
sengers to land at all times of the tide. These works were 
designed and carried out by Mr. Fulton. The Salisbury 
and Dorset Junction Railway, a line from Salisbury to 
West Parley, near Wimborne, a distance of 184 miles, 
was also designed and carried out by him. He was also 
engaged in connection with the Milford Docks and with 
the Manchester and Milford Railway, for which an Act 
was obtained in the year 1860 to construct a line from 
Llanidloes to Pencader, being a length of 514 miles. 
During the past sixteen years the deceased gentleman 
was prominently before the public in connection with the 
Manchester Ship Canal project. In the year 1870 he made 
a preliminary survey and report upon the practicability 
of improving the Rivers Mersey and Irwell, so that 
ocean-going steamers might reach Manchester. From 
the year 1870 Mr. Fulton has been untiring in his endea- 
vours to keep the proposal before the public, and it was 
entirely due to his labours that the project was so warmly 


I had ready for last mail when Mr. Edward Dorsey, ; taken up and supported in the year 1882 and subsequently, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mk. CHARLE§ 
Giupsrt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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BRITISH RAILWAY ADMINISTRATION. 

Some of the facts contained in the Report of the 
Board of Trade on Railways for 1885 are of excep- 
tional interest. The returns show, as every one 
expected, a decrease in the amount of the traffic 


5|nental lines are actually accomplishing. 
;| Pennsylvania Railroad, which may be quoted 





carried, as compared with some previous years, but 
not so much so as the general complaints of traders 
and manufacturers might have justified. The total 
tonnage of goods traffic of all kinds was 257,200,000 
tons, as compared with 259,300,000 tons in 1884, so 
that there has only been a decrease, in round 
figures, of about two millions of tons. The de- 
crease has occurred entirely in general merchandise, 
minerals showing a very slight increase. But there 
has been a more serious decrease in the gross 
receipts from goods traffic, which amounted to 
37,670,0001. in 1884 and to 36,871,000I. in 1885. 
In other words, we find that for every ton of goods 
traffic carried the railway companies received less 
money in 1885, although the difference, amounting 
to under 1d. per ton, is not very remarkable. 

One feature of these returns that appears to de- 
mand some explanation is the fact that the decrease 
of 2,000,000 tons in the goods traffic has been con- 
current with an increase of nearly 10,000 in the 
number of goods wagons. This, of course, may be 
due to the acquisition of a number of private 
wagons by some of the companies, but there is 
nothing in the statement of the capital expenditure 
to show a large disbursement on this account. The 


-| total stock of wagons belonging to the railways 


—keeping away from traders’ wagons—is now 
464,153; and if it were correct to assume that 
these wagons carried the whole of the 257,200,000 
tons of goods traflic carried on the railways of the 
United Kingdom during 1885, it would follow that 
each wagon averaged 554 tons over the year. But 
a very large number of the wagons employed on 
British lines are private wagons ; they do not figure 
in the railway companies’ returns ; perhaps, indeed, 
the railway companies have no record of them. 
Whether the number of such wagons is less or more 
than the number owned by the railways, it would be 
difficult to determine, but even if we were to assume 
that private wagons were an infinitesimal, as well 
as an unknown quantity, and that the railway com- 
panies’ wagons carried all the traflic, the result 
would be far from adequate in an economical point 
of view. The average receipts from goods traffic 
in 1885 were only about 2s. 9d. per ton, and if we 
reckon that the average ton-mile rate was only 1d. 
—although it is certainly something more—the 
average length of lead for goods traffic would come 
out as 33 miles. Now an average English wagon 
is adapted to carry 8 to 10 tons. If we take the 
former figure, and assume a speed of 16 miles an 
hour, a wagon should carry 40 tons per day of ten 
hours, excluding stoppages and shunting. If we 
allow half of the whole day, or five hours, for these 
operations, the daily economic product of a wagon 
should be about 20 tons, and if we allow only 200 
days of active service per annum—which would give 
a large balance for repairs and idle days—we should 
have a net annual yield, not of 554 tons, but of 4000 
tons per wagon. This may be regarded as expecting 
far too much. Perhaps it is; but it is not much 


5} more than some of the American and a few Conti- 


On the 


as a good type of the best American lines, the 
number of wagons returned in 1884 was 20,079, the 
number of tons transported was 21,674,000, and the 
number of tons carried one mile was 2,996,892,000. 
Each wagon, therefore, was required to carry over 
1000 tons of traffic over an average distance of about 


1/150 miles, or, in other words, each wagon carried 


150,000 tons a distance of one mile, as the product 
of its year’s work. The explanation of this 
enormous difference is very simple. The American 
wagon is usually fully loaded, while the English 
wagon is rarely loaded (except in mineral traffic) to 
the extent of more than one-half its carrying 
capacity. 

Again, although the amount of traffic carried on 
British railways during 1885 has been so much less 
than in the previous year, there has been an increase 
from 272? millions to 274 millions in the number of 
train miles run. This increase has, itis true, chiefly 
occurred in the passenger train miles, but even 
so, it is not creditable to the administration, if 
they are to be judged by the standard of economic 
service. It will probably be pretended that this 
increase in the train mileage justifies the increase in 
the locomotive power from 14,827 to 15,196 ; but what 
is to be said as to the decrease of the earnings per 
locomotive from 47901. in 1884 to 45701. in 1885? 
This reduction of locomotive earnings is not due 
to a reduction of the rates and charges, since there 
is really a very slight difference in the average 
receipts per ton of traffic carried (and in the 





absence of returns of ton-mile traffic this is the only 
criterion we possess of the range of rates and fares). 
It must be that the locomotive power has been 
used far less economically than it should be, that 
trains have been run more frequently, and con- 
sequently much more empty, than there was any 
real occasion for. Of this latter fact there is 
absolute proof in the reduced earnings per train- 
wile. It is not encouraging to those who are 
interested in the economical administration of 
our railways to find that the average train- 
mile receipts have fallen from 5s. in 1884 to 
4s. 10d. in 1885. The train-mile receipt is not 
a function of the rates and fares, so much as 
of the weight of the train, or rather of the live 
load carried, and if English railways will persist in 
carrying loads of 50 to 100 tons, where they might 
just as easily carry three or four times that load, 
with very little increase in the main items of work- 
ing cost, they must expect, not only a low range of 
train-mile receipts, but a low range of dividends 
as well. 

If we extend our criticism to passenger traffic, we 
find the same unsatisfactory state of thingscontinued, 
and even made worse. The railway traftic of 1885 
has been distinguished by a great falling off in the 
number of the two higher classes, and a large reduc- 
tion in the number of lower or cheap class travellers. 
The two former have declined by nearly 4,000,000 ; 
the latter—that is, third-class travel—has increased 
by about 5,000,000. Now, it has been the custom 
of critics, and grumblers to maintain that in this 
country the railways were largely carried on for 
the benefit of first-class travellers; and it is 
hardly contested that first-class traffic, if it pays 
at all, does not by any means yield the same remu- 
nerative return as the cheaper description of travel. 
This is attributable and attributed to the fact that 
first-class carriages are seldom so full as third, and 
that the cost of their maintenance is much greater 
relatively to results. When, therefore, we find 
that first-class travel has so largely been displaced 
by third-class, we should expect to find also as an 
almost inevitable corollary, that the work got out 
of the passenger vehicles generally had been consi- 
derably increased. But nothing of the sort has hap- 
pened. On the contrary, each passenger vehicle— 
embracing all classes—only carried 20,700 passengers 
in 1885, as compared with an average of 21,040 in 
1884. 

Here again it becomes possible to put the finger 
upon aserious source of quite unjustifiable leakage. 
Onan average, the passenger vehicles on English 
railways willcarry about forty passengers, and each 
passenger travels a distance of six miles. If we 
assume an average speed of thirty miles per hour, 
and an average working day of only seven hours, 
each passenger vehicle should, if it had its full 
complement of passengers, carry not less than 
8400 passengers per day; or, put in another 
way, each vehicle should carry in less than three 
days as many passengers as it carries all the year 
round! The inference and the lesson are alike 
obvious. The railways do not get nearly the amount 
of service that they should do out of their rolling 
stock. Why, if only the passenger stock were one- 
third fully occupied, and utilised for seven hours 
per day, as already indicated, the work got out of 
each vehicle would only represent a fraction of its 
possible service. It is, of course, manifest that 
there must always be a large proportion of passenger 
vehicles out of service, either in hospital, or await- 
ing eventualities. But, after the most liberal 
allowances have been made on these heads, there 
must still remain a most lamentable loss of power. 

One satisfactory feature—and perhaps the only 
one—of the railway returns for 1885, is the economy 
that is observable in the working expenditure, and 
especially in the items of maintenance of way and 
locomotive power. The total amount expended on 
maintenance during 1884 was 6,632,539/., and 
in 1885 it had fallen to 6,305,823/., showing 
a decrease, in round figures, of 320,000/. On 
locomotive power there was expended, in 1885, 
9,377,5361., as compared with 9,465,793. in 1884. 
The reduction on this head is not so remarkable, 
but it must not be forgotten that this decrease has 
been ‘coincident with the running of about two 
millions more train miles. There has also been 
substantial reductions in the items of Government 
duty, compensation for passengers, and compensa- 
tion for loss and injury to goods. It only remains 
to be added that the railway returns are this year 
unusually late. It is to be hoped that the same 
tardiness of publication may not occur again. 
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HOLLOWAY COLLEGE, EGHAM. 

Tue handsome and extensive pile of buildings re- 
cently opened by the Queen at Egham, and known 
as Holloway College, has some interesting features 
in connection with the engineering arrangements, 
of which we propose giving a few details. 

The college is intended for the instruction of 
girls. The main building is 525 ft. by 360 ft., and 
the large number of bed-rooms and sitting-rooms 
and studios, besides the general rooms, such as 
libraries, picture gallery, chapel, &c,, are heated by 
steam. The conditions laid down by the archi- 
tect, Mr. W. H. Crossland, were, that the boiler- 
house should be placed 200 yards distant from 
the main building, and that four corridor floors, 
besides the entrances, should be controlled either 
from the basement or locally. 

For meeting these conditions three Lancashire 
boilers have been placed in a boiler-house at the 
specified distance. These are 30 ft. long by 


‘7 ft. Gin. in diameter. The flues are 3 ft. in dia- 


meter, and the grates 6 ft. long. From these 
boilers a 6 in, steam main runs to the centre of the 
college building and discharges into a cylindrical 
wrought-iron receiver. This serves as a centre of 
supply, all branches being fitted with a reducing 
valve. 

The plan of the building lends itself to four main 
sub-divisions, and consists of a hollow square with 
a central wing joining the two sides. There are, 
therefore, three paralle] buildings joined at their 
ends by two transverse buildings, and forming 
within their bounds two quadrangles. 

In addition to the heating of rooms, connections 
for kitchen purposes, heating water, &c., are pro- 
vided. For heating the long corridors of the build- 
ing, radiators are provided. As there are three 
stories, and the steam has to be carried a con- 
siderable distance, some arrangement had to be 
made to prevent the steam ‘‘short-circuiting” 
through the nearest radiator and back to the re- 
turn without supplying the further stoves. For 
this purpose three pipes are employed. There is, 
firstly, the steam supply pipe, which is 4 in. internal 
diameter. From this the steam branches to each 
radiator are taken. The return branches lead into 
a 3 in. pipe, and both this pipe and the steam 
supply pipe run in the same diréction. A small 
receiver is placed at the extremity of the system, 
and from this a 14 in. pipe leads, through which the 
condensed water drains by gravity to be re- 
evaporated in the boilers. There are 160 radiators, 
the flow and return pipes being ? in. pipe. There 
are valves on the radiators themselves, and also on 
the basement floor, so that each can be worked from 
its own floor or from below. The radiators are com- 
posed of lengths of 1 in. pipe fixed vertically in a 
hollow cast-iron base with an ornamental cast-iron 
entablature above. Each one contains 25 square 
feet of heating surface. 

The chapel is warmed by a box coil consisting of 
four 1} in. pipes. The picture-gallery has six 
radiators, the dining-hall six cast iron radiators, the 
library and museum each eight circular radiators, 
and the lecture theatre has four radiators of the 
same type as those fixed in the corridors. There 
are twelve music-rooms, each having a simple loop 
of 2 in. pipe. All the water from condensation is 
collected in a tank in the boiler-house to be pumped 
back into the boiler. 

The steam for power is supplied by two Lancashire 
boilers 30 ft. long and 7 ft. in diameter. They work 
up to 75 Ib. pressure, and have a separate chimney 
from the heating boilers. They will also serve the 
laundry and a hauling engine for pulling trucks 
upon a tramway laid in a subway leading from the 
stores to the main building. The pair of engines 
for electric light are by Davey, Paxman, and 
Co. They are placed horizontally, and have cy- 
linders 16$ in. in diameter and 32 in. stroke. 
They are fitted with Paxman’s automatic expansion 

ear. 

: The gas service is at present taken from the 
Staines and Egham Gas Company through two 
coupled meters of 400 lights each. The main 
supply is a G-in. pipe afterwards reduced to 4 in. 
There are 900 students’ rooms, and each has gas 
laid on to be used if required. There is also a com- 
plete gas service in all the public rooms as well as 
the electric light. 

The water supply is taken from the South 
Western and Suburban Water Company by a 6 in. 
pipe passing through a Kennedy meter. There isa 
high tower in the centre of the main buildings, and 





here a large distributing tank is fixed at an eleva- 
tion of 80 ft. A valve chamber is arranged with 
scour cocks, relief and air valves. For fire service 
the two quadrangles formed by the main plan of the 
building, have four double stand-post hydrants. 
Internally the building is protected by a system of 
firecocks on every floor. Outside stand-post hy- 
drants are placed at convenient points. 

The drains pass around the building in straight 
lines with manholes at all changes of direction and 
gradient. The pipes are 6in. for the first half of 
the distance, and two of these pipes converge into 
a main outlet which is 9 in. in diameter. The 
laundry and sink waste is discharged with open ends 
into trapped gulleys with grates. Soil pipes, 4 in. 
in diameter, are of lead and fixed within the build- 
ing. They deliver into inspection chambers beyond 
which an interceptor trap severs connection with 
the main drain. All pipes are ventilated. The 
main branches are 4in. in diameter, and where 
they discharge into the 9in. main 6 in. branches 
are used. At the head of each main drain there 
is a 500-gallon flush tank constructed of brick and 
cement. Doulton’s annular 6 in. syphons are used, 
the outer case being adjustable to allow of any given 
quantity of water being discharged. The head of 
the drains are ventilated by cast-iron pipes 8 in. 
by 5 in. carried above roofs. With regard to 
sewage disposal, plans are now being prepared by 
the Native Guano Company for adopting their 
system of treating sewage. This plan has been in 
use for some time at Aylesbury, and more recently 
has been introduced at Wellington College. The 
whole of the engineering arrangements have been 
arranged by Mr. R. B. Stirrat, of Palace Chambers, 
Westminster, and have been carried out under his 
superintendence. 








THE REGENT PRIMARY BATTERY. 

Tue Regent primary battery is the invention of 
Mr. S. W. Maquay, of 17, Craven-street, Strand, 
where it is now on exhibition every afternoon. The 
feature which distinguishes the battery is the small 
amount of local action on the zine plate. This is 
a characteristic which is of more importance than 
appears at first sight, for not only does local action 
destroy the zinc, whether the battery is at work or 
at rest, but it also uses up the depolarising fluid, 
which, as a rule, costs more than the metal. Thus, 
there is a double loss, which continues all the 
twenty-four hours of the day, although the battery 
may only be in useful operation for a short time in 
the evening. It is customary, of course, to stop 
the local action by the device of amalgamating the 
plates, but the operation needs to be often per- 
formed and is exceedingly dirty and disagreeable. 
Even in laboratories it is always deferred until the 
waste is going on at an excessive rate, and in elec- 
tric lighting for domestic purposes it becomes an 
impossibility. No servant would undertake the 
task of amalgamating a set of zincs more than once, 
and as long as this process remains essential the 
use of primary batteries in households is out of 
the question. Now Mr. Maquay avoids the opera- 
tion by amalgamating his zines throughout the 
mass, that is, by casting them from an amalgam 
of zinc and mercury. This has been tried before, 
that is, mercury has been added to the metal 
in the ladle, but without much success, as most 
of the former metal was evaporated before the 
castings had set. Mr. Maquay, however, forms a 
preliminary amalgam with another metal, such as 
lead or tin, and then he adds this amalgam to the 
zinc, the result being that he gets a perfectly 
homogeneous mixture or alloy in which the three 
metals are uniformly diffused throughout the mass. 
Consequently every particle of zinc is amalgamated, 
and as the plate gradually dissolves there is always 
a clean surface presented to the acid. 

The reduction of local action involves a reduction 
in the amount of hydrogen evolved, and conse- 
quently in the tendency to polarisation, which has 
been the bane of electric lighting batteries hitherto. 
They have all of them given a good light when 
freshly charged, but in a few hours, often not more 
than two, excessive polarisation has been set up, 
the electromotive force has been reduced, and the 
light has rapidly fallen. In the Regent battery, 
however, the electromotive force remains practically 
constant for many hours. In an experiment made 
by Professor J. A Fleming on acell measuring 5 in. 
by 3} in. by 1? in., the current strength only fell 
4b per cent. in five hours. The internal resistance 
of the cell was .260 ohm, and the external resistance 





.845 ohm, the current strength being 1.75 amperes. 
The consumption of the zinc plate was 12 grammes, 
or at the rate of 2.2lb. per 1000 watt hours. 
When the cell -was allowed to stand inactive 
it was found that the zinc plate wasted at the 
rate of } per cent. per hour. As a matter of 
ordinary practice, a battery can be run about 
ten hours, after which the solutions require to 
be renewed. Several ways have been already de- 
vised for employing and filling cells by simply 
turning one tap to discharge the spent fluid, and by 
opening a second to replace it witha fresh quantity, 
and it would be an easy matter to scheme a dozen 
more. This is a point which has been much 
neglected by inventors. They do not realise the 
great simplicity which is required for success, and 
when they have perfected their electrical features, 
they appear to think that all isdone. The obstacle 
to the use of batteries is not so much the cost, while 
they are working, as the waste which goes on at 
other times, and the trouble of attending to them. 

One form of the Regent battery has a special in- 
terest at the present time. It is constructed to 
form a miner’s lamp. Its weight is 2 1b. 11 0z., or 
just the same as the existing Davy lamp, and its 
light more than a candle, which is greatly in excess 
of the illumination which is afforded by the safety 
lamps in use. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of 
Mechanical Engineers is this year being held in the 
metropolis, in order, it is said, to afford our 
Colonial visitors an opportunity of attending the 
meetings and joining in the excursions. ‘Our 
Colonial visitors’’ are, however, to a great extent 
away in Ireland, which no doubt accounts for the 
fact that they have not been present in any great 
numbers at the sittings already held. There is, 
however, a goodly contingent of visitors to grace 
the proceedings, the Council having invited the 
Association of Engineers from Liége University to 
attend the meeting, by way of acknowledging in 
some manner the cordial reception given to the 
members of the Institution when they visited 
Belgium in 1883. 

The proceedings of the meeting commenced on 
Tuesday morning with a short address of welcome 
to the foreign visitors from the President, Mr. 
Jeremiah Head, and having been responded to, 
the usual formal business of reading minutes, elect- 
ing members, &c., was gone through. The late 
treasurer of the Institution, Mr. Thomas Druitt 
having died since the last meeting, Mr. Harry 
E. Millar, who succeeds the deceased treasurer as 
manager of the Union Bank, was elected to fill 
the vacancy. 

This business having been disposed of, Mr. Head 
proceeded to read his presidential address. He 
chose for his text the ‘‘ Depression in Trade,” a 
subject to which he has paid considerable attention. 
The address was altogether a masterly and thought- 
ful essay on a question which has forced itself on 
the notice of all classes within the last year or 
two in a manner more forcible than pleasant. Mr. 
Head’s remarks are worthy of more notice than 
can be given to them in the course of a report such 
as the present, and we shall therefore treat them 
separately on an early occasion. 


Compounp LocoMorTIvEs. 


The first paper on the list for reading and dis- 
cussion was contributed by Mr. Alexander Borodin, 
of Kieff. It was entitled ‘‘ Experiments on the 
Steam Jacketting and Compounding of Locomotives 
in Russia.” This was a lengthy communication of 
over fifty pages, and was read by the secretary in a 
very abridged form. There was only time for one 
or two speakers to be heard on Tuesday, and as the 
discussion was renewed on the following day, when 
it was taken with the paper of Mr. Charles Sandi- 
ford, of Lahore, ‘‘On the Working of Compound 
Locomotives in India,” we will treat the two papers 
as if they had been read consecutively, and deal 
with the two discussions as one. 

We propose shortly to give a rather full abstract 
of both Messrs. Borodin and Sandiford’s papers, 
so we will at present merely touch on some of the 
salient features of these memoirs. 

The Russian South-Western Railways with which 
Mr. Borodin is connected, in 1880 altered one of 
their locomotives to the compound system in ac- 
cordance with the designs which M. Malet lal 
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introduced on the Bayonne and Biarritz Railway. 
At the same time another locomotive was provided 
with steam-jacketted cylinders. With these two 
engines the author made a series of tests, the 
details of which will be found in our abstract of 
the paper which we intend publishing. One set of 
tests were made by taking the locomotive off the 
lines, and using it for running a machine shop, the 
exhaust steam being condensed, and its quantity 
and temperature measured, whilst indicator dia- 
grams were taken at stated intervals. When work- 
ing at reduced power, about 90 indicated horse- 
power, the utility of the jackets was proved. 

The same engines were tested on the road, the 
speed of the trains being noted as well as the num- 
ber of revolutions, the boiler pressure, the pressure 
in the jackets, the consumption of moist steam, the 
consumption of fuel (wood), and the quantity of 
steam condensed in the jackets. Indicator dia- 
grams were also taken. Tests were made with six 
different positions of reversing lever with the simple 
engines, and at fourteen different positions with the 
compound engine. The ordinary locomotive, steam- 
jacketted, evaporated 3.33 lb. of water per pound 
of wood, and the compound engine, steam-jacketted, 
3.82 lb. of water per pound of wood, showing a 
superiority of 14.6 per cent. in favour of the com- 
pound engine. This result is attributed to varia- 
tion in firing and difference in wood. In one set 


of experiments with the jacketted compound far. 


more steam was consumed than when the jackets 
were shut off ; a result attributed to absence of cir- 
culation or failure to remove water. The following 
conclusions were arrived at as a result of the trials 
already referred to: 

1. With the same expansion of steam, the con- 
sumption of water and of fuel is less in a compound 
locomotive than in an ordinary engine. 

2. The economy of water and fuel ina compound 
locomotive, under the same conditions of expan- 
sion, is greater according as the range of expansion 
is higher. 

3. With 4.8 fold expansion, the greatest which 
could be obtained with the ordinary engine, the 
compound engine gave an economy of 22 per cent. 
in steam and 32 per cent. in fuel. 

Taking as a standard of comparison, the work 
done by an ordinary and a compound locomotive 
with equal consumption of water and fuel, the 
following conclusions were arrived at : 

1. For the same consumption of water and fuel 
per hour, the work done by the compound engine 
is greater than that done by the ordinary engine. 

2. For the same boiler pressure and the same 
speed, the increase of work done by the compound 
engine compared with ordinary engines diminishes 
in proportion as the total consumption of fuel and 
water increases. 

3. For an equal consumption of 4800 lb. of water 
per hour (with 141 lb. boiler pressure, and 85 revolu- 
tions per minute), the work done by the compound 
engine is 19 per cent. greater than that done by the 
ordinary engine. 

4. Under the same conditions, and for an equal 
consumption of 1570 lb. of fuel per hour, the work 
done by the compound engine is 32 percent. greater 
than that done by the ordinary engine. 

Trials made to test the comparative consumption 
of water and fuel in compound and ordinary en- 
gines doing equal work led to the following con- 
clusions : 

1. For doing the same work the compound 
engine uses less fuel and less water than the ordi- 
nary engine. 

2. At the same boiler pressure and the same 
speed, the economy diminishes with the increase 
of work done. 

3. With a pressure of about 136.5 lb., a mean 
speed of 85 revolutions per minute, and a total 
development of 190 horse-power, the compound 
engine gives an economy compared with the ordi- 
nary engine of 19 per cent. in consumption of steam, 
and of 29 per cent. in the amount of fuel. 

In trials made with an ordinary engine, steam- 
jacketted, it was found that with an expansion of 
4.8 fold in the first notch an economy of 12 per cent. 
was obtained by the use of jackets. With an ex- 
sine of 1.3 fold the economy from the jackets 

ecame negative. With the compound engines the 
jackets gave ‘‘ negative results,” an ‘* unexpected” 
phenomenon, which the author attributed to the 
intermediate receiver being placed in the smoke- 
box, and to the loss of steam in opening and closing 
the regulator. 
Other tests made at another time with ordinary 





and compound engines while running, gave the 
following approximate conclusions : 

1. When the jackets are not in use, the com- 
pound engine gives in comparison with the ordinary 
engine an economy of 13 per cent. in consumpticn 
of steam, and of 24 per cent. in consumption of 
wood. 

2. Admission of steam into the jackets does not 
sensibly affect the consumption of steam in the 
ordinary engine ; whilst in the compound engine it 
produces an injurious effect, and increases the con- 
sumption of fuel and water per indicated horse- 
power. 

In summing up the results of his inquiries, the 
author says that: The steam jackets on the ordi- 
nary engine, while working in the testing shed in 
the first and second notches, undoubtedly gave a 
mean economy of steam of 16 to 13 percent. In 
the experimental trains the jackets did not gene- 
rally give satisfactory results, except when the 
ordinary engine was working in the first notch ; but 
this must be attributed partly to the losses of steam 
necessary for warming up the walls of the jackets 
each time the regulator was opened, and above all 
to the defective drainage of the jackets, which pro- 
bably transformed them into condensers. A better 
means of draining the steam jackets must there- 
fore be sought for. 

The compound system undoubtedly gave an 
economy of steam and of fuel ; the amount of this 
economy varies sensibly with the conditions under 
which the engine is working, and in ordinary work 
it may be taken at from 15 to 20 per cent. 

Mr. Sandiford’s paper referred to experiments 
made with two converted engines. One named 
the ‘‘ Vampire,” had an 18in. high and a 24 in. 
low-pressure cylinder placed in it. The stroke was 
22in. There was an arrangement for admitting 
steam direct to the low-pressure cylinder steam 
chest. This engine worked satisfactorily, no trouble 
being found in starting in practice. The consump- 
tion was 134 per cent. less fuel than with an ordi- 
nary coupled engine with 16in. cylinders by 24 in. 
stroke. The other engine, the ‘‘ Vulcan,” had four 
cylinders, viz., a pair of 11? in. high-pressure out- 
side cylinders and a pair of 17in. low-pressure inside 
cylinders, all of 24 in. stroke. The crank-pin of 
each high-pressure cylinder was fixed opposite to 
the crank of the corresponding low-pressure cy- 
linder. The distribution was by Stephenson link 
motion with rocking shafts for working the slide 
valves of the high-pressure cylinders. The two 
high-pressure cranks being at right angles, the 
engine starts in any position. This engine heads 
the list for economy in fuel. In running 14,830 
miles the consumption averaged 33.13 lb. of Bengal 
coal per train mile, with an average gross load of 
520 tons at an average speed of 20 miles an hour. 
In speaking of coupling rods, the author said that 
much more had been said against them than they de- 
served, as he found the brasses would run for years 
with scarcely any appreciable wear. Brass bushes 
forced into solid ends would last from 3 to 3} years, 
or from 70,080 to 90,000 miles, asja common record, 
and then the play would beinconsiderable, say, ,'; in. 
In the four-cylinder engine the exhaust from 
the high-pressure cylinder was first taken to the 
low by short direct pipes, and afterwards altered so 
that steam was taken in a longer pipe running 
round the smokebox. This was found to be an 
improvement in getting drier steam in the low- 
pressure cylinders and also a larger receiver. The 
four-cylinder engine gives a sharper blast and 
steams better than the two-cylinder engine. Dri- 
vers like the two-cylinder engine best, as does the 
author for moderate loads, but the compound en- 
gines are considered by the author to be no more 
complicated than ordinary engines so far as driv- 
ing is concerned. The four-cylinder plan allows 
greater power to be reached if wanted, as there is 
better steaming capacity. The pressure used, 
1201b., was not sufficient to develop the full benefit 
of the compound system. For working a grade of 
1 in 26 the author employs engines six-coupled, 
with cylinders 18 in. by 26 in., wheels of 4 ft, 2 in, 
in diameter, and puts three engines on a train 
weighing 250 tons, exclusive of engines. One en- 
gine pulls in front and two push behind, for the 
sake of brake power. Were it not for these exces- 
sive conditions, the author would have no hesita- 
tion in accepting the responsibility of recommending 
the compounding of the locomotives under his 
charge. It would not be easy to design compound 
engines as powerful as are necessary for this work. 





Nothing less than 20,000 lb. of tractive force at! 


seven miles per hour would at all approach the 
requirements. 

The discussion on these two papers, which were 
the only ones read at the meeting, was commenced, 
as we have said, on Tuesday. 

Mr. Halpin noticed that Mr. Borodin attacked 
the problem from a different point of view from 
that selected by M. Malet. The latter took coal, 
water, and load as the elements of comparison, but 
the former had not referred to load, but based his 
conclusions on coal, water, and indicator diagrams. 
With regard to this the speaker thought that 
there would be probably important errors from the 
fact that the indicators were, as shown by the 
drawings on the walls, placed at some distance 
from the cylinders, the pipes connecting the two 
being long, and by no means straight. As an in- 
stance of the evils that might arise from this cause, 
the speaker stated that in one case that came under 
his observation a gain of 28 per cent. of power was 
apparent according to the diagrams of an engine, 
when the indicator was placed nearer the cylinder 
and the pipes put right. Mr. Halpin showed an 
indicator diagram on the wall exhibiting the defect 
referred to. The author had referred to the want 
of drainage of the jackets, and had compared them 
to condensers. But if they were condensers Mr. 
Halpin said they should have an air pump. The 
trap the author had used, which was illustrated by 
a drawing on the wall, and in which the opening 
and closing of a valve was effected by the ex- 
pansion and contraction of metal under varying 
temperatures, had been, the speaker said, used 
in England, and Mr. Webb had traced a loss cf 53 
per cent. in the cylinders to this device. The 
speaker illustrated an arrangement he had devised 
in which an auxiliary injector was used for taking 
the condensed water from the jacket and putting it 
back into the boiler through the feed injector. In 
considering the action of steam jackets, three points 
must be observed. First. The greater the expan- 
sion in the cylinders, the greater the value of 
jacketting. Secondly. The higher the piston speed 
the less the necessity for jacketting. Third. The 
ratio of the jacket to the cylinder. A popular error 
often met with was that the maximum surface avail- 
able was the barrel of the cylinder plus the two 
ends; a fallacy that the speaker had heard Sir 
Frederick Bramwell put forward in the room 
the meeting was then occupying. But by a 
proper disposition of material the effective surface 
could be increased, just as a plain hole in the 
bottom of a tank could be made to discharge more 
water if vena contracta. Mr. Halpin had prepared 
a drawing showing the manner in which he woula 
reach the desired end of giving greater surface for 
the conduction of heat from the jacket steam to that 
in the cylinder. For this end a number of annular 
ribs were cast on the cylinder, and the additional 
surface so attained would produce the desired re- 
sult. The author had shown a form of brake com- 
monly in use. This, Mr. Halpin considered, had 
drawbacks because of the heat engendered by fric- 
tion. He had devised a plan by which this difti- 
culty might be overcome. The wheel was made 
with a hollow rim which would contain water that 
could be constantly fed into it. For removing the 
surplus water a pipe led from the inclosed space in 
the rim to the outer atmosphere. As the wheel 
revolved, the water would be thrown against the 
inner surface of that part of the wheel in contact 
with the brake-blocks by the centrifugal action, and 
when the water became overheated the surplus 
would be taken off in the manner that the lighter 
constituents of milk are extracted in an ordinary 
centrifugal cream skimmer. The author had re- 
ferred to a loss of pressure in his experiments. 
This, the speaker thought, was due to the friction 
in the steam pipes, which were too small. There 
were only two objections to large steam pipes. One 
was the loss that might occur through radiation, and 
the second was additional expense. But in this 
case the pipes were in the smokebox and the ex- 
pense was trifling. The steam velocity, the speaker 
said, was too high, in some cases as much as 420 ft. 
a second. 

Mr. Davey, who spoke next, said that he had 
heard the question of steam-jacketting cylinders 
discussed for the last fifteen years, but we were 
very little advanced in our knowledge of the sub- 
ject. What was wanted was that a definite series 
of experiments should be conducted, and the infor- 
mation brought together and arranged so that a 
definite value might be given to the subject. The 
speaker then made a sketch on the black-board 
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showing what he considered a proper jacket. In 
the ordinary arrangement a narrow annular space 
is left for the steam to circulate in, but in Mr. 
Davey’s sketch the cylinder was represented as con- 
tained bodily within a large case of many times 
larger capacity than the cylinder itself, so as to give 
a large body of steam from which heat might be 
drawn. 

At this period the meeting adjourned until the 
next day, when Mr. Sandiford’s paper was read, and 
the: discussion on the two papers afterwards 
continued, 

On the renewal of the discussion, a letter from 
M. Malet was read by the secretary. The writer 
said that he preferred only two cylinders in a com- 
pound locomotive, for such an arrangement meets 
all requirements when the low-pressure cylinder 
can be made large enough. The ratio of the two 
cylinders should be two to one. The valve gear 
should be arranged so as to give independent cut-off 
to each cylinder, and independent steam supply 
should be fitted to be used if required. The advan- 
tage of such an arrangement in case of mishap 
would be evident. If, however, a low-pressure 
cylinder of sufficient size cannot be got in, it was 
best to have four cylinders. M. Malet had 
designed a triple-compound engine with a bogie, 
and having four cylinders; the high and inter- 
mediate-pressure cylinders being 18 in. and 26 in. 
respectively, and two low-pressure cylinders of 
26in. diam. The two first worked four coupled 
wheels, and the two low-pressure cylinders another 
pair of wheels. There was a swivel joint in the 
pipe between the intermediate and two low-pressure 
cylinders. 

Professor Kennedy asked whether in Mr. Boro- 
din’s experiments the jackets were always worked 
by the trap and never by hand, and also whether 
the cylinders were covered in any way. He thought 
that the pipes between the indicators and cylinders 
being so long would vitiate the results calculated 
from the diagrams. In illustration of this point, 
he mentioned a case in which he made communi- 
cation between the cylinder and indicator, by 
means of a Gin. length of straight pipe. This was 
in testing a compound engine, and the disturbance 
due to this connection was found to make so great 
a difference as to render the data useless. He was 
glad to have that opportunity to express a doubt 
as to the value of information obtained from indi- 
cator cards for purposes of calculating definite 
powers. Mr. Borodin had measured the water dis- 
charged from the jackets ; but the speaker thought 
he had not allowed sufticiently for loss of heat 
not imparted to the steam in the cylinders. He, 
the speaker, thought that if the trap discharge had 
been measured when the engines were at rest, it 
would have been found to be a somewhat close ap- 
proximation to that obtained with the engines at 
work. This point had not been considered by the 
author of the paper. It could not be too often 
insisted that if the jacket were not properly drained 
it was worse than useless; and unless makers of 
engines provided jacketted engines with an auto- 
matic draining arrangement, they had better put a 
blank flange on the steam supply when they finished 
the job. The speaker approved of Mr. Halpin’s 
highly ingenious modification in the brake, but 
suggested some alterations, which he illustrated 
by aid of a sketch on the black-board. In conclu- 
sion, he thought the thanks of all were due to Mr. 
Borodin for his frank record of failures, as well as 
successes. Such a course added confidence to one’s 
estimate of the results ; and not only that, but often 
more light was obtained from failures than when all 
went smoothly. 

Mr. Rich said that he had raised the question of 
steam-jacketting when Mr. Webb had read his 
paper on the compound locomotive some time ago, 
and had pointed out the necessity of considering 
this question in the case of locomotives. It was, 
the speaker said, impossible to get a high economy 
without steam jackets, at any rate with low piston 
speeds. At the well-known Cardiff trials, all those 
engines not fitted with jackets were entirely out of 
the competition. He thought that a fan should be 
used in locomotives for urging the fires and all the 
pressure kept for the cylinders. For equalising the 
work in the cylinders at different loads and 
gradients there must be double slide valves on each 
cylinder, and they must work independently of each 
other. 

Mr. Brook Fox, an executive engineer on the 
India State Railways, spoke of the great interest 
that was taken in the question of compounding 





locomotives in India owing to the high price of coal. 
Dr. Ryan, of University College, Bristol, said that 
Mr. Halpin on the previous day had had the 
temerity to challenge a statement made by Sir 
Frederick Bramwell. The speaker had not in- 
tended saying anything in the discussion, but he 
felt bound to traverse Mr. Halpin’s statements. 
The latter had described an arrangement for con- 
veying a larger volume of heat from the jacket 
steam through the cylinder walls by means of cast- 
ing ribs on. It did not seem to the speaker 
that the theory of these ribs was quite in accord- 
ance with the teachings of science. The flow of 
heat in this case depended on four points. First, 
on the ratio between the temperatures on the two 
sides; secondly, the thickness of the substance 
through which the heat was conducted ; thirdly, on 
the time of transmission ; and, fourthly, the area of 
surface. Mr. Halpin thought that by increasing 
the area on one side only he got an increased flow. 
The speaker considered that the area must not be 
in the line of flow in order to be effective. For 
instance, if the thickness of metal in the cylinder 
were doubled by means of the rib, it would take 
double the time for the heat to pass through it, and 
therefore in a given time there would only be half 
the quantity of heat. No doubt some heat would 
flow from the sides of the rib, but still it would 
amount to the same thing. It might be said that 
the iron of the rib would act as a store for the heat, 
but thesame space filled by steam would be better. It 
must be remembered that the steam was not itself 
the source of heat, but the means of conveying the 
heat. The analogy of heating stoves with radiating 
plates had been brought forward, but in these the 
fire was on one side, and the increased effect was 
obtained by larger volumes of air being brought 
into contact with the heated iron by connection. 
He thought it due to Mr. Halpin to say that he 
had had some conversation with him on this subject, 
and Mr. Halpin entirely disagreed with him, and, 
indeed, claimed to have proofs of the correctness of 
his own theory. He, the speaker, regretted that 
these proofs could not be brought forward. He 
also thought that Mr. Borodin was much to be 
commended for giving good and bad results alike 
with such fairness and truth. 

M. Vingotte condemned the device used for 
draining the jackets in Mr. Borodin’s experiments. 
It acted on expansion, and the water must there- 
fore be cooled before it can escape. He did 
not think any value could be attached to results 
obtained with this trap. The speaker had made 
many experiments with steam jackets, and always 
found the great trouble to be the draining off of the 
condensed water, and no good could be effected 
unless the jackets were drained. With regard to 
what Dr. Ryan had said about conductivity of heat, 
direct experiments had been made in connection 
with sugar-making on this subject. For instance, 
steam flowing through a pipe gives better results, as 
to transmission, than when notin motion. This was 
due to a film of water that collected on the sur- 
faces. The speaker did not wish it to be understood 
he altogether approved of the ribs, but the ques- 
tion was how to remove the film of water. Mr. 
Halpin’s arrangement of injector for removing water 
from the jacket was open to this objection, that it 
would lower the pressure in the jacket and this 
would lower the temperature, which would be as 
bad as filling the space with water. As to the long 
indicator pipes referred to, he thought that there 
could not be much loss of pressure judging from 
the appearance of the diagrams on the wall. The 
speaker drew a diagram on the black-board which 
he thought would have been produced if there had 
been much loss of pressure. This had the well- 
known loop to the admission line which did not 
exist in Mr, Borodin’s diagrams. 

Mr. D. Greig said that on so short a notice it was 
impossible to criticise properly a paper containing 
so many tables of figures, and dealing with such a 
variety of experiments as that of Mr. Borodin. 
Speaking generally, it had often been a matter of 
astonishment to him, asa maker of portable engines, 
that locomotive engineers did not get more nearly 
the good results as were obtained with portable 
engines. No doubt in the latter the cylinders were 
on the top of the boiler, and in this respect there 
was a great gain, as jackets could be drained by 
the sure process of gravitation. Asa result of ex- 


periment, the speaker had found that a loss of 7 per 
cent. had been found to attend the absence of 
jacketting. He was of opinion that there would 
be no gain from compounding with pressures so low 





as 60 lb. to 701b., and therefore the experiments 
quoted by the author at those pressures possessed 
little value. To attain the full value of compound- 
ing, they wanted pressures not less than 120 Ib. 

Mr. Urquhart considered the subject of com- 
pound locomotives one worth every consideration. 
In order to render the system worth adopting 
there should be an economy of not less than 10 per 
cent., but in any case simplicity must be retained. 

Mr. Aspinall remarked that Mr. Borodin laid 
great stress on the value of his testing shed, but he, 
the speaker, thought his experiments on the line 
far more valuable. In an inclosed place the con- 
ditions were so different, and in this case the pro- 
portion of power exerted was small. The speaker 
pointed out that Mr. Sandiford’s four-cylinder 
engine was fora 5ft. 6in. gauge, but to get the 
cylinders in on a4 ft. 84in. gauge would bea very 
different matter. He agreed with what Mr. Halpin 
said about the desirability of a steam pipe of large 
diameter. Thespeaker had put a 34 in. steam pipe 
to an engine having 18 in. cylinders with 24 in. 
stroke. When running at so low aspeed as ten to 
fifteen miles an hour he could not get the full pres- 
sure of 140 lb. in the steam chest. By increasing 
the steam pipe to 4 in. he got 201b. more pressure 
at higher speeds. 

Mr. T. Hurry Riches pointed out that in Mr. 
Borodin’s paper he did not see any data given 
showing a consumption per ton load per mile. That 
was the best data on which to base an opinion of 
the efficiency and economy of a locomotive engine. 
In Mr. Sandiford’s paper there was a lack of the 
same information. The economy quoted by the 
latter author for the compound engine was no better 
than English engineers were accustomed to with 
ordinary engines, and they would want a greater 
inducement to cause them to adopt the system. As 
to draining jackets, he had puta float valve for that 
purpose, and this worked not by the temperature of 
the water but by its height. He had tried a fan 
for forcing the draught in locomotives, the experi- 
ment being continued for three or four months 
with closed ashpit. It had not, however, paid for 
the complication and was discontinued. 

Mr. Crampton had studied the question of loco- 
motive practice for over forty years. He had made 
experiments not only with jacketted cylinders but 
with jackets in which there was superheated steam, 
but had not gained much in that way. He had de- 
signed locomotives with jackets in the year 1857, 
and exhibited the original drawings from which 
some engines had been built. He regretted he had 
no results to give the meeting, as the superinten- 
dent engineer of the line had had a contempt for all 
such devices and would take no trouble to have 
them tried. Mr. Crampton thought that a com- 
mittee should be formed to inquire into the ques- 
tion of steam-jacketting, and the opinions of engi- 
neers of all countries should be solicited. 

Mr. B. Walker, of Leeds, had tried experiments 
with steam jackets more than thirty years ago in 
the case of some engines that ran the machinery in 
an oil mill, and which worked at 4 lb. steam pres- 
sure. He had then got good results, and since that 
time he had made otker trials the success of which 
was undoubted. It must also be remembered there 
were other advantages besides the simple one of 
economy. For instance, an additional power of 
10 to 15 per cent. could be obtained with the same 
size of engine. Engineers were working at the 
problem of the compound locomotive in England, 
and no doubt Mr. Webb and others will overcome 
the difficulties that beset their path, and produce 
an engine superior to that hitherto commonly in 
use. There were, however, two men who stood in 
the way of advance. These were Mr. Stirling and 
Mr. Stroudly. These men had made up their 
minds against the compound system ; indeed Mr. 
Stirling had said he would as soon think of com- 
pounding with his creditors as of compounding 
with his engines. The speaker did not quite agree 
with Mr. Greig as to the necessity of so high a 
pressure as 140 lb. for getting the desirable results 
from the compound system. He, the speaker, 
thought it paid to compound for 701b. Mr. Davey 
again referred to the absence of any formula by 
which the value of the jacket could be settled, and 
reminded his hearers that unless properly worked 
the jacket was worse than useless. The best 
results were obtained with Cornish engines, in 
which the cylinders were high and the jackets well 
drained into the boilers, and in which there were 
large supply pipes to the jackets. With regard 
to the advantage of placing the jacket on the 
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high or low-pressure cylinder, as a general rule 
there was more condensation in the high-pressure 
cylinder, and here the jacket was of most import- 
ance. 

Mr. Halpin did not agree with Mr. Sandiford as 
to coupling rods being not a bad feature, and 
thought one of the great advantages of the new 
compound system was the abolition of coupling 
rods. His arrangement of injector for draining 
jackets had been criticised by one of the Belgian 
engineers present, but the speaker pointed out that 
it was only a rough drawing, and doubtless a cock 
should be added to the injector pipe. 

Mr. Borodin made a very brief reply, the time 
for the meeting to adjourn having been almost 
reached. In consequence of the confusion conse- 
quent on many present leaving the room, the 
speaker was very imperfectly heard, and we are 
unable to report his remarks. 

The President, in closing the discussion, said 
that there appeared to be a very unanimous feeling 
in favour of a committee of inquiry as to the value 
of steam jackets, and also the speakers appeared to 
be agreed that compounding was a step in the right 
direction. 

The usual formal votes of thanks having then 
been briefly moved and carried, the summer meeting 
broke up, so far as papers and discussions were 
concerned, there being only two papers read. The 
remaining papers on the list were as follows: 
‘* Description of a Portable Hydraulic Drilling 
Machine,” by M. Marc Berrier Fontaine, of Toulon ; 
‘* Description of the Blackpool Electric Tramway,” 
by Mr. M. H. Smith; and on ‘“ Triple-Expansion 
Marine Engines,” by Mr. R. Wyllie. 

Of the various excursions down on the programme 
the following is a list: Crompton’s Electric Light 
Works, Chelmsford ; the Mint; Doulton’s Pottery ; 
Enfield Small Arms Factory; the Royal Arsenal ; 
Beckton Gas Works ; the Victoria and Albert Dock ; 
Tilbury Docks ; the Southern Outfall Sewage Pump- 
ing Station ; Yarrow’s Torpedo Boat Works; West- 
wood and Baillie’s Works; the Electric Light In- 
stallation at the London Docks; Prince’s Theatre ; 
the Criterion Restaurant ; and the Holborn Res- 
taurant. Two of these excursions we deal with 
in another part of this issue, and shall give further 
notices in a future number. 





THE AMERICAN SOCIETY OF MECHA- 
NICAL ENGINEERS. 
(From our New York CorrEsPONDENT, ) 
(Concluded from page 150.) 

THE next morning the visitors started in a special 
train for the stockyards. To a casual observer, or 
to a cynic, a stockyard would hardly seem to be a 
place for mechanical engineers, and yet the amount 
of labour-saving machinery and the rapidity with 
which it works, are something marvellous. It is 
always well to prepare the reader for anything 
calculated to astonish him, hence the foregoing. 
First we visited the hog-butchering place, and while 
in general a description of this process cannot be 
called attractive reading, yet the neatness and 
despatch of the performance was certainly interest- 
ing, and in the last respect it beats the Hari Kari 
of Japan. To begin with, the hogs are in a small 
pen, and a shackle, fastened to a chain wound 
around a windlass, is put around: a hind leg 
somewhere in the group; ‘‘ piggy” is at once 
hoisted in the air and moves rapidly forward to 
the butcher; by the time he has just started a 
squeal, there is a plunge of a stiletto, and a short 
twist to it, and he is dead. So quick is this that 
25 hogs per minute pass the butcher, and as there 
are three butchers, 4500 hogs per hour are 
slaughtered.. The carcase, still moving forward, 
is dropped into a vat of boiling water, and emerges 
at the upper end and passes between two rapidly 
revolving wheels with leather ends, like the paddles 
of asteamer. The bristles are removed from both 
sides at once, a stick is placed between the hind 
legs, and the pig hoisted on to a truck running 
on a track ; as he descends this track he meetsa 
man who splits open the back and another who 
opens the belly, and a third who removes the 
‘*inwards.” Everything is of value and is allotted to 
its proper department; indeed, there is nothing 
thus far lost but the ‘‘ squeal,” and that is too 
short to be used at present, although it has possi- 
bilities. The pig is now thrown on to a table at 
each end of which stands a man with a sword some 
4 ft. to 5 ft. long. Two strokes sever the head and 
hams, and attendants carry them to their proper 





points, the sides fall apart and the feet are cut off, 
and the pig has become a multitude of things he 
never dreamed of. To give an idea of the business 
of this place, we append the annual statement of the 
firm. 


Extract from the Business Statement of Armour and Co, 
Year Ending March, 1886. 
Total distributive sales (exclusive of 


Board of Trade transactions) 43,000,000 dols 
Hogs killed _.... te ve 1,133,479 ,, 
Cattle ,, as ae 330,652 ,, 
Sheep ,, a pe 262 , 
Made ey all kinds ... ee BAS 116,200 bris 

» beef me ae an 78,249 ,, 

», lard, contract ... 5,899,740 lb. 

“a >, refined 49,243,222 ,, 


» oils,allkinds .. 1... 
» ary salted meats, all kinds ... 
3, Sweet pickled meats, all kinds 


85,918,462 ,, 
51,508,386 ,, 


»» Spiced meats, all kinds .. 4,062,459 ,, 
»» green hams and shoulders ... 8,219,630 ,, 
Smoked meats, all kinds... 54,008,729 ,, 
Made canned meats, all kinds 33,696.460 ,, 


» fertilisers, all kinds ... : 
Total ground area covered by build- 


ings... ida ‘saa ies he 30 acres 
Total floor area covered in buildings 88 ,, 
»» chill room and cold storage 
area... a ai va td ®D » 
Total storage capacity of buildings 90,000 tons 
Employés, summer season ... 4000 
4 winter ee 5000 


Armour Glue Works (Successors to Wahl Bros.) 
Three Months, Dec. 1, 1885, to March 1, 1886. 


Made glue, all kinds ... Sas 1,010,850 Ib. 
»» oil and grease, all kinds 609, e 

», fertilisers ae - ... _ 1,376,909 ,, 

The factory covers 10 acres, and employs 300 men. 


From the Chicago Live Stock Statistics. 
One Year, March 1, 1888, to March 1, 1886. 





Hogs received in Chicago (live) 6,863,678 
»» Shipped from Chicago (live) ... 1,896,478 
»» killed in Chicago 4,967,200 
Cattle received in Chicago ... 1,902,818 
»» shipped from Chicago 724,348 
» killed in Chicago 1,178,470 
Sheep received in Chicago ... 1,010,540 
»» shipped from Chicago... 247,927 
» killed in Chicago 762,613 


19 pork packing and 5 beef packing firms are located 
in Chicago. 


The beef-killing was on a similar scale, the 
animals being first shot or stunned in the pens 
before being brought into the killing floor. 

From this place we sped away to Pullman, 
which has been so often described and so 
thoroughly illustrated, that anything further is un- 
necessary. It appeared in its usual dress, and we 
all enjoyed the visit. The next stop was at the South 
Chicago Mills, which strangely enough belong to 
the North Chicago Rolling Mill Company. The 
ore used in these works comes from Michigan, and 
must be handled in the summer, as in winter 
the boats cannot get to it on account of ice. Several 
large steamers lay at the dock discharging, and it 
was lively work and well systematised. A number 
of iron buckets were let down by chains into the 
hold of each ship, and all were filled; at the 
same instant, they all rose into the air at once by 
the revolution of a common shaft, and all were 
dumped into cars simultaneously. The ore is then 
discharged into bins and stocked till required. 
These mills are of great extent and enormous 
capacity, and are filled with machinery for saving 
the labour of men, by substituting the metal which 
can, by recent investigations, stand more “‘ fatigue,” 
and moreover does not ‘‘ strike.” 

It takes a great deal to tire a properly con- 
structed engineer, especially if his bearings are oiled 
and his joints in good working order ; so notwith- 
standing the day had been long, still there was an 
audience assembled to hear additional words of 
wisdom and perhaps to contribute their share to 
the common stock. 

Topical subjects were resumed and the third 
topic was announced: ‘‘Why does an oil well 
pump sucker tend to unscrew, and why does it 
prevent that tendency to give a flat rod a right- 
hand spiral twist?’ Mr. Babcock, who had evi- 
dently read the query of King Charles to the 
savans about the fish and the globe, promptly asked 
if the sucker did tend to unscrew. 

The writer’s experience with the human class of 





this name, has been that to use an English phrase, 
the ‘‘sucker” always has atendency toget ‘‘screwed,” 
and the more he ‘‘sucked” the more he got 
‘* screwed,” but then he sucked something stronger 
than oil. This topic elicited no concealed wisdom, 
so like the biblical Levite the society ‘‘ passed on” 
to IV., ‘‘ Would the use of the annular jet in an 
injector induce a greater current of the fluid to be 
moved than if a solid jet was used of the same 
area?’ As this discussion involved several diagrams 
not accessible because they were rubbed out, it 
can only be said it was not argued to a settlement. 

The next Topic V., ‘‘ Moulds for printing press ink- 
rolls ; what are the best known conditions covering 
the moulding, mixing, melting, and casting of iron 
for the successful production of such tubes?” Mr. 
West thought the trouble of getting good moulds 
lay with the moulders ; the mould should be very 
clean and placed vertically. 

In regard to the next Topic VI., ‘‘ Mechanical cir- 
culation and filtration of water in steam boilers,” 
there seemed to be some doubt as to what 
was meant by mechanical circulation, and there 
was also a doubt as to who had suggested the 
question, hence it received little attention ; it is 
possible those who were able to discuss it thought 
there might be some concealed ‘ catch” in the 
topic. 

Topic X., ‘* What is the best device to catch the 
water of condensation in the exhaust pipe of a 
high-pressure engine ; would any economy result 
from entrapping this water and pumping it back 
into the boiler?’ Several devices were explained, 
and they were all the best, just as every trunk line 
of railway saves three hours over all other trunk 
lines. As to the economy of using the water over, 
all the speakers agreed on this, where the water was 
of a mineral character and liable to cause scale, 
but could see no other economy. 

In regard to Topic XI., ‘‘ The power required to 
drive a blower under conditions known to the re- 
spondent,” Mr. Snell gave results from a Sturte- 
vant blower No. 6 running at 1500 revolutions, 
and getting a pressure of 3 oz. to the square inch 
and taking a high pressure of 34 0z. With the same 
blower at the same speed it took eight-tenth high 
pressure (.8), the difference being from the size of 
the discharge opening. In the last case this was 
closed, and in the former it was about 40 square 
inches ; 1 square inch will give about 62 cubic 
feet per minute. 

Topic XII., ‘‘ Manganese steel,” was not discussed. 

The next day Professor Trowbridge read a paper 
on ‘*‘The Relative Economy of Ventilation by 
Heated Chimneys and Ventilation by Fans,” which 
showed that a chimney 100 ft. high required an 
expenditure thirty-eight times greater than the fan, 
and for one 500 ft. high the fan will be 7.6 more 
efficient. 

The paper of Mr. C. M. Giddings, on a ‘‘ Valve 
Dynamometer, to Determine the Power Required 
to Move a Slide Valve,” was novel and interesting. 
He first ascertained the requisites for such a dyna- 
mometer and then designed one to meet the re- 
quirements. 

1. It must be sufficiently yielding to feel the 
variations of strains on the valve stem, and at the 
same time so nearly rigid, that it would give a very 
small fraction less than the full travel of the valve, 
as the showing, from a reduced travel or a distorted 
valve action, would be entirely unsatisfactory. In 
other words, it must be rigid without being entirely 
rigid. 

2. It must show accurately the strains on the 
valve stem throughout the entire revolution of the 
eccentric, and not simply for one stroke of the 
valve. This, it is readily seen, would reverse 
the strains on the instrument. 

3. It must have an accurate means of recording 
the variations of stress on the instrument, upon 
paper, for future calculations and comparisons of 
different valves. 

4. It must be provided with a rigid connection 
to relieve the springs when not taking a card, with 
means to detach the same readily when under 
motion. 

5. It must either have means of varying the 
tension of the springs for different size and type of 
valves, or be so constructed that the springs could 
be easily replaced with others of different tension. 

In Figs. 1, 2, and 3, E and F are elliptical springs 
attached at their extremities to the sliding sleeves 
Cand D; the former is the valve stem guide to 
which the eccentric rod is attached, and the latter 
is the stem itself. Each spring has suitable attach- 
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ments for connecting the pivotted extremities of the 
parallel motion which carries the pencil G. 

It was a comparatively easy matter to design an 
instrument which would show the pull required by 
the valve, but when it came to showing the push 
required in the same instrument, it was quite 
another thing. Of course, it was impracticable to 
push on the ends of the springs, consequently the 
strain must be taken by the springs on the pull 





through both strokes of the valve. How this was 
done can best be shown by referring to Fig. 1, in 
which corresponding letters refer to corresponding 
parts in Fig. 3. D is a sleeve, sliding loose 
upon the valve stem guide B and attached to the 
springs, C is the sleeve sliding loose upon the 
valve stem A. Each of the sleeves has a steel pin 
fixed in it, and passing through slots in the 
centre of the valve stem and valve stem guide 
respectively. It will be noticed that the valve 
stem guide B comes to a bearing against the sleeve 
C, also that the valve stem A comes to a bearing 
against the pin in the sleeve D. When in opera- 
tion, the valve stem guide first pulls the sleeve D 
by means of the pin, thence the strain is transferred 
through the springs to the sleeve C, which pulls 
the valve stem by means of its pin, as shown. But 
when it comes to the push part of the stroke, the 
valve stem guide B first pushes against the sleeve 
C without moving the valve stem, thence the 
strain goes back through the springs to the sleeve 
D, which pushes on the end of the valve stem by 
means of its pin, and so moves the valve. Thus, 
the strain always goes thruugh the springs on the 
pull, and is then measured and recorded by the 
instrument. 

The two Tables below show the results of Mr. 
Gidding’s experiments. 
6% in. by 10 in. Engine. 


Per Cent. of 


H.P. to Power 
Revolu- Toad on : Power 
tions. Brake. Valve —— Developed on 
= | a | Wale aee. 
Ib, H.P. H.P. per cent, 

125 10 ts 3 2. 

175 30 j 4 9 1.2 

200 40 } 135 14 


9 in. by 12 in. Engine, 
Rey. 
3 Ported Flat Valve. 


9 in. by 14 in. Engine, 
100 Rev. 
Equilibrium Valve. 





: Percentage of , | Percentage of 
Brake Load on Seiv | Brake Load on Ae 
Engine. — Valve | Engine. Load on Valve 
en, Stem. 
a.P. per cent, H.P. per cent. 
5.5 4 11.4 1.2 
7. 3 | 13.5 1.1 
8 25 4 14. 1. 
8.9 6 | 15.6 i. 
11.1 7.3 





~ ‘The final paper by Professor Woodward, was on 
‘*Manual Training Schools,’ and was listened 
to with much interest. Every one, however, 


has a different idea on this subject, and that it 





is of great interest is shown by the frequency of 
its appearance as a topic. Only a week before 
the Mining Institute had considered it. The 
desideratum seems to be to combine sufficient 
theory with practice, so that the graduate will not 
be put as a preliminary step to his practical educa- 
tion, to filing castings. The writer well remembers 
in this connection his own experience when having 
graduated as a civil engineer at the best institution 
in the United States, and in full expectation of 
being ordered to design some complicated system 
of water works, which should at once render him 
famous for all time, he found himself delegated to 
holding one end of a tape line. His disgust would 
have manifested itself in some absurd manner had 
not the engineer in charge been a graduate of the 
same institution, and from him he learned then and 
there, he might even be taught how to hold a tape, 
for he did not hold it at right angles to the line 
which was being projected. That happy combina- 
tion which will just give a graduate sufticient theory 
not to make him think he knows everything, and 
sufficient practice to enable him to save a world of 
annoyance in acquiring manual dexterity, has not 
been reached, but how to attain it will only be de- 
termined by more years of experience in the train- 
ing schools. The writer has very decided con- 
victions on the subject, and they centre in the fact 
that boys are graduated too young. He thinks the 
course should be shortened one year at the be- 
ginning by raising the standard of admission, and 
lengthened one year at the end by adding practical 
experience. No one is fit to be intrusted with the 
responsibility of work till he has attained the 
age of at least twenty-three years, and yet in 
the writer’s class, one graduate was but eighteen. 
The field for discussion is wide, and was traversed 
fully by the speakers, and but nothing in the shape 
of conclusion was reached, nor, in the opinion of the 
writer, ever will be. Each institution will arrange 
its own basis of operations, and its success or failure 
can only be settled by that of its graduates com- 
pared with those from other colleges. 

This closed the Chicago meeting, and any words 
of thanks or commendation to our hosts for their 
careful and thoughtful arrangements for our pleasure 
and information would be superfluous ; suftice it to 
say, nothing was forgotten, and if the reader finds 
this article long and rather heavy in its character, 
let him remember that the subjects were weighty, 
and like the man who was reproached for giving 
way to his temper, the writer would say to his 
readers, ‘‘ If you only knew what I have kept back!” 

Nothing short of a full reprinting of all the 
papers and their discussions, and all the topical 
discussions, will give a proper idea of this meeting ; 
much of value was developed in the discussions, 
which is only hinted at in this article; but that is 
as it should be, otherwise the members of the 
Society of Mechanical Engineers who will get all 
these in full at a later date, would have no special 
advantage over those who read ENGINEERING. 





THE ROYAL SMALL ARMS FACTORY, 
ENFIELD. 

On Wednesday last, the members of the Institu- 
tion of Mechanical Engineers, now in session in 
London, paid a visit to the Small Arms Factory at 
Enfield, where they were shown through the various 
shops in which so many of the rifles that our troops 
are armed with, are produced. 

At the present time Enfield is fairly busy, the 
work of manufacturing the new service pattern rifle 
being in progress. We do not propose entering 
into any detailed description of this new arm just at 
present, but shall give some account of the machines 
and appliances to be found at the factory, only re- 
ferring to the articles produced so far as may be 
necessary to illustrate the method of working. 

The first department one turns to in making a 
tour of the factory is naturally the smithy, for 
here the rough parts are fashioned which ultimately, 
in the machine shops, are converted into the 
finished elements that go to build up the rifle. In 
addition to rifles, Nordenfelt guns are made at En- 
field, but this branch of manufacture is only yet in 
its infancy, and in fact can hardly be said to be 
fairly started. Sword bayonets and a few cavalry 
swords are also made here, but the military rifle 
forms by far the most important branch of manu- 
facture. 

In the smithy there are ninety fires, none of 
very large size, for Enfield, as a rule, has not to 
deal with big forgings or heavy parts of any kind, 





There are here twenty-three steam hammers, rang- 
ing between 30 cwt. and 1} cwt. They are chiefly 
used for producing stampings. There are also 
eight screw drop-hammers of the American type, 
and twenty steam Ryder swaging machines. A 
drop-hammer of the type known as the “ board- 
hammer” has recently been introduced by way of 
experiment. It works by means of two friction 
pulleys overhead, which grip a long board to which 
the tup is attached. The pulleys raise the board 
as they revolve, and when the hammer is at the 
required height, they come apart, and the whole 
falls on to the anvil. 

The most important component of the rifle treated 
in this department, is the barrel. This is formed 
from a round bar of mild steel 15 in, long and 1} in. 
in diameter. The bars are heated in a suitable 
furnace, and are passed, one at a time, through a 
train of rolls. The different pairs of these rolls 
are on one foundation ; the pieces being passed 
from one to another automatically. Ten pairs of 
rolls are placed in aline to form one set. Their 
object is to put the necessary work on the bars, and 
to give them the taper required for a gun barrel. 
All these rolls are grooved, but in the first eight 
pairs the two grooves do not forma circle but give 
an opening, when the faces meet, of an oval section. 
The rolls are placed alternately in horizontal and 
vertical planes, so that the bar is compressed toa 
section with its greater axis in a vertical or a hori- 
zontal plane according to the position of the rolls. 
This has the effect of working the metal thoroughly. 
The two last pairs of rolls have semicircular grooves, 
so that the piece comes out circular in section. In 
order to form the taper required, the centre of the 
roll is not concentric with the bottom of the groove, 
the latter being of increasing section, so that the 
cross area is less in that part where the muzzle is 
treated than at the breech end. Between each 
pair of rolls there are live rollers to feed the piece 
forward automatically. The bar is drawn to a 
length of 3ft. by this operation. The barrel is 
next heated again in a furnace and taken to a steam 
Ryder to have two projections forged upon it. It 
is then cut to length by a pair of cutters in a Ryder. 
After this it is straightened and is then ready for 
taking to the machine shop. The straightening 
is effected by means of a machine in which there are 
three hollow cones placed in a horizontal line. The 
two outer ones revolveinonedirection and the centre 
one the opposite way. Their axes are not exactly in 
the same vertical plane, so that the barrel is 
straightened in passing through them. 

Next to the barrel, what is known as the body of 
the rifle is the largest metal piece required in its 
construction. This is the part which contains the 
motion, and, in fact, the chief moving parts by 
means of which the cartridge is exploded and ex- 
tracted. It is forged out of asolid bar of mild steel 
24 in. wide and l}in. thick, one bar producing 
several pieces. The first stage is divided into 
five parts, by means of which the rough forging is 
produced. For this one pair of dies is used, a 
steam hammer being employed to work them. The 
first blow cuts a deep notch in the bar, and the 
right quantity of metal is thus set apart for form- 
ing the piece. The end of the bar thus partly 
separated is then shifted to the next part of the 
dies, and by a second blow the parallel sides are 
indented, the blank being somewhat lengthened by 
the operation. The body itself, when finished, is 
is parallel-sided, but the hollow on each side is 
given so as to allow the next operation to 
be performed. This consists of drifting a square 
mandrel nearly through the centre of the piece 
so as to give it the necessary hollow or box- 
like form. The reason for hollowing the sides 
is now seen, as the mandrel forces the metal out- 
wards to fill the parallel-sided die. By the next 
blow another mandrel is driven right through, and 
this punches out the small pieces of metal which 
formed the bottom of the first hole or deep depres- 
sion. This is the only piece of waste throughout 
the forging operations. The remaining blow cuts 
the piece off, and the rough forging is complete. 
These operations are all performed at one heat. 
After this the piece is heated again, and goes 
through the process of blocking. This consists of 
further forging it in dies under the steam hammer, 
so as to bring it nearer the finished shape. A third 
operation of a similar nature is called stamping, 
and this being complete, the piece is ready for 
machining. i 

The many other components of the rifle are pro- 
duced in a very similar way, although so many 
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operations are not required, the pieces being lighter. 
For instance, trigger guards are made from bars of 
mild steel 1} in. by 1,'; in., the forging being com- 
pleted in six blows in three pairs of dies. The 
block and butt plates are made in a similar way. 
The short curved piece of metal known as the 
lever is first drawn down roughly to shape in a 
swaging machine, and then stamped in dies under 
the steam hammer. The nose cap is stamped in the 
same way as the guard. The stock bolt for bolting 
the stock and body together is made from ;% in. 







| gine Company, of New York and London, and we 
| expressed an opinion that such an importantarrange- 
|ment could not fail to meet with success. This 
| opinion has been fully realised, as Messrs. Simpson 
and Co. are now building five engines on the 
| Worthington system, one of which is capable of 
delivering 15 million gallons of water per day, 
and is for one of the important London water 
companies ; two of the others are for the Berlin 
Water Works, so that it is clear that the important 
features of this type are being very much appre- 
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mild steel bar. The head is first upset in a die by 
hand, and the shank is swaged by a Ryder to the 
proper shape, it being tapered from each end, so 
that it is hollowed in the middle. The clearing 
rod head is made in a Ryder, and after welded on 
to its rod in the usual way. 

Sword bayonets are made from a bar of steel 
15 in. long, 1, in. wide and 4, in. thick. The bars 
are heated in a suitable furnace, and then rolled 
in rolls of special construction. The rolls are semi- 
cylindrical, or rather half discs of metal are keyed 
on to a horizontal shaft. The rolls revolve towards 
the front of the machine, where the operator stands, 
and it will be easily seen that their surfaces are 
only in contact, or approximately in contact for 
half of each revolution. When the half discs are 
apart, the workman pushes a bar in position, and 
as the faces swing towards each other in their 
revolution they grip the bar and roll it back 
towards the operator. In this manner the sword 
blade is formed by successive operations. The 
faces of the rolls are formed by steel strips which 
can be replaced as required. After the blade has 
received its proper shape, the tang, or part that goes 
into the hilt, is formed at the steam‘hammer. The 
blade is afterwards heated again, and the point 
formed by hand by hammering on an anvil. After 
this the blade is ready for grinding. In this shop 
thirty-nine different forgings are produced for rifles, 
besides other work. 

(Zo be continued.) 








NOTES. 
A Mopiriep PHONOGRAPH. 
ProFessor GRAHAM Bettand Mr. Summer Tainter 
are credited with having devised a modification of 





|sparks of the same kind produces no permanent 
effect on the volume. (2) For nitrogen at a pres- 
sure of eight millimetres of mercury the permanent 
diminution in volume is from eight to twelve per 
cent. of the original volume, while at a pressure of 
16 millimetres of mercury the diminution is not 
more than from two to three per cent. Thus, 
though there are twice as many molecules in the 
tube the effect is not so great. (3) The diminution 
in volume takes a considerable time to reach its 
maximum value. With a tube 25cm. long and 
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PLAN OF THE ROYAL SMALL ARMS FACTORY, ENFIELD. 


ciated both at home and abroad ; we publish a de- 
tailed description of this engine on another page of 
the present issue. 


AppaRATUS FoR Repatr oF Furnace Lininas. 

A patent has been taken out by Mr. F. Siemens for 
a method of repairing the linings of such furnaces as 
work at a very high temperature, such as steel and 
glass furnaces. If the furnace is very strongly 
fired, so that the sides, &c., become softened, | 
quartz-powder or sand projected against them will 
adhere, and defective places may be easily repaired. | 
For this purpose Mr. Siemens uses a small wagon, on | 
which is mounted a fan, with a movable nozzle 
which can be introduced into the furnace doors, | 
and will direct the blast at any required angle. 
Above the blast pipe is a container for the sand, | 
with a pipe leading down into the nozzle, so that | 
the blast pulls the sand with it, and projects it into 
the furnace. For larger operations of this nature, | 
Mr. Siemens recommends the use of a steam injector | 
blast, the steam being suitably superheated so that 
the sand may remain quite dry. 


A Viotent Hatrstorm. | 
Nogent-sur-Marne, Joinville le Pont, Vincennes, | 
and other villages in France, were recently visited | 
by a terrific hailstorm. The vine, peach, plum, | 
and cherry orchards were much injured, windows 
were smashed in, poultry killed in numbers, and 
persons injured. The hailstones were as large as 
filberts, walnuts, and goose-eggs. A strong wind 
drove them with great fury, like stones flung from 
slings, and they smashed the thickest glass. The 
storm lasted for about twenty minutes, and the 
damage in the old city of Rheims is estimated at 
80,0001. It is doubtful, however, whether this 





Edison’s phonograph in which the indenting stylus 
is replaced by a knife-edge, and the tinfoil by a 
layer of wax on a revolving disc or cylinder. In| 
other respects the modus operandi appears to be | 
similar to that of the Edison apparatus, the trace | 
left on the wax being used to reproduce the speech 
dir ct. 
Tue New THERMAL Batrery. 

In our last issue we gave an account of Mr, 
Chase’s new battery for transforming heat into elec- 
tricity by chemical action. We may mention that 
Mr. Chase has succeeded in raising the electromo- 
tive force of a cell to 0.473 volt. A paper on the 
subject, which is important as being a new depar- 
ture, was recently communicated to the Royal 
Society by Mr. W. H. Preece, F.R.S. 


THe WortHincton HicH-Duty ENGINE. 
On page 139 of our last volume we noticed the com- 
bination that had been formed between Messrs. | 





phenomenon was as remarkable as the Australian 
storm of which the effects are to be seen in the 
South Kensington Colonial Exhibition, especially a | 
piece of metallic zinc roofing which has been shot | 
through by the falling stones as if they had been | 
large bullets. 





NITROGEN UNDER THE ExEctric Spark. 
Recent experiments by Professors J. J. Thomson | 
and Threlfall have brought them to the conclusion | 
that just as ozone is formed by the passage of elec- 
tric sparks through oxygen, so an allotropic modifi- 
cation of nitrogen is formed by sparking in nitrogen. 
Very careful experiments have been made by these 
investigators, and the conclusions they have come to 
are: (1) That when a succession of electric sparks 
of the proper kind is sent through a sealed discharge 
tube containing nitrogen at a low pressure (less than 
20 millimetres of mercury) a permanent diminution | 
of the volume of the nitrogen takes place and 


Simpson and Co. and the Worthington Pumping En- reaches a maximum, after which the passage of | it is proposed to have chambers built in connection 


1 cm. in diameter, for example, and induction coil 

| sparks 4 in. long in air, it took eight hours sparking 
to produce the maximum diminution. (4) The 
‘diminution took place equally well with platinum 
and aluminium electrodes. (5) The ratio of the 
maximum diminution to the original volume is in- 
dependent of the volume of the discharge tube and 
of the extent of its surface. (6) If the tube be 
maintained at a temperature of over 100 deg. C. for 
several hours, the gas retains its original volume. 
As in the case of ozone, heating destroys the allo- 
tropic modification which is believed to be formed. 
Moreover, the authors find that if the discharge is 
too violent and generates too much heat in the tube 
the diminution of pressure in question does not 
take place. 


THE KROTOPHONE. 

The krotophone is a new form of telephone 
receiver which has been patented by Mr. E. S. 
Spaulding, of New York, but which appears to be 
in reality a modified form of microphone receiver. 
It is well known, and has been proved by several 
experimenters years ago that the carbon, and also 
the metal microphone, will act as a receiver, and 
give out sounds, which as a transmitter it so 
effectually transmits. The effects as a receiver are, 
however, comparatively feeble. So far as we can 
see, the only improvement on the earlier receiving 
microphones constructed by the experimenters we 
have referred to, is the use of a carbon diaphragm 
instead of a mica or other mechanical diaphragm. 
Mr. Spaulding places a pencil of carbon against the 
back of a carbon diaphragm surrounded by a metal 
ring, and the received current after traversing the 
carbon pencil, enters the carbon plate and spreads 
to its edges, the ring forming the electrode. This 
arrangement, we gather from the inventor, gives a 
good effect. The external form of the apparatus is 
that of an ordinary Bell magneto telephone, the 
carbon plate taking the place of the ferro-type dia- 
phragm in the mouthpiece, and the carbon pencil 
the place of the bar magnet in the stem. 


Use or TREACLE FOR Makine Briquetres or 
Coat, &e. 

A German chemist and metallurgist, Dr. Kos- 
mann, strongly recommends the use of treacle for 
forming small coal and fine ore into solid briquettes, 
as first proposed by Saltery. A mixture of 1 to 
1} per cent. of treacle was sufficient to make coal 


| dust, of very lean Silesian coal, into good solid 


blocks which gave a strong coke. Such blocks are 
also excellent for gasmaking. In similar manner 
blocks can be made of any powdery iron ore, 
such as some magnetic ores, and pyrites residues. 
For the direct production of iron from ore so treated 
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with coke ovens in such a manner that the gases 
from the ovens can be made to pass through the 
charge of iron ore. Worked, for instance, in con- 
nection with a range of Coppée ovens, as each Coppée 
chamber will hold 3 tons of coal, the chambers for 
the iron ore would require to be about one-fifth the 
size in order to hold the same amount of ore of 65 
to 70 per cent. Such a charge would give about 
2 tons of iron sponge, and a charge could be put in, 
reduced and drawn out every four hours, so that in 
twenty-four hours 12 tons of sponge would be pro- 
duced. The sponge would be squeezed and ham- 
mered, and the bloom, after re-heating, drawn out 
to bars, which would be cut up and used as excellent 
material in the Siemens-Martin, or in the crucible 
steel process. It is not stated whether this pro- 
posed method of working the iron ores has ever 
been tested on a large scale or not. 


BorLer ExPLosion AT BLoxwIcu. 

On Friday, the 6th inst., a destructive boiler 
explosion occurred at Messrs. Thomas’s Colliery, 
Bloxwich, near Walsall. The boiler, which was of 
the plain egg-ended type fired externally, measured 
about 30 ft. in length by 5 ft. 7 in. in diameter, and 
was made of plates about 7s in. in thickness ; the 
working presssure being 45 Ib. on the inch. The 
age of the boiler was unknown, but it was of anti- 
quated construction, and was laid down in its 
present position about seven years ago. Prior to 
this the front egg end and about 6 ft. of the cy- 
lindrical shell were renewed, and the boiler gave 
way at the ring seam joining the new and the old 
work. From an inspection of the fragments it was 
evident that the repairs had been executed ina 
very rough and unworkmanlike manner. The 
plates in the new portion had been laid longi- 
tudinally, while at the ring seam joining the new 
and old work, it was evident the drift had been 
very freely used. Foraconsiderable portion of the 
circumference the seam had failed through the 
overlap in front of the rivets being sheared away, 
causing the seam to present a serrated appearance. 
The damage to property was considerable, one frag- 
ment, weighing about half a ton, was shot to the 
right, a distance of about 115 yards, passing in its 
flight through the engine-house, and completely 
wrecking it, another fragment was thrown in the 
opposite direction to a distance of 40 yards, while 
the main portion of the boiler, about 22 ft. in 
length, was shot backwards about 30 yards. The 
winding engines were completely disabled, in con- 
sequence of which the men at work underground 
were temporarily imprisoned, and had to be brought 
to the surface up the pumping shaft. The engine- 
man, who was in the winding engine-house at the 
time, and a little boy, who was standing near, were 
the only persons injured, but there were several 
miraculous escapes. 

Brick Masonry 1n Desten. 

The endurance with which brick will withstand 
frost and fire, and the disintegrating forces of 
nature, in addition to its resistance to crushing and 
facility of construction, have constituted a very 
important reason for its value for building purposes ; 
but its use for recent years had been mainly for 
plain brick in plain walls, whose monotony per- 
mitted no artistic effects, beyond a few geometrical 
devices of the most primitive features of ornament. 
Additions of cast iron serve as ornaments only in 
the phraseology of trade catalogues, and the mix- 
ture of stone with brick generally results in flaring 
contrasts, producing harsh dissonance in the design. 
The facades of such buildings show that this is 
brick, this is stone, and this is cast iron, but always 
fail to impress the beholder with the rich sense of 
a harmonious design. The use of the finer varieties 
of clay in terra cotta figures laid among the brick- 
work, furnishes a field of architectural design hardly 
appreciated. The heavy masses of brick, divided 
by its regular lines of demarcation, serve as the 
honest element of utility which is fundamental to 
every design; while the introduction of the same 
material in terra cotta ornaments at suitable places, 
gives the most appropriate elements of beauty in 
the design, for the same material shows alike its 
capacity for utility and decoration. The absorption 
of light by clay, whether burned or merely dried, 
abates reflection, and renders its shape more clearly 
visible than any substance used in building con- 
struction. The clay design of a statue embodies a 
sense of life, received from the hands of the de- 
signer; but the glaring plaster cast tells the secret 
of the embalming process. The present use of 
enamelled brick and tiles afford a method of intro- 





ducing chromatic effects into brickwork; but the 
utmost care and restraint is necessary, lest the 
effect results in a glaring innovation, rather than 
on artistic touch tending to relieve a monotony of 
colour. 


Tur Evpurates VALLEY Ratiway. 

In the Times recently Sir William Andrew has 
again made a fresh appeal on behalf of the Euphrates 

alley Railway. Now that a Premier is in office 
who is avowedly a warm admirer of the scheme, we 
shall doubtless hear more about it before long, 
more especially as Russia’s action at Batoum has 
revived public interest in Asia Minor. The engi- 
neering obstacles to the realisation of the project 
are practically nil, and we imagine that the line 
could be constructed easily for the six millions 
sterling estimated by Sir William Andrew. All 
along the real impediments the supporters of the 
idea have had to encounter have been of a political 
character. On one occasion its success seemed 
assured, but at the last moment the late Emperor 
Napoleon intervened, and for the sake of the 
French alliance Lord Palmerston sacrificed the 
railway. Recently French rivalry in Asia Minor 
has died out, and the only opposition would pro- 
ceed from Russia, who naturally would not approve 
of any railway abridging the distance between 
England and India. On the other hand, an alto- 
gether new factor has been introduced into the 
matter by the astonishingly rapid extension of the 
Russian railway system to within hitting distance 
of our Indian confines. In the opinion of our 
ablest strategists, if Russia has a railway to India, 
England also ought to have a railway to India. 
Such a line would start from opposite Cyprus, and 
proceed along the Euphrates to the Persian Gulf— 
being at both ends under the control of our fleet. 
From the Persian Gulf it would extend along the 
Persian littoral to Beluchestan and India. It is 
sometimes said that in time of war Russia might 
cut it, but this begs the commercial aspect of the 
question. In the Contemporary Review this month 
Mr. Charles Marvin points out that if Russia pene- 
trates unopposed to the Persian Gulf she will split 
the continents of Europe and Asia in halves, and 
dominate the whole of the land routes between east 
and west. If the construction of the Euphrates 
Valley Railway would tend to develop the region, 
and prevent Protectionist Russia achieving this 
great design, surely a guarantee for the six millions 
would be well spent, in the interest of English 
epeien without touching the military aspect at 
all. 


No Quarter To EnautsH Coat. 

The Russian Minister of Finance has officially 
explained to the Russian public why he has in- 
creased the duty on English coal in Black Sea ports 
from 2 to 3 copecks gold per pood. It seems that 
up to 1883 free trade in coal was encouraged be- 
cause the Russian supplies were not developed, and 
the use of foreign fuel saved the rapidly disappear- 
ing forests of the country. In that year, however, 
the discussions at a coal conference revealed that 
the possible output of coal in the Donetz region had 
attained the proportions of 166 million poods, or 
over 2,700,000 tons of coal a year, while a demand 
existed for only 100 million poods. This phenomenon 
was due to the fact that English coal penetrating 
to the southern provices, vid the Black Sea ports, 
undersold the Donetz coal in the greater part of the 
littoral. The Government, therefore, decided to 
impose a duty of 2 copecks gold, or a little more 
than 3 copecks paper per pood on English coal, in 
spite of the prognostications of croakers that freights 
on corn would rise, owing to the corn ships having 
to bring water ballast instead of coal. As events 
turned out, the corn freights fell instead of rising, 
which the minister explains as being due to compe- 
tition between the steamship companies, and the 
improvements in the carrying power of steamers. 
The price of English coal also fell, instead of rising 
to the proportions of the superadded duty ; and it 
fell to a an extent that it undersold the Donetz 
coal in the Odessa market by nearly a couple of 
shillings per ton. Here again the minister has 
another explanation forthcoming ; the fall was not 
due to a fall of prices in England, because during 
the greater part of 1884 and 1885 they maintained 
an even level. The duty, therefore, he thinks, came 
out of the pockets of the coal exporters in England 
and the coal importers in Russia, who were able to 
pay it, without exacting any charge from the con- 
sumer. From the point of view of the minister, 


this is very satisfactory, but we question whether 





shippers of coal, who have been sending it to Russia 
for two years ata loss, to retain their hold on the 
Black Sea market, will feel so pleased, particularly 
when he goes on to inform them that, finding they 
can stand the bleeding process so well, he has in- 
creased the duty 50 per cent., to enable the Donetz 
coal to expel the English article altogether from the 
Russian ports. Such a policy of war to the knife 
must cause English shippers to seriously ask them- 
selves whether the game is any longer worth the 
candle. To keep on selling coal at a loss when the 
Russian Government is determined to increase the 
duty until the Black Sea ports are free from it, is 
not only absurd from a business point of view, but 
is also a shameful waste of the fuel resources of 
this country. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 7th August, the screw steamer Jin 
Ho, built and engined by Messrs. Blackwood and 
Gordon, Port-Glasgow, had her official trial trip on the 
Clyde. She has been built to the order of China mer- 
chants for trading in Eastern waters, and is a vessel of 
200 tons burden, fitted with compound engines of 45 horse- 
power nominal, fitted up for first-class passengers. On 
the average of four runs on the measured mile at Wemyss 
Bay, she attained a speed of about 104 miles per hour, 
laden with cargo. 





The new screw steamer Elgiva, built at Belfast by 
Messrs. Workman, Clark, and Co., but engined at Glas- 
gow by Messrs. Hutson and Corbet, had her trial trip re- 
cently on the Clyde, the course chosen being from the 
Cloch to the Cumbrae Light, over which she made a speed 
of 114 knots per hour. The vessel is owned by Messrs. 
Colvill, Loudon, and Co., Glasgow, and is of 667 tons 
register ; she measures 180 ft. by 26 ft. by 13 ft. 11in., 
and is fitted with triple-expansion engines indicating 590 
horse-power, the cylinders being 15 in., 24in., and 40in. in 
diameter respectively, with piston stroke of 33 in., and the 
steam pressure 153 1b. per square inch. 





On the 12th inst., the new steel paddle steamer Venus, 
recently built for the La Platense Flotilla Company 
(Limited), by Messrs. William Denny and Brothers, 
Dumbarton, and engined by Messrs. Denny and Co., of 
the same place, went down the Firth of Clyde on a trial 
run. She is a vessel of 1750 tons gross and has direct- 
acting compound oscillating engines of 2100 indicated 
horse-power, with one crank. It is the intention of her 
owners to run her on the rivers Plate and Uruguay, from 
Monte Video to Buenos Ayres, and up to Salto. Her 
trial run, done in somewhat rough weather, was highly 
satisfactory. 





The Grangemouth Dockyard Company, on Monday, 
the 16th inst., launched the Zuari, the first of two sister 
steamers built to the order of Messrs. Dunsmuir and 
Jackson, Govan, for the Bombay Steam Navigation 
Company, and constructed specially as an addition to the 
company’s mail service between Bombay and Goa, con- 
sequent upon the opening of the West of India Portu- 
guese Guarantee Railway, which has its termination on 
the Zuari river. These two vessels measure 150ft. by 
26 ft. by 16ft. (from awning deck), and have been con- 
structed above the requirements of the Board of Trade 
for passenger traffic. Like all the other steamers of the 
same owners they are placed on the Admiralty list. Their 
water-tight bulkheads, eight in number, and ballast tanks 
have been arranged in sueh a way as to make the vessels 
practically almost unsinkable. Messrs. Dunsmuir ard 
Jackson are supplying the engines, boilers, &c. 








Messrs. W. AND J. PLAYER.—We have received from 
Messrs. W. and J. Player and Co., of Lionel-street, Bir- 
mingham, a copy of a new catalogue of power hammers, 
steam engines, and machine tools. The power hammers 
made by this firm have been described by us more than 
once, and are well known. They are used for planishing, 
forging, boiler flue welding, rivetting, and many other 
purposes, and their use is extending rapidly. 


TRIAL TRIP OF AN EvectricAL Launcu.—A few days 
ago a very interesting trial run was made on the River 
Cart at Paisley, with a screw launch having electricity as 
the motive power, the inventor and patentee of the 
method adopted being Mr. William Gibson, of the Cartha 
Works, Paisley. The launch employed is a boat of 24 ft. 
in length and 5 ft. 3 in. in breadth of beam, and the pro- 

elling motor is an engine of two horse-power nominal. 

n the course of the run from Messrs. Fullarton and Co.’s 
shipyard down the stream to the Clyde and back, a speed 
of about seven miles an hour was attained, and the trial 
was regarded in every way as satisfactory. The accumu- 
lators in which the energy was stored were placed beneath 
the side seats of the boat, and quite out of the view of the 
passengers. The current is sent through an armature, on 
the spindle of which there is placed square-cut gearing 
which reduces the velocity from 1500 revolutions per 
minute to 230. This gearing is also suitable for working 
tramway cars, being very certain in action ; indeed, the 
invention, it is said, can be more widely used for propel- 
ling cars than launches. The machinery can also propel 
pr backwards or forwards by friction, with the arma- 
ture running in the same direction. 
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CONSTRUCTED BY MESSRS. 


4 / 


THE pump shown in accompanying engravings was 
originally designed and patented by the makers, 
Messrs. J. and G. Joicey, of Newcastle-on-Tyne, 
principally for ships’ use as a water ballast feed 
and bilge pump. It has likewise been successfully 
used in a number of other situations, especially where 
the liquid to be raised is of a nature likely to choke or 
gag an ordinary pump, and has been found especially 
valuable for breweries and tanneries. 

The construction of the pump will be clearly seen 
by reference to the engravings. Fig. 1 is a perspective 
view, Fig. 2 a cross-section through the pump and 
valve chambers, and Fig. 3 a vertical section through 
age: and valve chambers. In the latter figure, it will 

seen, a piston valve, actuated by an eccentric, 
takes the place of the ordinary clack valves, The 
direction of the flow of the water is shown by the 
arrows, which in the upstroke are of course re- 
versed. 

It will be seen that owing to the areas of the upper 
and lower portions of the valves being equal, no heavy 
strain can come upon any part of the valve gearing, no 
matter what pressure or head of water the pump is 
working against, and thus the constant renewals 
which are required when either a D slide or the ordi- 
nary clacks are used is avoided. 

Experience has shown that the piston valve lasts a 
long time without repairs. It freely passes grain, 
small coals, bark, chips of wood, shavings, waste, &c., 


and is thus practically unchokable. All the working | 


parts are easy of access; and all the wearing parts 
have large areas, and are adjustable. The pump is 
constructed with two suction and two delivery branches, 
either or both of which can be used where necessary. 
It can be worked at high speeds and gives a regular 








SHIP’S PUMP. 
J. G. JOICEY AND CO., ENGINEERS, 


ry 








Y, Uy 
Wy 
YAY 





SS s_“q3s3o 


ISS 


UTM 






NEWCASTLE-ON-TYNE. 








fla: ‘WH, \ 


: : q yy» 
VL TEEE 


Y 
Yy 
L, 








steady flow of water whether working fast or slow, 
and is thus also valuable as a fire engine. 





NOTES UPON LOSSES AT SEA.* 
By Professor Francis Exrear, LL.D., F.R.S.E. 
(Continued from page 170.) 

WE will now make another step in the analysis, and 
examine the particulars in detail. First, we will deal with 
steamers only. Nine steamers laden with wheat were 
lost during 1881, 1882, and 1883. . 

Out of the nine wheat-laden steamers lost during the 
three years 1881 to 1883, four foundered and left survivors 
to tell the story of their loss, but five went down at sea 
with all hands, and the cause of loss can only, in their 
cases, be matter of inference. It will be observed, how- 
ever, that four out of the five vessels that are missing are 
of similar type to three of those that foundered, viz., the 
narrow three-decked type such as were builtin large num- 
bers several years ago, and there is prima facie reason for 
supposing that the type of ship and the character of the 
loading being practically common to all these vessels, the 
causes of loss would be similar. The five missing vessels 
are of the following registered dimensions ; 











TaBie IX. 
Number. Length. | Breadth. | Depth. 
| tt. | ft. tt. 
1 | 970.0 33.5 24.0 
2 236.0 | 37.0 22.8 
3 2350 | 35.2 24.5 
4 270.2 34.2 24.6 
5 | 285.5 | 35.0 24.4 





* Abstract of paper read at the twenty-seventh session 





of the Institution of Naval Architects at Liverpool. 
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These are ali ‘‘ three-deck” vessels, with water-ballast 
tanks and the ordinary deck erections. 

Any one who has investigated the stability of this class 
of vessels knows that, given a vessel of any of the di- 
mensions in Table 1X., except No. 2, she will have very 
little stability when loaded with a homogeneous cargo 
that nearly or quite fills her. 

It appears to be sometimes assumed that, whena vessel is 
filled with alight homogeneous cargo which does not bring 
her to her loadline, she will not only have greater free- 
board, but will also have greater stability than when filled 
with a heavier cargo that does immerse her to that line ; 
and it is perhaps under the influence of that assumption, 
it has been suggested that freeboard tables should be 
framed that would take stability into account, and would 
not admit of ships being immersed deeper in the water 
than the draught at which they would be stable. The 
curves of stability in Fig. 1, which I have taken from a 








Angie of Inclinatwn 


A, Curve of stability of a steamer (298 ft. by 32.1 ft. by 22 ft. 
filled with homogeneous cargo, and having a freeboard of 4 ft, 7 in. 
B. Curve of stability for the same vessel filled with homogeneous 


cargo, and having a freeboard of 5 ft. 1 in. 


C. Curve of stability for the same vessel laden with cargo of the 
same density as in A, but having a freeboard of 5ft. 1 in. ; spaces 
in the ’tween decks at the ends of the vessel being left empty. 
report made by Mr. Martell to the Loadline Committee, 
show that the effect of additional freeboard upon the 
stability of a vessel filled with homogeneous cargo, may 
be practically nil, when it is obtained by means of a 
lighter cargo. The curves A and B are for. cargoes that 
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occupy 61.2 cubic feet, and 65.5 cubic feet respectively, 
per ton weight. In the first case the freeboard is 
4ft. 7 in., and in the second case it is 5 ft. lin. The 
curves of stability are eostionty the same, however, for 
each ; and the curve B, which is for the greater free- 
board, is rather less favourable than the other ; because, 
up to 30 deg. of inclination, it indicates less power of re- 
sistance to the heeling that would be caused by a shift of 
cargo, The comparative lightness of the cargo required 
to fill this vessel at the draughts named, is due to the 
absence of water-ballast tanks in the holds. For this 
reason, and also because the deck erections are unusually 
small and light, the curves of stability are more satisfac- 
tory than they otherwise would be fora vessel of her pro- 
portions. 

But we do not require to confine ourselves to theoretical 
considerations in judging of the stability of the vessels 
referred to in Table IX. when Jaden with the cargoes they 
carried. If we examine the cases of the four other wheat- 
laden steamers of whose loss we know something, we find 
that they point unmistakably towards instability. The 
dimensions of the first vessel were 260.9 ft. by 32.4 ft. by 
22.8 ft. Her cargo shifted. She was thrown upon her 
broadside, could not be righted, and had to be abandoned. 
The second vessel was not one of the “‘ three deck” type. 
Her dimensions were 250.1 ft. by 30.1 ft. by 19.5 ft. ; but 
the shifting boards were insufficient and were not properly 
secured. She wasthrown upon her broadside in a heavy 
sea, could not be righted, and was abandoned. The third 
vessel, 291.0 ft. be 34.7 ft. by 24.5 ft., shipped water on 
deck which passed below ; she careened over, could not be 
righted, and went down. The fourth vessel, 271.0 ft. by 
35.8 ft. by 23.5 ft., accumulated water to leeward during 
aheavy gale. The vessel took a list which went on in- 
creasing, and the water below continued to increase. 
When she was abandoned the lee rigging was under water. 

_ These facts connected with the losses of vessels that are 
similar in proportion, construction, and loading to the 
missing vessels respecting whose losses we have no in- 
formation, strongly confirm the theoretical deductions 
that have been drawn from calculated particulars of the 
stability of this class of vessels. he general cha- 
racteristics of these vessels in respect of stability is known 
by calculation to be small metacentric height, and small 
ss moments at all inclinations up to the angle at 
which they vanish altogether. This deficiency of stability 
is due to the circumstance that when full, or nearly full, 
of a homogeneous cargo such as wheat, the metacentre is 
low down in the vessel owing to the narrow beam, and the 
centre of gravity of the cargo is high. It is to the combi- 
nation of these conditions—low position of metacentre 
and high position of centre of gravity—that the tendency 
to instability is due. The height of centre of gravity of 
cargo, and consequently the metacentric height, is often 
reduced in these vessels by water-ballast tanks, which 
extend in some instances throughout both holds, and are 
considerably higher than ordinary floors. 

By examining the individual cases before us, it will be 
seen that the shipment of water usually plays an im- 
portant part in the first shifting of a grain cargo, and in 
the subsequent heeling and foundering of the vessel. Seas 
break on deck, the deck becomes filled with water, the 
weight of water gives the vessel a list ; water finds its 
way below, it gets over into the lee bilge in continually 
increasing quantities, the grain settles over more and 
more, the pump suctions in the bilges are deficient in 
number or get choked with grain, and the list increases so 
much that the vessel has to be abandoned. This appears 
to be the brief nag | of many of these losses. 

The conclusion, which must necessarily follow from an 
unbiassed examination of the cases of steamers laden with 
wheat cargoes that were lost during the years 1881, 1882, 
and 1883 is, that many of those losses would not have oc- 
curred if the vessels had been so constructed, or had been 
so laden, as to have a larger amount of stability to 
counteract the heeling effect of cargo that had a tendency 
to shift ; or if the cargo could have been so secured that 
no degree of shifting would have been possible. This is 
quite independent of the mere height of freeboard, which 
is obviously insufficient in at least two cases, irrespective 
of the question of stability. 

We now come to the grain-laden vessels that were lost 
during the same years, whose cargoes consisted of maize, 
and we only find one thus laden. This is a vessel which 
foundered, and of whose loss we know the particulars. 
Her dimensions were 260.2 ft. by 34.0ft. by 23.9ft., and 
her freeboard was 4ft. 9in. Maize is a cargo of approxi- 
mately the same density as wheat ; so that we here have 
a vessel similar in type and proportion to the wheat-laden 
vessels already described, and similarly laden, and the 
stability of which should possess similar characteristics. 
The history of the loss is practically a repetition of what 
has been already described. A heavy sea was shipped, 
which smashed in deck-houses and skylights, and found 
its way into the engine-room and stokehold. Other seas 
followed, tearing ventilators off, and pouring into the 
engine-room and holds, The ship lay ‘vith a heavy list to 
starboard, which the master attributed to water in the 
bilges, and not to shifting of cargo. She broached to, 
and fell over to port, her lee rail being under water. The 
gm were choked, and the engines ceased to work. The 

ist increased every hour, and the vessel was finally 
abandoned. In this maize-laden steamer we have thus 
the same state of things as in the wheat-laden steamers 
already described ; and the sams remark applies to her as 
to them, viz., that if she had possessed greater stability, 
her loss might probably have been prevented. 

We next come to eight steamers laden with barley. 
Out of these eight vessels, four foundered and left sur- 
vivers ; and four were lost with all hands. One of the 
first-named four was a vessel of similar proportions to the 
narrow three-deck class, 251.5 ft. x 32.0 ft.x21.1ft. We 
have also particulars respecting one of that class, which is 





in the list of missing ships. Her dimensions were 267.0ft. 
x 34.2 ft. x 22.7 ft. Both vessels showed themselves very 
tender at the commencement of their voyages, and one 
took a heavy list to port and went down. There is little 
doubt that the other shared the same fate; and we may 
reasonably infer that two of the other missing vessels, of 
which we have no particulars, may also have been lost 
through instability. Their dimensions were 260.0 ft. x 
34.0 ft. x 23.1 ft., and 265.3 ft. x 33.1 ft. x 22.9ft. Another 
of the vessels that foundered, whose dimensions were 
189.4 ft. x 24.5 ft. x 18.4 ft., was also lost through being 
struck by a sea which gave her a list to starboard. The 
list went on increasing, several seas broke on board and 
poured below in large quantities ; the vessel continued to 
acquire a heavier list, till the starboard covering boa 
became level with the water, and she was gradually sink- 
ing when abandoned. As regards the vessels laden with 
barley cargoes, there appears to be, therefore, no reason 
to doubt that if greater stability had been given to them 
some of the losses might not have happened. It is the more 
easy to make ships of this class safe with cargoes of barley 
than with cargoes of wheat, because the density of wheat 
is about 30 per cent. greater than that of barley, and they 
are, therefore, not so deep when laden with barley as 
when laden with wheat. This affords more scope for the 
use of water ballast ; and there is no reason why ships of 
this class, when laden with barley, should not be made 
sufficiently stable by proper use of the water-ballast tanks. 
If, instead of doing that, the ship is brought toa deeper 
draught with cargo carried in erections upon the deck, the 
danger may become even greater, than if she were laden 
with a full wheat cargo. 

A vessel of this class would have a fairly large freeboard 
when completely filled with barley, and this is probably 
sometimes thought to be all that is requisite for safety. 
The centre of gravity will, however, occupy a high posi- 
tion in the ship, and the metacentre will usually be lower 
than if the vesse] were more deeply laden. The righting 
moments at moderate angles of inclination may therefore 
be small, and the vessel may heel to a larger angle with a 
~~ shift of cargo than if laden with wheat to a deeper 

raught. This is illustrated, or has been already pointed 
out, by the curves A and B in Fig. 1. And this may 
help to explain the otherwise strange circumstances that 
the number of losses of vessels laden with barley is onl 
one less during these years than that of vessels laden with 
wheat, although the vessels engaged in carrying barley, 
particularly on trying voyages, bear only a very small 
proportion to those that carry wheat. The safety of 
vessels laden with full cargoes of barley might be very 
largely increased by a proper use of water ballast, 
although the freeboard might be thereby reduced. There 
is nothing to show that the best use was made of the 
water ballast in the cases described in the Tables. 

he next grain cargo is rye and peas, and one vessel 
was lost during these three years when laden with it. 
She was one of the three-deck class already referred to, 
her dimensions being 275.8 ft. x 34.0 ft.x 24.0 ft. Her 
cargo was one, however, that could be stowed so as to give 
a much lower position of centre of gravity, and greater 
stability, than a full wheat cargo: the density of peas 
being much greater than that of rye, and the cargo was 
doubtless so stowed in this instance with the heavier por- 
tion at the bottom and the light at the top. This vessel 
was laden down to a freeboard of 5 ft. 1 in., and was lost 
by sheerstress of weather. After battling with heavy gales 
in the North Atlantic during eleven days, till the whole 
of the deck fittings were swept away, the rudder was gone, 
the boilers were working loose, and the hull began to show 
signs of straining, the vessel never exhibited any tendency 
to take a permanent list, and there is no reason to suppose 
that her loss was accelerated by instability. 

One steamer was lost that was laden with cotton seed. 
She was ruled to be overladen. 

The other grain-laden steamers lost during these three 
years were two in number, one being laden with a cargo 
of mixed grain, and one with grain the description of 
which is not known. The first-named vessel was of the 
narrow three-deck type, her dimensions being 246.5 ft. x 
32.9 ft. x 23.3 ft., and she was laden with a full cargo. 
This vessel passed within 300 yards of another in the Bay 
of Biscay during a hurricane, Shortly afterwards a violent 
squall struck the two ships, and the one in question was 
lost sight of. On the squall clearing away she was no- 
where to be seen. There seems little room for doubt that 
this vessel also heeled over and foundered. 

We now come tv a list of forty-seven steamers laden 
with coal, that were lost during the five years 1881 to 1885. 
Thirty-three of these were lost during the three years we 
are dealing with, 1881 to 1883. This number is very 
large, but it must be remembered that the coal-carrying 
trade is one of enormous proportions, The average quan- 
tity of coal exported per annum during those three years 
was about 20,000,000 tons. And, although it is not known 
how much of that was carried in British, and how much 
in foreign ships, it must be obvions that the quantity of 
coal carried on over-sea voyages by British ships must 
have been very great. About two-thirds of that quantit: 
was also carried, in addition, coastwise ; and all British 
steamers, of over 300 tons gross register, employed in the 
coasting trade, that were lost outside rivers or harbours, 
are included in these tables. Cval is a cargo which is 
beset by a variety of dangers. It may cause an explosion 
by reason of the gas generated after it is put on board; 
it — ignite spontaneously, and cause the destruction of 
the ship by fire ; or, it may give the ship a dangerous list 
by shifting to one side in bad weather. It is also liable 
to choke the pumps with small coal and dirt, and thus 
make it impossible to clear water out of the ship. The 
losses from explosion and from spontaneous combustion 
now appear to be fewer than formerly. Explosions can 
be kept down by a good system of surface ventilation, and 
there appears to be little danger of explosive gas being 


generated after the coal has been three or four days on 
board. Loss from spontaneous combustion can hardly 
occur except on the longest vayages. ‘The known losses 
from these causes are included under the head of “ other 
causes,” in Appendix A, item 6 (page 170 ante). There was 
one loss of a steamer from spontaneous combustion of coal 
during the years 1881 to 1883, and twenty-two sailing 
vessels. The precautions adopted for the prevention of 
explosion sometimes appear to cause danger in other 
directions. For instance, the ventilators that are fitted 
on deck, particularly those often placed near the front of 
the bridge-house in well-deck steamers, are liable to be 
carried away by heavy seas, and are sometimes difficult to 
close effectually in bad weather, as in the well-known 


rd | case of the Matador. This is a mere mechanical difficulty, 


however, which may easily be overcome by making the 
deck fittings stronger, or by sernny the more exposed of 
the ventilators in positions where they are protected, such 
as inside the bulkhead of the bridge-house in well-deck 
steamers. It would appear by looking down the list of 
vessels, that some of them were lost, or had their loss 
facilitated in this way. There also appears to be a further 
danger in connection with the efficient surface ventilation 
of coal. Such ventilation can only be obtained by leaving 
a space between the top of the coal and the deck beams, 
through which air may circulate freely from end to end of 
the hold. The space thus left constitutes an element of 
danger, as it admits of a quantity of coal falling over to 
one side when there is a tendency to shift. 

Out of the thirty-three coal-laden ships that were lost 
during these three years, twenty-four went down with all 
hands, so that it is only possible to know of the circum 
stances connected with the losses of the remaining nine 
As regards those nine, inquiries were only held respecting 
six, and our information is practically restricted, there 
fore, to six cases. Two of the losses that were inquired 
into appear to have been caused by leaks arising at sea, 
the sources ef which could not be discovered. The pumps 
were more or less inoperative in each case, through be- 
coming choked with small coal and coal dirt. In another 
instance, a sea was ship which did considerable deck 
damage, smashed in skylights, carried away a ventilator 
to the main hold, and sent water below in large quantities. 
The vessel took a heavy list to starboard, the hole in the 
deck could not be efficiently plugged, and the vessel was 
finally abandoned. Another vessel was so laden as to be 
obviously unstable, and she took a sudden list to port, 
while steaming easy head to wind, and could not be 
righted. After being abandoned she was seen to take a 
sudden heel and go down, about two or three hours after 
the time of the first inclination. In the next case the 
water got below through a ventilator being carried away 
by a sea that broke upon the well-deck. The hole was 
afterwards stopped, the weather moderated, and the 
pumps appear to have acquired command of the water in 
the hold, but she was abandoned. She was ruled, how- 
— by the inquiry court to have been prematurely aban- 

oned, 

This is all the specific information we have respecting 
the losses of the thirty-three coal-laden ships under con- 
sideration. Inquiries were held respecting many of the 
cases of missing ships ; but, as a rule, the only conclusion 
arrived at was that there was no evidence to show the 
probable cause of loss. We have much less information 
respecting the manner in which coal-laden ships are known 
to have been lost, than in the case of ships laden with 

rain. All that can be done therefore is to exhibit the 
acts so far as they are known, and leave them to tell their 


own tale. 
(To be continued.) 








ATLANTIC STEAMERS.* 
By Mr. WILLIAM JOHN. 


Wuewn I was asked to read a paper at these meetings I 
felt it to be a high compliment, and consented to do so, 
but when later on I agreed that the paper should be on 
** Atlantic Passenger Steamers,” I did not realise quite 
what I was undertaking. In Liverpool of all places in 
the world the subject of Atlantic steamers, of all sizes, 
types, and speeds, from the great passenger liners down- 
wards, has been discussed in all its bearings, commercial, 

ractical, scientific, historic, and prophetic, and it is 

opeless to — to mg 4 anything new on it here. One 
thing, however, | may hope to do, and that is to bring 
before you impartially certain facts which may be of 
interest, and which, when recorded in the pages of our 
Transactions, may be found offsome use as data for future 
reference. I also hope, and I am sure the Council of our 
Institutian hope, we may be favoured with a full discus- 
sion of this subject, and that we may hear the views of 
some of the many Liverpool gentlemen interested and 
engaged in the Atlantic passenger trade, who know far 
more about it than I do, and whose opinions will neces- 
sarily carry more weight. 

In dealing with passenger steamers I want to do so 
principally from a shipbuilder’s point of view, but as you 
will easily see it is impossible to lay down any hard and 
fast rule for my guidance in the matter, for the moment I 
commence to think over Atlantic passenger ships as aship- 
builder, Iam met by the question whether the present 
tendency towards divorcing the passengers and cargo 
trade from each other, is likely to continue or not. If the 
answer is yes, then it seems to become an important 
question, for the present at least, how to build on mode- 
rately small dimensions the fastest, safest, and most 
econominal passenger steamer, using all the most modern 
improvements to make her commodious and luxurious and 
an easy sea boat into the bargain. f 

If cargo is still to be carried in the passenger ships of 


* Read at the twenty-seventh session of the Institution 
of Naval Architects at Liverpool, 
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the future, a moderate speed only will be aimed at in the 
immediate future, and every effort will be devoted to 
economy of fuel, comfort, and safety, with a fair carrying 
capacity. This latter policy is one which may possibly 

revail at least for a time, as it has powerful supporters 
in Liverpool, but I cannot help thinking that very 
high speeds, higher than we have yet attained, must 
eventually gain the day. I also think we are on the eve 
of important movements which will indicate what the 
next step in the passenger trade is to be, for it must be 
remembered, among other things, that none of our present 
English Transatlantic liners, even the latest, have yet 
been fitted with the latest modern improvements for 
economy of fuel or quick combustion, such as triple-expan- 
sion engines or forced draught. They must therefore be 
at some disadvantage, other things being equal, compared 
with the ships of the future possessing them. 

In saying this I am of course by no means speaking or 
thinking disparagingly of the magnificent ships that are 
now sailing from Liverpool, and which are so well known 
to all here, for no one admires them and their perform- 
ances more than Ido. But there can be no finality in 
such matters, and if we are to hold our own present un- 
doubted supremacy in the Atlantic trade against the 
heavily subsidised French and German steamers, embody- 
ing, as some of them do, later improvements than are 
embodied in our own, we must march forward or we shall 
bring even more formidable rivals into the field from the 


that gave rise to them, it seems astonishing that Bristol | 
by want of attention to her river and her docks missed 
the opportunity that seemed to be opening out for her. | 
What Bristol missed, and what the United States 
struggled hard for, Liverpool seized with a grip that has 
never relaxed, and is not now likely to relax without a 
desperate struggle, whatever direction the opposition may 
come from. 

The Sirius and Great Western crossed the Atlantic in 
1838, and in 1840 the first ship of the since celebrated 
Cunard Company made her first voyage. This was the 
Britannia, which with her sister ships the Arcadia, Cale- 
donia, and Columbia, kept up the mail service regularly 
at a speed of about 84 knots an hour. 

The Britannia was 207 ft. in length between perpen- 
diculars, and 34 ft. 4in. extreme breadth, 22 ft. 6 in. 
depth of hold, 423 horse-power (nominal), and 1156 tons 
burthen, built of wood and propelled by paddles. 

I mention this as the starting point of the Atlantic 
passenger steamers. I need not attempt to trace the 
growth of the Cunard, the Inman, and the other great 
Liverpool lines, for they are all described fully and} 
eloquently in the fourth volume of the late Mr. Lindsay’s 
admirable work on the ‘‘ History of Merchant Shippin 
and Ancient Commerce.” Ineed only pick out a point of 
departure here and there for the sake of continuity. 

In 1850 the Collins Line started in opposition to the 
Cunard, and after a series of disasters collapsed in 1858. 





other side of the Atlantic. 

Forward we must go, and shipowners and shipbuilders 
must work together for the common end, the former | 
studying and specifying the conditions of the trade, and | 
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the latter studying to fulfil them to the utmost possib’e 
extent. And this reminds me that the first sight I re- 
member to have had of what might then perhaps have 
been called an Atlantic passenger steamer was one of the 
most striking and impressive sights I have ever seen. 

It was the Great Eastern which you have now here in 
the river, differently employed, steaming up Milford 
Haven about twenty-five years ago between two lines of 
the Channel Fleet of old two and three-decked wooden 
line-of-battle ships, the whole fleet saluting with yards 
manned. It was a sight to be remembered, an 
which certainly enhanced the charm I felt in the study of 
naval architecture. More that this, that ship, with all 
her mournful career, has been a useful lesson and a useful 
warning to all naval architects who seriously study their 
profession, A lesson of what can be done in the safe con- 
struction of huge floating structures, and a warning that 
the highest flights of constructive genius may prove abor- 
tive if not strictly subordinated to the pacts Hj conditions 
and commercial requirements of the times. This is the 
most notable example since the time of Archimedes and 
the Egyptian Ptolemys some 2000 years ago of the greatest 
floating structures of the age being produced by some of 
the most famous mechanical men of the age without any 
peaete of their becoming practically or commercially 
useful, 

How different has been the growth of the Atlantic 


passenger trade’ where the shipowners and merchants have | I 


joined hands with the shipbuilders and engineers, to make 


the ship suit the requirements of the trade as near as | 


may be. After mentioning the Great Eastern incidentally, 
one naturally turns to the Great Western as perhaps the 
pioneer of steam in the Atlantic trade, and when we re- 
member the Great Western and the Great Britain, the 
early days in which they were built and the enterprise 
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his was three years after the Persia, the first Cunarder 
built of iron, had been completed. 
In 1850 also the Inman line was started with the City 





of Glasgow, of 1600 tons B.M. and 350 horse-power. She 
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was built of iron, and was the first screw steamer sent 
across the Atlantic from Liverpool with passengers, and 
was the pioneer of the great emigrant trade which Mr, 
Inman above all others did so much to develup and to 
make cheap and comfortable for the emigrants themselves, 
as wellas profitable to his company. ‘That the builders 
of the celebrated old Great Britain in 1843, and Mr. 
Inman in 1850, should have pronounced so decisively in 
favour of the screw propeller in preference to the paddle 
| for ocean steaming, is a proof of their true practical judg- 
ment, which time and practical experience have made 
abundantly clear. 

While the Cunard Company went on developing their 
fleet from the early wood paddle steamer Britannia, of 
1130 tons, in 1840, to the iron paddle steamers Persia, &c., 
in 1858, the iron screw steamer China of 1862, to the still 
more important screw steamers Bothnia and Scythia, 
vessels of 4335 tons, in 1874, the Inman and other lines 
were as rapidly developing in speed and size if not in 
numbers, 

The year 1874 is memorable, for it saw the White Star 
| steamers Britannic and Germanic put into the water as 
| well as the Inman eteamer City of Berlin and the two 
before-mentioned Cunard steamers, Bothnia and Scythia. 

By the addition of these two ships to their fleet the 
White Star Line, although started only in 1873, reached 
a front rank position in the New York passenger trade. 
have given in separate tables the logs of several of these 
| ships, some from published documents and some kindly 
furnished me by the owners, and I need only briefly 
summarise them here. 

The Great Western had crossed the Atlantic from 
Bristol to New York in 15 days as ear'y as 1838. The 
first Cunard steamer, the Britannic, was about the same 
speed, from 8} to 84 knots an hour. The average dura- 















tion of the Cunard voyages in the year 1856 was 12.67 
days from Liverpool to New York, and 11.03 days from 
New York to Liverpool. 

The Bothnia, in 1874, reduced the passage to about 
9days. The White Star Britannic, in 1876, averaged 
7 days 18 hours 26 minutes outwards from Queenstown 
to New York, and 9 days 6 hours 44 minutes homewards, 
and has averaged for the last ten years 8 days 9 hours 
36 ~ a outwards, and 8 days 1 hour 48 minutes home- 
wards. 

The City of Berlin, of the Inman line, also built in 
1874, 8 days 8 hours 10 minutes 56 seconds, and home- 
wards 8 days 8 hours 2 minutes 37 seconds ; and for the 
nine years from 1875 to 1883 inclusive, averaged out- 
wards 8 days 19 hours 56 seconds, and inwards 8 days 8 
hours 34 seconds; or, putting it into rounder figures, the 
Britannic had reduced the average passage between the 
two points to 8} days, and the City of Berlin to 8} days. 

From the year 1874 to 1879 no further advance was 
madein Atlantic steaming, but in that year the Arizona 
was added to the Guion Line, and it soon became evident 
that another important stride had been made in the 
Atlantic passenger trade which would lead to most im- 
portant results. The results, as we all know, have been 
sufficiently startling. 

The Guion Line, which had started in 1866 with the 
Manhattan, had now the fastest passenger ship on the 
Atlantic. In spite of burning some 50 per cent. more 
coal than the Britannic, the ship was an obvious com- 
mercial success, The spirited policy which brought her 
into existence was appreciated by the public, and the 
other lines had to move forward. 
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Then followed a period of rivalry, the Cunard Company 
building the Gallia and Servia, the Inman Company the 
City of Rome, and the Guion Line the Alaska, all of 
which were completed in 1881, and afterwards the Oregon 
for the Guion Line (1883), the Aurania the same year for 
the Cunard Company, and, later still, the America for 
the National Line, and the Umbria and Etruria for the 
Cunard Company in 1885. 

Since the completion of the Etruria, for various reasons 
there has been a pause in the tremendous strides made 
since 1879, and we may briefly review the results. Taking 
the Britannic as a standard with her ten years’ average of 
8} days across, and her quickest passage of 7 days 10 hours 
53 seconds, we have now the following steamers of higher 


speeds, 
Taking them in order of their absolutely fastest passage 
out or home they stand thus : 


Taste J, 

Days hrs. min, 
1. Etruria... aS 6 §& 31 
2. Umbria (sister ship) slightly longer 
3. Oregon _.... ta 6 10 35 
4. America ... 613 44 
5. City of Rome 618 0 
6. Alaska 6 18 37 
7. Servia ua 6 23 55 
8. Aurania ... aa : Je 1 


It will thus be seen that fr»m the fifteen days’ passage 
or thereabouts of the earliest Atlantic steamers, we had 
got down in the days of the Scotia, to about nine days, in 
the Britannic to 8} days, and at the present time we have 
got to 6} days, with seven ships afloat that have done the 
passage under seven days and capable of making their 
average passages range between 64 and 7} days. 
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Ranged in order of gross tonnage these eight vessels 
stand as follows : 


Tase II, 
1. City of Rome as - 8144 
2. Oregon -: 7375 
3. Aurania 7269 
4, Servia... 7212 
5. Umbria 7129 
6. Etruria >» = os he 7100 
7. Alaska i sa any sab 6586 
8. America 5528 


Here the America shows to nipenings, for while being 
ine in size she is fourth in point of speed, and from 
what I can learn, although I have no authenticated details 
on the subject, I believe she is economical in coal con- 
sumption. I may perhaps be permitted to say that one 
of the most difficult subjects in connection with the pro- 
puision of ships on which to get absolutely accurate data 
1s that of coal consumption. 

The records of six to eight hour trials for the purpose 
of ascertaining the coal consumption are absolutely 
worthless, as all shipbuilders and engineers know, and so 
far as English ships are concerned they are never at- 
tempted. Foreign owners frequently stipulate for such 
trials in their contracts with ‘Englis shipbuilders, and 
get wonderfully economical results on paper, but the fact 
that the trials only extend over a few hours renders them 
valueless, however carefully the coal may be weighed 
during that period. 

An authentic record of the absolute quantity of coal 
consumed, say by each of the eight Tastest Atlantic 
liners, together with their average indicated horse-power 
on the voyage for a series of voyages, would be extremely 
valuable, but that I cannot pretend to lay before you. 

I have given, on Table II{f., the consumption per indi- 
cated horse-power per hour for a number of ships, and 
perhaps some of the gentlemen present may, in the course 
of the discussion, afford us information which will enable 
the Table in this respect to be made complete. This Table, 
I may mention, affords valuable data, for it gives, in 
addition to the dimensions, the moulded draught of water, 
the midship area, the displacement, the indicated horse- 
ey the speed on trial, the coefficients for the lines 

th from the block or parallelopipedon, and also from 
the midship section prism, together with the length and 
angle of entrance obtained by Kirk’s rule, the Admiralty 
displacement coefticient—a coefficient which we think an 
improvement on the Admiralty coefticient, and which has 
been for some time used in our drawing ‘office—together 
with the coal consumption per day and per indicated 
horse-power per hour. 

This Table, as will be seen, contains some of the most 
important of the Atlantic liners, and also a number of 
other typical ships, which will add a variety to its interest 
and a value to it. I will here mention, in reference to 
the coefficient I allude to, and which is contained in 
the thirteenth column of the Table, viz. : 

Dis. § x speed® 


L.H.P. x ,/ entrance 
10 


That it generally comes out for ships of similar ye more 
nearly a constant in the true sense of the word than the 
corresponding Admiralty constant. As an example, we 
have the curves of resistance and horse-power for the City 
of Rome and the Normandie, a large vessel of 6000 tons, 
which we built for the Compagnie Générale Trans- 
atlantique, in which the coefticient of fineness and the 
form of the lines pretty closely resemble each other below 
water, and if we take from the cargoes the corresponding 
8 s and horse-powers, and work out the constants by 
the two systems, we have at 14 knots the Admiralty con- 
stant for the City uf Rome 322.2, and for the Normandie 
304.8, and taking for a modified form of constant, the 
City of Rome gives 253.7 and the Normandie 251.9, 
which, as will be seen, is much closer together ; similarly, 
at 15 knots the Admiralty constant for the City of Rome 
is 310, and for the Normandie 295.2, while a modified 
constant comes out for the former at 245, and for the 
latter 244. Again agreeing almost identically. The same 
at 16 knots for the City of Rome the Admiralty constant 
comes out 297.6, and for the Normandie 282.8, while a 
modified constant comes out for the two ships 234.4 and 
233.7 respectively, again showing marked agreement, 

It may be mentioned that in these two ships the engines 
are of a similar type, being three-crank tandem engines, and 
the propellers have in both pitch and surface practically 
the same proportions to the power and speed. The value of 
these modified constants will probably be found to increase 
as the speeds increase up to the limit and beyond that point 
at which wave resistance becomes an important factor. 

But, turning from the question of speed for a moment, 
as I wish to refer to it again later on, I would say a few 
words on the question of the strength, stability, safety 
and internal arrangements of this class of vessel; an 
first as regards strength I may say at once that although 
we have got to ships of such enormous size, I am sure 
there is no ground for apprehension in regard to any of 
them on the score that danger from structural weakness 
under the ordinary circumstances of heavy weather at sea 
—I say this not only as the result of recent calculations, 
but of a comparison of the scantlings and arrangements 
of ships of the present day and the material they are 
built of with ships of fifteen or twenty years ago. 

It is now some twelve or fourteen years ago since I was 
very largely engaged, while in the employ of ‘ Lloyd’s 
Register of Shipping,” in comparing the scantlings of 
ships then afloat of different sizes, both classed and un- 
classed, and in average | a series of investigations to 
determine approximately the strains of such ships at sea 
and their relative strength to bear them. These calcula- 
tions at the time were chiefly directed to longitudinal 


strains, although in later years I dealt with some of the 
other transverse and local strains. 

I may mention that at that time I was struck with one 
important fact that arose from the investigations, which 
was that there was a marked diminution in the structural 
strength of iron ships as their sizes increased. After 
trying a number of ships of different sizes upon waves of 
their own length, I arrived at formule which have since 
been pretty extensively used for the purpose of a 
and which gave approximately the maximum bending 
moment to which vessels might be liable at sea both for 
hogging and sagging, and taking the scantlings for the 
different vessels and testing them as a girder to resist 
these bending moments, I found that the tension on the 
upper works of some of the larger vessels then afloat 
amounted to more than double that of the usual run of 
small vessels, and that it was capable, under certain con- 
ditions of wave motion, of amounting to between eight 
and nine tons per square inch of iron; and, feeling some- 
what alarmed at the results of these, I used the follow- 
ing — in a paper read by me before this Institution 
in : 

**These forces are not sufficient in themselves to cause 
rupture in a vessel well built, and of good materials, but 
they may be sufficient to cause very considerable strainin, 
which if not attended to in time must weaken the vesse 
to the point of danger. Itis a long time now since we 
heard of any vessel breaking off amidships through the 
strains afloat, but we do hear very frequently of large 
vessels being considerably strained, and of timely pre- 
cautions being taken to strengthen them even at great 
cost. Among the deductions to be drawn from this 
paper the most important is I think that the longitudinal 
strength of ‘large iron steamers requires the most careful 
and anxious precaution. We are trespassing on the 
margin of surplus strength to an extent which creates in 
my mind an uncomfortable feeling, especially in view of 
the enormous strides which are now being made from 
400 ft. to 500 ft.in length.” That was written twelve 

ears ago, and I went on to say, ‘‘ with the Great Eastern 
fore our eyes, however, we need have no fears that the 
present rapid growth of vessels will be checked by want 
of strength in their structure. The only element of danger 
lies in the absence of data as to the magnitude of the 
strains to be encountered,” 

Asa matter of fact some of the steamers to which I 
pointedly alluded in the foregoing words were strengthened 
very considerably, and have been doing their work since 
satisfactorily. Ineed not recapitulate here the modes of 
calculation which I employed at that time, or stop to 
discuss the further advances which have since been made, 
but it is a satisfaction to me to know, as I do from similar 
calculations made upon some of the largest and most 
modern of our Atlantic liners, that there are no grounds 
now for such apprehensions, as I felt then, although we 
have very considerably exceeded the 500 ft. limit I was 
then contemplating, and have got in fact to within about 
100 ft. of the length of the Great Eastern herself. 

I have before me the calculations for three of the largest 
of these vessels, two of them of iron and the other of steel, 
and I find in the case of the iron ones the maximum ten: 
sion on the gunwale during the greatest hogging strains 
likely to be endured at sea would not exceed about 6 tons 
per square inch, while in the case of the steel ship it is 
only about 64 tons. These strains are well within the 
limits of safety, and a comparison of the scantlings of 
these with the others to which I have been alluding, 
justify me I think in the assertion I have just been mak- 
ing as to their general safety from a structural point of 
view. The sections of two of these three ships are given 
(see preceding page), with their principal scantlings. It 
will seen from these sections that the ships differ 
materially in their mode of construction. In the case of 
the City of Rome, the largest of the three, the main 
framing of the vessel is entirely transverse with very 
heavy keelsons in the bottom, and large partial bulk- 
heads or web frames and the outside plating arranged 
on what is termed the edge-to-edge principle with a 
great portion of it double, 

In the next section (see Fig. 1), that of the Servia, which 
is built of steel, on the other hand the bottom is built on 
the longitudinal cellular system, the first application I 
believe of this system to an Atlantic liner. We have 
since fitted the Normandie with the cellular bottom some- 
what similar, and are building two 6000-ton ships at the 
present time in a somewhat similar way. The plating of 
the Servia is of the usual alternate outer and inner strake 
system, partly double, while the third section of the Oregon 
(Fig. 2) approaches more nearly to the ordinary system of 
framing and plating usually adopted, but it will be seen 
that she is well tied in the bottom by very heavy inter- 
costal and plate keelsons, as well as in the top by heavy 
stringers and sheer strakes, with much of her plating 
doubled, and heavy web frames inside. 

I thought these samples would be sufficient, or I might 
have gone through the structural strength of others of the 
vessels to which I have alluded. 

Next to structural strength, the point which pro- 
bably exercises the public mind in connection with pas- 
senger steamers, is that of stability, and here, I think, 
shipbuilders are at present in advance of what they were 
some years ago. hed few builders at the present day, 
who would be at all likely to be intrusted with the build- 
ing of large passenger steamers, omit to go thoroughly 
into the proper scientific calculations to ascertain what 
the stability is likely to be, or omit to take the precaution 
of heeling the vessel in dock after the engines and boilers 
are on for the purpose of ascertaining accurately 
the position of the centre of gravity and recording the 
results in their drawing office. 

Many owners, too, at the present day require from the 
builders full details of the results of such investigations, and 








the consequence is that a more steady control is exercised 


over this question than formerly. What accidents have 
happened with passenger steamers have arisen not so much 
from the faulty stability of the ships themselves as from 
the carelessness or the ignorance of those on board. Most 
ocean-going passenger steamers when light are tender, and 
it sometimes happens that a large amount of loose water is 
allowed to remain under the ceiling, and especially in the 
long engine and boiler spaces, which renders the vessel 
far more tender than she otherwise would be, and renders 
it liable when weights are put in on one side more than on 
the other, or when there is a strong wind blowing, to 
take a considerable list, in which case, unless all the ports 
are closed, there is the danger of capsizing. We know 
what took place in the case of the Austral in Sydney 
Harbour, and I have known two or three cases where 
from the cause I have just mentioned a somewhat similar 
accident might easily have happened. 

(To be continued.) 








THE PRODUCTION OF TRUE CRANK- 
SHAFTS AND BEARINGS.* 
By Horace Sze, Philadelpia, Pa. 

Tr has been said, ‘‘ of all parts of marine engines that 
which requires to be renewed most frequently is the 
crankshaft.’ This is no doubt principally due to the 
shaft being injured or broken by the strainst which come 
from either the want of truth in itself, or from the bearings 
being out of line. In order to eliminate these strains, 
and leave none but what are derived directly from the 
piston, a standard of workmanship has been adopted 
which excludes all measurable errors. 

To effect the desired improvement it is proposed to use 
a cylindrical truing mandrel or faceplate, if it may be so 
called, of a length somewhat greater than that over the 
extreme end of the main bearings, and of the same dia- 
meter as the journals of the shaft. In addition to this, 
for the built-up shaft, there is a set of special bearings 
corresponding in number and diameter with the journals 
of the crankshaft, and secured, with the capacity of longi- 
tudinal adjustment, upon a stout and truly level bed. 

The fitting and finishing of a built-up crankshaft is as 
follows: The special bearings having been bored out and 
properly secured upon the bed, are made true and in line 
axially by applying the mandrel to them, and correcting 
any —_iceees which the mandrel as a faceplate may 
develop. 

The several sections of the shaft with the cranks shrunk 
on and keys forced in are next dropped into and secured 
in their correct position in the adjusting bearings. A 
portable boring bar and gear is then set parallel with the 
shaft, in bearings upon the bed, and the eyes of each pair 
of cranks are bored to receive the pin, which is then 
forced or shrunk in and keyed. 

The main bearings of the engine are bored out and the 
mandrel dropped into them to detect errors, which are 
corrected, cher which the shaft is tested and made true, 
if necessary, by dropping it into the main bearings, which 
are now used as an external cylindrical faceplate, after 
which the couplings are corrected by facing them off with 
power or by hand, while the shaft is revolved in the main 
bearings. 

As a final assurance against the possibility of the shaft 
and bearings being out of line when in operative position, 
the mandrel is again applied to the bearings after the 
line has been run through them and the bedplate securely 
fastened to the foundations. In the event of either of 
the bearings having been forced out of shape or position 
in screwing down it is corrected by raising or lowering 
before the shaft is finally dropped into place. 

The several operations before described refer more par- 
ticularly to the case of a built-up crankshaft. When a 
solid shaft is to be dealt with, it is, after being turned, 
tested and made true with its own bearings after they 
have been perfected. 

The practical result of following the above has been not 
only the ease with which the serious errors have been de- 
tected and kept out, but also the facility and certainty 
with which large, as well as small shafts, composed of one, 
two, and three pair of cranks, together with their bear- 
ings, have been produced of such perfect form and excel- 
lence that the surface of both journal and bearing is made 
up of numerous bearing points, equally distributed,§ and 
lying close together. 

ccm, it has been possible with such a condition of 
truth, to run with very close adjustments, the clearances 
ranging from the one hundredth to the one hundred and 
twenty-fifth of an inch. There being no idle surface, this, 
also, has been done without heating or the use of water 
during even the first trial of the engine, and that with 
the full pressure of steam upon the piston. The wear, 
also, has been kept down to quite a small amount. Some 
25,000 nautical miles have been run before readjustment 
has been necessary, and 135,000 before the wear of journal 
and bottom box combined has amounted to the one-fiftieth 
of an inch. 

The following, it may not be without interest to men- 
tion, are the names of some of the vessels fitted with shafts 

oduced in this way : s.s. Mariposa, Alameda, San Pablo, 
i. ¥, Dimock, Eureka, El Paso, El Dorado, Philadel- 
phia, and yacht Atalanta. 


* Read before the American Society of Mechanical 
Engineers, Chicago. ; 

+ ‘On some of the Causes of Failure of Crankshafts in 
Marine Engines,” by J. T. Milton, Trans. Inst. Naval 
Architects, 1879. ) i 

+ Address to the Mechanical Science Section of the 
British Asso., by B. Baker, M.I.C.E., Pres. of Section, 
Aberdeen, 1885. : . 
§ “On Producing True Planes or Surfaces in Metals, 
by Jos. Whitworth, Trans. British Asso. for the Ad- 








vancement of Science, Glasgow, 1840. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
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in each case after the price ; none are the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
ies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of oe postage, addressed toH. READER Lack, Esq. 
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ts in 


The date of the advertisement of the acceptance of spe- 
Ct, case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 


oo may at any time within two months from the date of 

advertisement x the tance of a complete specification, 

give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


STEAM ENGINES. 


6321. E. Holt, Radcliffe, Lancaster. Improvements 
in Valve Ap tus for Steam Pum (8d. 5 Figs.) 
May 23, 1885.—/, f are slide valve pistons working in cylindrical 
casings, and coupled together by webs e!, which embrace a 
projection on the back of the ordinary main slide valve d, and 
thus cause the two to travel together. 4, k! are auxiliary valves 
forming one casting, and actuated by a lever which receives its 
motion from a tappet on the piston-rod. In the illustration, the 
engine piston b has just closed the main port c, and the auxiliary 
valves k, k' are at half-stroke. On the piston 6 moving a little 
further upon its back stroke, the auxiliary valves k will commence 
to give steam to the end of the engine cylinder d through the pas- 
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the porto. At the same instant, steam is exhausted from the 
right-hand piston cylinder through the passage r, and owing to 
the greater pressure upon the left-hand piston, both pistons will 
move from left to right carrying the main slide valve d with them, 
but steam does not enter the engine cylinder @ through the port c 
until the piston 6 has returned far enough back to reopen that 
port, and which return operation will be effected by the steam 
which the auxiliary valve is admitting to the left-hand end of the 
cylinder a through the passage m. The same action is repeated 
at the other end of the cylinder, so that the engine piston is 
cushioned at each end of its stroke and is restarted on its return 
stroke. (Sealed May 21, 1886). 


6422. W. Y. Fleming and P, Ferguson, Paisley, 
Renfrew, N.B. Improvements in Compound En- 
gines. [8d. 6 Figs.] May 26, 1885.—The improvements consist 
in so arranging and connecting the cylinders of compound engines 
that the divisions of expansions of the steam may be varied by ex- 
panding it a greater or less number of times in passing it through 
the series of cylinders in order to develop a greater or less amount 
of power by the engines. To this end, suitable stop or check valves 
are employed, by means of which high-pressure steam may be ad- 
mitted to a greater or less number of the cylinders. The cylinders 
are also connected, so that by the use of valves the steam from 
one or more of the cylinders may be expanded at once into the 
remaining cylinders, or be gradually expanded from cylinder to 
cylinder, or from several cylinders to others throughout the series. 
This arrangement is peculiarly applicable to torpedo boats and war 
vessels, in which a sufficiently high rate of speed may be 

I intained in ordinary circumstances, but which 
may be greatly accelerated in emergencies by ranging the en- 
gines to develop greater power. (Sealed May 18, 1886). 


8215. L. B. Carricaburn, New York, U.S.A. Im- 
provements in Means for Actuating the Valves of 

uplex Steam Engines, (8d. 2 Figs.) July 7, 1885.— 
The ports shown in dotted lines passing from one main cylinder 
of one engine to the valve-moving cylinder H of the other engine, 
cross diagonally, and the ports of one set open into the steam 
cylinders No. 1 and No. 2 direct, and through these steam passes 
to move the valve-moving pistons G, while the ports of the other 
set open into the exhaust ports 5, 6, 3, and 9 of the engine, 
and through these the exhaust takes place at one side of the 
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valve-moving p'stons G, and afterwards the steam acts to move 
the valve pistons G away from the valve F. In this arrangement, 
the valve F' of the engine No. 2 is moved as the piston of engine 
No. 1 completes its stroke, and upon the movement of the piston 
in the reverse direction, the steam from the port is exhausted 
with the exhaust ofthe engine, and then the steam is admitted 
to move the valve-moving piston back out of the way. Thus at 
each movement the active valve-moving piston and valve only are 
moved by the steam, the opposite valve-moving piston having 
previously beendrawn back. (Sealed July 2, 1886). 


8316. W. Lowrie, London. Improvements in High- 
Speed Engines. (8d. 2 Figs.) July 9, 1885,—According to 








this invention, in high-speed engines where two or more cylinders 
are used, and where the steam compression is insufficient to over- 
come the momentum of the reciprocating parts and prevent re- 
versal of strains on the connecting-rods, an independent cushion 
fae y rigidly attached to each set of reciprocating parts is used to 

old them tightly in one direction against the crank. A, A! are 
the working pistons, B, B! are the cushion pistons, C is the steam 
chest, D is the exhaust chamber open to the atmosphere or con- 
denser, and E is the crank chamber. The — B, B! being open 
at one end to the steam pressure in the chest C, and at the other 




















end to the chamber E E, balance each other on the crankshaft at 
any part of the stroke, when no steam is acting on the pistons 
A, Al. If, however, steam is admitted under piston A', and 
piston A is open to the exhaust chamber, piston A! will move 
upwards, and piston B will do work downwards on its crank in 
proportion to the work being done by piston A'. Thuseach work- 
ing piston destroys the equilibrium of the cushion pistons, and 
allows the cushion piston attached to the other working piston to 
do work on the crankshaft. (Sealed July 6, 1886). 


8822. W.R. Lake, London. (C. C. van der Valk, Rotter- 
dam.) Improvements in Throttle Valves. (8d. 2 Figs.) 
July 21, 1885.—The improved throttle valve consists of a piston 
connected by levers with a smaller regulating piston, which is 
acted on by full boiler pressure. When the velocity of the piston 
in the engine cylinder decreases, the pressure in the steam pipe 
below the throttle piston is increased, so that the latter ascends 
and admits more steam. An increase in engine piston speed 
causes a corresponding decrease in pressure against the under 
side of the throttle piston, and the regulating piston overcomin 
the pressure on the throttle piston, causes the latter to descen 
and cut off steam. (Sealed June 15, 1886). 


11,774. B. C. Waite, Brooklyn, U.S,A. Improve. 
ments in Steam Engines. (8d. 10 Figs.) October 2, 
1885.—The improvements relate to the employment of two pistons 
in one steam cylinder, the pistons moving in opposite directions, 
and both connected to the same crankshaft. The crankshaft has 
three cranks, and the middle one is di trically opposite the 
other two side cranks, The piston-rod of the piston nearest the 
crankshaft is tubular, and its crosshead is cc ted to the two 
outer cranks, whilst the other piston-rod es through the 
tubular rod and its crosshead which is provided with a stuffing- 
box, and is connected by another crosshead and connecting-rod to 
the middle crank. The cylinder is formed with steam passages 
from its ends uniting at a common mes in the valve seat. 
There is also a steam passage in the middle length of the cy- 
linder opening to a separate port in the valve seat, and between 
these two steam ports there is an exhaust port. The valveis of D 
form, and has a transverse movement for connecting either steam 
passage with the exhaust. Steam entering between the two 
pistons forces them apart to the opposite ends of the cylinder, 
whence they are again forced to the middle position by the steam 
entering at the ends. Each piston has thus a stroke half the 
length of the cylinder, and the momentum of their movement is 
balanced by their opposite motion. When the full capacity of the 
engine is not required, one crosshead may be made fast with its 
piston at the centre of the cylinder, and the shaft be driven by 
the other piston alone. (Sealed May 25, 1836). 


14,062. A. J. Boult, London, (D. A. Woodbury, Rochester, 
New York, U.S.A.) Improvements Balanced Slide 
Valves. [lld. 14 Figs.} November 17, 1885.—This invention 
relates to slide valves which are operated beneath a relief plate, 
and the improvements have for their object a better balancing of 
the steam pressure, and more convenient and accurate means for 
adjusting the relief plate. The relief plate bears evenly over the 
entire surface of the back of the valve, and is also supported on 
the upper edges of wedges that are arranged longitudinally, one 
on each side of the valve, and the lower edges of which rest on 
supports in the plane of the valve seat. The wedges are connected 
by a crossbar, and can be moved simultaneously by means of a 
screw spindle jointed to the crossbar, and operated by a hand- 
wheel outside of the valve chest. By thus operating the wedges, 
the aa on the valve may be adjusted asdesired, (Sealed May 
21, 1886) 


1118. W.R. Lake, London. (7. R. aos, Portland. 
Conn., U.S.A.) Combined Throttle or Stop Valves and 
Governor Valves for Steam Engines. (8d. 5 Figs.) 
January 25, 1886.—According to this invention the valve case is 
constructed with the throttle valve chamber at one side 
of the governor valve chamber and opening into it, but so as 
to leave the two valves clear and independent of each other, 
The throttle valve chamber is constructed with a removable valve 
seat at one end, and a remoyable threaded spindle socket at the 
opposite end. The ends of the chamber are screw-threaded corre- 
sponding to the valve seat and socket which may be introduced 
into either end of thechamber. (Sealed May 4, 1886). 


HYDRO-CARBON ENGINES. 


6473. H. H. Lake, London. (EZ. Friedrich, Vienna). 
Improvements in Engines and Boilers in which 
Steam or a Mixture of Steam and Hydro-Carbon 
Vapours is Employed. (8d. 8 Figs.) May 27, 1885.—In 
the case in which the motor apparatus is operated by a mixture of 
steam and the vapour of a volatile hydro-carbon, the mixture 
after having been exhausted from the cylinder, is ignited and used 
for heating the boiler which contains the liquids from which the 
steam and vapour are generated. Whensteam alone is used, the 
exhaust steam is mixed with a combustible gas, and then utilised 
for heating the boiler. The boiler B, which is preferably mounted 
on the supporting frame A by means of its screw-threaded bottom 
portion, ircloses the cylinder C, A partition b divides the boiler 
into two chambers communicating with each other at their = 
portions. One of these chambers is filled through the top 6? wit 
water, and the other with alcohol or other hydro-carbon. ‘0 operate 
the engine, a combustible liquid contai in an 1 hamb 
a formed in the supporting frame, is ignited, and heats the boiler 
B. The steam and gases generated in the boiler enter through a 
tube d above the cylinder C into a cylindrical chamber e, which 











communicates with the cylinder C by means of an admission port f. 
The alternate opening and closing of the port fis performed by a 
valve g lifted from its seat during the period of admission, and forced 
down again by the pressure of the steam and gases. When the 
crank reaches its upper dead point, the valve c! resting upon its 
seat in the piston c will, by means of its rod extending through 
the passage f, cause the valve g to open and admit steam and 
gas to the cylinder to force down the piston, thus working the 
engine. As soon as the piston c has descended a little, the valve 
g closes, and the steam and gas expand in the cylinder above the 
piston. When the engine has run beyond its lower dead point, a 
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cam h' fixed to the top of the connecting-rod, strikes a disc c? 
fixed to the rod of the exhaust valve c', which is thus lifted and 
allows the waste steam and gases to escape through the bore of 
the piston into the hollow space of the frame A. The exhaust 
continues until the crank has nearly reached its upper dead point, 
when the cam moves away from the disc c?, allowing the valve cl 
to drop and close the exhaust. Immediately however the piston 
c has reached its uppermost position, it lifts the valve g, and the 
admission takes place anew. (Sealed June 1, 1886). 


ROTARY ENGINES, 


9844, L. Mills, North Shields, Northumberland. 
Improved Reciprocating Rotary Engines. (8d. 
2 Fe.) August 19, 1885.—The improved engine consists of a 
disc 1 mounted on a hollow shaft which carries the driving sheave, 
and having a crankpin 3 fixed to its face to which is freely 
attached a crosshead 4, the ends of which rigidly hold the piston- 
rods 5, 5¢ of the pistons 6, 6¢ , working in a pair of double-acting 
cylinders 7, 74 , which are cast together, and have a central cavity 8 
communicating with the steam passages 9, 9 to and from each end of 
each cylinder. The cylinders revolve on the stationary cylindrical 
valve 10 consisting of the hollow central shaft 11 forming the 


Fig}. Fig.2 














steam passage, one end being supported in the bracket 14, and 
the other end bya pin 15 fixed in the crank 13, and inserted in 
the hollow shaft of disc 1. The steam enters by the steam pipe 22 
to the steam port in the valve shaft 11 and by the passages 9, 9 to 
the interiors of the cylinders 7 74, and as the cylinders revolve is 
exhausted by port 23 in the valve, and through the annular space 
round the valve shaft 11, and thence to the exhaust pipe 24. The 
crank-pin 15 is lubricated through the pipe 27 attached to a feather 
piece 26, which dips into an oil trough formed in disc 1. The 
motion of the engine may be reversed by rotating the casing 12, 
and attached cone piece inclosing the valve shaft 11, by means of 
the handle 28. (Accepted June 8, 1886). 


GAS ENGINES. 


5971. E.C. Mills, Altrincham, Chester. Gas Motor 
Engines, (8d. 6 Figs.) May 15, 1885.—This invention relates 
to gas engines constructed according to a part of Patent No, 5052 
of 1879 of the same inventor. Two alternately fired explosion 
chambers are used, and the charge is compressed by the action of 
a pump separate from the working cylinder. These explosion 
chambers are placed between the pump and the working cylinder, 
which are arranged tandem fashion. Each explosion chamber is 
provided with a pump delivery valve and an admission valve to the 
working cylinder. (Sealed May 14, 1886). 


6565. G. W. Weatherhogg, London. Improvements 
in Gas Motor Engines, [ls. 1d. 14 Figs.) May 30, 1885.— 
This invention relates to gas motor engines described in Patent 
No. 4880 of 1884 of the same inventor, in which the gas supply 
was first admitted into an adjustable gas chamber in which was 
fitted a composite plug or piston valve for regulating the supply 
of gas from the gas chamber to the powercylinder. According to 
the present invention, the gas chamber is now provided with a 

iston delivery valve and a Dawg piston operated by an eccen- 
tric from the main driving shaft, arranged to force the gas charge 
through the delivery valve into and through a mixing chamber, 
where it mingles with the charging air on ite entry into the power 
cylinder. A pressure regulating valve is provided for charging a 
storage reservoir with compressed air, so that when the engine 
exceeds its normal speed, a charge of compressed air is made to act 
upon the air piston in place of a working charge of air and gas. 
Premature ignition is prevented, and the residuum is expelled, by 
blowing a portion of pure air through the bustion chamb 
previous to its coming in contact with the gaseous charge. The 
cylinder is then filled with a uniform combustible mixture upon 
the closure of the exhaust. (Sealed July 6, 1886). 


7104. G, Warsop and H, W. Hill, Nottingham. An 








Improved Apparatus for Igniting the Gas or Explo- 






| 
| 





200 


ENGINEERING. 





[Auc. 20, 1886, 








sive Mixture in Gas Motor Engines. [8d. 5 Figs.) June 
11, 1885.-—-A port formed in the distributing valve of a gas engine 
communicates by a small hole with the space containing the ex- 
plosive mixture, and is alternately opened to and cut off from a 
corresponding port in the valve cover in which a gas jet is kept 
burning. During the return exhaust stroke of the engine, a portion 
of the explosive mixture passes through the hole into the port of 
the valve and is ignited by the outside light, and is carried for- 
ward so burning in the slide valve to the lighting port of the work- 
ing cylinder, where it ignites the charge, (Sealed June 11, 1886). 


493. L. H. Nash, Brooklyn, New York, U.S.A. Im- 
provements in Gas Engines. [lld. 10 Figs.) January 
12, 1886.—This invention relates to a double-acting gas engine 
consisting of two single-acting cylinders placed in line, in which 
a gaseous mixture is ignited at each end of every stroke of the 
engine, and a double-ended plunger is used to receive the im- 

ulses of the explosion in both cylinders at both its forward and 
Cochweed movements. The working cylinders A, A are provided 
with packing rings for maintaining a joint for the double-ended 
plunger N N, and with water circulating jackets B, B. The 
combustion chambers for each cylinder are formed by separate 
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cylindrical extensions C,C. The engine valve cases (not shown) 
are mounted directly upon the hot combustion chambers C, C, 
and are supplied with the explosive charges from the reservoir G 
into which the gas and air are forced by the compressing pump E. 
The power transmitting shaft is driven by a connecting-rod P 
jointed to a rocker arm L which is pivotted at 4, and receives the 
motion of the pistons of the double-ended plunger N N through 
the connecting-rods M, M. The rocker arm L also operates the 
compressor Eby means of a connecting rod O. The supply valves 
for the combustion chambers are operated by connecting-rods, 
and controlled by a spring governor device carried by the balance 
wheel on the engine shaft. (Accepted June 11, 1886). 


5143. H. P. Holt, Manchester. Regulators for 
Supply of Gas to Gas Motor Engines. (6¢. 2 Figs.) 
April 13, 1886.—This invention relates to an improvement on 
Patent No. 3747 of 1885 of the same inventor, according to which 
a flexible dia oan covering the side of the regulator operates 
the gas supply valve, causing it to open when it is collapsed, and 

rmitting it to close when it is distended. The presentinvention 
ae for its object to provide for considerable fluctuations of the 
diaphragm taking place without altering the valve. In order to 
provide against ignition of the gas at the supply inlet, a weight 
attached to the valve bolt is held up by a string which hangs in a 
loop sufficiently loose to allow the ordinary movements of the 
diaphragm. In case of fire the string is consumed, and the weight 
descending draws forward the bolt and thus closes the valve. 
The flexible diaphragm may also be protected against fire by 
means of an outer corrugated metallic diaphragm, (Sealed August 


8, 1886). 
BOILERS. 

6888. R,H. Taunton, Birmingham. Improvements 
in Root and other like Tubular Steam Boilers. 
(8d. 3 Figs.) May 13, 1885.--This invention relates to an arrange- 
ment of feed water heating and mud depositing apparatus in con- 
nection with a Root tubular boiler, The feed water is heated to 
the full heat of the boiler in a coil of pipes situated underneath 
the bottom row of the inclined boiler tubes and immediately over 
the fire. It is then caused to pass under full boiler pressure 
through an additional mud drum, provided with bridges or ob- 
structions to facilitate the deposition of mud, and arranged so 
that the deposited matter is not disturbed by the flow of the feed 
water. (Sealed April 16, 1886). 

6573. T. Thomlinson, Sunderland, Durham. Im- 
provements in Steam Boilers, (6d. 2 Figs.) May 30, 
1885.—This invention applies specially to vertical boilers of the 
kind known as auxiliary or donkey boilers. The shell A is cylin- 
drical and contains the furnace B with a hemispherical top open- 
ing into a spherical combustion chamber D which is provided 
with cross water tubes E of large di to p te circulation 

Fig. Z : 


| 




















and givesincreased evaporating surface. The uptake F leads from 
the top of the combustion chamber through the water and steam 
space to the top of the dome-shaped shell. This boiler requires 
no stays, as all the surfaces subject to bursting or collapsing 
pressure are truly circular. The space left between the crown of 
the furnace and the underside of the busti hamber is 





amt 
available to allowa man to enter for cleaning or repairing. (Sealed 
May 18, 1886). 


6857. A. B.Scarborough and J. A. Barnard, Bon- 





ham, Texas, U.S.A. Apparatus for Remo Scum 
and Mud or other Sediment from Steam Boilers. 
(6d. 1 Fig.) June 5, 1885.—The apparatus consists of a pipe 
extending the lengd of the boiler at the water line, and another 
pipe extending along the bottom of the boiler. Both pipes are 
rforated along their undersides, and are connected outside the 
oiler with a three-way cock. When the cock is opened, the 
scum is forced out through the upper pipe, and the mud through 
the lower pipe, thus cleaning the boiler in a few moments. ( 
May 11, 1886). 


6865. A. Reis, Brussels, An Improved Steam 
Generator. (8d. 3 Figs.) June 5, 1885.—This generator 
consists essentially of tubes B of very small diameter arranged in 
independent batteries, and fixed at each end in frames C, which 
are preferably made of wrought iron or steel, and which, together 
with the covers E, form on each side a common chamber d for 
the tubes. Bolts or holdfasts F maintain the parts together, and 
insure the water tightness of the joints between the frames, 
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Owing to the inclination of the tubes, the generated steam rises 
through the tube G into cylindrical receivers H situated in a 
chamber I receiving the hot gases from the generator. The steam 
having passed through the receivers H in a zig-zag line, enters a 
steam reservoir consisting of two cylinders K of sheet iron or 
copper. The water formed by the condensation of the steam in 
the reservoir K, runs through a tube to the bottom of the gene- 
ioeeh, Q is the firedoor, | Ris the chimney. (Sealed May 28, 
886), 


8168. A.Mackie,London, Improvements in Fire- 
bridges for Boiler Furnaces, [8. 4 Figs.) July 6, 1885. 
—The object of this invention is to highly heat a body of air pass- 
ing through the firebridge for the purpose of combining with and 
aiding the combustion of the unconsumed gases or smoke passing 
over the ridge of the firebridge. The firebridge is made with a 
series of deep longitudinal vertical plates placed a short distance 
apart transversely to a horizontal cross-plate carrying the brick 
bridge. The vertical plates project into the firebrick work, so that 
part of the heat of the furnace being =, transmitted to the 
metal forming the passages at the back, these passages become 
highly heated, and heat the air passing through them. ( 

June 25, 1886). 


BOILER AND ENGINE FITTINGS. 


5542. H. J. Haddan, London. (J. L. Nelson, A. F. 
Landerholm, and J. Lang, Chicago, U.S.A.) Improvements 
in Water Gauges in Steam Boilers. [8d. 5 Figs.) May 
5, 1885.—The improvements consist in the application of plug 
valves which are kept open by the boiler pressure, but which are 
forced automatically on to their seats by the steam and water in 
case the gauge glassis broken. A sediment chamber is interposed 
between the lower gauge valve and the boiler. (Sealed April 30, 





6102. J. H. Mitchell, Brockholes, Yorks. Improve- 
ments in Pistons and Steam Engines, and Hydraulic, 
Air, or other Pumps, (8d. 3 Figs.) May 19, 1885.—The 
object of this invention is to provide simple and effective means 
for expanding the metallic rings of the piston so that the steam 
cannot pass between the piston and the cylinder. The wearing 
surface of the piston is formed by two outer rings accurately fitted 
between the lid and the flange of the piston block. Behind these 
rings, another steam-tight ring is employed equal in depth to 
the two outer rings, andin a space cut out of the inner ring a 
strong steel spring is inserted which forces out the inner and 
outer rings, en to fit tightly against the inside of the 
cylinder. (Sealed May 11, 1886). 


6474. G. W. Manuel and R, Marshall, London. 
Improvements in Stuffing-Boxes and Packing for 
Steam ines. (8d. 14 8.) May 27, 1885.—This in- 
vention relates to tandem engines in which the piston-rod passes 
from one cylinder to the other through an intervening space 
sufficient to allow of the withdrawal of the opposite cylinder 
covers. The separate stuffing-boxes on the covers of the cy- 
linder are entirely dispensed with, and a separate stuffing-box 
is provided, inclosing the part of the piston-rod between the 
cylinders, and formed so as to be fixed to flanges or bosses on the 
cylinder covers. This improved stuffing-box is divided longi- 
tudinally in halves, and contains preferably metallic packing. 
(Sealed May 18, 1886). 


12,016. B and G. W. Jones, London. Indi- 
cators for Water Gauge Glasses. (8d. 3 Figs.) October 
9, 1885.—This indicator is formed of a a or bar of metal, wood, 
or any other material, —— preferably one or more vertical 
lines or strips of any suitable dark colour, placed at about } in. 
from the water gauge glass. The magnifying power of the water 
in the tube causes that portion of the tube which contains the 
water to oupeee as a broad coloured stripe which is sharply de- 
iseny and is visible at a iderable dist (Sealed April 30, 
886 





GOVERNORS. 


6408. M. R. Moore, indianopolis, Indiana. U.S.A, 
Steam Engine Governors. [lld. 6 Figs.) May 26, 1885,— 
The improved governor consists of a flywheel mounted loosely on 
the engine shaft, and connected to it by a flexible toggle connec- 
tion. An eccentric controlling the slide valve of the engine is 
provided with two arms with friction rollers bearing against cam 
surfaces formed on the inside of the rim of the wheel. The loose 
flywheel revolves at a normal speed by reason of its inertia, and 
any sudden change of speed of the engine causes the shaft to 
outrun or lag behind the loose flywheel. The change in the rela- 
tive positions of the shaft and the wheel brings the cam surfaces 
into action, whereby the eccentric is shifted, and the point of cut- 
off of the steam by the valve varied accordingly. The controlling 





action of the ago is aided by the centrifugal force of weights 
pivotted in the loose flywheel, and the outward movement of 


which is resisted by springs “eee tend to draw the weights in- 


wards. (Sealed May 14, 1886 


7544. J.W. Macfarlane, Glasgow, N.B. Improve- 
ments in Governors for Steam gines. (8d. 11 Figs.] 
June 20, 1885.—The apparatus constituting the invention consists 
of a centrifugal governor contained in a steam chest A, having a 
flanged branch connected to the steam pipe from the boiler, 
and a branch C connected to the steam pipe leading to the steam 
engine cylinder. Communication between these parts is made or 
cut off as desired by a stop valve D operated by the handwheel E, 
and in the interior of which is contained a throttle valve J con- 
nected to a sliding block K, which is actuated horizontally by 
means of elbow levers f fixed to the hemispherical pendulums e of 
the governor. Rotary motion is communicated to the pendulums 
e, from a driving pulley N secured on the spindle L, When the 





stop valve D and the throttle valve J are in the relative positions 
shown in the illustration, the steam supply is cut off. When the 
stop valve is open, steam passes into the annular chamber I and 
thence through the ports of both valves to the engine, the supply 
of steam being regulated according to the load by the combined 
action of the governor pendulums e and of the spiral spring so 
moving the throttle valve J as to cover or uncover a greater port 
area in the = valve D. In the event of the governor stopping 
through the belt breaking or any other cause whatever, the action 
of the spiral spring causes the throttle valve J to cut off the steam 
rig id although the stop valve may still remain open. The block K 
is lubricated through the boring of the driving shaft L by the 
lubricator N! screwed in its outer end. (Sealed July 20, 1886). 


FIRELESS WORKING OF STEAM ENGINES. 


6155. A. M. Clark, London. (M. Honigmann, Greven- 
berg, Germany.) Improvements in the Firelees Work- 
ing ot Steam Engines by Means of Soda Lye, or 
other Liquids having a High Boiling Point. (8d. 
1 Fig.) May 19, 1885.—This invention relates first to certain 
arrangements for preventing the soda lye from being drawn from 
the soda steam boiler into the engine. The pipe which conducts 
the exhaust steam into the soda lye is to be carried up to a point 
at least half a meter hizher than the highest level of the soda lye. 
A self-acting valve is placed in a pipe connecting the dome over 
the soda lye with the highest point of the exhaust pipe, so that 
the valve opens as soon as the pressure in the exhaust pipe falls 
below that in the vessel containing the soda lye. The exhaust 
steam is introduced into the lye by means of perforated vertical 
or oblique pipes, in order to avoid the vibrations caused by the 
a of cold water in the perforated horizontal pipe near the 

ottom of the soda boiler as heretofore used. The soda steam 
boiler may be made of wrought or cast iron, and the tubes and 
other parts of copper or brass. Baffle plates are provided to 
arrest the soda lye which would otherwise be carried off with the 
escaping vapours during the concentration of the sodalye, The 
soda lye may be concentrated by means of steam from a common 
steam boiler so as to avoid the injurious action of metals on soda 
when under the direct action of fire. (Sealed May 7, 1886). 


7837. A. M. Clark, London. (M. Honigmann, Greven- 
berg, Germany). A Process of Producing Steam at High 
Pressure by Means of Steam at a Lower Pressure 
and Solutions having a High Boiling Point, and of 
Reconcentrating the Solution Employed. (8d. 1 Fig.) 
June 27, 1885.—A vessel W provided with circulating tubes S is 
arranged within a vessel N containing soda or potash lye, or 
other solution having a high boiling point. Steam under pressure 
is conveyed by a perforated pipe L! into the soda lye, whose tem- 
perature becomes in consequence quickly raised. If, for instance, 
the boiling point of the soda lye, under atmospheric pressure, is 
150 deg. Cels., and the temperature of the original steam is 
160 deg. C. (which corresponds to a pressure of 5 atmospheres) the 
temperature of the soda lye will in consequence of the absorption 
of the steam be raised to 210 deg, C., whilst the pressure in the 
soda vessel N is raised to 5 atmospheres. The temperature in the 
water vessel W is consequently raised to about 210 deg. C., whereby 























steam will be generated and raised to a pressure of 15 to 20 atmo- 
spheres, By repeated ee of steam the boiling point of the 
soda lye becomes gradually lowered, and the pressure in the water 
vessel correspondingly decreased. When the solution is so diluted 
as to be no longer available, the soda lye can be reconcentrated 
by means of the steam under pressure in the following way. The 
valves V3 and V! are closed, and V4 is opened to allow the pres- 
sure in the soda vessel to escape to the atmosphere, Steam 
under a pressure of 5 atmospheres or at a temperature of 160 deg. 
C, is then blown into the water vessel W through pipe L? by open- 
ing valve V2, where it is absorbed, and the soda lye is evaporated 
as the temperatures become equalised. The concentration of the 
soda lye continues until its boiling point corresponds to the tem- 
perature of thesteam used, which in the example is 160 deg. C. The 
vessels are preferably of copper, which is a good conductor of heat 
and resists perfectly the highest concentration of the soda lye. 
(Sealed May 18, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE QUEEN CITY OF THE PLAINS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 176.) 

On that night Denver was treated to about as lively 
a fire as one often sees. It has been remarked that 
there is nothing small about Denver, and the fire 
was no exception to this rule. The Academy of 
Music, quite a large structure, burned entirely out ; 
the smoke rolled into our hotel, and many of the 
guests packed their trunks and prepared to depart, 
but the Denver firemen were equal to the emer- 
gency and soon all was quiet. 

The next day was that set apart for the secular 
observance of the national holiday, and the 4th of 
July (5th) was ushered in with the usual noise ; still 


the Engineers assembled to proceed with the con- | 


vention. The Chamber of Commerce, where the meet- 
ings were held, was delightfully situated in a broad 
street overlooking the river. Unfortunately the 
convenience of this street had made it desirable for 
other purposes, and it was selected as the place 
for testing the fire companies. A hose-race oc- 


| gradually being replaced by permanent structures, 
steel rails substituted for iron, and other improve- 
| ments made, to place the road on a permanent basis. 
| The Louisville and Nashville Railway has 2065 
miles of road that cost on an average 43,004 dols. 
per mile, that being about the average capital in- 
crease per mile of the English roads in the last 
| fifteen years : 


1870. 1884, 
Average paid-up capital per mile £ £ 
of all the railroads of the United 
Kingdom ... dis 


Ae ... 34,106 42,486 
| Increase in fifteen years ... mt dae 8,380 
The reported increase of rolling stock will only 
account for about 1000/. of this increased capital. 
The Table on the following page contains a 
series of results well worthy of careful study 
‘by English railway managers. A careful inspec- 
tion of this Table will show the following re- 
sults for work actually done, i.e., the cost 
| of transporting one ton or one passenger one 
‘mile on our well-constructed roads, such as the 
New York Central and Hudson River, Pennsyl- 


201 
Average Cost of Transporting 
One Ton, or One Passenger Cents. Cents. 
One Mile. 
Maintenance of way ... aus 209 103 
| Repairs and renewals of loco- 
motives... we se a 082 044 
Total cost of motive power 271 148 
»» Operating expenses 1.130 530 


‘The author said that from the preceding Table it 
appears that theactual cost of transporting one ton, or 
one passenger, one mile on the London and North- 
Western is about double what it is on the Pennsyl- 
vania, in maintenance of way, repairs and renewals 
of locomotives, motive power, and total operating 
expenses. To this last item, for the London and 
North-Western, there should be allowed a large 
credit, as owing to the average length of haul for 
freight being shorter on that road than on the 
Pennsylvania, the terminal charges are propor- 
| tionately greater. 

The author pointed out that it might be objected 
|that the foregoing calculation is based entirely 
jupon his plan for estimating the ton and pas- 








UPPER END OF LOOP NEAR GEORGETOWN ; UNION PACIFIC RAILWAY, 


curred, and a horse-race of hose-carriages, and 
finally a ‘‘ burro race.” This last brought out all 
the lung force of the city, and the uproar was ter- 
rific. A burro, by the way, isa species of mule, 
and while it has been stated that the only thing 
more obstinate than a mule is mulier, yet that 
classic author never saw a burro. The winning 
animal was generally the one who started last and 
walked over the course. All who went at once to 
the front in the race invariably baulked in the 
course, and no amount of whipping or coaxing 
would move them. The shouts and noise were so 
great that the proceedings were frequently inter- 
rupted, and the lungs of the speakers who dealt 
with horse-power were not equal to the same 
amount of mule-power, and much of Mr, Colling- 
wood’s interesting report on tests of cements and 
masonry was consequently lost. | 
Professor Julien’s paper on ‘‘ Building Stone” | 
was also read, likewise one on ‘‘ Laying of Masonry | 
in Cold Weather,” by A. Noble, and one on “‘ The | 
Strength of Iron and Steel,” by C. H. Marshall. 


ENGLISH AND AMERICAN RAILWAYS. 


Mr. E. B. Dorsey, who has been investigating 
English railway matters in the interest of humanity, 
had a supplementary paper to present, and its re- 
sults are so startling the writer will consider them 
at some length. 

The author hitherto had contrasted some of our 
complete railways with those of Great Britain, and 
he now proceeded to examine others that are ina 
transition state, where the original bridges are 





| vania, Chicago, Rock Island and Pacific, Louisville 


and Nashville, main stem, &c., the cost compared 
with the English roads is about one-half for main- 
tenance of way, repairs, and renewals of locomo- 
tives and motive power, and from half to three- 
quarters for total operating expenses. 

On the roads of low cost and inferior construc- 
tion, with few exceptions, the average cost of these 
items for 1885 was less than on the English roads— 
varying from one-half to seven-eighths. 

For comparison let us select from the Table 
the London and North-Western Railway and the 
Pennsylvania Railroad Division of the Pennsyl- 
vania Railroad. Each of these may truly be said 
to be the most perfect and extensive of their respec- 
tive types. 

In the following Table the London and North- 


Western Railway is compared with the Pennsyl- 


| vania Railroad Division of the Pennsylvania Rail- 


road, of the United States : 


—_—a Pennsyl- 
1884, and North- Railroad 
| Western. Division. 
| Total length of line operated ... 1811 1471 
| Aggregate daily trains over 
| entire line a bi she 68 45 
| Average annual train mileage 
| per mile of line operated 21,086 14,135 
Average load of freight trains, 
tons... ia 53 ms 78 205 
Average passengers trains, pas- 
sengers ... a He Sa 38 42 
Average of all trains, tons and 
, passengers att te 68 169 


senger mileage, i.e., the average charge of 1d. 
|per ton per mile, and I}d. per passenger per 
|mile for ordinary tickets, and .4d. per mile for 
season tickets, including first, second, and third 
| class. 

For argument sake the author reduced all these 
| prices one-half, and by making proper allowance 
|for the difference in the price of labour and 
| materials that constitute almost entirely the dif- 
ferent items of operating expenses, he showed 
that the Pennsylvania Railroad was still found to 
cost less. 

It may here be noted in passing that the national 
| holiday was duly celebrated in the afternoon by a 
| most elaborate procession, which did us the honour 
| to march past our hotel. The military, the Odd Fel- 
| lows, the Knights of Pythias, and all similar bodies 
| formed the van, then came the trades processions, 
|and among these was that of W. J. Kinsey, which 
occupied about three-fourths of a mile alone. It 
| consisted first of his office, which was represented 
| by a wagon floored over, and on it were a book- 
| keeper, a cashier, a stenographer, and a sales clerk, 
the last two being charming Denver lasses. Be- 
{hind this followed every agricultural implement 
known to man, and some probably unknown to 
|most; mowers, binders, reapers, rakes, pickers, 
|&c. Behind all these came a prairie ‘‘ schooner” 
(a wagon with a duck cover and rigging), and in it 
sat a dilapidated specimen of a man with a broken- 
|down cook-stove with a disreputable pipe to it 
\and marked ‘‘ Kinsey as he first came to Denver.” 
| Kinsey of that time seemed to be sleeping off an 
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TABLE COMPARING THE Cost OF MAINTENANCE OF Way, REPAIRS AND RENEWALS OF LOcoMOTIVES, MOTIVE 
Power, AND TOTAL OPERATING EXPENSES. 































































































is | | Total © 
|2 ‘ost of 
Se Average Load Fn erhamayine Repairs and Re-| Total Cost of | Bia Cos 
s {8 | 3 of Train. of Way, | Bewals of Loco- | Motive Power.) “py pee 8 
3 tities oP | motives. sere 
: 1? i. | 
< |b | * he he . | he ! he he 
Name oF RAILROAD. iz | & | p S |Sdo s |S5e ; |65 | gs |oSe 
& ias| 215 jees = eS | & [2&8 & lees 
Pe ict | RM 3 [Ae 8 §°O a os 3 |0o§9 | A 65° 
4 i335; 2 Ele s 3 es |= Ag | os {a 
28 |s| rt) A se “a ° “= o 3. § od | 7 od 
#& \ee| & Yigs| & |EAD. £ £3.) # leas.) &£ ae 
5 les, £ 3 aw HB Sots) H |\Soeo) § SOoSs) H [Cord 
g/eS\B5) § [5/8 2g] s lsdse| s [esSsi 5 |ssa, 5 [38S 
elo le") < [Ble le*| a O84) S Ona & [goaR| fs Loans 
See ei am |mites. | £ cents.| cents. | cents. | cents. |centg.| cents. | cents. | cents. 
£=4, ols, =2 cents. | 
/1882| : eS en ee ee “s -» |15.26| .- 62.40 
Caledonian .. {ss 877| 43 69 | 87 | 55 | 9.54) .174 5.06 -092 | 15.92| .290 63.64 | 1.16 
1884) g78| 45 64 | 85 | 51/10.08| .198 | 5.22 102 | 16.26; .302 | 60.26 | 1.18 
1982} .. | .. Pe ee ee i os HSS) 64.42 
Great Eastern { 1883| 1,049} 42} .. | 69] 45| 55/1030] .188 | 5.30 | .096 /17.8g/ .325 | 63.04 | 1.15 
1884) 1,038, 43) .. | 68 | 46 / 55] 9.96) .180 | 5.06 | .092 1712) .311 | 61-24 | 1.11 
: (|1882) .. | .. en ce re et es ie 44080] «- 59.68 
Great Northern best 768) 68 | > 61 | 35 | 48] 9.50; .198 4.00 -083 | 15.50} .322 58.72 | 1.22 
(1884) 785| 69 . | 60] 34| 47] 9.20] .196 | 4.02 | .086 | 15.94) .324 | 56,24 | 1.20 
j1ssa} .. | .. ees ies | ae i so, [tae | sas 59.92 
Great Western {iss 2,268) 42 ° 65 | 45 | 65 | 14.22| .259 5.80 +105 | 15.26; .277 60.04 | 1.09 
nee 2,301) 42 . | 64] 44 | 64 4 255 Ae .» |15.38| .285 | 59.84 | 1.10 
* - oe ° re ery ee 48 AR a ps 18,66 oe 69.40 
ee id —_s 1888, “478,19 | :. | 74| 40| 54] 17.28| .3290 | 6.00 | .111 |agie2| .345 | 68.94 | 1.28 
** (1884) 496) 19 73 | 87 | 52] 16.26] .813 | 5.96 | .115 |1818| .350 | 67.30 | 1.80 
: ; a ae oe Se SS a -» (4006 | 77.32 
Lancashire and Yorkshire |1883; 494) 84 99 | 42 | 66 |12.78; .194 a . 17.52 | 267 75.12 | 1.14 
1884} 496) 88 96 | 41 | 64 | 12.46] .195 i 16.20) .253 | 71.06 | 1.11 
; eset — Rees Oo ae * -» |16.10| .. 66.54 
London and North-Western { |1883) 1,793) 68 78 | 39 | 69|11.90| ,202 4.60 078 | 15.40} .261 65.52 | 1.11 
1884) 1,811] 68 78 | 88 | 58]12.14] .209 | 4.78 | .082 |15.72| .271 | 65.66 | 1.13 
ee A a Oe SY Ae i SO ae 73.28 
London and South-Western { |1883) 721) 49 . 71 | 61 | 5612.78; .228 5.42 -097 | 16.66} .298 71.58 | 1.28 
— 722| 49 69 | 51 | 56 12.08 233 | 5.42 | .097 | 19.38) .346 | 71.46 | 1.27 
io’ ee cp ee . 82 ih a a 18.06; .. 66.52 
a ond ass 4o3| 63 91 | 56 | 63] 9.96) .158 | 4.24 | .667 |18.20| .289 | 66.08 | 1.05 
eS ~oe 417| 62 83 | 55 | 61 9.90 -161 | 4.48 | .073 | 17,94| .204 | 63.70 | 1.05 
s PPR IES ae eS os Se ae 3 66.18 
teen, Sheets, Ke, 1883} “314) 66 77 | 35 | 62] s92| .160 |: 14.90} .248 | 65.48 | 1.06 
** +" (11884! 316) 69 75 | 34 | 60] 8.80| .147 i 14.26| .238 | 65.02 | 1.08 
: 1882} .. |.. ie PR Ee |) ae ne +5 OE] ss 56.18 
Midland 1883} 1,381) 76 - | 61] 83 | 50) 9.50) .190 | 5.24 | .105 | 15.50! .310 | 56.30 | 1.12 
1884) 1,388) 76 61 | 33 | 50] 8.96] .180 | 5.06 | .101 [15.34] .3801 | 56.52 | 1.13 
ee eee ie ES RE | ee age -- |20.60| .. 69.14 
North-Eastern 1883) 1,534) 51 78 | 87 | 62} 12.86] .199 | 7.84 | .126 | 91.24] .843 | 67.74 | 1.10 
1884) 1,534) 49 76 | 35 | 69 | 12.38) .210 | 834 | 141 | 21.50) .364 | 67.78 | 1,15 
: . aOR Gales |) o> Uivalisedl sean se ie ie. | 74.44 
South-Eastern =... 4/1883} 370) 55 | =... =| 85 | 66 | 71] 10.78/ .152 | 3.88 | .055 | 18.02] .255 | 74.74 | 1.05 
_~ v, ane 59 aie 82 | 62 9.04 151 | 3.92 | .060 |17.22} .261 | 70.58 | 1.07 
All the railro: d 4 . ’ oa - o* 1 2! on oe * 16.42 * 64.94 
hie. — 1883|18,681| 46 | 42\417 | 73 | 43 | 57 | 12.02] .211 » {16.64} .201 | 64.34 | 1.18 
on 18,864] 46 | 42,486 | 71 | 42 | 55 11.64 .211 16.70| .304 | 63.18 | 1.15 
ll the railr ing oo] os +. se [se | oe | 121 es 16.74 +s 65.68 
— or 1983| 13,915] 54 | 49,258 | 73 | 44 | 57 | 11.74! .206 16.96| .300 | 64.84 | 1.14 
‘ 1884) 13,340} 54 | 49, 72 | 43 | 66] 11,44] .204 17.04; .804 | 63.96 | 1.14 
United States. dols. | 
niaameieant _ (|1883) 1,814] 52] .. [1s } 45 (152 J 17.6 | .116 | 7.1 047 | 24.5 | .161 | 86. 56 
"vue sirtigcmton mi 1884) 1,471} 45 | :.  |205 | 42 [160] 16.4 | ‘103 | 7, 044 | 23.8 | .148 | 84.5 | .53 
(lise 1,518) 46]. si0 % raf 13.2 | .080 | 6.2 037 | 22.2 | .133 | 782 | .41 
ee ee eee A 5 21.7 | .134 | 68 042 | 384.3 | .214 | 1232 | 77 
gag A R weal a 1884] 993] 53} .. |196 | 60 147] 18.8 | .198 | 5.2 .035 | 26.6 | .180 | 1085 | .74 
188s 003 58 err 196 +4 a 15.1. 100 | 4.9 083 }24.8 | .165 | 928 | .68 
ouisvill y 405 109 | 13.15} .121 | 4.51 | .041 | 20.60! .190 | 85.31 | .783 
goes tomy 1884) 185] 23 | 86,373 [145 | 59 /112]10.46/ ‘093 | 4.64 | .041 |90.57| .134 | 85.39 | ‘762 
’ ** ()1885) 185) 21 | 86,804 /149 | 58 114] 10.96) .096 | 4.13 | .036 |18.67| .164 | 81.58 | .716 
|1883/ 119) 16 | 37,198 |153 | 39 116 | 17.48) .151 | 4.57 | .039 | 20.47] .176 | 103.94 | .896 
Nashvilleand Decatur —.. 4 |1884) 119 15 | 37,420 |161 | 49 |125 | 13.59) .109 | 4.68 | .0387 | 21.06] .168 | 97.21 | .777 
/1885| 119) 15 | 37,769 |162 | 64 |198 ] 12.57} .098 | 4.16 | .083 | 20,25] .159 | 91.39] .714 
: 2 1883| 189) 17 | 66,357 /129 | 34/103 | 21.18} .208 | 4.66 | .045 | 19.67] .191 | 89.45 | .869 
South and North Alabama |1884/ 189] 18 | 55,521 /124 | 45 /107 | 15.82| (143 | 4.74 | .044 |19,48| .182 | 87.00] .g18 
(1885) 189) 19 | 55,818 /117 | 67 |101 | 10.99) .109 | 4.25 | .042 | 18.57] .18¢ | 75.57 | .748 
‘ { |1883} 179] 12 | 36,069 /137 | 43 105 | 23.12] .220 | 4.56 | .043 | 19,07] .181 | 95.38 | .908 
Mobile and Montgomery io 179] 13 | 36,119 |129 | 52 |104 | 98,38) .273 4.67 .045 | 19.42] .187 | 104.36 | 1,000 
|1885) 179) 14 | 36,154 |123 | 75 |104 | 22.91) .220 | 4.09 | .039 |1818| .175 | 92.42 | .889 
New Orleans, Mobile, and f |!883} 141] 12 | 73,052 /150 | 64 |110 | 18.74/ .170 4.34 .039 | 20.86} .190 | 99,08 | .901 
Ries 7 9 |1884| 141) 12 | 73,195 [143 | 80 /112 | 22.08] .197 | 4.54 | .040 | 21.61] .193 | 107. .955 
1885) 141) 12 | 73,241 /138 | 93 114 | 16.05) .141 | 3.91 | .084 | 20.78] .174 | 94.07 | .843 
en 1883} 171) 4 | 28,200 /134 | 42 | 91] 50.78] .558 | 4.33 | .048 | 21.25] .233 | 111.81 | 1.929 
Knoxville Branch ..—.. ) |1884) 171| 10 | 26,464 {192 | 39 | 88 | 35.53] .404 | 4.60 | .052 | 21.04] .239 | 93.94 | 1.069 
\1885| 171) 11 | 26,624 |196 | 81 | 91/9216] .243 | 4.14 | .045 [19.11] .210 | 74.55 | .919 
Se /1883) 258) 10 | 35,667 |100 | 32 69 | 24.26) .352 4.36 063 | 18.65] .270 83.74 | 1,212 
Memphis Line +. 4/1884; 258! 9 | 85,702 |110 | 89 | 76 | 22.82} .300 4.53 .059 |19.65| .259 84.58 | 1.113 
1885) 25s) 9 | 35,710 |126 | 34 | 81 | 21.84] .27 4,00 | .049 | 19.44] .240 | 84,36 | 1041 
Pee /1883) 151) 14 | 41,782 126 | 27 | 93) 22.17| .288 | 4.57 | .047 |19.68| .212 | 82.76 | .990 
Henderson Division —.. . 1884) 151| 13 | 41,854 138 | 42 [116] 25.00} .216 | 4.76 | .041 |19.77| .170 | 93.77 | .808 
1885} 151) 13 | 41,904 |152 | 45 has 15.98} .128 | 4.25 | .084 | 17.29] .138 | 80.60 | .645 
s pe { |!883) 208} 8 | 33,108 |109 | 32 | 74 | 34.08 .460 4.35 .060 | 16.45] .222 | 102.97 | 1.391 
t. Louis Division... | |1884) 208 9 | 83,297 |109 | 33 | 75|39.17| .429 | 4.56 | .061 | 17.04] .217 | 101.41 | 1.352 
Utes 208] 9 | 83,872 |192 | 32 | 82] 28.32| .345 | 4.05 | .049 [1586] .193 | 93.35 | 1.139 
— dak { |1883| 110} 17 | 44,469 |113 | 41 | 80] 16.87| .201 | 4.34 | .054 | 21.04] .263 | 107.81 | 1.348 
Cincinnati Division ++ 4 {1884) 110) 18 | 44,689 |125 | 51 | 92 | 16.75!) .171 4.56 .049 | 20.26} .220 | 106.86 | 1.161 
Uisss| 110) 19 | 44,391 /185 | 45 | 95 | 14.55; .153 | 4.05 |, .042 | 18.98) .200 | 103.11 | 1.086 
e ({1883) 67} 10 | 44,469 |103 | 87 | 60 | 38.14) .636 | 4.03 | .067 | 18.63} .310 | 96.84 | 1.614 
Lexington Branch .. -.< 11884) 67} 11 | 44,533 |159 | 48 | 90 27.71 | .808 4.39 .048 | 19.16) .213 88.63 .985 
\ fuses} 67] 11 | 443564 |165 | 40 | 91 | 20.95) [930 | 3:90 | ‘048 |17.84| ‘200 | 78.73 | ‘365 
Chicago, Rock Island, and /|!883) 1,384] 22 | 52,208 /109 | 58 | 95 |17.12| .180 | 3.81 | .035 | 16.83] .177 | 77.50 | .817 
Paciio ..  .. ,. 4 |884/ 1,884) 25 | 52,963 |110 | 49 | 94] 14.08; 150 | 3.53 | .087 | 16.85] .177 | 72.43 | .767 
‘\Jiss5| 1,384] 22 53,221 |106 | 52 | 93 | 14.67, .158 | 3.18 | .084 | 18.08] .194 | 74.32 | .804 
~_ sora mer,  _{ ft888) 287) 26 | +. (B68 | 44 [221 | 25.61) 1115 | 9.82 | .042 | BL17] .141 | 107.14 | 478 
hiladelphia and Erie... 1884) 287} 26 * 279 | 38 (221 | 21.15) .096 9 57 .043 | 28.03} .127 93.58 .423 
\]t885) 287) 26 |... 288 | 85 (220 18.06; .079 | 7.77 | .034 | 25.48) .111 | 83.10 | .360 
1 i ' } 














old drunk and trying to cook his food at the cook- 
stove. Then followed a fine traction engine pull- 
ing wagons laden with ploughs and other agri- 
cultural implements and some five or six buggies | 
fastened together. Then, to close, was ‘‘Kinsey as 
he now is.” This wasa gorgeous picture of magnifi- 
cence and can’t be described. The whole country 
around came to see this show, and the writer saw 
one enterprising woman who had eight children in 
her wagon, one being in her lap and she holding 
the reins above it. They camped out in the streets, | 
eat their lunch, and not one disorderly person was | 





- be seen, although all the saloons were in full 
ast. 

In the evening there were fireworks and the 
usual conflagration. This time it was quite near the 


| hotel; indeed, within half a block. This fire business, 


although interesting, especially when so near to 
our domicile, was becoming monotonous. The 
writer had an interview the next day with one of 
the local committee and told him we fully appre- 
ciated their kindness in burning their city for our 
pleasure, but hoped they wouldn’t make too many 
sacrifices for our entertainment, and if their ar- 





rangements for that night’s fire had not gone too 
far, would they kindly have it about six blocks off, 
as the ladies were somewhat timid. He promised 
to consider it, and evidently did, for that night 
we had instead of the usual fire, simply two alarms. 
It is fearful to contemplate such enterprise as that 
of Denver; had we stayed another week these 
patriotic citizens would have rivalled the Russians, 
and Denver would have gone down to posterity as 
eclipsing Moscow, although we had no Napoleon 
with us, yet we had a Wellington, and probably the 
Denver people had, in reading history, become a 
little mixed in the names. 

The closing scenes of this convention now drew 
on rapidly, and after Mr. Dorsey’s paper had been 
considered, the Society went into a business meet- 
ing, and various matters were discussed, among 
them an invitation from the Honourable E. B. 
Washburne to attend the American Exhibition in 
London next year was received. No action was 
taken on this, as it is rather of a business nature, 
not emanating from any kindred scientific body. 
The question will probably come up at the annual 
business meeting of the Society of Civil Engineers 
in January, 1887. Having now concluded the 
regular order of the convention, and having given 
our kind hosts a reception at an hotel, we were 
ready to see such portions of the State of Colorado 
as were accessible, and accordingly started off 
the next day for Greeley to inspect the irriga- 
tion system. This is the glory of Colorado, and 
indeed without it the State would be almost a 
desert. In some parts of the State there is 
ample water supply, and this is fed by the 
snows of the Rocky Mountains, which are deep, 
and on many peaks remain all the year. By 
collecting this supply through canals and feeders, 
and distributing it over the portions needing it, the 
whole face of the country is rapidly changing. 
The present methods are rather crude, and are the 
immediate development of necessity ; the gradients 
vary from 1 ft. in a mile to 10 ft. ranging below 
3 ft. The Citizens’ Canal has a fall of 1 in. 
in 10,000 ft. at one point, while the Del Norte 
Canal, running through a rock cut, falls 30 ft. ina 
mile. The standard of measurement is a cubic foot 
per second, and this it is stated will irrigate 50 
to 55 acres. The annexed diagram shows the 
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The view on page 212 
shows that portion of the canal running through 
Platte Cafion ; while another illustration is given 
on page 216 of one of the aqueducts. 

The entire canal system of Colorado embraces 
over 800 miles of large size canals completed and 
about 150 miles projected, and about 3500 miles of 


method of irrigation. 


canals of secondary size. The extent of the distri- 
buting territory is about 40,000 square miles, and 
the entire system has cost from 10,000,000 dols. to 
12,000,000 dols. The total area supplied is 2,200,000 
acres, and the arable land is 26,000,000 acres. In 
one case a flume crosses Bijou Creek at a height of 
30 ft. and is 2700 ft. long. These considerations show 
what the enterprise of Colorado is, and how alive the 
people are to the needs of their land. The Society 
was delighted with its investigations, and prepared 
to enjoy the next day’s trip, which was of a grand 
and imposing character, being a ride to Georgetown 
through the beautiful Clear Creek Cajion. 
Descriptions fail to present this ride adequately, 
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and reliance must be principally placed on the en- 
graving accompanying this notice to convey to your 
readers what we saw. The maximum grade is 211 ft. 
to the mile, and the shortest radius is 478 ft. The 
first view is of Inspiration Point, and is sufficiently 
inspiring to tempt any one to take the ride. Itmay 
be remarked here that the progress of civilisation has 
changed the waters of Clear Creek from their ori- 
ginal colour. This creek is of a muddy yellow, due 
to the dirt washed in from the tailings at the upper 
end, but it rushes alongside the track with great 
force, and frequently leaps over a rock with a roar- 
ing sound at once melodious and startling. 

The engraving on page 212 shows another 
sinuosity of a narrow gauge railway, and the en- 
gine plunged around this curve as though it was 
thoroughly used to it and really liked the fun. 

At Idaho Springs we found hot wells, swiinming 
baths, and natives anxious to sell us ‘‘ specimens.” 
These consisted mostly of bits of pyrites and galena 
ore, whose lustre renders them very saleable to 
strangers. 

At Golden there is a university and a mining 
school, and indeed there are the greatest facilities 
for a practical education in this branch. That it is 
sorely needed in Colorado is evidenced by the many 
unsuccessful prospectors whose abandoned claims 
point sadly to the passer-by the futility of human 
hopes, and seem to be warning ghosts of the past 
against rashness, and too great trustfulness. 

The view from Black Hawk from the passing train 
showed the smelting works and other industries, and 
suggested to the writer that there was more money 
in smelting than mining, just as the broker who does 
a commission business in stocks grows rich whilst his 
patrons lose millions. 

At last Georgetown came in sight, and we rapidly 





Siemens processes. We understand that a compara- 
tively small proportion of aluminous ore got in 
County Antrim is also used in the blast furnaces, 
but no Spanish or other foreign ore takes part 
in the production of Barrow pig iron. In the 
shape of fuel and reducing material used in the 
smelting operation, there are shown some excellent 
specimens of the famous coke made in County 
Durham by Messrs. Pease; and along with these 
there are samples of coke and coal made or worked 
at the company’s own collieries near Barns- 
ley. The pig iron which is made at Barrow is 
shown in great variety, there being all the various 
grades from the very open largely crystallised No. 1 
Bessemer pig down to the mottled and white iron ; 
and some special small pigs of the latter qualities 
are likewise included amongst the exhibits. 

Amongst the raw materials used in the manufac- 
ture of steel as shown in this collection we ought 
perhaps to include the spiegeleisen and other alloys 
which accompany it. These embrace a number of 
brands of Swedish pig iron, together with English 
and foreign spiegeleisen and ferro-manganese con- 
taining from 7 to 80 per cent. of the last-named 
metal. A specimen of tungsten alloy is also included 
in this portion of the collection. Some of these 
materials are specially of use in the production of 
the steel castings which are now in such great de- 
mand amongst engineers. 

The examples of manufactured materials are ex- 
ceedingly numerous, varied, and interesting. As 
might be expected, they include specimens of 
almost all the finished goods produced by the com- 
pany’s rolling mills. A prominent feature amongst 
these exhibits is a collection of rails and tested 
pieces of very heavy section. Amongst the latter 
there are shown portions taken from the heads of 
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ran around the town and proceeded to the cele- 
brated Loop, a plan of which is given above, and a 
careful study of which is necessary to properly un- 
derstand the pictures given of this most peculiar and 
unique method of railway construction. 

The view on page 201 shows the upper end of the 
Loop, and those on pages 216 and 217, the general 
alignment of the railway, and the viaduct at the 
lowerend. It may be remarked that to make two 
miles 3.9 miles are travelled, and an elevation of 
623 ft. attained ; the average grade is 160 ft. to the 
mile, and the maximum grade is 190 ft. At the 
point where the road runs under itself the viaduct 
(see page 217) spans the valley; the distance be- 
tween the upper and lower tracks is 75 ft. 

(To be continued.) 








IRON AND STEEL AT THE EDINBURGH 
EXHIBITION. 
(Continued from page 117.) 

In returning to the collections of iron and steel 
in the Edinburgh Exhibition, we may first refer to 
the fine display by the Barrow Hematite Steel Com- 
pany, at west end of the Central Court. This collec- 
tion contains illustrative examples of the ores and 
other raw materials used in the company’s blast fur- 
naces, and subsequently in completing the steel- 
making operations. Amongst these we notice various 
specimens of hematite obtained from the company’s 
own workings, chiefly those of the Park, Stanh, 
and Lindal Moor Mines—all within what may be 
regarded as the Barrow district. There are both 
hard and soft or granular ores, all of very rich 
quality, and the collection also embraces samples of 
kidney hematite. Not only is the Barrow ore ex- 
ceedingly rich in iron, but it is also almost free from 
sulphur and phosphorus, and consequently the pig 
iron or crude metal which it yields is specially suit- 
able for conversion into steel by the Bessemer and 








rails which exhibit a high tenacity, the tensile 
strength averaging upwards of 40 tons per square 
inch, and the specimens having become reduced in 
area by extension from 38 to 45 percent. of the 
original size. It is scarcely necessary that we 
should here enlarge upon the equipment of the 
Barrow Steel Works in respect of their facilities 
for hammering or cogging steel ingots and rolling 
the resulting blooms into bars, plates, sheets, &c. 
Those facilities are very complete, and of the most 
approved kind, and this collection shows a very full 
illustration of what is done in producing plates, 
angle bars, &c., for boilermaking and shipbuilding 
purposes and for the construction of bridgework. 
Many fine samples are shown in this department, 
including plates which have been subjected to the 
dynamite explosion test, and pieces of plates and 
bars which have undergone the tensile test, with 
the result that they show a carrying power of 40 tons 
per square inch with an elongation of 20 per cent. 
down to 25 tons with an elongation of 30 per cent. 
The properties of ductility and tenacity in Barrow 
steel are likewise indicated by twisted specimens of 
bulb bars and angle bars, and by others which have 
bent double, while bars of various sizes have been 
‘*knotted” cold, and some specimens of chain 
made of mild steel are exhibited which have borne 
four to five times the maximum working load with- 
out showing even the slightest sign of surface frac- 
ture. The welding and forging qualities of the 
Siemens steel made at Barrow are exemplified 
by a Galloway tube and a flanged combustion-box 
plate. By way of illustrating the manufacture of 
tin-plates from Bessemer steel there are shown 
various specimens of billets and bars and of the 
tinned plates of very large size made from them, 
together with samples of tin-plate goous stamped 
in different stages of manufacture. Hoop, wire, 
and machine-cut nails made from Barrow mild steel 
are likewise included, and the manufacture of steel 





castings is illustrated by rail and tram crossings, 
pinion wheels, brackets, &c., all of which seem to 
be of the highest quality. 

Several of the most eminent of the Sheffield 
steel manufacturing firms take part in the Edin- 
burgh Exhibition. In Court 1, within a short dis- 
tance of the Barrow Company’s stand, we have 
Messrs. Charles Cammell and Co., who illustrate 
the several departments of the steel trade in which 
they have acquired a reputation. They show a 
variety of goods in the shape of crucible steel and 
Bessemer steel forgings, including several two-throw 
crankshafts, partly rough and partly finished. 
There are also locomotive wheel tyres, axles, 
crucible steel propeller blades, springs, rails, and 
other bar sections of various kinds. In a separate 
case some samples of cast steel for tools, files, 
&c., are exhibited, and along with them numerous 
specimens of finished files. At one part of the 
stall there are arranged several examples of 
Wilson’s patent compound shell. The partitions 
forming the ends of the stall are covered witha 
number of very fine photographs of considerable 
size. One of them represents a hollow forged cast 
steel cylinder which was used in a hydraulic forg- 
ing press. The ingot from which this cylinder was 
forged weighed 42 tons. It was cast rather more 
than a year ago. The other photographs represent 
marine engine three-throw crankshafts made by the 
firm, some of them forged from the solid and the 
others built up. One of them was for the ‘‘ Wilson” 
liner El Dorado, built by Earle’s Company, of Hull. 
It weighed when finished 6 tons 5 cwt. The 
engines of which it formed a part were of the triple- 
expansion type, and it was made last year. 

In the same court, and exactly opposite Messrs. 
Cammell and Co.’s stand, we find one occupied by 
Messrs. Turton Brothers and Matthews, of Shef- 
field, through their agent for Scotland, Mr. William 
Dunlop, Glasgow. The leading feature of this col- 
lection is a large display of railway springs of 
different kinds, and more especially Timmis’s 
patent spiral spring, which, by the way, is used in 
three of the locomotive engines shown in the Cen- 
tral Court,, namely, those made by Messrs. Diibs 
and Co., Messrs. Neilson and Co., and by the 
North British Railway Company, and in the tender 
attached to the engine made for the Highland Rail- 
way by the Clyde Locomotive Company, Glasgow. 
Tool steel, files, and hammers are also shown at 
this stand, and so far as it goes the exhibitors have 
made a very good display of their specialities. 

Cast steel goods of another special class are 
shown in great extent and variety in the Central 
Court by Messrs. Robert Sorby and Sons, another 
eminent Sheffield firm. In this instance the ex- 
hibits almost entirely consist of general edge tools, 
saws, agricultural tools, sheep shears, &c., together 
with some examples of crucible steel in what may 
be termed the raw condition. In many respects 
this collection is of the same character as that 
shown in the Forestry Exhibition, and therefore it 
is unnecessary that we should dwell on it with any 
detail. Of the character of the exhibits there can- 
not be two opinions. 

Messrs. Merry and Cuninghame, who have long 
been known amongst the leading ironmasters of 
Scotland, commenced to make steel about a year 
ago, as may be remembered, at a works specially 
erected and equipped for the purpose in connection 
with their Glecseateah Iron Works, near Kil- 
birnie, Ayreshire ; and in Court 2 they have got a 
stand at which they give us some indication of 
what they are able to do in manufacturing steel 
by the basic process. The stand might have been 
made more attractive by laying out the specimens 
more systematically and labelling them so as to 
afford some instruction to both the ordinary visitors 
and to the specialists. Taking them as we find them, 
however, we may note that they include a number 
of samples ‘of excellent blackband and clayband 
ironstone, both raw and calcined, together with a 
variety of samples of pig iron, some bearing the 
Carnbroe (Lanarkshire) brand, and others that of 
Glengarnock. Along with these there are shown 
specimens of the dolomitic or magnesian limestone 
used to form the Bessemer converter linings, basic 
or phosphoretic slag from the converter, basic 
bricks, &c. Next we come to some examples of 
Glengarnock basic steel, a number of which show 
in a very marked manner the results that can be 
obtained by having recourse to various mechanical 
tests, including the hammering, doubling, and 
twisting of bars—-all in the cold state. The ex- 
hibits at this stand likewise include a number of 






; 
: 
; 
' 








ENGINEERING. (Aue. 27, 1886. 








ATKINSON’S DIFFERENTIAL GAS ENGINE 
CONSTRUCTED BY MR, JOHN COCHRANE, ENGINEER, BARRHEAD, 
(For Description, see Page 207.) 
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STEEL CANTILEVER RAILWAY BRIDGE OVER THE ST. JOHN’S RIVER, N.B., CANADA. 
CONSTRUCTED BY THE DOMINION BRIDGE COMPANY, LIMITED, MONTREAL. 

















(For Notice, see Page 207.) 


_Fig.J8. east cantivever. 








4 


ror 
A} 
ca 





lee OS | Zl | 
\[Somimionm paioce co. 'o.] 


7; aX < —== -* pe Pp Lf 













¢ 


















































| aes Wig Re inf. Pl. N s Ya Re~- ink, PI 
BDEH.I. Ye ; 0 les Sepia: 
CRKLG- 72... P PRK. ae 
| Rapeee BR» "pe . q 

———a == =a ; a Say 

; ‘ 
= chy sus 
a or ~< L = —— 3 
—_ = — 





1. to 15...%6° Pin PI. 








Fig.20. PLAN OF CENTRE CONNECTIONS, 





a 














g 











SRST, 
AGA 


h 


15 


ap St 








w 


ar 





































































































































































































toothed wheels and other castings, all of which 
seem to indicate that they are fitted for going 
through a vast amount of tear and wear. Amongst 
what may be called the raw materials in this col- 
lection we should have included some very fine 
coal, but there is no label attached to it to tell us 
where it was obtained. 

Lastly, in connection with these exhibits, we 
may direct special attention to some specimens 
of first-class boiler-plate made from Messrs. Merry 
and Cuninghame’s basic steel, all of which have 
been manipulated by Messrs. Lindsay Burnet and 
Co., of the Moore Park Boiler Works, Govan. 
The first of these is a lower front end plate fora 
marine boiler flanged for three furnaces, all the 
edges being dressed for caulking, and the manholes 
being cut out in elliptical form by means of a spe- 
cial machine. Near it is shown a flanged plate for 
the front of a Lancashire boiler, also flanged for 
the furnaces and with turned-out edges. ext we 
have the end ring of a Lancashire flue with one of 
Burnet’s improved weldless angle hoops, the flang- 
ing being done on a circular plate. These hoops 
are designed specially to take the place of rings 
formed of steel angle bars, such rings being neither 
easily nor satisfactorily welded. Another advantage 






































HALF SECTION AT PIER. HALF END ELEVATION. 


of the weldless hoop is that the section is of uni- | show full-sized models of several steel castings 
form thickness throughout, there being no thick | used in the construction of recent steamships. 
root in the section. Such hoops are said to be very | One is a cast-steel stern frame, all in one piece, 
| easily plied up in rivetting. Messrs. Burnet and another is a solid cast-steel rudder, besides which 
| Co. have made anumber of boilers which they have there are a built crankshaft, and a four-bladed 
| fitted with these weldless hoops, and they have sup- | propeller. These models are illustrative of work 
plied a number of hoops to other boiler makers, | done on account of British mail steamers, for 
Another plate is in the form of a dished end fora the British Admiralty, and for the Italian, Rus- 
steam receiver, dome, or air-vessel, with an elliptical | sian, and Danish Governments. The stern frame 
manhole flanged down the inside. The flanged of which the model is shown, was made for the 
edge of the manhole has been thickened and | London and North-Western Railway Company’s 
faced, making a tight and very strong job. | steamer Irene, which was built and engined by 
In the same court there are two stands (Nos. 9 | Messrs. Harland and Wolff. Messrs. Jessop and 
and 26) at which there are numerous illustrative Sons have as their representative for Scotland, Mr. 
examples of the manufacture of crucible cast steel in | E. D. Dunlop, Glasgow, who has charge of the col- 
Scotland. At No. 9 Stand, Messrs. Archibald | lection just referred to. 
Baird and Son, Glasgow, show a very great variety | 
of such castings in a more or less finished state. | 
The other stand is occupied by Messrs. Dickson | 
and Mann, of the Bathville Wagon and Crucible iti eluded 
Steel Works, Armadale, near Bathgate, whose | EW Sourn WatEes—(coneluded). 
specialities of manufacture in this connection are| ‘‘ New South Wales abounds in minerals,” as we 
chiefly steel castings for colliery and miring pur- are told in an official publication of the Colonial 
poses. Both firms show goods which are made of | The aggregate value mined in New 





THE COLONIAL AND INDIAN 
EXHIBITION. 





Government. 
steel of very high quality. | South Wales up to the end of 1884 was 60,884,340). 
Messrs. W 


illiam Jessop and Sons, of Sheffield, This total was made up of the following amounts : 
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Gold, 35,361,5501. ;_ silver, 185,405/. ; coal, 
15,453,9841. ; kerosene shale, 747,172l. ; tin, 
4,965,4471. ; copper, 3,982,078/.; iron, 188,0741. 
Antimony, lead, asbestos, bismuth, and other 
minerals were also gathered from the earth. The 
number of miners employed in New South'Wales at 
the census of 1881 was 18,873, engaged in the 
following mines: Alluvial gold, 7109 ; quartz ditto, 
1947 ; tin, 4530; copper, 1177 ; bismuth, 12; coal, 
4297. The total area under mineral lease and appli- 
cation to lease was, in the same year (1881), 111,014 
acres. The value of the minerals raised during the 
ten years ending 1841 was 81,2751. ; 1851, 634,9371. ; 
1861, 14,276,6371. ; 1871, 16,638,574. ; ending 1881, 
23,441,890/. Since the year 1884 the quantity of 
silver obtained has greatly increased. ‘‘ The colony 
of New South Wales,” says another official publica- 
tion, ‘* possesses the richest, most accessible, and 
extensive coal and cannel coal seams in the Southern 
Hemisphere, which must ultimately make it the 
greatest and richest of all the Australian colonies.”’ 
In the Exhibition are several examples of coal, but 
less care seems to have been taken to have this fuel 
well represented than in the case of other minerals. 

The approximate area of carboniferous strata in 
the colony is estimated at 23,950 square miles. The 
principal coal beds exist along the coast to the 
north and south of Sydney, the southern limit on 
the sea-board being at Ulladulla, while at the north 
the coal-bearing strata ceases on the coast near 
Newcastle, although it runs somewhat further north 
inland. On the northern edge of this @reat coal 
basin thick seams crop out along the coast and 
mountain ranges from Pier Head to Newcastle ; 
a distance of 18 miles. On the southern side 
thick coal, and cannel seams crop out from Coal 
Cliff to near Shoalhaven, a distance of 45 miles. 
To the west there are also thick seams running 
to the surface at the Blue Mountains, Lithgow 
Valley, Wallerawang, &c. 

In the neighbourhood of Newcastle, about 100 
miles north of Sydney, coal was first mined in 
1802, and it is from this district that the colony 
still gets its chief supplies. There are considerable 
facilities for shipping coal in this port, consisting of 
staiths, steam and hydraulic cranes, &c., the load- 
ing capabilities of which are set down at 16,200 
tons a day. 

The upper coal measures in the western district 
are, according to the Government geologist, 480 ft. 
thick. They rest conformably on the marine beds 
of the lower coal measures, and are overlaid by 
more than 500 ft. of Hawksbury sandstone. Eleven 
seams of coal have been counted in them. The 
lowest, which is 10 ft. thick, lies about 25 ft. above 
the marine beds. This seam of coal crops out to 
the surface on the railway near Bowenfels, It dips 
at a low angle of 3 deg. to 5 deg. to the north-east, 
and is, therefore, easily worked. As it passes 
under the vast extent of mountain ranges to the 
north and east it will be inexhaustible for genera- 
tions to come. 

In the year 1833 we are told that 328 tons of coal 
were raised in the colony. In the fifty years follow- 
ing the production was raised to 2,749,109 tons, 
these being the figures for the year 1884. The 
average price was 9s. per ton, giving a total value of 
1,303,077/. Excellent descriptions of coal for 
household, steam, smelting, and gasmaking are 
raised. The largest exports are made to Victoria, 
Hong Kong, San Franciseo, South Australia, 
Manila, Japan, Valparaiso, Honolulu, India, Tas- 
mania, New Zealand, and Queensland. There are 
over 1000 vessels of different kinds engaged in 
this trade. 

A description of kerosene shale, similar to the 
Scotch boghead mineral, occurs in saucer-shaped 
deposits from a few inches to 5 ft. thick. These, 
however, are said to be much richer in volatile 
hydro-carbons than the boghead mineral of Scot- 
land. The Hartley shale yields 160 gallons of crude 
oil, or 18,000 cubic feet of gas per ton, with an illu- 
minating power as high as forty candles. It is 
largely mixed with ordinary coal in the manufac- 
ture of gas ; and indeed is exported to Great Britain, 
America, and other countries for the purpose. Two 
companies have been established for the manu- 
facture of petroleum and other products from this 
shale. 

We append in the annexed Table a few analyses 
of coals from different districts. 

It will be noticed that gold supplies by far tho 
larger share of the total value of mineral products 
above quoted. In the year 1839, Count Paul Strz- 
lecki discovered the existence of the precious metal 








in the Wellington district. In 1841 the Rev. W. B. 
Clarke prophesied that gold would be found in Aus- 
tralia in considerable quantities, and three years 
later Sir R. Murchison confirmed the correctness of 
this theory by scientific reasoning. The discovery 
of gold in California about this time caused many 
people to migrate to the western side of the 
North American continent, and amongst them was 
Mr. Edward H. Hargreaves. This gentleman was 
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familiar with the colony of New South Wales and 
was much struck by the similarity of geological 
formation of the two countries. Impressed by this 
fact he returned to Australia, and on the 12th of 
February, in the year 1851, discovered gold at 
Lewis Pond’s Creek, near Bathurst. 

The history of the gold workings is too long a 
tale, and has been too often told, to bear repeat- 
ing here. Within thirty-two years of Hargreaves 
making his discovery known to the world in 1851, 
9,489,454 oz. of gold have been won from the soil 
in various ways, representing a value of over 35 
millions sterling. In 1884, 105,000 oz. were re- 
ceived in the Royal Mint at Sydney, whilst during 
the twenty-seven years ending with 1883, gold to the 
extent of 13,633,504 oz., or. just about 52 millions 
sterling, was coined at the Sydney Mint. 

The estimated auriferous area is about 70,000 
square miles in extent. In fact, it is probable that 
the goldfields extend with short intervals through- 
out the entire length of the colony, although there 
are vast tracts in the interior which have not been 
prospected. It is considered probable that new 
discoveries will be made for many years to come. 
Even where gold is known to exist, with a few 
exceptions, quartz veins have not been worked to 
any considerable depth. The deepest mine in the 
colony is at Adelong, where payable quartz has 
been raised from a depth of 1030 ft. A sample of 
auriferous pyritous quartz, from this district, which 
was taken from a depth of 900 ft., is shown in the 
Exhibition. Alluvial lands have in some instances 
been worked to a depth of 200ft. Gold mining as 
hitherto carried on has been principally confined to 
the working of river beds, shallow alluvial claims, 
and deep leads. 

In the Exhibition there are a large number of 
specimens of gold in the various forms in which it 
is found. Perhaps the most interesting of these is 
the first nugget found in Australia at Baliarat. 
This, inany of our readers may remember, was one 
of the lions of the first great Exhibition of 1851. 
A specimen of quartz from the Mother Shipton 
reef at Temora contains 258 0z. of gold, whilst at 
some of the reefs from Hill End, the crushings have 
given at the rate of from 30 oz. to 2100 0z. of gold 
per ton. A specimen of quartz taken from the 
Mother Shipton reef at a depth of 90ft. from the 
surface is exhibited. This specimen is estimated, 
by specific gravity test, to contain 258.33 0z. of 
gold. There are also specimens of alluvial gold 
from Hill End and many other fields. 

Next to gold, silver claims our attention. Valu- 
able lodes have been found in various parts of the 





colony, but before the year 1884 the mines of 
Boorook were the principal ones worked. During 
the latter year the argentiferous lead lodes of the 
Silverton district, in the Barrier Ranges, near the 
western boundary of the colony, were opened up, 
and in the following year, 1885, silver and silver- 
lead ore to the value of 108,281/. was produced. 
Within as recent a period an extensive working has 
been opened up at the Sunny Corner mine in the 
Bathurst district, and during last year the quantity 
of orefurnaced was 24,547 tons, producing 634,016 oz. 
of silver and 6413 oz. of gold. The value of silver pro- 
duced in the colony during 1883 amounted to 
18,563). During the ten years ending December 31, 
1885, the value of silver and silver-lead ore pro- 
duced amounted to 400,500/. In view of these 
figures, which are typical of others that could be 
quoted for different parts of the world, one ceases to 
wonder at the disturbance caused in the money 
market by the over-production of silver. 

The Silverton district is only at present in its in- 
fancy, and doubtless, as it becomes developed, it 
will further aid to flood the market with what will, 
it would almost seem, speedily cease to be considered 
one of the precious metals. The Barrier Ranges 
which separate New South Wales from South 
Australia are somewhat inaccessible. This, how- 
ever, will not long remain the case, as the enter- 
prising colonist will soon find a means of transpor- 
tation to the seaboard now it is proved there is 
something that will pay for transporting. Some 
time ago accompany was formed for the construc- 
tion of a light railway to forma junction with exist- 
ing railways. 

The ore raised in the Silverton district was 
shipped to Europe for treatment, but now both at 
Silverton and Sunny Corner, smelting works have 
been started. A trophy of silver ingots is a prominent 
object in the South Wales Court at the Exhibition, 
where the beautiful blocks of metal attract universal 
admiration. Numerous specimens of ore from the 
Barrier Range are shown, amongst others an ex- 
ample of argentiferous lode stuff, with chloride of 
silver, taken from the Night Dream silver mine, 
at a depth of 16ft. The yield from this ore is 
11,000 oz. of silver per ton. Perhaps the most 
striking features in the South Wales Court are the 
two pyramids, one of copper and the other of tin 
ingots, that are placed opposite each other in the 
centre of the court, and to which we have already 
made reference. Copper lodes occur in many dis- 
tricts and some of them are extremely rich. The 
principal ones are the Cobar—from which mine the 
ingots referred to have been supplied—the Nymagee, 
Mount Hope, Thompson’s Creek, and Bolara. ‘The 
quantity of copper raised in the colony in the 
year 1884 was 7233 tons, the value of which was 
363,8541. The area of cuperiferous country in New 
South Wales is estimated at 6713 square miles. 
The lodes are said to be, as a rule, of large size and 
a high percentage of copper is obtained from them. 
The production in the year 1872 was only 1452 tons, 
whilst eleven years later—in 1883—it had risen to 
6442 tons. It is considered that there are other 
extensive deposits that may be worked as the 
country is opened up. 

Tin was first worked in the year 1871, although 
its presence had been made known twenty years 
before by the late Rev. B. W. Clarke. In the year 
1884, the quantity of tin raised was 5256 tons, 
valued at 207,828]. In 1871, only 896 tons were 
produced of a value of 47,7031. The total value 
of tin raised in the colony up to the end of 1884 
amounted to 6,519,177/. The most extensive de- 
posits of ore have been found in the northern 
portion of the colony, but the metal has also been 
obtained in other districts. The ore has hitherto 
been obtained from the beds of watercourses, and 
it is separated from the gravel by sluicing. In some 
localities extremely rich deposits of drift tin have 
been found in the beds of ancient streams of a depth 
of from 60 ft. to 200 ft. below the surface. Valuable 
lodes or reefs have also been discovered, and in 
some places crushing machinery has been erected 
to extract the ore. The tin-bearing granites of New 
South Wales belong to the same geological era as 
those of Cornwall, and many years must elapse 
before the ground now being worked will be ex- 
hausted. 

In one field alone, that of Vegetable Creek, only 
about three miles of the deep leads have been 
worked out, and it is supposed that there yet exists 
forty-six miles of deep leads which may be utilised 
for producing tin. i 

In the various cases shown in the Exhibition 
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there are numerous samples of ores, and other 
forms of this metal. The quality of the tin ob- 
tained in the colony is said to be of the highest, 
and fully equal to that obtained from the Straits 
Settlements. 

Although the iron industry of New South Wales 
is by no means important at present—the value of 
iron raised to the end of 1884 being only 206,0601. 
—yet there is promise of a large increase in this 
direction when the colony has become more fully 
organised and the country has been more opened 
up. Extensive deposits of iron ore exist in many 
parts, and these are found in the neighbourhood of 
coal and limestone, so that there appears to be the 
promise of successful smelting being carried on at 
some future date. In the Exhibition are one or 
two trophies, consisting of these three necessary 
materials for smelting iron which have all been found 
in the same place. A start has been already made 
in one or two places. Blast furnaces, with pud- 
dling furnaces, rolling mills, forges, &c., have 
been erected at Eskbank, Lithgow Vale. At 
Mittagong, in the southern district, an ore is 
found containing about 66 per cent of iron. 
At Wallerawang there are deposits of iron ore, 
which are described as containing magnetite, or 
magnetic oxide of iron, and the brown hema- 
tite or goethite—the hydrate oxide. In addi- 
tion to these are what are known as clayband de- 
posits, which occur interstratified with coal mea- 
sures. These claybands are, however, not of the same 
nature as those deposits known by the same name 
in England; being, in fact, brown hematites of the 
limonite variety, containing, it is said, 50 per cent. 
of metallic iron, while our own clayband ores are 
impure carbonates of iron, which seldom contain 
more than 30 per cent. of metallic iron. A highly 
ferruginous garnet rock is found with the magne- 
tite. This itis considered will mix well with other 
ores for smelting, not only because it is rich in iron 
but also from the fact that it will increase the 
fluidity of the slag. Large quantities of manganese 
oxide and chromite have been found, but they have 
not been commercially developed up to the present 
time. The iron ore deposits occur in widely sepa- 
rated districts, the total area being estimated at 
1400 square miles. 

There are a great many samples of antimony and 
antimony ores shown by various exhibitors in the 
South Wales Court, but the trade has not yet 
reached important dimensions, the total value 
exported up to the end of 1884 being 57,9211. The 
ores consist of oxide and sulphide of antimony and 
occur in irregular bunches of considerable size, 
associated with quartz, which forms the chief con- 
stituent of the lodes. The principal lodes are found 
in the Macleay, Armindale, Clarence, and Cudge- 
gong districts. Zinc blende has been found in small 
quantities not of sufficient magnitude to render it 
commercially successful to work the veins. 

There is an interesting collection of precious 
stones shown in the Exhibition. Diamond mining 
will, it is hoped by those interested, soon develop 
into an important industry. In the year 1851 it 
was known that diamonds existed in the colony, 
but the fact was not considered of great commercial 
importance ; and it was not until 1869 that the 
diamond working was followed up to any extent. 
The chief sources of supply are the tertiary gravels 
and recent drifts in the Burgera, Inverell, and 
Cudgegong districts. Twelve thousand diamonds 
have been obtained up to the present time ; the 
largest of which weighed 5 carats. In colour the 
New South Wales diamonds vary from white to straw 
yellow, brown, light green, and black. A diamond 
found at Burgera bored through 1267 ft. of sand- 
stone and conglomerate without fracture. Rubies, 
sapphires, opals, and some other gems are also 
found at times. 

There are a few specimens of building stones 
shown in the Exhibition, but the display is by no 
means imposing or exhaustive. This is from 
no lack of the capabilities of the country to pro- 
duce such material, for all the generally requisite 
varieties of building stone may be obtained in the 
colony. Around Sydney a sandstone is found 
which is excellent in both colour and texture. This 
is the stone that is largely used in the capital for 
so many of the important buildings. Marble of 
the Silurian and Devonian ages occurs in extensive 
deposits in many parts of the colony. Some slabs 
of black marble are notable features in the court, 
and excellent white marble is also shown. Granite 
is found in many parts, there being an abundant 
supply. Roofing slates of excellent quality occur 





in some districts. A fine grained silicious sand- 
stone, suitable for flags, is found in other parts, 
and green serpentine, both pale and dark, can be 
obtained in considerable quantities. 

So far we have treated of some of the leading 
natural productions of this colony. It must not be 
supposed that we have by any means exhausted the 
features of interest in the court. Todothat would 
require a volume rather than an article, such as our 
space confines us to, and the extent to which we 
have carried this notice, and the memory of the 
many other courts in the Exhibition that claim our 
attention, warn us to bring the present description 
to a close. Before we part with the New South 
Wales exhibit, however, we must say a word in 
testimony to the excellent manner in which the 
catalogue of the exhibit has been prepared by the 
Commission. It has greatly aided us in our labours, 
and we have not scrupled to put it under requisition 
for many of the facts and figures above quoted. 








ATKINSON’S GAS ENGINE. 

In connection with our articles on the Inventions 
Exhibition we illustrated one of Atkinson’s gas en- 
gines, and described its mode of action. Since that 
time the details of the design have modified, and now 
the engine, which is being manufactured by Mr. John 
Cochrane, of Barrhead, Scotland, takes the form shown 
by the engravings on page 204. The remarkable in- 
genuity displayed by the inventor invests this engine 
with much interest, and this is greatly increased by 
the high economy with which it is credited. We have 
been supplied with the figures of a brake test of a 2 
horse-power engine, which show tiat while developing 
2.7 brake horse-power for nearly an hour, it consumed 
only 26.2 cubic feet of London gas per horse-power per 
hour. The sources of the economy are the small ter- 
minal pressure and the high speed of the piston. The 
charge is expanded to twice its original volume, and 
remains but a very short time in contact with the cold 
walls of the cylinder, which are surrounded, as usual, 
with a water jacket. 

Referring to the illustrations (page 204), Fig. 1 shows 
the engine with the front frame removed, and with 
the cylinder in section ; Fig. 2 is a central section at 
right angles to Fig. 1, and Fig. 3 is a plan. The 
method of working is identical with that we previously 
described,* but we will give a short sketch of it, in 
case our readers have forgotten it. The cylinder is 
open at each end, and is fitted with two pistons, each 
of which is connected by a pedlecnded lever and a 
short connectiig-rod to a common crank-pin. The 
pistons travel in the same direction, but owing to the 
shortness of the connecting-rods, they move at very 
different relative speeds. At the outer ends of their 
strokes they remain nearly at rest for almost a half 
revolution of the crank-pin, but at the inner ends they 
travel very rapidly. When the two pistons have 
completed their strokes to the right, they nearly touch, 
and have driven out the products of combustion of the 
previous working stroke through a port in the cylinder 
wall, The left-hand piston then moves rapidly back- 
wards, drawing in gas and air behind it until the 
crank-pin attains the position shown in Fig. 1. The 
right-hand piston at this moment travels past the port 
through which the air and gas enter (Fig. 2), and shuts 
offthe supply. It then gains on the left-hand piston 
compressing the charge, until when the crank-pin 
reaches its furthest position to the right, the mixed 
gas and air are compressed to 601b. pressure. A firing 
port in the cylinder wall is then reached and the charge 
explodes, exerting its force on the right-hand piston, 
the left being almost stationary at the time. When 
the crank-pin reaches the bottom of the circle the 
exhaust port is opened, and the left piston advancing 
rapidly drives out the residuum. Thus the revolution, 
which is divided into four phases, is completed. 

The supply of gas is regulated by the governor, 
which commands the position of an eccentric rod. 
This rod either depresses the lever cf the gas valve, or 
misses it, according as the governor draws it to the 
right or left (Fig. 2). The ignition is effected by a 
red-hot tube which opens at one end into the cylinder, 
while at the other it is closed. These engines are 
being made in four sizes of ?, 1, 2, and 4 horse-power 
respectively. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14, 1886. 

RaitwayY statistics just published show that for the 
past year 3131 miles of road were projected, and that 
the aggregate mileage is now 128,976. ‘The earnings 
of all roads for 1885 were 772,568,833 dols., against 
770,684,908 dols. for 1884. The facts show that the 
earnings of railroads have been lower in 1885 in ratios 
to their cost and mileage than for several: years past, 
and lower than they are likely to be for several years 
to come. The steel rail syndicate is in session this 
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week at Long Branch, New Jersey. They authorise 
the statement that the demand for steel rails is now 
quite active, and the immense industry is in.a healthy 
and prosperous condition. It is believed that during 
the coming year the capacity of the mills will be fully 
equal to the demand. There will, therefore, be no 
necessity to import foreign rails, and a steel boom and 
its attendant evils will be avoided. It is important to 
add that the organisation of steel rail manufacturers 
does not undertake to fix prices, each company making 
its own contracts and fixing its own prices. A year ago 
they formed an organisation at Long Branch for the 
purpose of regulating the output of rails, in order that 
over-production and ruinous prices, which had for some 
time prevailed, should be prevented in the future. The 
arrangement which was then made has worked so well, 
not only for the immediate interests concerned, but 
for the general business interests of the country, that 
the manufacturers at their meeting decided with com- 
plete unanimity to continue it for another year. The 
American Bankers’ Association was in session this 
week in Boston, Mass., and passed the usual resolu- 
tions concerning the gold standard, and the necessity 
for a discontinuance of silver coinage. The supply of 
money is abundant in all sections of the country. The 
entire present volume of money, including gold, is put 
at 1,500,000,000 dols. The iron industry is in a pros- 
perous condition. All the shipyards along the Dela- 
ware are crowded with orders. A new rolling mill is 
to be built at Nashville, Tenn. The Indianapolis 
Rolling Mill Company is erecting two 15-ton Siemens 
open-hearth steel furnaces. 'T'wo mills are being built 
at Milton, Pa., and a company has been organised to 
erect an additional mill in Shanango Valley, Western 
Pennsylvania. A new tube works is to be erected at 
Pittsburg, which will cover five acres of ground. 
Two open-hearth steel furnaces are being erected in 
Pittsburg, which will be the largest steel furnaces in 
the world, requiring in their construction 750,000 
bricks. An additional blast furnace will be erected at 
the same point. In reference to the new tin develop- 
ments in the Black Hills of Dakota, the latest 
authentic statement is that a mill for milling the ore 
has recently been completed, by which only four steps 
are required, including rollers, pressers, mica aspi- 
rators, and contractor. The mill has a capacity for 
200 tons per day. ‘The tin belt is located around 
Harney’s Peak, the highest point in the Black Hills, 
with an altitude of 8443 ft. The mountain is granite. 
The granite is 18 miles long north and south by 
13 miles wide, east and west. Around the line of 
contact with that and the slates in a circle from two 
to four miles wide, the tin belt exists. The out- 
crops of tin are simply enormous, varying in width 
from 10 ft. to 200 ft., and appear above the surface 
from 500 ft. to 3000 ft. In some places they stand 
from 5 ft. to 30 ft. above the surface, so hard as to 
resist the elements. The samples average from 3 to 
15 per cent. of pure metallic tin. 








CANTILEVER RAILWAY BRIDGE. 

On page 205 and on a two-page plate, we publish 
further engravings of this important structure, the 
detailed description of which will appear with subse- 
quent illustrations. 








WATSON’S COMPOUND HYDRAULIC 
PRESSES. 

In a hydraulic packing press the work done by the 
ram during one stroke may be roughly divided into 
two periods, in the first of which the resistance, 
although gradually increasing, may be called light, 
while in the second the resistance is heavy. The 
former of these two periods embraces the greater part 
of the stroke, and it is only a small proportion at the 
end which requires the exercise of the full power of 
the press to bring the material to the determined 
degree of consolidation. Consequently if a hydraulic 
press is to be worked so as to waste no time, it re- 
quires to be provided with means by which its 
table may be made to rise rapidly during the por- 
tion of the stroke when the resistance is small, and 
afterwards more slowly when the entire power of the 
pumps is being expended upon the final squeeze. 
Many methods of obtaining this end have been devised, 
and are in common use both here and abroad. It is, 
however, more particularly in the packing of raw 
material that such appliances are useful, since the 
goods pressed into bales in this country are not usually 
of a very yielding nature, and consequently do not re- 
guire along stroke to bring them toa high state of 
compression. In India and Egypt, from whence cotton 
is sent in bales, presses must have a long stroke, and 
unless they can be worked rapidly, a very considerable 
amount of plant is required to get through a moderate 
quantity of work. To meet the necessities of these 
countries, Mr. Watson has devised several forms of 
press in which not only is the table made to rise rapidly 
through the greater part of its stroke, but the rams 
are kept almost constantly in motion, so that the time 
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occupied in filling the box with raw cotton and in 
placing the tics round the bales is not lost. 

We illustrate four forms of Mr. Watson’s presses, 
Fig. 1 being an earlier construction which, although 
very rapid at the date at which it was brought out, 
has been far surpassed in celerity by the arrangements 
shown in Figs, 3 to 8. It was introduced in 1873, and 
forty-three presses according to this design were sent 
to india by the makers, Messrs. Fawcett, Preston, 
and Co., of Phenix Foundry, Liverpool, between that 
year and 1880. 
by one engine, having a cylinder 20 in. by 3 ft. stroke, 
and driving eighteen to twenty pumps of varying 
diameter and short stroke. The press has two long- 
stroke rams LL of small diameter, to compress the 
loose material, and two short stroke rams F F, of large 
diameter, to give the final squeeze. These two pairs 


of rams act alternately, the one pair being idle while 


THE BALE, FULL PRESSED 
- & LASHED, & RESTING 


FILLED AT THE DOORS.C. 


OUTLET PIPE FROM 








Four presses of this kind are worked | 
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| the other is in operation. The lashing of the bale 
| takes place while the larger rams are in action, the 
| bale being supported on the grid B, which is pushed 
| under it through grooves formed in the press head S 
| (Fig. 1). When the grid is in place the press-head can 
be beand, and the box be filled, while the bale is 
| receiving its final squeeze from the inverted rams 
above. 

In Figs. 1 and 2 the press is shown in the position 
it would occupy if the bale M were just completed 
and ready to be pushed out, and the box N were full 
of material. The filling doors C C are shown turned 
back level with the floor, the main doors A A are open, 
as are also the end doors K K, to admit the men to 
fasten up the bale. If water be admitted to the subsi- 
diary cylinder H the head G and two rams F F will be 
|raised, and then the bale M can be thrown out 
| finished. All the doors are now closed and water 
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admitted to the rams LL. These immediately rise, 
pushing the contents of the box N before them, and 
compressing them until the table S reaches the level 
of the grid S. At this moment the tappet rod D shuts 
offthe water, and withdraws the bolt of the doors A A, 
which fly open. The grid B (Fig. 2) is then run 
through the grooves in the press head S, and the rams 
LLare allowed to descend ready for a baling cloth 
to be inserted through the doors E E and for the box 
N to be refilled. At the same time the head G comes 
down on to the bale and compresses it still further, 
while the men are at work lashing it. When the 
material is in hanks, like jute, the rams L L are 
lowered slowly, while a man standing inside the box 
at about the level of the floor, packs the material 
neatly on the table. gz 
These presses can be worked with great rapidity, 
the average output during a day varying from 21 to 





Aue. 27, 1886.] ENGINEERING, 209 











WATSON’S GRID PRESS. 
CONSTRUCTED BY MESSRS. FAWCETT, PRESTON, AND CO., ENGINEERS, LIVERPOOL. 


Sac 
Mh uN — | Pell -- 
SS 


mat a col "OT 


1 Be | 


wy 


i 
l 


| 


Brae 


| 
I 


ir I 
ed | | ees 
a 7 =i yy A 


y Y 4 - —- 1p 
TaN a ? 4 INU ATTOOOTTOOOOTOOONETTTEL 
T I _ ir 


=, a a) 
TT == 
i ie os 


I 


fmm 


bs 





28 bales an hour. The consumption of coal per bale is ; pressed. The rams in rising compress the material | 
9 lb. of Bengal coal, in value about jd. The density | into a small cell or box, situated above the box in | g : 
of the cotton bales produced is about 45 1b. per cubic | which the raw cotton is thrown. On the top of the | smaller presses there is a pair of boxes, mounted on a 
foot, 400 Ib. measuring a little under 9 cubic feet for | ram head there is a loose lashing plate, which, at the | vertical column, around which they can revolve to 
shipment. In the case of jute or jute roots the same | finish of the action of the rams, is locked in the cell | bring either box over the ram head. When the left- 
weight occupies 10 cubic feet on an average. by bolts actuated by a suitable locking gear. While | hand rams rise the material is delivered into the cell D, 
But rapid as this press is in action, the necessities of | in this cell the bale has the lashing ropes put round | which previously has had its doors(Fig. 4) closed. To 
recent business in India have called for still more ex- | it, and then it is placed under the large rams for the | permit of the cell D being moved out of the way it is 
ve working, and to meet this demand Mr. | final squeeze, during which the ties or ropes are per- | mounted so that it can revolve on one of the columns 
Watson produced his compound press, in which the | manently secured. Thus neither of the smaller presses | of the main press, first into the position shown at B 
economy of time is carried to its utmost development. | has even to wait while its box is being filled, or while | (Fig. 4), and afterwards to C (Fig. 3). Whilst at D 
By the addition of a second pair of long-stroke rams | the previously pressed bale is being lashed. Even in | the bale in the cell (called from its construction a re- 
the output of the press has been trebled, being raised | the large press, when the ties are finally fastened, the volver) is partly lashed, the ties or ropes being put 
to 80 bales per hour. To effect this there is one pair of | time occupied does not exceed three-quarters of a | intoposition. It is then rotated until it comes over 
powerful rams, as in the press just described, but two | minute, and is often much less. | the large rams, where the bale is still more com- 
pairs of the long-stroke rams. Further, each pair of This press is shown in Figs. 3 and 4. The small | pressed and secured. : 
the small-diameter rams is fitted with two boxes, one | rams are arranged at either side of the large ones, |” It must be admitted that this press provides for 
of which is always being filled while the other is being | which in this case, are not inverted, To each of the the greatest possible economy of time, and for the 
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largest output, for the capital employed, which can be| Mr. Hawkshaw became engineer-in-chief, with Mr. 


attained. The rams and the men are constantly in 
action, and notasingle moment is lost. For filling 
each box 78 seconds are allowed, and there is ample 
time for the rer emags lashing, 

Figs. 5 and 6 show a modification of this press, de- 
signed to turn out sixty bales per hour. It has only 
one set of long-stroke rams, with three revolvers. 
The bale receives its preliminary lashing while in the 

sition B (Fig. 6). Fifty-three seconds are available 

or filling the box, and the same time for the prelimi- 

nary lashing. It is found, however, that three-quar- 
ters of a minute is sufficient for the complete hooping 
of a bale. 

Figs. 7 and 8 show a similar press intended for jute 
pressing. This has only one box, which is fixed, as the 
material has to be packed in an orderly manner, Its 
speed is sixty bales an hour. 








THE SEVERN TUNNEL. 

Wirntn a few days of twelve months ago the rail- 
way tunnel constructed by the Great Western Railway 
Company under the River Severn, was completed and 
informally opened by an experimental train being 
successfully run through. A few months later a goods 
train travelled through from Aberdare to South- 
ampton, but even then the tunnel throughout was not 
ready for general service. Much more had to be done 
in regard to absolute pumping and ventilating ma- 
chinery, and the completion of other extensions of the 
line in connection withthe tunnel. Since January this 
work has been energetically prosecuted, and at last, 
on Wednesday next (September 1), this important 
addition to the company’s system is to be opened— 
only, however, for goods, for something yet remains 
to be executed before passenger trains can be intro- 
duced, but even for goods alone the tunnel will be of 
great value. Compared with such gigantic works as 
the St. Gothard Tunnel, 9} miles long, the Mont Cenis 
Tunnel, 74 miles long, and the ieee Tunnel, 64 
miles long, this Severn Tunnel may perhaps be con- 
sidered a small affair, but it is 44 miles long alto- 
gether, and it is the longest subaqueous way yet 
made. It is also the longest tunnel in England, 
and its construction has been attended by circum- 
stances of difficulty peculiar to cuttings under 
water, such as are not experienced in the bor- 
ing of land subways. In the latter operation 
there may be and oftep has been serious obstacles to 
overcome owing to the nature of the material to be 
penetrated, and in some cases springs have been tapped 
which caused inconvenience ; but the quantity of water 
was not very great and was easily withdrawn, and 
powerful drilling machinery has been employed to 
pierce the rock. In tunnelling beneath-a wide river 
there have to be faced not only the ordinary con- 
ditions of strata and underground springs, but also 
the risks of an inflow of thestream above. This danger 
was happily not realised in the construction of the 
Mersey Tunnel, but that tunnel runs for only a mile 
under the water, and the river at that point is as a rule 
comparatively calm, The Severn undertaking, how- 
ever, presents a very different story. At the point 
chosen for the tunnel the river is 2} miles wide, and 
this estuary is described as more ocean-like than that 
of any ordinary English river. Moreover, it is charac- 
terised by rocks of a dangerous and solid nature, and 
there is a difference of as much as 60 ft. between high 
and low tide, Thesecircumstances would not necessarily 
cause an incursion of water, but as a matter of fact 
the construction of the tunnel was several times 
stopped and the whole undertaking jeopardised both 
by river and land water. Considering the impedi- 
ments that have had to be overcome, together with 
the period occupied, the execution of this work may 
rightly be regarded as a great feat of engineering 
skill, and the opening of the tunnel for actual, though 
partial public service, is an event of real importance. 

When the Great Western system was carried on to 
Bristol by Mr. Brunel, the intention was to connect it 
with South Wales by a steam ferry, capable of carryin 
across the Severn not only passengers but even a 
goods trucks. Subsequently, however, it was found 
that only a passenger ferry would be practicable, and 
consequently up to the present the goods and minerals 
have had to be taken by a circuitous route in order to 
cross by a railway bridge. Powers to make this tunnel 
were sought as far back as 1864, bat the attempt 
failed then, as did likewise a second effort in 1870. . In 
1872, however, an Act was obtained, and the company 
straightway proceeded with the enterprise. Several 
shafts were sunk on both sides of the river, and the 
works were carried on from each end. An experimental 
heading, about 7 ft. high by 7 ft. wide, was driven 
through, and good progress was made. In October, 
1879, however, when the two headings were within 
120 or 130 yards of meeting, the “oi under the 


Moamouth shore tapped a big fresh water spring, and 
in twenty-four hours that half of the work was flooded. 
Up to that time Mr. T. Richardson was the engineer 
conducting the work, Mr. (now Sir John) Hawkshaw 
acting as consulting engineer, but after this disaster 








Richardson as coadjutor. Upon his advice the bottom 
level of the tunnel was lowered by 15 ft. and in other 
ways the original design was altered; the company 
also transferred the work of construction by contract 
to Mr. J. A. Walker. 

Two brick dams of enormous strength and great 
thickness were built across the heading down which 
the water had flowed in, and thus further approach to 
the shafts and works under the Severn was prevented. 
Powerful LE ry engines were then set to work, and 
by the end of the year the water was withdrawn and 
excavation could be resumed. During the operation 
of clearing the works a very difficult and dangerous 
task was accomplished by a diver named Lambert. At 
a distance of 1000 ft. from the bottom of the Sudbrook 
shaft there was a door, which required closing across 
the drift under the river, Assuming a Fleuss diving 
dress, and carrying a heavy crowbar, Lambert de- 
scended the shaft, made his way toilfully through the 
flooded heading to the door, and succeeded in shutting 
it. This was, however, only managed with extreme 
difficulty and the exercise of great strength, for the 
door had got stiff on its hinges, and the diver was 
under water nearly an hour and a half. The clearance 
being at length effected, the work was carried on vigor- 
ously, and by the autumn of 1881 the two headings 
met, and a through passage was obtained. Prior to 
this, however, viz., in April, 1881, a slight but,trouble- 
some mishap had occurred. While the brickwork from 
the sea walls shaft was being completed, a hole 10 ft. 
across was found in the marl near the Gloucestershire 
shores and through this the water again rushed in too 
strongly for the pumps. By the use of clay puddle the 
hole was filled up, and the pumps cleared out the 
water. By the autumn, as we have said, the junction 
between the two cuttings was effected, and all went on 
well until October, 1883, when another catastrophe took 
place, by which the whole work was again threatened 
with destruction. As mentioned already, the level of 
the tunnel was lowered after the first flooding, and 
while the men were at work in these lower levels on 
October 18th, 1883, the spring which had _ burst 
through in 1879 was again tapped, and the water 
rushed in in enormous volume. The inflow was esti- 
mated at 27,000 gallonsa minute, and very soon a 
considerable portion of the completed work was 
flooded. Once more the diver Lambert came to the 
rescue, but this time with assistants. Again a door 
had to be reached and closed, 500 ft. from the bottom 
of the shaft. Placing one assistant at the foot of the 
shaft, and another 250 ft. forward, with the air tube, 
he made his way to the door, and, as before, succeeded. 
Meanwhile the pumps had checked the flood, and 
additional pumps being laid on, the tunnel was cleared 
in about a fortnight. So far the two most serious 
interruptions had come from the fresh water spring, 
but the contractors had yet to deal with an in- 
road from the river. On one occasion a huge tidal 
wave flooded a portion of the workings, but this 
was soon dealt with, and to guard against a re- 

etition, flood banks were eventually erected with a 
height of 5 ft. above the highest flood known, All 
these obstacles at last surmounted, the work was 
hastened on, and in October, 1884, the chairman of 
the committee, Sir D. Gooch, was able to pass through 
from the English to the Welsh heading. A year 
later the first train went through ; after next week 
goods and mineral traffic will be established, and 
probably within three or four months, after some 
completing operations have been effected, the whole 
of the new system will be available also for passengers. 
The total length of the tunnel is 7664 yards, or, say, 
nearly 44 miles, and to these the open approaches add 
something like the same distance. The height of the 
tunnel is 20 ft. from the rails, with a width of 20ft. In 
the deep parts of the work the tunnel is lined with 
Staffordshire and other vitrified bricks set in cement, 
3 ft. thick, but as it rises the thickness is gradually 
reduced to 2} ft. The water at what is called 
the ‘‘shoots” is 33 ft. at low water, and 91 ft. 
at high water, and at this point the tunnel has 
a covering of 45 ft., though under the depression 
called the ‘‘salmon pool” there is a covering of 
only 30 ft. On the Gloucestershire side the gradient 
is 1 in 100 down to the lowest point under the 
‘‘shoots,” whenceit rises 1 in 90, the heaviest loads being 
expected from Wales. With a view to the drainage, 
a culvert 5 ft, in diameter is provided, falling from the 
lowest point in the tunnel to the Sudbrook shaft. 
The water entering the works in the open cuttings will 
be intercepted at either mouth of the tunnel, and 
there pumped at the higher level, in order reduce to a 
minimum the pumping at the Sudbrook shaft. It is be- 
lieved that the pumping may be reduced to 5000 gallons 
a minute, but unless the plan has been recently 
changed, permanent machinery is or will be provided 
capable of four times that amount of pumping. Equally 
powerful and adequate ventilating apparatus is also pro- 
vided. Altogether eleven shafts have been sunk— 
three on the English side, eight on the Monmouth- 
shire side; and between 70,000,000 and 80,000,000 
bricks have been consumed. Over 700,000 cubic yards 








of excavation has been accomplished, and during one 
month as many as 400 yards were tunnelled. More 
than a mile of the tunnel was cut through the Pen- 
nant sandstone of the coal measure; half a mile 
through conglomerate overlying the Pennant, half a 
mile through shale of the coal measure with occasional 
beds of coal, one of which was a foot thick, and the 
remainder was through red marl of the new red sand- 
stone. 

Heretofore the railway journey from London to 
South Wales has been the roundabout route vid 
Gloucester ; but the tunnel is 12 miles lower down 
the Severn than the railway bridge, and passengers 
will now travel to Bristol and thence through the 
tunnel. The distance between London and South 
Wales will be reduced by 15 miles, and even between 
Bristol and South Wales the time occupied will be 
shortened by about an hour. As to the cost, by the 
time everything is done, it will probably approach 
two millions, the whole of which is borne by the 
Great Western Company. 


CASE-HARDENING. 
To THE EpiTor OF ENGINEERING. 

Srr,—In reply to your correspondent ‘‘ K.,” seeking 
for information concerning the case-hardening of link- 
work, thereis no better way, with which I am acquainted, 
than the following: The neat is arranged in layers 
between finely chopped-up bones and placed in a wrought- 
iron box; the lid is then screwed down fast and the box 
placed in a fire or furnace and heated for about twelve 
hours, taking care not to allow the temperature to exceed 
adull red. If the box is allowed to get too hot, scaling 
takes place due to the burning of the carbon put into 
the surface of the iron, The box is then unpacked and 
the case-hardened articles are dropped red-hot into cold 
water. Yours truly, 

Beta, Stu. 1.C.1. 

Sewell Walk, Lincoln, August, 19, 1886, 


THE OMNITELEMETER. 
To THE EpitTor OF ENGINEERING. 
Srr,—Will you allow me to supplement with the accom- 
panying diagram your description of the principle on 








” 








A 





G 





which the omnitelemeter is based, and which was pub- 
lished by you on page 18) of your last issue ? 
Yours truly, 
J. H. STEWARD. 
4(6, Strand, W.C., August 23, 1886. 


FORCED DRAUGHT. 
To THE EpitTor Or ENGINEERING. 

Srr,—Referring to Fig. 2 on page 259 of your last 
volume, it may be interesting to note that the curve shows 
that the error in Rankine’s rule for efficiency of boilers is 
1,1 per cent. for every pound of air above or below 24 lb. 
per pound of coal. 

August 24, 1886. C. H. WINGFIELD. 

DRAINING STEAM JACKETS. 
To THE EpIToR OF ENGINEERING. 

Srr,—On reading your report of the Institution of 
Mechanical Engineers in your issue of the 20th inst., we 
find that a M. Vinette condemned the device used for 
draining steam jackets in Mr. Borodin’s experiments, and 
very justly so too. 

Had we had M. Vinette’s address we would have 
written him and spared you the insertion of this letter, 
but as no doubt all members of the Institution read your 
valuable journal, allow us to say that the ‘‘ Lancaster” 
high-pressure steam trap is now draining the water from 
the cylinders of the engines belonging to Messrs. 
Marshall, Sons, and Co., Limited, at the Liverpool 
Exhibition, working at a steam pressure of 1401b., with 
the most perfect success, and we have no doubt that their 
engineer in charge will confirm this statement. 

robably many members will be attending the Exhibi- 
tion, and we shall be glad if they will call at Messrs. 
Marshall’s stand. 

Our stand—No. 836—is close by, and the attendant will 
be glad to take visitors to where the steam traps are 
working. Yours respectfully, 

Pro Lancaster and Tonge, 


The Lancaster Works, Pendleton, August 23, 1886, 

















Exectric Licntinc.—Messrs. Browett, Lindley, and 
Co. have just delivered the second pair of vertical com- 

und engines for the electric light installation (1200 
ights) at Winchester House, Old Broad-street, made to 
the order of Messrs. Thompson and Ritchie, of 
St. Swithin’s, and they also have in hand, for the same 
firm, two other pairs for the Northumberland Avenue 
Hotel (1000 lights). Their works are at present running 
night and day to complete orders in hand. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was rather 
a smaller attendance than usual on ’Change owing to 
many of the ironmasters being absent, accompanying the 
Belgian party of engineers to the several iron works and 
places of interest in the district. The market was de- 
cidedly firmer, No. 3 Cleveland pig being quoted 30s. per 
ton for prompt delivery, and a trifle more ee delivery up 
to the end of the year. The stiffening in price is due to 
the proposed restriction movement. It is now known 
that the Cleveland ironmasters have bound themselves to 
the restriction scheme of 20 per cent. in the make for the 
next eighteen months. Buyers still hold aloof owing to 
their being an absence of any strong indication of a 
general revival in trade. Many of the merchants still 
view the restriction movement with doubt and express 
the belief that there will not be so many blast furnaces 
stopped as was at first indicated. Ontheother hand, the 
masters declare that the restriction as proposed will be 
carried out without deviation. The hematite trade con- 
tinues good, and prices are still based on 41s. 6d. per 
ton being paid for mixed numbers fo.b. east coast 
ports. In the manufactured iron trade there is nothing 
new to report, the depression which has characterised 
it for so long a period being as widespread as ever. 
Many mills and forges are entirely idle, and there is no 
prospect of them being restarted. Quotations are the 
same as those given last week, and although they are so 
low, business cannot be secured. 


Belgian Engineers in Cleveland.—This week, in connec- 
tion with the Institution of Mechanical Engineers, a 
party of Belgian engineers have visited the Cleveland 
district. These gentlemen arrived at Middlesbrough 
from York on Tuesday, and were met on the platform b 
the President of the Mechanical Engineers, Mr. G. Head, 
Sir Isaac Lowthian Bell, Bart., Mr. William Whitwell, 
Mr. S. Hugh Bell, Captain W. Johnson, Mr. Joseph 
Richardson, and several other well-known employers 
of labour. A special train conveyed the party to 
Newport, where they inspected the blast furnaces of 
Messrs. B. Samuelson and Co., and Messrs. Gjers, 
Mills, and Co. Proceeding next to the North-Eastern 
Steel Works on the marshes at Middlesbrough, the 
party were much interested in the appliances they 
witnessed for the manufacture of steel. A special steamer 
placed at their —— by the Tees Conservancy Com- 
missioners, took them across the river to Messrs. Bell 
Brothers’ works at Port Clarence. Sir Lowthian Bell and 
Mr. T. Hugh Bell conducted the party not only over the 
extensive iron works, but through the chemical factory 
and over the salt pans. The whole company were enter- 
tained to luncheon by Messrs. Bell Brothers. In the 
afternoon a special steamer took the Belgian visitors and 
their friends down the river for the purpose of seeing the 
embankments, training walls, and the South Gare break- 
water at the mouth of the Tees. The vast reclamations 
and the solid constructive works of the Conservancy were 
viewed with ereat interest by the visitors. A special train 
conveyed the party from the breakwater to Saltburn-by- 
the-Sea, where in the evening they were entertained 
to a banquet at the Zetland Hotel, presided over by Sir 
Isaac Lowthian Bell. On the following morning the party 
paid a visit to the ironstone mines of Messrs. Bell Bro- 
thers, a special train for that purpose being placed at 
their disposal, Later on in the day they proceeded 
to Darlington, and were shown over the Darlington 
Steel Works, after which they left for Newcastle. To- 
morrow (Thursday) they will sail down the Tyne and 
visit the various iron works and industrial hives on that 
river. 

Engineering and Shipbuilding.—-In these important in- 
dustries there is no new feature. The engineering esta- 
blishments are fairly well employed on general work, but 
the shipyards are short of orders, and the vessels which 
are in progress are being rapidly completed. 


The Coal and Coke Trades.—The restriction movement 
in Cleveland has had a tendency to weaken the fuel trade, 
and if the blast furnaces are blown out, as proposed, a 
large number of men will certainly be thrown out of work 
at the ironstone mines in Cleveland and the collieries in 
South Durham. Prices are a shade easier. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was firmer and closed 2d. per ton over Wednes- 
day’s closing quotations. Business was done on forenoon 
’Change at 39s. 5d. to 39s. 6d. cash, also at 39s. 74d. and 
3Ys. 8d. one month, the close being sellers at 39s. 54d. cash 
and 39s. 8d. one month, with buyers at 4d. per ton lower. 
In the afternoon there were transactions at 39s. 5d. to 
39s. 64d. cash, also at 39s. 74d. to 39s. 8}d. one month, 
with buyers at the close at the top quotations, and sellers 
wanting 4d. more per ton. The warrant market was 
again strong on Friday, the feeling being more sanguine 
that the Cleveland ironmasters were about to make a 
tangible reduction in the output of pig iron, and it was 
even hinted that several of the Scotch ironmasters were 
not unlikely soon to follow in the same direction without 
any combination being necessary. During the forenoon 
business was done at 39s. 74d. to 39s. 9d. cash, also at 
39s. 10d. tc 39s. 11d. one month, and the close’ was sellers 
at 393. 84d. cash and 393. 104d. one month, with buyers at 
4d. per ton lower. There were transactions in the 
afternoon at 39s. 84d., 39s. 74d., and 393. 8d. cash, 
also at 393. 10d. one month, the market closing with 
buyers at 39s. 10d. one month, sellers 39s. 104d., and the 
cash price nominally 39s, 8d. Sellers were offering 








hematite warrants at 41s, 6d. cash and Middlesbrough 





warrants at 293. 9d. Monday’s warrant market was flat in 
the early part of the day, but it recovered and closed as 
on Friday. In the morning transactions were reported at 
393. 8d. and 393. 74d. cash, also at 39s, 10d. and 393. 9$d. 
one month, and the closing prices were nominally 393, 74d. 
cash and 39s. 94d. one month. Business was done in the 
afternoon at 39s. 74d. and 39s. 8d. cash, also at 39s. 74d. 
and 39s. 10d. one month, with buyers at the close at the 
top quotations, and sellers at 4d. per ton higher. The 
market opened firm yesterday, and prices improved ld. 
per ton, but there was a relapse, and the close was 4d. 
under Monday’s final quotation. Business was done in 
the forenoon at 39s. 8d. to 39s. 9d. cash, and closed with 
sellers at 393, 84d. cash and 39s. 1ld. one month, and 
buyers at 4d. per ton under. In the afternoon transactions 
took place at 393. 84d. to 393. 74d. cash, also at 39s. 104d. 
and 39s. 10d. one month, the market closing with sellers 
at 393, 8d. cash and 39s. 10d. one month, and buyers 4d. 
per ton lower. Hematite warrants were sold at 41s. 44d. 
cash, and Middlesbrough warrants at 293. 9d. A de- 
cidedly lower range of prices was reached to-day—to 
393. 54d. cash and 393. 74d. one month, both forenoon 
and afternoon, the close being sellers at those rates, and 
buyers 4d, per tonlower. Hematite warrants were offered 
at 41s. 14d.,and Middlesbrough warrants at 293. 8d. cash. 
In consequence of the progress towards the adoption of a 
further restrictive euler te the Cleveland ironmasters, 
and the somewhat united and determined attitude of the 
Scotch miners, there has been a considerable amount of 
speculative business in pig-iron warrants in the Glasgow 
market during the past week, but as regards the home 
consumption and the shipments, the volume of trade is 
exceedingly limited. At present there are 82 blast fur- 
naces in actual operation, as compared with 90 at this 
time last year. Last week’s foreign and colonial ship- 
ments of pig iron from all Scotch ports amounted to 6528 
tons, as —~ 7532 tons in the preceding week, and 8942 
tons in the corresponding week of 1885. The United 
States took 1180 tons ; Canada, 150 tons; Germany, 620 
tons; Russia, 390 tons: Holland, 110 tons; Belgium, 
250 tons ; and other countries, smaller quantities. The 
stocks in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 810,687 tons, as compared 
with 807,092 tons yesterday week, showing an increase 
over the week of 3595 tons. 


The Scotch Coal Trade.—The movement amongst the 
miners in favour of a policy of restriction as regards the 
output of coal is very general over all the mining counties 
of Scotland, and so far as Lanarkshire is concerned, where 
the stocks at the pitheads are not on any large scale, 
there is a complaint of irregular and short supplies. At 
a colliery here and there the miners are working on the 
advance of 6d. per day in the rate of wages, and in 
various other cases, asin the Hamilton and adjacent dis- 
tricts, the coalmasters have agreed to give the advance 
from the lst of September. Ata meeting of the Airdrie, 
Slamannan, and Bathgate Associated Coalmasters, held in 
this city to-day, it was unanimously resolved to concede 
the advance of wages at the same time. Here and there 
a difficulty has occurred which has led to a strike or a 
lockout, but, generally speaking, there is a strong proba- 
bility that in a few weeks the advance of wages will have 
become very general throughout the west of Scotland. In 
Fife and Clackmannan the miners are not asking an ad- 
vance of wages, but they are strongly disposed to limit 
their work to five days per. week, in the oo that the 
stocks of coal may be reduced, and eventually their 
wages be improved. The stocks are of unusually large 
extent, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull — The Shipping Trade.—There was a decrease 
during the past week in the inward tonnage at Hull as 
compared with the previous week, but an increase in 
many of the imports. On the other hand, there was a 
substantial increase in the outward tonnage, at the same 
time that there was a falling off in many of the more im- 
aan articles of export. The vessels reported at the 

ustom House as having arrived from foreign parts had 
a total of 41,968 tons against 45,752 tons in the preceding 
week, and 49,517 tons in the corresponding week of last 
year. The vessels leaving on oversea voyages represented 
an aggregate of 37,705 tons, against 34,058 tons in the 
previous week, and 34,970 tons in the same week of 1885. 

The Staveley Coal and Iron Company (Limited).—The 
directors of this company propose to pay (in addition to 
the interim dividend paid in February last of 1/. per 
share on the A and C shares, and 3s. 4d. per share on the 
B and D shares) a further dividend of 27. per share on the 
A and C shares, and 6s. 8d. per share on the B and D 
shares, and to carry forward to the next account 
9021. 17s. 4d. The directors state that in fulfilment of 
the obligations of the Sutton lease, arrangements have 
been made for sinking a pair of shafts, which will be 500 
yards in depth, into the deep soft coal. Most of the pre- 
liminary work has been executed during the past half- 
year, and active sinking operations will be commenced 
this month. In view of the large amount that will be 
expended in this operation, it is proposed to transfer from 
the balance of profit brought forward for many years past, 
the sum of 16,000/. The balance of profit to be carried 
forward to the next account will then be 10,1041. 4s. 10d. 
Notwithstanding the extremely low prices that have pre- 
vailed during the past financial year, the results have 
been satisfactory, which is attributable to the large and 
favourable contracts that were entered into before the 
commencement of the financial year. 


Hull and Barnsley Railway Report.—The report of the 
directors for the half-year ending June 30, 18€6, is as fol- 
lows: There is a gross revenue from all sources of 
66,9351. 123, 2d. 











59,7371. 4s. 5d. The continued depression, as evidenced 
by the trade statistics of the port of Hull, and the increas- 
ing severe competition to which the company has been 
subject during the half-year, engage the serious attention 
of the directors with reference to the future conduct and 
independent existence of the company. Ships of a total 
tonnage of 181,528 tons have entered the Alexandra Dock 
during the half-year in the following proportions (exclusive 
of those entering for use of dry docks only), viz. : Steam- 
ships, 133,319 tons ; sailing ships, 48 209 tons. Further 
warehouse accommodation for the storage of grain and 
seed has been erected, and cranage and other appliances 
have been added to the company’s works at the dock 
during the half-year, and the additional accommoda- 
tion for the New York and Bombay trades is approaching 
completion. The company’s Bill of last session for the 
abandonment of certain works, and for leave to raise 
further capital by preference shares on stock, received 
the royal assent on June 24, 1886. Owing to the short 
period between that date and the close of the half-year, 
the directors were unable to obtain the assent of the 
proprietors in time to avail themselves of the powers con- 
ferred by the Act for the payment of the debenture 
interest. The necessary assent of the proprietors to the 
creation and issue of the authorised capital of 500,000/., 
having been since obtained, the repayment of the tem- 
porary loan contracted for the payment of a portion of 
the interest due on the Ist of day will be discharged 
when the authorised capital is raised. 


Sheffield Trades Inquiry.—The committee appointed to 
inquire into alleged malpractices in connection with some 
of the Sheffield cutlery trades, has made a report in which 
it states that German goods have been labelled by Shef- 
field houses as though of local manufacture. A minority 
of the committee announces that this is not proved. The 
whole question will be discussed by the Town Council at 
its next monthly meeting. 








NOTES FROM THE SOUTH-WEST. 


Cardif’.—Last week’s shipments of steam coal exceeded 
140,000 tons; prices have, however, continued to rule 
low, and until some improvement takes place in this par- 
ticular, the condition of business cannot be said to have 
improved. The house coal trade has continued dull at 
former rates. Small steam coal has been in fairly good 
demand. The iron ore trade has been firmer. 

Mid-Wales Railway.—The half-yearly meeting of the 
Mid-Wales Railway Company was held on Wednesday 
at the offices, Palmerston-buildings. Mr. S. G. Sheppard 
presided. The directors reported that, notwithstanding 
a decrease in the receipts, they had proceeded with a plan 
approved by the proprietors, and the cost of 110 tons of 
steel rails, with the necessary sleepers, chairs, &c., for 
the purpose of relaying, had been debited to revenue. In 
addition to this, the rolling stock and iron bridges had 
undergone the usual repairs and renewals. The price for 
steel rails at the present time being low, the directors 
hoped to receive the approval of the shareholders to their 
taking the necessary steps to raise funds for completing 
the re-laying of the whole line, 


Water Supply of Swansea.—The Swansea Town Council 
is again drawing upon the Lliw Valley for a further 
supply of water. The council resolved to construct a 
second reservoir above the old one, and the contract was 
let for about 70,0007. to Messrs. Baldry and Yerburgh. 
The contractors appear to be getting on well with the 
work. They are now excavating the surface of the valley 
on either side the stream, and tipping the refuse for use 
on a proposed embankment. The first operation is that 
of digging down to a good foundation, which will be the 
carboniferous shale. Then an embankment 400 yards 
long has to be built on this foundation across the valley. 
It will be 26 ft. wide at the base and 14 ft. at the top, will 
be70ft. deep, and will contain 250,000 cubic feet of earth. 
It is to be constructed of puddle and earthwork, the clay 
being brought from Bryngelly, two miles lower down the 
valley. A tunnel is now being driven to divert the stream 
during the construction of the embankment. Pipes will 
afterwards be laid through this, and will meet in a shaft 
now being sunk. In this valves will be constructed, by 
means of which water may be discharged either into the 
river below or into the general supply, without injuring 
the embankment. The new reservoir is to be connected 
with the Blaenantdda by 7-in pipes, and the supplying 
streams will pass on through the tunnel from the new to 
the old Lliw reservoir down the valley. By means of a 
new reservoir no less than 300,000,000 gallons will be 
added to the supply already obtained from the Lliw and 
Blaenantdda Works. There will be an aggregate storage 
capacity of 734,000,000 gallons, sufficient to supply 
Swansea for eight months, and to provide for the highest 
districts of the town. 


Barry Dock and Railways. — The fourth half-yearly 
meeting of this company was he'd on Friday at Cardiff. 
Lord Windsor presided. Mr. D. Davies said he had been 
over the entire works during the last few days and he had 
found the progress made satisfactory. Although the 
directors had let the contract on the most advantageous 
terms, at atime when materials and labour were cheap, 
the contractor was in a fair way to make a large profit in 
consequence of the nature of the ground to be excavated. 
It would be remembered that the opponents of the under- 
taking had said that the sea at Barry would be too rough 
to allow ships entering the dock. The contractor, at his 
own cost, had built an embankment outside the dock, 
but not a stone of that had been washed away. Indeed, 
during the year and ten months the works had been in 
course of construction, there had not been a day when 
a ship could not have entered the dock. There was 





The working expenses have been | 


every prospect of the works being shortly finished, 
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LOSS OF LIFE AT SEA. 

In a recent issue we gave the number of lives lost 
through wrecks or casualties to British ships during 
each of the triennial periods into which Mr. Gray 
has divided the interval from 1875 to 1883 inclu- 
sive. In each of those totals is included, as was 
explained, losses from colonial vessels, as well as 
from unregistered tishing vessels, yachts, &c., but 


| vessels alone. 





if the extent of the responsibility of our own ship- 
owners is to be gauged, it is obvious that they 
cannot fairly be saddled with losses from vessels 
with which they have no concern, and over which 
they have no control. If such loss of life be elimi- 
nated, and the examination confined strictly to 
vessels registered in the United Kingdom, the totals 
become reduced to 5194 in the first period, 5528 in 
the second period, and 7323 in the third. The 
difference between the two sets of figures shows 
how important is the correction which requires to 
be made in passing from the consideration of both 
British and colonial vessels to British registered 
As corrected, the figures show an 
average annual loss of life of 1 in 141 of the number 
of hands employed due to wreck or casualty over 
the first period, of 1 in 138 over the second period, 
and of 1 in 93 over the third period. Of the sailing 
ships employed, 8.0 per cent. were lost during the 
first three years, 8.6 per cent. during the second, 
and 10.2 per cent. during the third, while of 
steamers 5.5 per cent. were lost during the first 
period, 6.0 per cent. during the second, and 7.5 per 
cent. during the third. It will be seen from these 
figures that while the‘ioss of sailing vessels was in 
each period higher than that of steamers, thus show- 
ing the latter to be the safer class of vessel, the in- 


>| crease in the percentage over the successive periods 


was practically the same in both cases, and points 
to the conclusion that the cause of the increase, 
whatever it may have been, was common to both 
types of vessel. 

The above figures give the loss of life aris- 
ing from wrecks and casualties only, but it is 
obvious that loss of life may take place in cases 
where no injury to the vessel occurs, as for instance 
when a man falls from a spar, or falls overboard, 
and to obtain the total loss of life at sea in British 
registered vessels during each year the number of 
deaths from such causes requires to be added to 
those which are brought about by the loss of or 
injury to the vessels themselves. Mr. Gray has 
done this approximately for every year from 1875 
down, and his figures show that the number of sea- 
men drowned and killed was lowest in 1878, when 
the total was 2450, and greatest in 1881, when it 
reached the high total of 4012. Taking the year 
1881, which is called Mr. Chamberlain’s year from 
the fact that it was the year for which he stated the 
figures showed the loss of life to exceed 1 in 60 of 
those employed, it appears that the gross total of 
4012 is made up of 2616 lives lost by wreck, 1123 
lives lost by drowning other than wreck, and 273 
lives killed by accident other than drowning. To 
determine the proportion between the number of 
lives lost and the seamen employed, Mr. Gray has 
taken the number of hands ascertained to be 
employed at any one time on board each vessel 
registered in the United Kingdom, and has 
assumed those hands to be continuously engaged 
during the whole year. The sum total of such 
figures is taken to be the number of hands em- 
ployed. For the year 1881 the number so obtained 
amounted to 209,481, which, when compared 
with the total loss of life for the same year as 
given above, shows the proportion between those 
lost and those employed to have been 1 to 52. 
The method adopted of estimating the number 
of men is a fair one enough for the purpose of de- 


5! termining the proportion between those lost and 


those employed, inasmuch as it discovers approxi- 
mately the total number of men exposed to risk at 
any one time, but when it is attempted to draw 
comparisons between the waste of life that goes on 
at sea and that involved in more or less hazardous 
occupations on land, as has been done more than 
once by Mr. Chamberlain and others, it is obvious 
that the figures cannot properly be used. On one 
occasion, in a speech delivered in the House of 
Commons, Mr. Chamberlain said, ‘‘ Take the case 
of railways. In 1873 the number of persons em- 
ployed was 274,000, of whom 773 were killed, or 1 
in 354. The loss of life at sea is five times greater 
than the loss of life among the employed on rail- 
ways in 1873, since which time accidents have been 
diminishing.” The total number of seamen which Mr. 
Chamberlain used in his calculations was obtained 
as above described. It contained simply those ex- 
posed continuously to risk at sea, but the sum total 
of the railway employés was swollen by the inclusion 
of such people as secretaries, managers, accountants, 
timekeepers, engineers, draughtsmen, clerks, police, 
and men employed in the manufacture of rolling 
stock, most of whom run norisk whatever. Acom- 
parison between the loss of life in two such dis- 





similar occupations can never be of much value, 
inasmuch as the only inference that can be drawn, 
even from correct figures, is that one occupation is 
more hazardous than the other, but when the issue 
is clouded by the introduction on the one side of a 
large number of persons whose lives are not in- 
volved, and by the careful exclusion of all corre- 
sponding classes on the other, the comparison 
loses even the value which, for statistical purposes, 
it might otherwise possess. Mr. Gray, adopting 
the same line of argument as Mr. Chamberlain, 
laid before the Commission somewhat. similar 
figures for the loss of life on railways in 1883. Mr. 
Gray no doubt placed his table before the Com- 
mission as he found it, but like Mr. Chamberlain’s, 
it contains a number of persons who obviously ex- 
perience little or no risk in carrying out their duties, 
and if they can be properly included it will be 
equally proper to include on the other side of the 
comparison a great many people who are engaged 
about ships, but who never go to sea. For instance, 
if it be right to include ticket collectors among 
those servants who run risks on railways, it will be 
equally right to include the tally clerks who check 
the goods delivered from vessels’ holds among those 
who run risks on board ships ; and if it be right to in- 
clude on the one side the vast number of mechanics 
who build and repair the carriages and engines it is 
equally right to include on the other side those who 
build and repair ships. One point, however, which 
Mr. Gray’s table clearly brings out is that the loss 
of life among brakesmen and goods guards amounted 
in 1883 to as mueh as 1 in 97 of those employed, a 
ratio which we think may be shown to be higher 
than can be properly attributed to loss of life at sea 
when rightly considered in relation to the actual 
duration of the risk. The total of 209,481 esti- 
mated as already explained to represent the total 
number of seamen employed in 1881 is taken ex- 
ception to by Mr. Scrutton, when it is used asa 
basis for the determination of the ratio between 
the lives lost, to the total employed for comparison 
with other trades, on the ground that it does not 
include the whole of the seamen that man our mer- 
chant navy. In proof of his contention Mr. Scrutton 
has appealed to the census returns for the year 
1881, from which it appears that there were 258,623 
seamen, exclusive of fishermen, ashore in the 
United Kingdom and afloat in British merchant 
vessels at the time the census wastaken. To com- 
plete the total must be added the British seamen 
awaiting employment in foreign ports, and these 
would probably bring it up to not much less than 
300,000. It is this figure which Mr. Scrutton con- 
tends should be used instead of that of the Board 
of Trade. We quite agree that it is not right for 
purposes of comparison to base the ratio between 
the number of lives lost at sea and those em- 
ployed, upon the number employed at any one 
time, but on a somewhat different ground from 
that of Mr. Scrutton. If we compare the risks 
run by railway servants, persons employed in mines, 
or in other dangerous trades, with those run by sea- 
men, the first fact that engages the attention is 
that while the former are exposed to danger for ten 
or twelve hours, as the case may be, each day during 
six days of the week, after which risk ceases until 
they resume work again, the latter are exposed to 
all the dangers which arise from collision, strand- 
ing, and foundering, as well as from those often- 
times unknown causes which result in the total loss 
of both ship and crew, during the whole twenty- 
four hours of each day, and during the seven days 
of the week. They are also exposed to risk during 
the dark hours of the night while many other 
employés are engaged only during the day. Any 
railway servants at work during the night are addi- 
tional to those employed during the day, and their 
numbers go to swell the gross total of those exposed 
to risk. For the purposes of comparison, therefore, 
so that the duration of risk may be made the same 
in both cases, and taking ten hours as the average 
day’s work in other trades, the ratio of 1 in 52 
obtained by the Board of Trade, as representing 
the ratio of the loss of life to the number of men 
employed, should be altered to 1 in ?4ths of 52, or 
1 in 124.5, and this figure is again modified to 1 in 
145 in consideration of the fact that the seaman’s 
risk extends over seven days instead of six as in 
other trades. On the other hand, seamen in many 
instancés no doubt spend a longer time idle on shore 
between their discharge from one vessel and re- 
engagement on another than other classes of 
employés, but we have no accurate data-on the 
point to enable a suitable correction to be made in 
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the figures. When we compare the ratio of 1 in 145 
obtained as above with that representing the loss 
among brakesmen and goods guards, which has been 
shown to be 1 in 97 in the year 1883, it is made 
clear that even if a liberal correction be allowed for 
the seaman’s idle time on shore, his life, taking 
into account the duration of the risk, is not so 
perilous a one as that of the railway employés re- 
ferred to. 

We have said that the number of lives drowned 
and killed in British registered vessels during the 
year 1881, has been set down by the Board of Trade 
as 4012, and at that figure they would have allowed 
the statement of loss to remain had it not been for 
the persistence of certain bodies, notably the 
Greenock Chamber of Commerce, in asking for 
further details which the Board for a time refused 
to supply. When the information was at length 
forthcoming in the form of a return, it appeared 
that the 2616 lives lost by wreck and casualty 
included 264 fishermen, and as the shipowners 
can scarcely be held responsible for the safety of 
these men, they require to be eliminated. The 
figure 1123, too, which represented on the Board 
of Trade returns the number of lives lost by 
drowning other than wreck, was found on analysis 
to contain no less than 298 lives which should never 
have been included at all, as well as 128 lives from 
fishing vessels. In the same way the figure 273 re- 
presenting the number of seamen killed by accident 
other than drowning, was found to contain 76 deaths, 
three being those of fishermen, which should not 
have been included. It thus appears that the total 
loss of life from British registered merchant vessels 
during 1881 was found to be less by 766 than that 
put officially forward by the Board of Trade. It is 
true that in a foot-note to their return, the Board 
called attention to the fact that it was inaccurate in 
certain particulars, but no information was supplied 
to enable the extent of the inaccuracy to be judged. 
This is the more surprising in view of the fact that 
these excessive figures have been used again and 
again for the purpose of supporting charges against 
shipowners that were at one time freely made. 
Excluding the figures given above, the total number 
of lives lost in 1881 becomes reduced to 3246, and, 
using Mr. Gray’s figures, the number of hands 
employed, excluding fishermen, to 186,719. These 
figures give a loss of 1 in 57.5 of those employed, 
but when corrected for the purpose of comparison 
with other trades, after the method previously ex- 
plained, so as to equalise the duration of risk, it 
becomes 1 in 184. Even when so corrected, the 
figures show a very heavy proportionate loss of life 
which would be made to appear still heavier were it 
not for the fact that the number of men employed 
includes those on board passenger vessels, which 
make their voyages as a rule with little or no loss 
of life. On the other hand, it should be stated 
that the year 1881 was the most disastrous of any 
known. It is estimated that in one storm alone, 
viz., that which took place on the 14th and 15th of 
October, no fewer than 90 vessels, excluding fishing 
vessels, were lost and with them 340 lives. 

We have alluded but briefly to the statistics of 
loss of life at sea in the gross, because we believe 
that the study of such figures alone can never help 
in suggesting remedies for such of the causes of loss 
as are capable of being remedied. It is when we 
come to consider the statistics relating to the loss 
of coal-laden vessels, grain-laden vessels, timber- 
laden vessels, and others, that we are enabled to 
determine in what directions an increase in the 
number of men and ships lost has taken place. 
The Wreck Inquiries, too, although not so ex- 
haustive sometimes as they may be, are of great 
value in connection with the above statistics, inas- 
much as they throw a great deal of light upon the 
causes of Joss in known cases, and if those causes 
are such as to be common to the great body of 
vessels engaged in the same trades, they point to 
the remedies which should be applied. 








RAILWAYS IN INDIA. 

Tue policy of railway construction which is being 
actively pursued in India, has an interest to every 
one who values our Eastern possessions and desires 
to see them put into a position in which they can 
both develop their resources and defend themselves 
against attack. But to the engineer and manufac- 
turer it has an importance which is present as well 
as prospective, since it implies the spending of very 
considerable sums in this country for material and 
stores. Up to the end of last year there had been 





expended on the railways of India the enormous 
capital of 162 millions sterling, of which about one- 
fifth was laid out in England. With this sum more 
than 12,000 miles of lines had been opened for traftic, 
and 3767 miles had made more or less progress. In 
the case of much of the latter length, however, the 
work has been confined to surveys and earthworks, 
and the purchase of rails and rolling stock has yet 
to be made. The construction of 606 miles of line 
was sanctioned last year, a portion of the proposed 
extension being of a military character, and pene- 
trating into the passes of the north-west frontier. 
This, probably, will not be very remunerative, 
and will decrease the very satisfactory average of 
dividends paid last year, and which amounted to 
5l. 12s. 9d. per cent., as compared with 5/. 1s. 9d. 
in the precedig year. The East Indian Railway 
and branches produced 81. 8s. per cent., the guaran- 
teed lines paid 5/. 8s, 4d., the State lines, excluding 
the East Indian and branches, yielded 5/. 93. 7d. 
percent., the assisted lines, excluding the Tara- 
keshwar, 1l. 13s. 11d., and the native State lines, 
21. 18s. per cent. Towardsthe dividend, the East 
Indian and branches contributed 3,081,9331., the 
guaranteed lines 3,848,788/., the assisted companies 
64,5231., the State lines (excluding the East Indian 
and branches) 2,003,298/., and the lines in native 
States 127,788/. It will thus be seen that all the 
lines are in a prosperous condition except the 
assisted and the native State lines. These latter 
are, however, comparatively small affairs, their 
capitaloutlay standing at 3,808, 2321. and 4,821,3791., 
out of a total expenditure on all railways and con- 
necting steamboat service of 161,917,8401. With 
such results before them no wonder that the 
Government of India is anxious to extend its rail- 
ways as fast as financial considerations will permit. 

At a time when railway charges is the subject of 
scrutiny all over the world, and traders at home 
are clamouring for their reduction, alleging that 
nothing else can enable them to face the competi- 
tion of the foreigner, it is interesting to compare 
the charges in India with those paid in Europe. 
From the latest administrative report on the rail- 
ways in India by Colonel F. 8. Stanton, R.E., we 
learn that the Indian rate for grain is .85d. per ton- 
mile, while in European countries itis ; in England, 
1.54d.; Germany, 1.13d.; Holland, .96d.; and 
Belgium, .79d. Sugar is carried in India at .85d. 
per ton-mile ; in England at 1.12d.; in Germany at 
1.32d.; in Belgium at 1d.; and in Holland at .96d. 
Cotton in India at 1.53d.; in England at 2.77d.; in 
Belgium at 1.74d.; in Germany at 1.6l1d.; and in 
Holland at 1.61d. Cottons goods are charged 
in India at 1.28d. per ton-mile; in England at 
2.64d.; in Belgium at 2.22d.; in Germany at 2.06d.; 
and in Holland at 1.6ld. The Indian rates are for 
short distance traffic, so that they may be fairly 
compared with the lengths which similar goods are 
carried in this country. The only materials which 
are not carried more cheaply in India than in 
Europe are coal and bar iron, but even in the latter 
case the Indian rates are below those ruling from 
Staffordshire to London. It is thus quite evident 
that the Indian dividends are not obtained by ex- 
cessive goods rates, while the passenger fees are 
equally cheap. For the fourth class they vary from 
2 to 3 pies per mile (.2 to.3 of a penny); for the third 
from 3 to 4 pies, for the second from 6 to 9 pies, and 
for the first from 12 to 18 pies (1jd. to 2d.). The 
average receipts per passenger mile on the Indian 
railways in 1885 was .24d., and the average goods 
receipt was .64 per ton mile. With such small 
units as these it reflects great credit on the ad- 
ministration to obtain such excellent financial re- 
sults. 

Turning to the details of the traffic, we see that 
the length of the journeys explains in part the 
cheap rate at which the passengers can be carried. 
The first-class passengers travel on the average 80 
miles each, the second-class 67 miles, and the lower 
classes 44 miles, and for these journeys the first- 
class passengers pay 7s. 83d., the second-class 
2s. 3$d., and the lower class 10d., or 12.3, 4.4, 
2.4 pies per mile respectively. In spite of these 
low fares, the average receipts per coaching mile 
was 4s. 10$d., or almost exactly the same as in the 
United Kingdom in 1885. The work done upon 
the 12,092 miles of railway ‘was the equivalent of 
3640 millions of passengers, and 3320 millions of 
tons of goods carried one mile. The total number 


of passengers show an increase of 9.55 per cent. 
over the number carried in 1884. The passenger 
mileage increased 8.48 per cent., and the receipts 
from passenger traflic 7 per cent. 


The number of 





passengers per open mile was 6087 in 1885, as 
compared with 6641 in 1884, and 6254 in 1883. Of 
the total number carried in 1885, the lower class 
passengers constituted no less than 97.27 per cent., 
the second-class 2.28 per cent., and the first-class 
only .45 per cent., showing how greatly the lines are 
used by the native population. The total tonnage 
of goods lifted during the year showed an increase 
of 13.58 per cent., and the total ton mileage an 
increase of 20.21 per cent., as compared with 1884. 
The receipts for goods traffic show an increase of 
12.76 per cent. The number of tons carried per 
mile open was 1565 in 1885, as compared with 1499 
in 1884, and 1633 in 1883. The average receipts per 
goods train mile were 6s. 44d. 

During the year the following plant was pur- 
a in England through the agency of the India 

flice : 





£ 

Bridgework ae 234,410 
Engineer’s plant ... 8,508 
Workshop machinery ae 17,604 
Permanent way ... ee Pe . 1,129,457 
Locomotive and rolling stock ... 443,217 
Station materials and paving ... - 30,222 
Tools and stores ... oe aes ze 32,360 

1,895,778 


There were also purchased locally goods to the 
value of 300,000. Considerable progress has been 
made in opening up the coal resources of the 
country. The East India Railway supplied 179,977 
tons of steam coal from their own mines and for their 
own use, the issue price being 3s. 4d. for the first 
half of the year, and 3s. 9d. for the last half. At the 
Warora colliery the output of coal for the year end- 
ing March 31, 1886, was 96,258 tons. At the Umaria 
colliery, which is in the heart of the country, but 
is not yet provided with railway communication, 
more than 6000 tons of coal have been raised. 
Petroleum has also been discovered at Khatun, 
and the boring has been carried to a depth of 
524 ft. Veins of oil were struck at depths of 
28 ft. and 58 ft. At a depth of 380 ft. a test was 
made, and resulted in an out-turn of 160 barrels of 
35 gallons each in thirty-six hours. A further test 
made with a 2 in. pump at 524 ft. produced 400 
gallons per day. In a second boring, veins were 
struck at 62 ft., 92 ft., 115 ft., 125 ft., and 133 ft. 
The oil is very thick, and of a black brown colour. 
It has a sulphurous odour, is very thick, and is 
now being tried as fuel in stationary and locomotive 
boilers. 

From these facts, which we have collected from 
Colonel Stanton’s elaborate report, it will be seen 
that prosperity is the rule on the India railways, 
and that, while capital dividends are earned, pas- 
sengers and goods are carried at rates which com- 
pare most favourably with railways in any part of 
the world. 








OVER PRODUCTION. 

Tue President of the Institution of Mechanical 
Engineers, Mr. Jeremiah Head, like his prede- 
cessor, Sir Isaac Lowthian Bell, has made a special 
study of that branch of economic science which 
refers to industrial enterprise. The opening 
address he gave at the recent meeting of the Insti- 
tution has a wider interest than such productions 
usually possess, and is one of the most thoughtful 
and at the same time practical contributions to the 
present engrossing question of trade depression 
that we have yet met. The position Mr. Head 
held on the Conciliation and Arbitration Board of 
the North-East Coast compelled him to study many 
of the most important factors of the question, and 
he has certainly made excellent use of his oppor- 
tunities. 

‘*The term ‘depression of trade’ has unfortu- 
nately become ‘as familiar in our mouths as house- 
hold words.’” The Royal Commission which has 
been sitting for some months past, has accumulated 
a vast bulk of evidence on the subject. Mr. 
Head took up rather a novel position for one 
addressing such a meeting as that over which he 
was presiding. ‘‘ One thing seems very certain,” he 
said, ‘Cand that is that mechanical engineers have 
had not a little to do with bringing about the 
present state of things.” A first-class lace 
machine now produces as much work as 8000 
women could do formerly ; and this is only an in- 
stance, although perhaps an extreme one, of what 
we perceive on all sides in manufacturing indus- 
tries. The President of the Iron and Steel Insti- 
tute attributes the trade depression to over produc- 
tion. Mr. Head points out that the term ‘‘over 
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production” is purely relative, and, in order to 
give some basis for comparison, he divides the sub- 
ject under three heads, viz., ‘‘‘ Over production,’ 
which occasions falling prices; ‘ balanced produc- 
tion,’ which results in steady prices ; and ‘under pro- 
duction,’ which leads to rising prices.”” The obvious 
remedies for over production are to increase con- 
sumption or to limit output. The first, no doubt, 
is the constant aim of all manufacturers, whilst 
the latter is resorted to occasionally, but, except in 
rare instances, without any lasting success. The 
recent collapse of the International Railmakers’ 
Association is a striking instance in point. These 
remarks apply to what Mr. Head aptly styles arti- 
ficial attempts to reduce production, As a matter 
of fact, production will in time always adjust itself 
to demand, for the wealthiest manufacturers will 
cease in time to produce at a loss. 

Mr. Head gave several instances in which 
mechanical engineers had been ‘‘ guilty of the sin of 
aiding and abetting over production.” In such 
cases, however, although ‘‘ preparing a rod for 
our own backs,” we had the advantage of ante- 
cedent gains. But where we have been surpassed 
in this respect by foreigners, we share in full 
the evils without having partaken of the previous 
benefits. Thus the American improvements in 
watchmaking machinery have all but killed our 
native industry, not only so far as home con- 
sumption is concerned, but with regard also to 
a large export trade which previously existed. 
‘¢ Many of our ablest members,” Mr. Head goes on 
to say, ‘‘ have always been occupied in devising 
and manufacturing machines for factories, and tools 
for engineering shops. But for these gentlemen 
we should not have been able to over produce to 
anything like the extent we have done, and we 
should perhaps have avoided the troubles we have 
thereby got into. Possibly we in England might 
have had the privilege of over-producing all to our- 
selves—a most advantageous position for us— 
had not our machine tool makers always had the 
habit of exporting to our foreign competitors 
the same beautiful contrivances which they have 
sold to their neighbours at home. In every 
European country, and even on the American con- 
tinent, English machines and tools of the very best 
types are to be seen in the principal factories. 
And where manned, as they always are, in Euro- 
pean countries at all events, by very much cheaper 
labour than ours, and working longer hours, they 
most effectually extinguish any chance there might 
previously have existed of our supplying the 
specialities which they produce.” 

There is no doubt of the truth of all that Mr. 
Head advances, but the practical question, after all, 
is, can we prevent this helping our neighbours to 
take out of our hands the trade we formerly pos- 
sessed? The answer must be, emphatically, No ! 
If we did not export our machines to other 
countries they would speedily be copied in those 
countries, and we should not only lose the profit 
on selling the articles, but-be adding a spur to their 
enterprise, which would tell far more against us in 
the long run. 

The fact is that the race for wealth and power 
will ever continue. No nation, however com- 
manding the lead it may attain, can afford to rest 
for long, secure in past triumphs. The people that 
strives most, that has most brain, muscle, and 
staying power, will be in the front. This is the 
only permanent capital that Englishmen can depend 
upon, and so long as it lasts, we shall fairly hold 
our own share of the world’s trade. 

England is, however, as Mr. Head points out, not 
always in the van of progress. There are the cases 
of the Waltham watch, Hungarian roller milling, and 
American bridge building ; all of which are familiar 
to our readers and were quoted by Mr. Head. ‘‘ We 
cannot,” he says, ‘‘impede the fall in value result- 
ing from increased facilities of production ; but we 
may gather consolation from the reflection that 
trade revivals have always been based on low and 
not on high values. Low values and low costs, 
however, are not altogether due to improved ma- 
chinery. They are quite as much due to improved 
humanity as to the raised moral tone and more 
reasonable personal habits, which are the natural 
results of long-continued pressure.” Here Mr. 
Head touches the second of the two great factors 
necessary for the maintenance of our commercial 
supremacy, and it is one in which we cannot, with- 
out chance of question, claim to be in the van of 
progress. It is useless for inventors to devise 
new appliances, for capitalists and heads of manu- 





facturing establishments to be daily on the watch 
for new fields of enterprise, unless the rank and file 
of the nation will, as Mr. Head says, be reasonable. 
Inventive talent and administrative capacity, can 
after all only thrive in countries where they can be 
applied with advantage, and they must be backed 
by efficient labour at a moderate price to be practi- 
cally successful. 

There is another point of view from which 
trade depression should be looked at, besides that 
of the producer. It is difficult to see in what 
way the ability of a factory to produce twice the 
number of articles in half the time can work evil to 
the community at large, and produce a depression 
that should be looked at‘ in the light of a national 
evil. It is certain that if we were thrown back, in 
the present year of grace, to the means of produc- 
tion and distribution possessed by our grand- 
fathers, half the inhabitants of these isles would 
speedily be in a state of starvation. ‘*‘ Whatever 
outcry there may be against the evils of over 
production,” says Mr. Head, ‘‘ comes not from the 
whole community, but only from the producing or 
trading portion thereof . a8 consumers all 
benefit from the cheapness which proceeds from 
over production. ... No buyer ever yet com- 
plained of commodities being abundant and cheap. 
The outcry is altogether from those interested in 
the production or distribution of something, and, 
whether consciously or not, has reference to that 
something alone. Every one would like what he 
sells and others buy to be dear; and what he buys 
and others sell to be cheap. Put in this un- 
disguised form the proposition is obviously un- 
tenable and absurd ; but numbers would and do 
entertain it, when disguised in the plausible language 
we so frequently hear used by partisans.” 

Taking the matter in the gross the prosperity of 
the people does not, after all, depend on the demand 
for labour or the number of sovereigns or shillings 
earned. An amount that is comparative affluence 
in one part of the world may be absolute poverty 
in another ; so that we must gauge our prosperity 
by the purchasing power of the money earned. The 
chief necessaries of life have, Mr. Head tells us, 
fallen 20 to 30 per cent. during the last two years ; 
and the fall of wages has not, on the average, been 
so great. Unfortunately, however, we cannot take 
these matters in the gross. In spite of such com- 
forting assurances a vast quantity of misery un- 
doubtedly exists, the result of want of employment. 
One great evil in the present day appears to us to 
be, that progressing by leaps and bounds, which has 
been referred to so complacently in some quarters, 
the shipbuilding industry being the most prominent 
example. Three years ago operatives of all kinds 
in this trade could not be obtained excepting at 
the most extravagant rates of pay. Workmen of 
ordinary ability were earning fabulous sums, work- 
ing day and night with but the scantiest time for 
eating and sleeping. Yet the large sums earned did 
nothing to improve the condition of the men or 
their families, for they were lavished and wasted in 
the ways with which those familiar with our work- 
ing classes are only too well acquainted. Had the 
surplus amount over that required for decent living 
been put by, the men might now be reaping the 
benefit of their long hours and high pay and enjoy- 
ing the advantages of cheap food and clothes. This 
frugality and foresight is no doubt too much to 
expect from the working classes, but we might 
hope that the work would be more equally dis- 
tributed as to time, which would be a practical way 
of arriving at much the same end. 

It is not over production, but unequal production, 
that is the great evil we have now to combat. 
Trade comes with rushes; money is made freely 
and spent lavishly ; after which comes depression 
and poverty, with a legacy of expensive habits and 
too often broken health from the luxurious, anxious 
times just passed. 


THE ROYAL SMALL ARMS FACTORY, 
ENFIELD. 
(Continued from page 193). 

In our last issue we gave a brief account of the 
manner in which the first operations of forming 
parts of the rifle are performed by forging in the 
smithy. We mainly dealt with the barrel and body, 
and we now propose to follow these two components 
of the rifle through subsequent operations. 

The barrel machine room contains a large num- 
ber of machine tools suitable for the various opera- 
tions to be performed. These consist chiefly of 





drilling, rough boring, fine boring, turning, mill- 
ing, rifling, filing to gauge, and chambering. When 
the bars are brought in to the barrel room from the 
smithy, the first operation is to clamp mill the 
ends. This is done by a pair of cutters ope- 
rating at each end simultaneously. The object 
is to get a proper surface for running in parallel 
bushes so as to be able to bore true. After 
this the ends are faced so as to get the right 
length. The piece is next taken to a centring 
lathe to ‘‘ enter the bore.” This consists of making 
a starting hole }in. deep in each end. In the 
older type of machines the barrel is held at each 
end, but a new type has lately been introduced in 
which the piece is held and rotated from the centre. 
In this way there is less chance of any inaccuracy 
from the piece sagging in the centre. After this 
operation has been performed the holes are tested 
for accuracy in the following manner: A plug is 
placed in each end, and the whole is run on rollers 
on a test plate, when any inaccuracy is shown by it 
not running straight. The next operation is the 
most important in the manufacture of the barrel. 
It consists of drilling the bore, and for this purpose 
a number of new machines have lately been supplied 
by Messrs. Greenwood and Batley. Formerly the 
barrels were drilled in vertical machines, by the 
aid of which five men would turn out sixteen a 
day. With the new machines, however, which are 
a Belgian invention, one man will drill thirty barrels 
aday. The old machines are kept in place to be 
used possibly in the event of extraordinary pres- 
sure being put on the department. In the new 
machines there are three hollow spindles in each 
of which a barrel is placed. The end of each 
barrel is held in a fixed bracket, which has three 
bushed holes in it concentric with the hollow 
spindles. The end of the barrel has been previously 
turned true to fitthe bush. A sliding headstock 
runs up to hold the other end of the barrel 
in a similar manner. The barrels are rotated at 
940 revolutions per minute from near the centre 
of their length by means of belts which turn pulleys 
on the hollow spindles. The boring bits consist of 
long half-round steel cutters having a Y slot on their 
faces so as to break up the swarf. One enters from 
each end simultaneously, the feed being automatic, 
and at the rate of $ in. per minute. In the space left 
in the boring, owing to the PD shape of the bit, a 
brass tube enters, being fed up with the cutter. 
This serves to introduce soap and water (no oil 
being mixed with it) which is injected at a pressure 
of about 70 lb. to the square inch, and effectually 
washes out the swarf and prevents clogging. The 
boring bits are fed up on a carriage by means of a 
train of friction and spur gearing, and the brass 
tube is given a quick reciprocating motion, so as to 
more effectually clear the bore, by means of a cam. 
When a distance of about 6 in. has been bored, the 
slides are drawn back, and the bits are then entered 
again, and so on until the two holes meet. The 
last part is made by one tool only in order to pre- 
vent accident from the two meeting. As arule the 
two holes are concentric within from .005in. to 
.008in. The drilling of three barrels occupies from 
35 to 40 minutes. There are fourteen of these 
machines in the shop. 

After the boring is completed the barrels are 
taken to be further rough bored, so as to enlarge 
the hole .02in. This is done by a three-tooth 
draw-bit, the operation taking about three or four 
minutes. 

The boring now enters upon the final series of 
operations. A long and approximately square 
section bit is used, by which the hole is increased 
.007in. Two of the sides of this bit are in 
parallel planes, while the other two are some- 
what curved. This gives two cutting edges, and 
in order to get the requisite diameter the bit 
is packed up with an oak ‘‘spile” or ‘‘ spill,” at 
the back of which are placed strips of writing paper 
until the requisite substance is reached. After the 
barrels have been broached out in this manner, 
the inner surface is sufficiently bright for the 
‘*viewers ” to judge whether they are straight or 
not, and if found out of truth, they are set by blows 
from a wooden brass shod mallet. The viewing of 
barrels requires considerable experience and a cer- 
tain amount of natural aptitude. The operator 
holds one end of the bore to his eye whilst the 
barrel points towards the top line of the window. 
A hollow cone of shadow is thus thrown on the 
polished surface of the bore, and according to the 
symmetry of this, the viewer judges whether the 
bore is or is not straight. The test is applied 
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everal times during the process of manufacture, as 

will be presently seen. The next operation is to 
fine-bore the barrel. This is effected in the same 
way as last described, but in place of an oak spile, 
one of soft wood is used. This is carefully packed 
up with paper, so that it will give a hole that will 
not vary by jo im. from the standard gauge. 
After this the pieces are again viewed and 
straightened as before. 

In order to make sure that the bore is perfectly 
true a mechanical test has been devised, of which 
the following description has been furnished by 
the factory officials : 

‘*A steel rod is stretched taut between 


the centre and at one end, which fit the bore 


loosely, so that the barrel can freely revolve on the | 


rod. If the bore is straight, the end of the barrel 


where there is no collar on the rod will run per- | 
fectly true; but if not straight, it will revolve | 
eccentrically, and its motion is easily detected even | 
Every barrel is passed | 
through this test before the turning of the exterior | 
The bore is also tested for size by | 


by an unskilled person. 


is commenced. 
the collars on the rod.” 


The interior of the barrel is now finished so far | 
as the first operation of boring is concerned, and | 


the next proceeding is to turn the outside, which 


up to the present, with the exception of the ex- | 


treme ends, has remained as it was taken from the 
rolling mill. 

The old way in which gun-barrels were reduced 
outside was by grinding by hand on large stones, 
after which they were ‘‘struck up.” This was a 
slow and costly method compared to to that now 
followed. The main point is to. make the inner 
and outer circumferences concentric, so that there 
shall be an equal distribution of metal all round. 
To do this the piece must be eccurately chucked, 


and it is necessary of course not to injure the bore.- 


The end is gained by first placing two plugs, one 
in each end of the barrel, the centres of these 
plugs being exactly in the line of axis of the bore. 
The barrel is then placed vertically in a machine, 
being supported by two points which fit to the exact 
centre of the plugs. As these two points are 
arranged in an exactly vertical line, the bore of the 
barrel must also be vertical. In the framing that 
carries the two points, and about midway between 
the latter, a bush or collar is placed, and this is 
held ina plane at right angles to the axis of the 
bore and with its centre coinciding with the axis. 
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AQUEDUCT ON THE PLATTE CANAL, 


| As the bush has been turned true to its centre it | ciprocating vertical motion given to it, so that the 
| will be seen that its periphery will be concentric barrels are polished against blocks of beech-wood 
with the bore. In order to fix the bush to the | held in the machine. At each stroke the barrels dip 
barrel in this position melted sulphur is poured into a bath of powdered emery and oil, so as to give 
'in while the whole is held firmly in the ma- a polishing mixture. In addition to the up-and- 
chine, and in this way a true bearing is given for | down motion the barrels are also given a rotary 
turning the outside of the barrel concentric with | motion. To get this each piece is mounted on a 
the bore. It is an easy matter to turn the barrel | spindle placed in the saddle, and these spindles are 
outside, having made these arrangements. Three} turned by means of a pair of bevel wheels, the 
rings, or ‘‘spots,” are first turned, and these serve | driver travelling on a fixed vertical shaft, and being 
to set the cutters to. The required taper is given | turned by means of a feather. The central spindle 
by aformer on the lathe. After the barrels are} is turned in this way, the others being worked off 
|turned they are set again in case they may have it by means of belts. This operation being com- 
| been bent during the turning. The barrel is next) plete the barrels are once more set in the way pre- 
finish-turned, being steadied in the lathe by two viously described. 

'stays carried on the slide rest near the cutter.| The rifling of the bore is the next important 
|These stays clip over the top of the barrel, the operation. For this there are about forty or fifty 
| latter being held up to them by a spring. horizontal machines by Greenwood and Batley. 
| The next operation is to polish the outside. This A small cutter of the required shape is fitted in a 
‘is done in a machine in which five barrels are | block, which will go inside the bore. It is drawn 
placed vertically in a saddle. The latter has a re- | through the bore by a rod, which in turn is moved 
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by a traversing saddle. On the saddle spindle, to 
which the rod is attached, there is a pinion, which 
engages with a sliding rack attached to the saddle, 
the rack of course being at right angles to the 
saddle pinion. At the side of the machine there is 
a bar which can be set at any angle to the axis of 
the barrel, that may be required to give the neces- 
sary twist to the rifling. The end of the rack is 
attached to the bar in such a manner as not to pre- 
vent it sliding with the saddle. It is evident that 
the rack will have imparted to it, by means of the 
angular position of the bar, a reciprocating motion 
normal to the travel of the saddle. By means of 
the pinion on the spindle this motion will be con- 
verted into the rotary motion of the cutter neces- 
sary for the rifling operation. For forming each 
groove from four to five cuts are required, and the 
cutter is fed up by means of a wedge which is set up 
without withdrawing it from the bore, by means of 
a screw attached to a rod which passes out at the 
opposite end of the barrel to that through which 
the cutter-block rod enters, and is actuated bya 
handwheel to which is attached an accurately 
divided index. The cutters are sharpened by an 
emery-wheel machine. What is known as the 
‘‘ Henry” rifling is used. It is of uniform twist of 
one turn in 22 in, or 14 turn in the 33 in. length 
of bore. The grooves are seven in number, and 
are .007 in. in depth. 

The next operation is to cut a male thread on 
the breech end by which the barrel is attached to 
the body. For this purpose there are several 
screwing machines by Whitworth and by Muir. 
The required pitch is given by a guide screw, a chas- 
ing tool being used. The end of the breech is 
faced at the same setting. Rough chambering is 
next performed. The barrel is chucked by the 
screw just cut and chambered out in eight opera- 
tions by as many bits, which are carried in a 
capstan head. The finished chambering is done in 
another lathe by three bits very accurately made. 

The barrel is then proved with a charge of 
5 drams of powder, anda bullet weighing 715 grains. 
The sights are afterwards attached, the foresight 
being brazed on and the back sight screwed and 
soldered, after which the barrel is sent to another 
department to be browned. The following is the 
official description of the browning operations used 
in preparing the body and barrel. 

The body and barrel are browned separately. 
The following is the browning mixture at present 
in use: Spirits of wine 5 oz., spirits of nitre 8 oz., 





| to is to drift out the interior. 





tincture of steel 8o0z., nitric acid 40z., sulphuric 


acid 30z., blue vitriol 40z., water 1 gallon. The 
barrels and bodies are first scalded in a solution of 
soda for twenty minutes, and are then washed in 
clean water. The browning mixture is applied, 
and they are placed ina damp heat for about an 
hour and a half, after which they are scalded again, 
and when cool the rust is scratched off. This pro- 
cess is repeated four times, and then the barrels 
and cleaned off and oiled. 

The next department to which we pass is that 
known as the component room, which is the largest 
room in the factory. Here are a vast number of 
machine tools of various kinds, the majority being 
milling machines. In addition to rifles, swords 
and bayonets are also machined in this department. 
It will be impossible for us to give even a brief 
outline of the many parts of the rifle produced in 
this department, and we will therefore confine our 
attention to the component we have chiefly dealt 
with in treating of the smithy, viz., the body. In 
Fig. 1 we give a sectional elevation of this piece in 
its finished state, showing the left side, Fig. 2 is 




















an end view of the barrel end; Fig. 3 an end 
view of the socket end; Fig. 4 is a plan; and 
Fig. 5 an inverted plan. Fig. 6 shows the posi- 
tions of the various holes on the right-hand side. 
These illustrations have been taken from rough 
sketches of the parts, and are simply given in 
order to help the explanation in the. text. The 
finished forgings are brought from the smithy, 
and the first machining operation they are subjected 
The piece is held 





firmly in position in the machine, which consists 
of a horizontal frame taking the form of a trough, 
which is filled with soap and water having a little 
oil mixed with it. The hole is 1 in. wide and about 
3 in. long. The drifts are drawn through by means 
of a screw working inanut. Four pieces are set in 
the machine at once, two at each end, one pair being 
operated on ata time. The return stroke on one 
side corresponds to the working stroke on the 
other. The cutters may be likened to files with 
very coarse teeth, pitched % in. apart. The first 
cut taken roughs out the ends only, the next 
finishes the sides, and the third finishes the ends. 
There is, therefore, only a single cut taken off the 


Barrel-End } 


—_——, 






































sides, but two for the ends. After this the outer 
sides are turned up in a speciallathe. Four pieces 
are chucked together on a mandrel, and there is a 
double slide rest with two cutters, which faces the 
two sides at once. Roughing and finishing cuts 
are taken in two machines. For roughing the 
barrel end a lathe is used, ten pieces being set on 
at once. The socket end is turned afterwards in a 
similar manner. The two ends, i.e., the barrel and 
socket end cannot be turned together, not being 
parallel surfaces, as may be seen by Fig. 1. In these 
turning operations no marking off is required, the 
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bodies being held Dy means of projections into 
which projecting pieces fit. This insures a definite 
position of each piece, and the tools are set to take 
the required cut. After this the barrel end is 
finished by a compound face milling cutter. Great 
care has to be taken in getting this face true, as it 
serves for a base for guiding other operations so as 
to get the barrel fitted to the body in line. The 
piece is held in a vice which insures accuracy of 
position, and the machine stops automatically when 
a sufficient cut has been taken. 

The batrel hole A, Fig. 1, is made in a small 
vertical drilling machine working with a twist drill. 
The hole is { in. rough and 1 in. finished. These 
drills, like all others used in this room, are hand 
ground. As the barrel is screwed into this hole, it 
has to be tapped to cut the thread. The piece is 
brought against a true face on the machine and 
there clamped so as to insure accuracy. Two taps 
are used. The next operation is to regulate the face 
of the barrel end that was last milled, see Fig. 2, 
so as to get the right number of turns of thread 
to bring the barrel into the right position. This 
is done by hand, a gauge being screwed in, and if 
metal wants taking off the face it is done by the 
tile. Some minor milling operations are next per- 
formed by which the right contour of exterior parts 
are obtained. To drill the various holes in the 
right-hand side, see Fig. 6, the piece is put in a 
jig and one hole is drilled at a time by twist drills. 
The work is then tested by a gauge. 

In Fig. 4 the dotted line represents a groove that 
is cut for the lock axis, the cross-section is shown in 
Fig. 1. This is milled out, but as the groove is of 
larger radius than the hole in the side, a screwed 
mill has to be used. The spindle is passed through 
the hole and the cutter is screwed on its top; a 
roughing and finishing cut is then taken. The next 
operation is to slot the inside at the barrel end so 
as to form the extractor way e, Figs. 1 and5. The 
lump is bevelled off by slotting with a hollow 
cutter, the piece being set at an angle so as to 
give the required slope. We now turn to the socket 
end of the piece where the first operation is to 
drill the stock bolt-hole C, Fig. 1. It becomes 
necessary to remove a considerable portion of metal 
in order to form the hollow into which the wooden 
stock fits, as shown by Figs. 1 and 3. The stock bolt- 
hole having been drilled, four other holes are drilled, 
as in Fig. 6; and the centre hole is then enlarged 
by a recessing bit. The large centre hole is now as 
deep as the top of the boss through which the stock 
bolt-hole passes. The other holes, however, have 
been drilled to the required depth so as to remove 
some of the metal around the boss, as shown in 
Fig. 1. The next operation is to put a metal plug 
in the stock bolt-hole. This serves as a centre for 
a bossing cutter, which is a tubular drill, to work 
on. The boss for the stop bolt-hole is thus formed 
and the surplus metal all removed. The projecting 
points of metal are next removed by profiling, six 
operations being gonethrough, and the cavity to take 
the stock is finished as is shown in the sketches. 

We now turn again to the fore end, where the 
next operation is to bore a hole, by a recessing bit, 
in order to commence the aperture B for the fore 
end hook. The round hole is afterwards made to 
the required D section by profiling. The bottom 
part where the hook engages, see Fig. 1, is next 
undercut by milling. The forepart of the projec- 
tion is then bevelled off. For rough cutting the top 
and bottom to the required contour a milling 
cutter is used ; the whole length of each is taken off 
at one operation, the cutter being made up of three 
or four pieces. These parts are then finished by 
— both top and bottom being done at once. 

‘he top and bottom edges are then rounded by 
mills, The curved part on the top exterior of the 
socket end is next formed, and after a few more 
minor operations the piece is taken to the polishing 
shop. When it comes back it is viewed for all 
operations, and the bodies and barrels are fitted 
together. When complete there must not be room 
for yj'yx in. gauge between the body and barrel. 

The body passes through eighty operations in all 
in this machine shop. Many of these we have not 
described, although the principal ones have been 
noticed. Out of all these there are only four hand 
processes, the rest all being done by the machine 
tools. Many other components of the rifle are 
treated in this room, such as block guards, butt 
plates, levers, &c. ; but it is unnecessary to refer to 
these, as the methods we have described give a fair 
idea of the style of the work generally. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we published a full account of the 
late meeting of the Institution of Mechanical Engi- 
neers so far as the sittings were concerned, and we 
now propose giving a brief record of the visits paid 
by members to the various works open to them. 

On the first day of the meeting, Tuesday, the 
17th inst., there were three alternative excursions 
from which members might select. The first and 
most important was that to the Royal Mint, a 
description of which was given in our last issue. 
The other excursions were to Crompton and Co.’s 
electric light works at Chelmsford, and Doulton’s 
pottery at Lambeth. At the former establishment 
specimens of dynamo machines driven by Willans’ 
engines were shown, and the various mechanical 
processes by which the machines are made. These 
operations do not call for any extended notice, a 
remark which also applies to the Lambeth Pottery. 

On the next day (Wednesday) the only excursion 
on the programme was to the Royal Small Arms 
Factory at Enfield, and as we are giving a some- 
what extended notice of this establishment else- 
where, we may at once pass on to the third day of the 
meeting, Thursday, the 19th inst. 


Woo.twicH ARSENAL. 

The reading and discussion of the only two papers 
taken was concluded on the Wednesday, so that 
the two remaining days could, as the President re- 
marked, be devoted to ‘‘solid enjoyment.” The 
accuracy of this remark was no doubt questioned by 
a good many members when they found themselves 
on the next day huddled together at 9 a.m. beneath 
a leaky awning upon the deck of the Alexandra on 
one of the dampest and dismallest mornings that 
ever an August day commenced with. There was, 
however, a large muster, for a river excursion is 
always popular with our country cousins, and it was 


PLAN OF 


hoped that a day beginning so badly must surely 
mend. But such hopes were only very partially 
fulfilled, for the rain kept on more or less almost to 
the time of getting back to the starting point at 
Temple Pier. By the time the Alexandra reached 


Arsenal, and proceeded to view as many of the lions 
as could be seen in an hour and a half. 

The first thing to attract attention was the 40-ton 
steam hammer, which was engaged in drawing out 
a large mass of iron, which gave promise of ulti- 
mately assuming the shape of a heavy gun. From 
the forge a section of the party was taken to the turn- 
ing shops, where there were some guns under opera- 
tion, although none of very large size. The heavy 
boring machines were next examined, after which 
a movement was made towards the yard where a 
large ring was shrunk on to a tube of a gun. 


a Radcliffe furnace. This furnace appears to differ 


from the ordinary Siemens furnace in having the 
regenerators on the top, and so far as could be seen 
its action is continuous, the gas and heated pro- 
ducts of combustion having separate passages. The 
new 110-ton gun for the Benbow, which has been 
made at Elswick, and the price of which is 18,0001., 
attracted a good deal of attention, after which the 
company was split into two parties, one proceeding 
to the carriage department and the other being 
taken through the Royal Laboratory. Here the 
process of making rifle bullets was the chief at- 
traction. Lead rod is produced by forcing the 
scarcely molten metal from a cylinder and through a 
die by means of hydraulic power. The bullets are 
afterwards fashioned from this rod in machines 
designed for the purpose, of which there are a large 
number in the principal machine shop. 

A Whitehead torpedo had been brought into the 
shop, and pumped up with compressed air so as to 
give the members an opportunity of seeing the pro- 
pellers rotating, although for that matter they went 
round so fast that they became invisible. 

From this department the visitors were taken to 
the museum, where they were shown the time- 
honoured objects of interest, and had the action of 
various kinds of fuzes explained. In the wood- 
working department there were a good many in- 
teresting machine tools, but, so far as we could sce 
from the short time at our disposal, nothing very 
novel. The dovetailing machines naturally claimed 
much notice, the ease and certainty with which 
they performed their work being especially admired 
by those not previously acquainted with such ap- 
pliances. A box-nailing machine also attracted a 
good deal of attention. The manufacture of rockets, 
submarine mines, metal powder-cases, and many 
other special appliances of a warlike nature, were 
just glanced at before the time allotted to the visit 








was expended. Nothing could have exceeded the 
courtesy of the various officials of the Arsenal and 





| the trouble they took to make the visit interesting 
and instructive to the party, but obviously very 
little could be learned of all the many operations 
| carried on in so vast an establishment within the 
short space of time at the disposal of the company. 
Woolwich the weather was so thick that the Essex | 
shore was invisible across the murky stream. The | 
members, however, landed at the T pier in the} 


THE Beckton Gas Works. 


When the members had again assembled on board 
the Alexandra, the fog had fortunately cleared, so 
that the steamer could get down to Beckton with- 
out danger. As the vessel came alongside the 
massive iron pier of the Gaslight and Coke Com- 
pany which is so prominent a feature in Gallions 
Reach, the rain, which had held up for a time began 
again. This was especially unfortunate, as the 
lunch, to which the members had been invited by 
the company, was spread in the covered way of the 
pier. As the roof of this covered way also serves 


.asa line over which the coal is carried from the 
The 


next attraction was the casting of a steel ingot from | 


steamers it is not altogether surprising that thedeck 
was by no means tight; a fact that did not add to 
the comfort of the guests or the palatableness of 
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the viands. After the lunch had been disposed of | works, where the tar is converted into the many | atthe Temple Pier. The day was just as pleasant 
the company proceeded to make a tour of the vast articles of industrial use that chemical science has | as the previous day had been disagreeable, so that 
establishment which supplies more than half London | shown to exist in what was once truly the waste | the run down to the Tilbury Docks was very 
with artificial light. | product of gas-making. The visitors were divided | pleasant. The steamer was towed through into 

A little more than sixteen years ago Beckton was, into seven or eight different parties, and were shown | the tidal basin, there being a difficulty in turn- 
an uninhabited swamp on one of the most dreary through the various sheds and buildings in which ing, and then steamed into the big lock. The 








reaches of the Thames estuary. Whether the the processes are carried on. The first step was to 
dreariness has been removed by the erection of the | give a passing glance at the stills, shortness of 
gas works may be an open question that the mem-| time indeed preventing anything more than a very 


|Tilbury Docks have been so often described 
|lately that any elaborate notice of them is un- 
necessary, and we will therefore confine our- 





bers of the Institution of Mechanical Engineers) brief inspection of the different departments. The 
would certainly be too prejudiced to settle, remem-| benzol plant by which benzine and toluol are 
bering the melancholy state of the weather on the) distilled was first examined, after which the various 
occasion of their visit. There is no question, how-| parties were conducted to the carbolic plant. Car- 
ever, as to the place being now inhabited, for) bolic acid is obtained by treating carbolic oil with a 
the gas works give employment to a suflicient| solution of soda, which has the effect of dividing 
number of hands for a fair-sized town. The) the original oil into creosote oil, and carbolate of 
pier already referred to is by uo means the least/ soda. The latter when treated with sulphuric acid 
interesting part of the establishment. It has a  givescarbolicacid. The sulphuricacidforthis purpose 
frontage to the river of 800 ft., and projects| is made on the works, there being an extensive plant 
forwards from the shore a distance of 400ft. It) for its production. There is a point about creosote 
affords berthing accommodation for five steam | which 1s of unusual interest just at present, when 
colliers of the largest size, and each berth is pro- | the question of liquid fuel is attracting a good deal | 240 tons; the width of each leaf is 49 ft., and the 
vided with three steam or hydraulic cranes and a of attention. For years past creosote has been | depth from the top of the gates to the sill is 44 ft. 
movable steam crane. The unloading power is| burned for raising steam at Beckton whenever the | The gates are opened and closed by hydraulic ma- 
equal to 12,000 tons of coal in twenty-four hours. _ price has fallen so low as to make the process econo- | chinery. 

At one end of the covered way before referred to | mically desirable. The market for bye-products of | In the hydraulic engine-house are three pairs of 
are placed the boilers which find steam for the lift- gas-making has seldom been so low as at the pre- | horizontal compound hydraulic engines of 100 indi- 
ing machinery. | sent time, and the creosote burning is in full opera. | cated horse-power. ; 

From the pier the members proceeded to the | tion. Unfortunately the visitors did not have time| There are four dry docks, two having a depth of 
retort houses (see plan), of which there are twelve in | to examine the furnaces, but there are here data of a | 32 ft. and two of 27 ft. on the sills at ordinary 
all. The largest is 510 ft. long, and 100 ft. wide, and | practical kind which would undoubtedly be of value | spring tides; they are inclosed and divided by 
is capable of producing 54 million cubic feet of gasa | at the present time were it made public. | caissons. 


|selves to a few leading particulars. The tidal 
|basin has a water area of 19 acres, and a 
| depth of 26 ft. at low-water spring tides. Two 
|arrival and departure quays, each 600 ft. long, 
are available for discharging and loading at all states 
of the tide. At the south-western quay is a coaling 
jetty fitted with four 30 cwt. movable hydraulic 
cranes. The lock connecting the tidal basin with 
the main dock is 80ft. wide and 700ft. long, 
divided into two chambers of 555 ft. and 145ft. 
respectively. There are three pairs of wrought-iron 
double-skinned lock gates ; each pair weighs about 
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day. It contains forty-five beds of retorts, each| The next plant visited was that devoted to the; The main dock is 1800ft. long and 600 ft. wide, 
bd consisting of nine 20 ft. retorts, making a total | production of naphthalin, which is obtained from | and each of the three branch docks is 1600 ft. long ; 
of 405 in all. On each side of the rows of retorts | creosote oil, the third product from tar distillation. | the centre branch dock is 300 ft. wide, and each of 
are two lines of standard gauge railways one above | Naphthalin, like benzine and toluol, is used for| the two others has an average width of 250ft. The 
the other. The high level is used for conveying | colour-making, and is the substance which gives the | depth throughout is 38 ft. below Trinity high-water 
coal from the pier, and the low level for removing | additional illuminating power to gas in the Albo| mark. ; ; 
the coke produced in the retorts. Each retort| carbon light. Anthracine oil is the fourth pro-| There are sixty-one hydraulic travelling cranes, 
house has its own set of purifying and other plant, | duct obtained from the tar, and by pumping this| running on rails. Each crane is mounted on an 
so that every section is self-contained. The retorts | through filter presses the solid part is retained, | iron carriage, through which railway wagons can 
are of course made of fireclay in accordance with | whilst the oil expelled, known as green oil, is used | pass. The jib of each crane plumbs at 25 ft. from 
modern practice ; each one is charged with about for making anti-friction grease and for other pur-| the face of the quay coping. The lifting power is 
3 cwt. of coal every six hours. - In the house} poses. The solid portion contains about 15 per|30cwt. A floating steam crane is provided, de- 
nearest the pier, machine charging has been intro-| cent. of pure anthracine, and when this has been | signed to lift and swing 50 tons at 25ft., or 45 
duced, and at the time of the visit the members | passed throug hydraulic presses an anthracine, of | tons at 30ft. ; it is capable of placing masts over 
were able to see the coal being put in by means of | which about 35 per cent. is pure, is obtained. Itis|100ft. high in a ship of 50ft. beam, and 32 ft. 
the long scoop used in the West apparatus which | from anthracine that the beautiful alizurine colours | from the top of the bulwarks to the water level. 
has been here adopted. /are made. The manufacture of sulphate of ammonia| At the quays, which are 24 miles in length, 
There are eight gas-holders: at Beckton, the | is also carried on at these works. | thirty-one steam vessels of the largest size can be 
largest, we believe, having a capacity of 2,000,000! During the course of the excursion the visitors| berthed. On the quays of the three branch docks 
cubic feet. The gas exhausters were examined | were shown anew product obtained from the tar. have been erected twenty-two sheds, each 300 ft. 
with interest, one having been taken to pieces so| This was asaccharine material, which is said to be | long and 120ft. wide, the height at the eaves being 
as to afford members a chance to form an idea of | very many times sweeter than cane sugar. We did | 124 ft., and at the centre of the roof 26 ft. Along 
the principle it works upon. Some new and valu-|not hear whether this material is sufficiently | the quays and in rear of the sheds are laid railway 
able plant of this description has been recently | plentiful and cheaply enough produced to enable |lines, which are in connection with the railway 
erected at Beckton. There are eight Beale rotary | it to become a rival to domestic sugar, but should | system of the country. Le 
exhausters, each one capable of pumping 250,000 it prove so we shall have another wonder in| Unfortunately all this accommodation is just now 
cubic feet per hour. From Beckton to Westminster | the chemistry of provisions to be placed beside | at the disposal of only four vessels, but as the 
there are two 48 in. cast-iron mains, which are con- | artificial butter. After the tour of Beckton had | chairman of the company pointed out, at the lunch 
nected with other stations on the route. | been made the members returned to the Temple | which followed the inspection, the docks are hardly 
Beckton, although the chief, is not the only | Pier by the Alexandra, passing through the Victoria yet finished, the dredgers being still at work at the 
factory belonging to the company, for there are ten and Albert Docks en route. In the evening a large| entrance. Even supposing they were in full work- 
other minor establishments, situated in various | number visited the Colonial and Indian Exhibition, | ing order, the exceptionally bad state of the ship- 
parts of London and the suburbs. The quantity of | where a reception was held in the Conservatory. _ ping trade would render the present time one en- 
coal carbonised annually by the Company is 1} mil- | | tirely useless for the purpose of forming an estimate 
lions of tons, of which Beckton takes more than half. | Tue Titeury Docks. | of the future prosperity of the undertaking. 
Perhaps, however, the most interesting part of; On the last day of the session, Friday, the 20th,, After inspecting the docks some of the party 
the Beckton establishment is the bye-products the rendezvous was again on board the Alexandra’ returned to town by train, but the majority re-em- 
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barked on board the Alexandra. About six mem- 
bers landed at Crossness to inspect the pumping 
station, the rest proceeding up river to Cubitt Town 
Pier, where the party landed to pay a visit to 
Messrs. Yarrow’s torpedo-boat yard. Here they 
were shown the large number of boats this firm 
has in progress for our own and foreign Govern- 
ments. We have so frequently illustrated and de- 
scribed many of the wonderful craft produced 


ROYAL VICTORIA ANo ALBERT *DOCKS 


|plifies matters by putting a photographic plate in 
‘place of the mirror and photographing both flames 
on it atonce. The most sensitive plates are used, 
and ‘those of Monckhoven are preferred, or those 
| by Frank, made with iodide of silver. An objec- 
| tive with a short focus is used to render the light 
/as bright as possible. Benzine is also used to car- 
| burise the gas and make the flame brilliant. The 


contact plate. This current flows while heat is 
maintained until all the tin is changed into proto- 
chloride. On the withdrawal of the heat the cell cools 
and the tin protochloride reacts on the chromium 
protochloride, chromic chloride and metallic tin are 
again produced, and the battery is as it was to 
begin with. The porous pot is to prevent tin 
reaching the carbon plate inside. It will be seen 





| latter should also be burnt in oxygen. The im- 
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by the Poplar firm, and the standard types of 
engines and boilers manufactured by them, that 
we need only state that the yard and engine shops 
are just as full of work as they can be, many of 


the visitors remarking, although in a somewhat 
-‘mournful tone, that it was a cheerful sight to see 


so many men at work. 

From Cubitt Town the Alexandra returned to 
the Temple, and Mr. Head took leave of the 
Belgian visitors on the pier, the members giving 
them three hearty cheers from the deck of the 
Alexandra; and so ended the summer meeting of 


the Institution of Mechanical Engineers for the | 


year 1886, 





NOTES. 
LIGNITE As A REFINER. 

PowDEReED lignite is said to be an excellent refiner 
of cane and beetroot sugar juice, or, indeed, other 
liquors. The powder, like alum when put into 
turbid water, forms a deposit and clarifies the 
liquid, According to the Année Scientifique, M. 
Kleeman, of Schoeningen, has discovered a method 
of purifying beetroot juice by lignite which is very 
economical, and removes the beetroot taste from 
the syrup, 

Sreet Casks FoR FiIsu. 

A new method of preserving and transporting 
fresh fish has been 'devised by MM 
of Hamburg, and was recently tried in this coun- 
try. It consists in placing the fish in barrels 
of steel, each barrel being closed by an air-tight 
lid fitted with a small valve connection to which is 
temporarily attached a tube from a small hydraulic 
hand pump. With this pump water is forced into 
the barrel (the air being at the same time expelled) 
until the gauge indicates a pressure of about 60 Ib. 
per square inch. The tube is then disconnected 
and the barrel closed by the valve. Before the 
pumping begins the barrel is supplied with sufticient 
tish to make the cargo, and an antiseptic solution of 
3 per cent. of boracic acid, tartaric acid, salt and 
water, with 97 per cent. of fresh water. Fish have 
been brought in a fresh condition by this plan from 
Montrose, Copenhagen, and the Shetland Islands, 
for London consumption. 


MeasurinG Prrcu py FLAMEs, 

M. Dourner has presented to the French Aca- 
demy of Sciences the results of his experiments on 
the measurements of the pitch of sounds by means 
of manometric flames, a method which, by means 
of photography, can be brought to rival the graphic 
method for determining the pitch of sounds. The 
plan consists in taking two manometric flames near 
together, one acted on by the same sound of a 
pitch exactly known, and the other by the sound 
which has to be measured, then to measure by a 
turning mirror how many vibrations correspond to 
the known number of vibrations of the chrono- 
graph sound. A simple proportion gives the pitch 
of the sound sought. af Seasete,; however, sim- 


r. A. R. Roosen, | 


pressions of the two flames appear as parallel rows 

|of teeth, showing the number of vibrations very 
‘clearly. The method is very precise and is applic- 
‘able both to very grave and very acute sounds. 


THe NEw ZEALAND EARTHQUAKE. 

The disastrous earthquake in New Zealand, which 
began on the night of June 10, has destroyed some 
of the most remarkable natural beauties of a 
geological character in the world. The top of 
| Mount Taramera has been blown off and an im- 
mense quantity of dust thrown out, destroying 
among other things the famous pink and white 
terraces or cascades of sinter which had begun to 
draw tourists from all parts of the world and 
| promised to rival the Yellowstone Park (American) 
|geysers. The noise of the explosion was heard 
| 300 miles, and an observer 150 miles from the scene 
| saw the column of ashes which accompanied it. 
This column is supposed to have ascended no less 
| than 22,000 ft. into the air. At distances of 30 to 
40 miles from the site, the ashes were found in a 
layer several inches thick. The district has been 
of an igneous and volcanic character as long as 
tradition tells, and is replete with boiling springs, 
mud fountains, steam vents, and soon. In fact it 
bears aresemblance to the Yellowstone district, and 


‘|}we may well ask ourselves whether all volcanic 


energy is at rest in the latter, and whether at some 
future day the latter may not be visited by a similar 
catastrophe. One peculiarity at Taramera was the 
flame and ‘‘ fire balls” accompanying the explosion. 
Of lava in the ordinary sense there appears to 
have been little or none. It was simply a great and 
sudden explosion of imprisoned gases, dust, and 
steam. Further investigation will, however, throw 
more light on the matter. 


Hear into ELecricity. 

Mr. Willard E. Case, of Auburn, New York 
State, has devised a voltaic cell which is excited by 
heat, or in other words yields an electric current 
when raised to a certain temperature. It consists 
of a vessel hermetically closed by a cover and con- 
| taining a plate of carbon covered with powdered 
| tin placed on the bottom of the cell, and communi- 
cating with a binding screw on the top by means of 
an insulated wire. Anothercarbon plate in a porous 
pot is contained within the cell. This plate is also 
|connected to a terminal outside the cell. The 
| liquid is a solution of chromic chloride prepared by 

heating chromic acid, hydrochloric acid, and alcohol 
together. The cell yields a current on being heated, 
‘and the upper limit of temperature applied is 
212 deg. Fahr., so that to prevent undue heating 
the cell is placed in a tank of water. Mr. Chase 
explains the action of the cell to be as follows : The 
heat decomposes the chromic chloride in presence 
_of tin, forming free chlorine and chromium proto- 
chloride. The chlorine combines with the tin to 
form protochloride of tin, and a current is set up 
between the tin and carbon plate through the liquid, 
‘the bottom carbon plate serving as a conductor or 





to obtain electricity, and that it may be regarded as 
a chemical transformer of heat into electricity. 


Tue Lonpon AND SoutH- WESTERN RaILway. 

The London and South-Western Railway Com- 
pany spent no less than 540,390/. of capital in the 
half-year ending June last, chiefly in improvements 
upon the open lines, and in the acquisition of 
additional rolling stock. Towards the new lines 
and platforms, the new general offices and other im- 
provements at Waterloo, now completed, the out- 
|lay for the half-year was 27,718/., and the new 
station at Bournemouth a further 4782/. The most 
expensive work was, however, the widening of the 
line between Waterloo, Clapham, and Barnes, on 
| which no less a sum than 148,805/. was expended, 
| two-fifths of which was for land and compensation. 
|The first section of the additional lines between 
| Waterloo and Nine Elms will, it is expected, 
‘be finished early next year. The Surbiton and 
Guildford line, opened in the early part of last 
year, and the new station at Guildford, took a 
further large sum of 72,111/. Interlocking, tele- 
graph block system, and other improvements 
were carried out on a large scale, having taken 
as much as 41,160/.; and 15,516/. was paid for 
land at Bishopstoke. The half-year’s bill for 
law and Parliamentary expenses in connection 
with these new works amounted to 76231. The 
new Fareham and Netley line is being proceeded 
with, and the Bournemouth direct line is expected 
to be completed in the spring of next year. A 
very heavy outlay has been going on for some time 
past for additional rolling stock, and the half- 
year’s expenditure was 85,813/. Future require- 
ments are very heavy, the estimate for all purposes 
being put at 2,330,000/., of which close upon half 
a million will be required in the current half-year. 
Widening old lines, completing new lines, addi- 
tional accommodation, block system, &c., require 
altogether 885,000/. ; the lines at present under 
construction half a million ; further rolling stock, 
280,000/. ; joint lines, 355,000/., and a quarter of 
a million is to be subscribed to the Southampton 
Docks. The portion of the proposed Kingston and 
London line beyond Putney has been abandoned ; 
but the connection between Putney and the District 
| line at Fulham will be carried out. 











| TRANSCASPIAN Raitway.—The total length of this im- 
| portant line will be 1335 verstes. It commences at 
| Mikhailovsk and terminates at Gamarsund, and is 
| divided into eight sections. An absolute desert has to 
| be traversed for a distance of 128 verstes. 

| THe Wuirecross WIRE AND Iron Company, LiMiTED. 
| —Referring to the Gazette notice of the voluntary liqui- 
| dation of the above-named company, we are informed 
| that the business has been sold to a new en rf “* The 
| Whitecross Company, Limited,” with extended objects 
|and increased capital. None of the shares of the new 
company have been placed on the market, the shareholders 
in the old company having found the whole of the neces- 
sary capital among themselves, 
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HYDRAULIC PUNCHING MACHINERY. 
ENGINEERS, 


CONSTRUCTED BY MESSRS. HIGGINSON AND CO, 


LIVERPOOL. 





In our issue of September 11, 1885, we illustrated 
and described Higginson’s system of hydraulic rivet- 
ting, in which no accumulator is employed. In place 
of this the pumps are worked by a direct-acting en- 
gine provided with a heavy flywheel, in which there 
is stored a considerable amount of energy. While 
the rivet is being inserted in the hole the water passes 
back to the pumps, which run idly, but as soon as the 
pressure is applied to the dies the power of the engine 
and the accumulated energy in the flywheel are applied 
to the pumps. 

We now illustrate a portable hydraulic punching 
bear designed to be worked on the same system. It 
is slung from a light traveller at a convenient dis- 
tance Foot the pump. When the pumps are set in 
motion the’water is made to flow through the valve in 
the punching machine and back again to the tank, 
thus keeping up a continual circulation. When the 
machine is not in use, the pumps use only the power 
necessary to circulate the water through the connect- 
ing mains at the small pressure due to friction. On 
interrupting the circuit by bringing the machine into 
operation, the momentum of the flywheel on the pumps 
instantaneously and effectively performs all the func- 
tions of a massive accumulator. The pumps are fitted 
with three plungers and an oscillating engine for driv- 
ing them, and work up to 2000 lb. on the square inch. 
This pressure can be regulated according to the size of 
plate to be punched. The punching bear is made of 
cast steel, and punches 1} in. holes through 1 in. iron. 
The stroke on ‘this machine can be varied to suit the 
thickness of plate to be punched. The plant we illus- 
trate has been made by Messrs. Higginson and Co., 
Limited, Mersey-street, Liverpool, to the order of 
Messrs. Dorman, Long, and Co., Middlesbrough, for 
punching large girders which are too heavy to be con- 
veyed conveniently to a stationary machine. 





NOTES UPON LOSSES AT SEA.* 
By Professor Francis Excar, LL.D., F.R.S.E. 
(Concluded from page 196.) 

WE now come to steamers laden with metals and 
metallic ores. There are only six of these. Four out of 
the six went down with all hands, and the other two 
foundered without drowning the crews. One of the two 
last-named ran short of coals, and could only drift help- 
lessly before the wind. Several feet of water accumulated 
in the holds, and she was abandoned. The other vessel 
met with a hurricane soon after sailing, and her cargo, 
which consisted of steel rails, shifted over to one side, so 
that she had to be abandoned. 

Time will not admit of any further comment upon these 
vessels, nor upon the steamers laden with other cargoes. 
It is noticeable, however, that no steamer was lost while 
in ballast, during the three years under consideration. 





* Abstract of pape: read at the twenty-seventh session 
Naval Architects at Liverpool. 


of the Institution 








Turning now to sailing ships, there are several, points 
worthy of notice, Out of the thirteen grain laden, sailing 
ships that were lost, eleven were laden with wheat and 
one with rice, The whole of the thirteen went down with 
all hands except one vessel. In the case of that vessel, 
the only one respecting whose loss there is any direct 
evidence, we find that she was thrown upon her beam 
ends in a hurricane, the cargo shifted, water got below 
among the grain, the pumps ultimately became choked 
with grain, and the vessel had to be abandoned. 

Out of the sixteen iron sailing ships laden with coal, 
eleven went down with all hands; leaving five from 
which there were survivors. Inquiries were held in three 
out of those five cases; so that we only know the par- 
ticulars of loss with reference to three out of the whole 
number of sixteen coal-laden vessels. It is a notable 
fact in connection with these three losses, that each 
appears to have been due to the shifting of cargo in bad 
weather. 

With reference to the four iron sailing ships lost while 
in ballast, three were lost with all hands, and conse- 

uently we only know the circumstances in the case of 
the remaining one. In that instance, the loss was 
officially attributed to the indiscretion of the master, in 
throwing ballast overboard, in an open roadstead, while 
being towed. The vessel was capsized by a squall. It 
is quite ible that certain large sailing ships, when 
floating light, may have small righting moments at large 
angles of inclination, and may not be difficult to capsize 
at sea. The case is different from that of steamers when 
light, because the latter always have the weight of boilers, 
machinery, and a certain quantity of coals in them ; and 
either water ballast in the bottom or ballast in the hold. 
The heeling effect of sail is also much less in steamers than 
in sailing ships, on account of the comparatively small 
quantity of sail they carry. We do not know the precise 
particulars respecting the ballasting of the other three 
sailing vessels that are missing; but it is quite possible 
that, although they may have been stiff to all appear- 
ances, at small angles of inclination, they were deficient 
in stability when heeled at sea under the action of a 
strong beam wind. Or, the ballast may have shifted, as 
it is capable of doing as sometimes stowed. 

The classes of ships that have not already been noticed 
or dealt with are wooden and composite sailing ships. 
There were 127 wooden sailing ships, and 779 lives in 
them, lost during the three years 1881-83, so that they 
constitute an a factor in the general question of 
losses at sea. There were also nine composite sailing 
ships lost during that time and 101 lives in them. It is 
impossible, however, to extend this paper so as to include 
a detailed examination of all these cases, and I would 
only now point out, with reference to them, that it ap- 
pears to be rather to the age and quality of many of these 
vessels we should look for the causes of loss, than in other 
directions. For instance, in the case of vessels laden 
with timber, which I have already called attention to, 
those lost were on an average twenty-three yeavs old, and 
their general condition may be inferred from the fact that 
two-thirds of the number were unclassed in any register 
society. The same remark practically applies to the 
wooden sailing ships that were lost in ballast. 

The object of this paper is to present the known facts 








respecting recent losses in a manner that may help to 
show how they apply to different classes and varieties of 
ships. The chief difficulty in connection with the subject 
is want of facts, and if more could be done towards mak- 
ing known the particulars of losses, greater good would 
probably be effected than in any other way. The reports 
of the Wreck Inquiry Courts are useful, so far as they 
go, in this direction, though even in that respect they are 
not all that might be wished. In saying this I refer 
merely to the statements of fact they contain. I need 
hardly say that the opinions expressed upon the facts in 
the rulings of those courts, are often imperfect or erro- 
neous, where difficult technical points are involved. This 
probably arises from the perfunctory character of many of 
the inquiries; as it has been explained by the Wreck 
Commissioner that the number of inquiries, and the dis- 
tant places at which they are sometimes held, often make 
exhaustive inquiries impossible. 

It must strike any one who looks carefully through the 
tables of losses, that one of the most important points in 
connection with the foundered and missing ships we are 
considering, is unquestionably the small amount of 
stability with which certain steamers sometimes go to 
sea when fully laden. The safety of many of these ships 
often depends absolutely upon how much space is left 
unfilled with cargo in the ’tween decks. Experience 
usually fails to give any definite information in the matter, 
except by the loss of the ships in which too little of such 
space has been left unfilled. 

Let us consider for a moment what is the real state of 
things in a steamer laden with a cargo of grain or coal 
that does not completely fill the compartments in which 
it is carried. An attempt has been made to illustrate 
this in Fig. 2. The curve A is the curve of righting 


Moments 





Curves illustrating the effect upon stability of the setting down of 
a homogeneous cargo in a steamer, and the heeling moments that 
would be caused by the cargo moving over so as to keep the 
— of the cargo parallel to that of the water during inclina- 
on. 
Dimensions of vessel. . 282.8 ft. by 35.3 ft, by 24.2 ft. 
Displacement .. éa 4193 tons 
Weight of cargo required to 
bring vessel to loaddraught 2565 tons 
A. Curve of righting moments when holds and ’tween decks 
are all full up to deck. (The cargo would occupy 49.6 cubic feet 
per ton of weight.) 
B. Curve of righting moments supposing cargo in holds to 
settle down 1 ft., and cargo in ’tween decks to settle down 6 in. 
C. Curve of heeling moments that would be caused by the 
shifting of cargo that the empty spaces allowed for in B would 
admit of as the ship inclines. 


moments for a three-decked steamer 282.8 ft. by 35.3 ft. 
by 24.2 ft., with empty water ballast tanks in the holds, 
and with the holds and ’tween decks completely filled with 
homogeneous cargo up to the deck, The curve B is the 
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curve of righting moments for the same vessel, with the 
same cargo, but with the cargo in the hold settled down 
1 ft. below the under surface of the main deck, and the 
cargo in the ‘tween decks settled down 6 in. below the 
under surface of the upper deck. The centre of gravity 
of the cargo will be lowered by this subsidence ; and the 
effect thus produced upon the stability is shown by the 
enlargement of the curve A into the curve B. Although 
the curve B shows, upon the face of it, a much larger 
and safer amount of stability than the curve A, there is 
an essential difference between the conditions in the two 
cases that is not disclosed by the curves, but that requires 
to be taken into account in judging of the safety of the 
vessel, Inthe case represented by the curve A the com- 
partments are quite full, the cargo cannot shift, and, 
whatever inclination the ship may take, the centre of 
gravity of the cargo will remain in the same position. 

The case represented by the curve B is, however, quite 
different. The empty spaces between the upper surface 
of the cargo and the underside of deck, there admit of 
cargo falling over towards the lower side as the ship in- 
clines, and consequently of the centre of gravity of the 
cargo moving over in the same direction. If the cargo 
were frictionless the upper surface would move over 
parallel to the surface of the water during inclination ; 
and when it is not frictionless, it tends to move in that 
direction, and is liable to settle down approximately into 
that position when a vessel is held over to one side and is 
labouring in a seaway. The curve C shows the heeling 
moments that would caused by the shift of sucha 
cargo, supposing that at any angle of inclination the 
upper surface of the cargo were parallel to the water 
surface. In this case the curve C of heeling moments, due 
to the shifting of cargo, lies entirely outside the curve of 
righting moments B; and the vessel when so laden would 
be dependent entirely upon the friction of the particles 
of cargo among themselves and against the interior of the 
hull, for safety against capsizing. If the cargo were fric- 
tionless the vessel woul ogee | capsize. In other 
words, the equilibrium of the vessel in the upright posi- 
tion is unstable, except so far as stability is furnished 
by the friction of the cargo. 

But the shifting of a cargo that does not completely fill 
a vessel does not always tend to capsize her. The curves 
of righting moments A and B are very small even for 
steamers of the type to which this vessel belongs, small as 
that stability sometimes is. The maximum righting lever 

iven by curve A is 2in., and that given by curve B is 

in. The stability of these vessels is usually more than 
is here represented, and when that is the case the curve B 
often crosses the curve C, and ses outside of it at an 
angle of inclination of something like 25 deg. or 30 deg. 
But up to that angle the curve C lies outside the curve B. 
That means that the shifting of cargo would heel the 
vessel over to the point at which the two curves cross, and 
that she would rest in equilibrium at that inclination. 
The excess of heeling moments over righting moments to 
the left of that point would prevent her returning to the 
upright position, and the excess of righting moments over 
heeling moments to the right of that point would prevent 
her going farther over. e effect of the shifting of water 
in the bottom over to one side is of a similar character. 
It tends to incline the vessel to a certain angle, but no 
farther ; on the other hand, it resists further inclination. 
That angle is, of course, the one at which the centre of 
gravity of the water, which at the commencement of in- 
clination falls outside the vertical line through the centre 
of buoyancy, coincides with that line. It is usually, 
perhaps, at about 30 deg. to 40 deg. of inclination. The 
tendency of water in a comparatively flat-bottomed ship is 
to bring its centre of gravity into the lowest possible posi- 
tion below the water surface by lowering the bilge, and to 
remain there. Its action may be practically illustrated 
by pouring water into a rectangular box, floating upright 
in stable equilibrium. The effect will be to make one of 
the lower edges, or bilges, take the lowest position by the 
inclination of the box. 

The effect of shifting that is illustrated by the curve C 
is that due to cargo which is not secured by shifting 
boards. Coals are not usually so secured, so that this 
curve would show the heeling moment at any angle to 
which the cargo might settle if it consisted of jcoal. In 
the case of grain, which is secured by middle line shifting 
boards of the whole depth of the compartments, this curve 
would be considerably reduced in size. It will be observed 
that the extent of shifting is only reduced by shifting 
boards; a certain amount of shifting is still = 
Roughly speaking, the heeling moments caused by shift- 
ing when there are middle line shifting boards, would be 
one-fourth of what they are when there are none, 

The object of these remarks is to show that the tendency 
of a homogeneous cargo which shifts, and of water in the 
hold of a vessel, is often not to completely capsize her, but 
to cause her to lie over upon one side with the bilge in ap- 
proximately the lowest position it cai find, like a rectan- 
gular box floating with one of its edges downwards. 
Neither the cargo nor the water may tend to carry the 
vessel over beyond a certain point; but, on the other 
hand, they may resist further inclination. From this it 
follows that, in studying to give wy of these ships 
sufficient stability to make them safe in the event of cargo 
shifting, or of water getting into the hold, we need only 
deal with the early part of the curve of stability, say, up to 
30deg. or 40 deg. of inclination. It is initial stiffness, orstiff- 
ness at moderate angles of inclination, that is required to 
resist the heeling effect of shifting cargo or of water. At 
large angles the shift of cargo or of free water would often 
act in that direction of restoring the vessel towards the 
upright position, not of moving her farther away from it. 

A reference to the cases described above will show that 
none of the vessels that heeled, and had to be abandoned, 
were seen to capsize. They all lay over at a considerable 
angle, with the lee covering board under water, or the lee 
rigging in the water, and went down in that position. 





These vessels apparently do not capsize. They heel over 
towards an inclined position of stable equilibrium, accu- 
mulate water in the lee bilge, and sink. i ; 

The value of shifting boards is sufficiently obvious in 
the case of grain-laden vessels. It is only a question 
whether, considering the number of coal-laden vessels that 
shifted their cargoes, heeled over and foundered, shifting 
boards ought not to be fitted also in vessels carrying coal. 
But the greatest precautions that can be taken with 
reference to all these vessels is to have their stability, and 
the safe limits of loading, determined by calculation be- 
fore they are sent to sea. It may thus be ascertained in 
each case, for the different descriptions of cargo proposed 
to be carried, what space must be left unfilled in the 
*tween decks, when the cargo is of too great density to fill 
the vessel ; what weight of ballast, if any, will be required 
in the bottom, when the vessel is completely filled with a 
cargo too light to bring her to her load line ; or what com- 
bination of empt 
in the bottom will enable the greatest weight of cargo to 
be carried with safety. Besides this, it should be ascer- 
tained what effect the consumption of coal at sea may 
have upon stability, and what extra precautions may be 
— on that account. 

t is a remarkable feature that out of thirteen iron sail- 
ing vessels laden with grain that were all lost, none of the 
crew were saved except from one vessel. This seems to 
point to a kind of loss which leaves no time for saving life. 
Capsizing would be a loss of such a character; and these 
ships would be in danger of capsizing suddenly under the 
combined effects of a heavy shift of cargo and a pressure 
of wind upon the sails in bad weather. The ships that 
were lost were all laden with wheat except one, which 
was laden with rice. These cargoes, which measure 
about 46 cubic feet per ton of weight, would not be nearly 
sufficient to fill them, as many sailing ships of large size 
could only float at a proper draught when laden with 
cargo measuring about 60 cubic feet per ton of weight. 
In the case of the vessels that were lost, there must either 
have been large empty spaces between the surface of the 
cargo and the deck, or else the cargo was held up to the 
deck in a confined space made by fitting temporary bulk- 
heads at the ends. The shifting of cargo, if there were 
large empty spaces originally left, or if a temporary bulk- 
head put up to confine it were to give way when the 
vessel was labouring at sea, might account for some of 
these disasters ; and this seems to be a matter worthy oi 
attention. The loose stowage of coal in some sailing ships 
a! also be a cause of loss when they are laden with it. 

he magnitude of this subject has caused the length of 
this paper to extend far beyond what I first intended, 
and, at the same time, it has prevented me from touchin 
upon more than a few of its leading features. I wil 
bring the present remarks to a close, however, with a 
statement of certain points that appear to be suggested 
by the foregoing considerations : 

1. The shifting of cargoes is one of the chief causes of 
the foundering of steamers and iron sailing ships at sea, 
independently of mere depth of loading. 

Dangerous shifting of grain sometimes takes place, 
through hasty and imperfect stowage, inefficient shiftin 
boards, or weakly constructed end bulkheads, or throug 
the omission to fit end bulkheads where such are required 
on account of the density of the cargo; and dangerous 
shifting of coal sometimes takes place, because it is carried 
in ee that are not fitted with shifting boards. 

3. Many steamers carrying grain and coal cargoes— 
notably the class of narrow three-decked steamers built 
several years ago—are vessels that have insufficient stiff- 
ness when fully laden to resist heeling to a dangerous 
a in the event of cargo shifting, or of water getting 
below. 

4. The effect upon such vessels of the shifting of cargo, 
and of water below, is generally to hold them over at a 
considerable angle of inclination, but not to completely 
capsize them. 

5. Pumping power at the bilges is often an essential 
condition of i loss in such circumstances, and of 
—s a vessel righted. 

6. The —- of these vessels, when laden with the 
various cargoes they are likely to carry, should be com- 
pletely determined by calculation before they are sent to 
sea, and clear instructions, based upon the information so 
obtained, should be framed for the guidance of those who 
are responsible for their loading. Such instructions 
should include particulars of the empty spaces to be left 
in the ’tween decks, or of the weight of ballast to be 
carried, or both, for each class of cargo. 

7. All the authentic particulars procurable of ships that 
have foundered and are missing, and of the circumstances 
and the manner in which the foundered ships were lost, 
should be collected and published periodically, for the 
information of the shipping community. 

8. The losses of steamers through the shifting of cargoes 
seem to be chiefly among the narrow steamers of the 
three-decked type that were built several years ago, The 
steamers of that type that have recently been built have 
more beam and much greater stability than those formerly 
built, and it may be confidently hoped that the attention 
which has been given to this matter of late, and the im- 
provements that have consequently been introduced into 
this type of vessels, will lead to a diminution of losses 
among them. 


ATLANTIC STEAMERS.* 
By Mr. WILLIAM JOHN, 
(Concluded from page 198.) 
THIS question of stability will have to be carefully 


watched and studied within the next few years, because 
there isa tendency at present towards a rapid increase in 








“* Read at the twenty-seventh session of the Institution 
of Naval Architects at Liverpool, 





spaces in the tween decks and ballast | h 


the proportion of beam to length, and as the draught of 
water in these large ships is limited, we must becareful that 
in seeking higher a s with increased beam we do not 
get too much stability, and so render the vessels heavy 
rollers and very uncomfortable as passenger ships. It is 
possible the future may see vessels of greater beam than 
any yet afloat in the merchant service, but, if so, it is 
almost inevitable that they will have to be made higher 
out of the water in order to render them easy and com- 
fortable at sea, but even that has its limits. Perhaps it 
is as well to give an extreme case, and here I will make 
use of our old ‘friend the Great Eastern. Comparin 

the outline midship sections of six of our principa 
passenger steamers, including the City of Rome, Servia, 
and Oregon, and also the outline of the midship section 
of the Great Eastern, it is quite clear, for the purpose 
of trading, that the Great Eastern cannot be loaded 
very much deeper than other ships, while her beam is 
alf as great again, and the consequence is her stability, 
as compared with our modern passenger ships, is so ex- 
cessive that she is bound to be a tremendous roller among 
the long heavy seas in the Atlantic. Her metacentric 
height when loaded was, I believe, stated by the late 
Mr. Froude to be as much as 8.7 ft., which is from 
three to four times as much as is thought sufficient for 
ships in the present day, or consistent with their easy 
behaviour at sea, 

Of course, if it were not for her excessive height out of 
water, she would be still worse, but the point I wish to 
bring out is that as we extend the beams of our passenger 
ships while limited as we are to draught of water, we 
shall be almost necessarily forced into deeper vessels, 
higher out of water. This is an advantage in one sense 
and a disadvantage in another. Inthe first place it isan 
advantage because it keeps the upper deck higher and 
dryer, and it adds to the safety and comfort of the ship, 
and it will enable a greater number of passengers to be 
carried, or higher and finer saloons and state-rooms. On 
the other hand, the resistance offered to a head wind will 
become greater, but this, perhaps, can be neutralised by 
reducing some of the top hamper, and this leads one to 
consider to what extent in the near future it is likely that 
masts and sails, and other top hamper in our passenger 
steamers, can be done away with safely. One step and 
one step only can justify making a clean sweep of them, 
except such poles as are necessary for signalling and 
other such purposes, and that is the adoption of twin 
screws, which I venture to think we are rapidly ap- 
proaching. 

I for some time feared that nothing but a serious dis- 
aster arising from a breakdown in the engines or the 
shafting or propeller of a single-screw ship in a heavy 
storm, would bring the advantages of twin screws from 
the point of view of safety, sufficiently to the front to 
insure their being seriously considered on their merits, 
but I do not think now that a disaster is necessary for 
this purpose, as I know the matter is being seriously dis- 
cussed by shipowners in various directions, and is the 
subject of work and investigation in the drawing offices 
of shipbuilders, 

I know, speaking for ourselves, that we have done more 
in the way of planning and designing for the adoption of 
twin screws lately, than for any other mode of propulsion, 
and this chiefly for passenger steamers. We have, per- 
haps, advanced as far as any one in rendering the single- 
screw system as safe as pussible for very large steamers, 
and in proof of this I may instance both the City of 
Rome and the Normandie. 

In both cases the engine was of the three-crank tandem 
type, with all parts Senge, and in the event of 
either engine getting deranged, it could be easily discon- 
nected and the vessel worked with two cranks and four 
cylinders, or like any ordinary two-crank compound tan- 
dem engine. In the case of the Normandie the system 
was carried out further than in the City of Rome, for in 
that ship the condensers, pumps, &c., were all made sepa- 
rate for each engine upon each crank, and in both cases 
all parts were interchangeable, 

ere, of course, we had many of the advantages of the 
twin screw, but were still at the mercy of a broken tail 
shaft or propeller, and at the mercy of the gale as long as 
it lasted, if the crankshaft or any other part got disabled. 
In the case of twin screws, however, in the event of an 
accident to one set of engines, propeller or shafting, the 
ship could not only be kept under control, but could 
steamed at about three-fourths of her normal speed, with 
the other engine, and in the mean time, unless it was the 
tail shaft or propeller that had J ngs the other engine 
could soon be got into working order, so that with a twin- 
screw vessel, with, say, two sets of engines on the triple- 
expansion principle, with three cranks, it is quite possible 
to so ape them as to put it beyond the bounds of 
human probability that the ship could be disabled in her 
machinery at sea. This in itself is an enormous and 
almost overwhelming advantage for passenger steamers 
that carry so many souls on board; but more than this, 
the twin-screw system so lends itself to subdivision into 
water-tight compartments, that a Lovigg dea fitted 
with them might be rendered unsinkable. ides this, I 
believe that, as a matter of economy and efficiency at 
sea, there are sufficient grounds for believing that the 
twin screw will have the advantage over the single screw. 

Nobody worked so hard to impress upon the pubtic of 
his day the advantages of twin screws, as the late Mr. J 
Dudgeon, the well-known Thames shipbuilder. His firm 
gave most interesting particulars of steam trials made 
with a number of their twin-screw vessels to this Insti- 
tution over twenty years ago, and I think they will be 
found recorded in the Transactions for 1865. They boldly 
claimed 16 per cent. advantage for the twin screw over 
any other method of propulsion in those days. For one 
reason and another the statements and the proofs did not 





carry the weight which we think ~ might and should 
have done, It is true, at the time, the prevailing preju- 
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SPEEDS OF ATLANTIC LINERS ; 1863 ro 1886. 
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dice even with single screws, was in favour of getting as 
large a diameter of screw as possible, and vessels were made 
in many cases unduly deep at the stern for the purpose of 
getting a large single screw. Whereas, at the present time, 
to develop the same power, they would not think of going 
to the same extent. The Admiralty, so aften accused of 
lagging behind the mercantile marine in matters of 
improvement connected with propulsion, cannot 
accused in this case of doing so, for they early, although 
not nearly so early as Mr. Dudgeon and a few others, 
adopted the system. The primary reason was, of course, 
the necessity for manceuvring in small circles to give or 
avoid the ram, and whether foreseen or not, the result has 
been that in warships they have got far better results asa 
mere matter of propulsion from the twin screw, than the 
ever did from the single screw. This was clear] tha 
proved by Mr. White in his paper read_ before this Insti- 
tution in 1878 on ‘“‘The Efficiency of Single and Twin- 
Screw Propellers.” The figures rested chiefly upon the 
full-lined ironclads of the Tow. The first experiment of 
importance with twin screws for a fine-lined and ver 
high-speed vessel was in the Iris, the particulars of which 
have often been quoted. It is well known that the vessel 
was at first what is termed overscrewed, and did not get 
within a couple of knots of what was expected of her, and 
what she afterwards obtained with the same power and 


* Mean speed of a voyage across the Atlantic Ocean. 


modified screws. Iam not sure that a further change in 
the same direction, viz., of diminished diameter and in- 
—- pitch, would not be found to give still better re- 
sults. 

We are, I believe, on the eve of getting much valuable 
| data from the Admiralty experiments with a number of 
fine-lined cruisers built or building to be fitted with twin 
screws; and I hope in vessels like those of the Scout class, 
where they have so many ships of the same type, the 
Admiralty may be advised to make them the means of 
acquiring useful information on the subject of the proper 
dimensions and form of propellers for twin-screw ships. 

I am not one of those who attach much importance to the 
particular form of the blade either in single or twin screws, 
as I believe so long as the disc area, the surface and pitch 
| are properly adjusted to the speed of the vessel, and to 
enable the engines to use, at the maximum speed, just the 
full quantity of steam that you can make in the boilers, 
you have got pretty nearly as far as you can get. To fix 
these dimensions of the propeller accurately at the present 
time, and without further knowledge of the action of the 
screw on the water is, I think, impossible. “Jl the rules 








and formule are empirical. The best one I know is 
iven on Table No. 4, which I believe is due to Mr. 
hom, the head of our engineering drawing office, and at 
present acting manager, who has used it for some years in 














practice. These formule are based upon the assumption 
that the area of propeller disc should be proportional to 
the indicated horse-power, divided by the cube of the 
speed, and the same with the projected area of the pro- 
peller and also the surface. 

It will be seen from this simple law that you can obtain 
constants for the disc area, for the projected area, and 
for the expanded area, from what in principle is the same 
formula. 

I have mentioned this formula as having been used for 
some years by Mr. Thom, because the first time I have 
seen it published or heard of its use, was in the valuable 
little book published by Mr. S. W. Barnaby last year, in 
which the formula is used and in which it is implied that 
it is something new which the author was indebted to 
Mr. Thornycroft for permission to publish. In this Table 
it will be seen that there are ships of all sizes and types, 
both single-screw and twin-screw, varying from 540 ft. 
long to 138 ft., and the constants run with one or two ex- 
ceptions with wonderful regularity. The chief exception 
is the case of the Iris with her first propellers, where it will 
be seen at once that there is something abnormal about 
them, and even with the modified screws for the Iris, judged 
by the other ships on the list, there is something still out 
of the common, and this gave rise to my remark in the 
early part of the paper that further experiments with dif- 
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ferent screws might and probably would yet bring out 
better results for that ship. 

One or two other points in connection with twin screws, 
T must mention, before leaving the matter of propulsion. 
What experience I have had with twin screws leads me to 
believe that there will be less racing in rough weather 
with them than with single screws, and that, consequently, 
they will make more uniform passages, There is also the 
fact that if the rudder gets disabled you have the ship 
perfectly under control. 

Another point often raised is the difficulty of entering 
and leaving docks and the danger of injury to the pro- 
peller against dock walls with twin screws. This, 
think, would soon right itself, when the captain gets to 
understand how to handle such ships properly. 

The first twin-screw steamer I was concerned in the 
building of, broke her propeller the first time she got along- 
side a pier, but it became such a lesson to the captain that 
she has never lost another from the same cause. I must 
return, however, to the question of subdivision as arising 
from the use of twin screws. 

With single screws you cannot possibly divide your 
engine and te space into compartments so as to render 
the ship safe against sinking by collision even with small 
vessels. With twin screws you can carry a water-tight 
middle line bulkhead right through both engine and boiler 
compartment, and you can, as at present, divide the 
engine-room from the boiler-room by a transverse bulk- 
head, and also, if necessary, subdivide the boiler space by 
an extra transverse bulkhead. The same precautions 
would of course be taken, as at present, to render the coal 
bunkers water-tight, but the case of the Oregon shows 
that this is not sufficient. The difficulties in the way of 
earrying out a complete subdivision by means of a water- 
tight middle line bulkhead are, I know, not inconsider- 
able, especially if it is to be done in such a way and to such 
an extent as to render it a part and parcel of te structural 
strength of the ship as well as for the purposes of sub- 
division. For instance, to be effective and to insure safety 
it must be extended above the main deck of the ship, and 
forward and aft beyond the limits of the engine and boiler 
space. This means in Atlantic and other important 
passenger steamers that it must go through the main 
saloon, and in fact extend to the upper deck through- 
out about three-fourths the length of the ship. The 
idea of running a middle line water-tight bulkhead 
through the main saloon at first rather staggered me, but 
upon working it out I found that it simply meant two 
dining-rooms instead of one, and each capable (owing to 
the limited height between decks) of better artistic treat- 
ment, lighting, and comfort than is possible in a single 
huge saloon, and likely in my opinion to be more popular 
with passengers. This paper is already too long for me 
to attempt to discuss the altered arrangements in respect 
to deck-houses, galley, and steward’s arrangements that 
may become necessary, but I can only say that it is not 
only possible but practical, and I believe highly desirable. 

Tar_e 1V.—Particulars of Propellers and Constants. 
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* Constants obtained from first propeller calculated from a speed 
of 18.5 knots and 7500 I.H.P. 
Disc constant 
_ Area of propeller dise x speed of ship in knots*. 
aes 
Projected area constant 
_ Projected area of propeller xspeed of ship in knots". 
LHP, 

Expanded area constants may be obtained and used in the same 
way. 

Apart, however, from these domestic arrangements (if I 
may so term them), is one very important question as 
affecting strength and safety. Take the case of any 
Atlantic passenger steamer afloat, say one of the strongest, 
capable of doing her ordinary work safely for years. 
Suppose that ship in mid-Atlantic is run into by a 
steamer or sailing ship that strikes her high above water 
midships, say on the starboard, and breaks through the 
upper deck sheer strake and stringer. Practi the 
upper flange of the “ogg! is gone; if that ship has to 
endure waves and roll to port, and she is likely to go 
down by breaking amidships, a middle line bulkhead, 
properly stiffened with heavy stringer or tie plates at- 





tached on the upper deck would obviate this, and might 
as a matter of structural strength, apart even from sub- 
division, save the ship. 

We have seen many changes in the Atlantic. People 
are asking what the next change isto be. I think every 
one is agreed that triple-expansion engines are inevitable, 
and I think there is a a tendency towards twin screws. 
Forced draught I am not so sure about at present. The 
White Star Sie have made vast strides by their intro- 
duction of the midship saloon, revolving chair, &c., and 
the Inman Company among other improvements in the 
introduction of electric lighting. We are all watching for 
the direction the next start is to come from. For my own 
part I can only say that I should like to be associated 
with it, if it is in the direction of high speeds, twin screws, 
a middle line bulkhead and perfect sub-division. I do 
not say it with any spirit of envy, but the naval architect 
and marine engineer whose luck it may to have an 
opportunity of taking the lead in this direction to such an 
extent, and who can develop it as ably as Mr. Bryce 
Douglas did with the single screw Greyhounds from the 
days of the Arizona and Stirling Castle to the present 
time, will be not only a fortunate man himself, but I 
verily believe will be recognised as a benefactor to his 
country. 








MISCELLANEA. 


Tuk Impérieuse, 10, armour-plated barbette ship, is to 
be commissioned for an experimental cruise. 


The Constructors’ Department say that there is no 
reason to anticipate that the other belted cruisers will 
exceed their designed draught. 


The average capital expenditure incurred for the rail- 
ways of England and Wales up to the end of 1885 was 
about 50,000/. per mile; and the mileage added during 
1885 entailed a lower capital expenditure per mile than 
the average, the amount being 47,100/. per mile. 


A powerful addition will be made to the Royal Navy 
on September 1 by the delivery from the contractors— 
the Thames Iron Works Company—of the new ironclad 
Benbow, 12, the most formidable of the six ironclads of 
the Admiral type at present building for the Government. 


The production of Bessemer steel ingots during last 
half-year was 713,337 tons, an increase jof 89,565 tons. 
The Bessemer steel rails made amounted to 369,929 tons, 
an increase of 36,232 tons. The amount of open-hearth 
steel ingots made was 339,235 tons, an increase of 47,947 
tons. 


It is stated that the estimated cost of the Messina 
Tunnel is 2,840,000/., and the time of construction at from 
44 to 64 years. The tunnel would have to be made about 
500 ft. below the level of the sea, this depth to be reached 
by _ approaches from the land ends. Its total length 
would be about 84 miles. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended August 15, 
amounted, on 15,342} miles, to 1,359,158/., and for the 
corresponding period of 1885, on 15,216} miles, to 
1,326,205/., an increase of 126 miles, or 0.8 per cent., and 
an increase of 32,953/., or 2.4 per cent, 


The steel despatch vessel Surprise has proceeded on 
a four days’ cruise in the Channel for a protracted trial of 
her machinery with a view to the discovery of any latent 
defects that may exist. At the recent measured mile 
trial collective powers of 2906, 1931, and 1043 horses were 
developed under full, two-thirds, and one-third power, 
the — realised being 17, 15, and 124 knots respec- 
tively. 

The railway returns of the United Kingdom for 1885, 
just issued, show that during the year there was an increase 
of 305 miles in the total extent of the railways open in the 
United Kingdom, of which 272 miles were constructed 
in England and Wales. The increase in the total paid-up 
capital for the year 1885 amounted to 14,394,000. sterling, 
of which about 12,000,000/. has been raised on account of 
English railways. 

The half-yearly report of the directors of the Millwall 
Dock Company states that the tonnage was 588,521, 
against 731,183, the gross revenue 80,274/., against 
92,132/7., and the available balance 26,2107. After pro- 
viding for the interest on the preference stock, the 
directors recommend a dividend on the ordinary stock at 
the rate of 24 ved cent. per annum, being 4 per cent. for 
the half-year less than for the corresponding half of 1885, 
_- at the same rate as was declared for the same half of 
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The old deckers, which have done duty so long as flag- 
ships and gunnery ships at Portsmouth and Devonport, 
are at last to be displaced. It is Paks egy that the place 
of H.M.S. Duke of Wellington, flagship at Portsmouth, 
should be taken by the Achilles ironclad ; that of H.M.8. 
Royal Adelaide, flagship at Devonport, by the Simoom, 
late screw troopship ; that of H.M.S. Excellent, gunnery 
=~ at Portsmouth, and her tender, the Calcutta, b 
H.M.S. Defence, ironclad, and H.M.S. Valiant, edaalad, 
and that the Cambridge, gunnery ship at Devonport, 
should be succeeded by the Resistance, ironclad, 


The India-Rubber, Gutta-Percha, and Telegraph Works 
Company (Limited) has received advices that the Accra- 
Porto Novo and the Porto Novo-St. Thomé sections of 
the cable which that company is laying for the West 
African Telegraph Company was completed on the 6th 
and 10th inst. respectively. The Grand Bassom-Accra 
section was completed on the 28th ult. These stations will 
be opened to the public service on the completion of the 
cable which will connect Accra with Sierra Leone, whence 
there at present exists duplicate telegraphic communica- 
tion with Europe, 





The mineral traffic of the railways of the United King- 
dom for last year has kept up as regards volume, but 
there is a decrease of over a quarter of a million sterling 
in the receipts, which amounted to 15,246,200/. in 1885, as 
compared with 15,528,600/. in 1884. The average receipts 
per ton of minerals carried amounted to 1.6s. in 1885, and 
to 1.7s, in 1884, so that there has been a slight reduction 
under this head, although there is no evidence on the 
face of the Government returns from which we quote, to 
show whether this is due to the increased distance over 
which the goods were carried or to a reduction of the 
transport charges. 


From a Parliamentary paper just issued it appears that 
the total estimates for 1886-7 amount to 59,787,182/., of 
which 39,706,970/. has already been voted, leaving 
20,080,212/. still to be voted. Of the 18,233,200/. for the 
Army, 5,493,900/. remains to be voted ; of the 12,993,100/, 
for the Navy, 3,936,400. Among the navy votes there 
remain to be voted for naval stores, 1,205,000/. ; for ma- 
chinery and ships built by contract, 2,370,300/. All the 
first-class civil service votes have been completed, with 
the exception of 25,0001. for the new Admiralty and War 
Office ; of 800/.’ out of a vote of 1000/. for Dover Harbour ; 
and of two votes for the Royal University buildings and 
the Science and Art buildings respectively in Dublin. 


The following is Lord George Hamilton’s statement in 
the House respecting the guns of the Ajax: It is true 
that practice from the 38-ton guns of the Ajax was tem- 
porarily stopped in consequence of defects in connection 
with the vents. The guns have been thoroughly over- 
hauled since the return of the ship to England, by the 
officers of the War Department, who have reported that, 
owing to the nuts which secure the axial vents not having 
been properly —— up, @ small escape of gas had 
taken place, slightly eroding the steel of the gun tubes 
where the vent passes through them. These slight defects 
have been repaired, and the guns are now perfectly 
efficient and serviceable. Instructions have been issued 
to insure the proper tightening up of the screws in future. 


We have received the returns issued by the British Iron 
Trade Association for the first half of the present year. 
They show that the make of pig iron, which was reduced 
as compared with the first half of 1885 in all districts 
except Cleveland, Scotland, Northampton, and Shrop- 
shire, was 3,536,774 tons, a net decrease of 270,321 tons. 
In spite of this the total stocks have increased by 361,776 
tons, being now 2,030,505 tons, against 1,668,729 tons. 
These quantities do not include those of iron in Scotch 
makers’ hands, as these are not known. The return adds 
that these figures indicate that the total consumption of 
pig iron during the six months ended June 30 was 3,858,438 
tons, against 3,706,256 tons during the corresponding 
portion of 1885. As the Board of Trade returns state the 
exports of pig iron during the same periods at 479,007 
tons and 450,739 tons respectively, it would seem that the 
home consumption must es been 3,379,431 tons against 
3,255,517 tons. 


In the heart of the province of Salzburg, on the Sonn- 
blick, which rises to a height of 10,177 ft., a great meteor- 
ological mgeeveer, the highest in Europe, has just been 
erected. The walls are over a metre thick. Telephonic 
communication has been established from the summit 
of the mountain, across the Goldberg glacier, down into 
the Rauris valley, and when the telegraph wires will have 
been extended from Taxenbach the communication will 
be complete. The view from the summit is magnificent, 
ranging over a great part of the Tyrol, Carinthia, and 
Salzburg. The roof is of copper, chiefly on account of its 
electrical advantages. The situation is very exposed, and 
is a sort of centre for the discharge of electrical disturb- 
ances. There were many opportunities of watching the 
behaviour of lightning during the erection of the building. 
The observatory will be thoroughly equipped, and it is 
expected that by the 1st of September it will be in work- 
ing order, 


The new 13.5 in. 68-ton gun the largest of the new 
pattern breechloading guns yet manufactured at Wool- 
wich, has just been successfully proved at the butts at the 
Royal Arsenal. Ten rounds were fired from the gun, 
beginning with 480 lb., and ending with 590 lb. of 
powder, the proof cylinders being the same weight 
throughout. At the conclusion of the trial a careful 
examination was made of the bore, from which it ap 
peared that the liner had given ‘slightly, less than 4 in. 
and about two-thirds of the way down the bore, towards 
the muzzle. This is not considered of sufficient import- 
ance to prevent the trial of the gun being continued, and 
it will shortly be sent to Shoeburyness for an exhaustive 
trial. After a certain number of rounds the gun will be 
examined again to ascertain if the liner has been further 
affected, or whether any scoring of the rifling has taken 
place at that point. 


The Benbow, which will be brought to Sheerness for 
her trial trips, has a displacement of 10,000 tons, and has 
been fitted with compound engines of 7500 horse-power. 
She will be armed with two 110-ton breechloading guns, 
the heaviest ordnance ever mounted on a ship of war or 
fortress, which will be carried in barbette towers. Besides 
these formidable weapons the Benbow will be owe 
with ten 6-in. steel range ag | guns, mounted on 
Vavasseur fittings, twelve quick-firing shell guns, eight 
Nordenfelt guns, two Gardner machine guns, and four 
tubes for firing torpedoes. She will carry twelve White- 
head torpedoes. The citadel is plated with steel armour 
18 in. thick, and the vessel, when completed, will, with 
the exception of the Nile and Trafalgar which have only 
just been laid down, be the most powerful ship ever built 
for the Reyal Navy. She will rely entirely upon steam 
power, being provided with only a “ military” mast, from 
which machine guns can be fired. The total cost of the 
Benbow is estimated at about 600,000/, 
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MACHINE TOOLS. 


10,667. A. Taylor, Sheffield, An Improved Steam 
Hammer. (8d. 5 Figs.) September 9, 1885.—This invention 
relates to an improved construction of steam hammer, which will 
be self-acting and hand-working either combined or separate. The 
hammer is operated self-acting as follows: The piston P is sup- 
posed to be making its downward stroke, the ‘“‘tup” T carries the 
swivel joint A connected with the lever B down, and causes 
the other end of the lever, which is fulcrumed at F, to raise 
the valve 2, so as to open the top port of the chamber 2, which 
is open tochamber 1, which is directly open to the main inlet 
1 from the boiler, Thesteam rushes in on top of the loose valve 1, 
driving it down on the regulator screw O, opening a full port 
at K, which admits steam under the piston, driving it up again, 
and vice versa, the exhaust steam passing between the two heads 
of the valve up the exhaust pipe H. An eccentric lever D ful- 
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crumed at L, allows the valve 3 to be raised or lowered, so as to 
give a light or heavy blow, and to vary the height of the ‘‘ tup” 
within the range of the stroke. Fig. 1 represents the mode of 
working this steam h by hand instantly at any part of the 
stroke during the time self-acting action is going on. Thevalve 3 
receives its steam through the central opening R which is made 
larger than the central opening V of valve chamber 2, so that 
when actuated by means of the hand lever G, it allows a greater 
quantity of steam to act upon the loose valve 1, and counteracts 
the action of valve 2, which is never full open ; while the valve 3, 
by the action of the lever G, is held full port open. But on resum- 
ing the self-acting motion, the valve 3 is again placed central, 
covering its ports, and remains so until required again. (Accepted 
June 29, 1886). 


338. W. Whited, Lachine, Quebec, Canada. Im- 
provements in Punching, Shearing, and similar Ma- 
chines. (8d. 6 Figs.) January 8, 1886.—The object of this 
invention is to construct the head of a punching or other similar 
machine so that the tool may be brought to rest at any desired 
point, and where most convenient for piecing readily and accu- 
rately the sheet to be operated upon. The sliding head of the ma- 
chine is actuated by a crank working in a compound slide block, 
which is fitted in a vertical slot in the head between upper and 
lower bearers. These bearers are of flat form, and are journalled 
in the sliding head, so that when they are in a vertical position the 
sliding head is compelled to move with the slide block, and when 
they are in a horizontal position the sliding head remains unacted 
upon by the slide block. The bearer journals are coupled to- 
gether by counterbalanced levers, and are worked by a handle, 
The sliding head may be brought to rest at any height by turning 
the bearers to a horizontal position, this movement bringing a 
pin attached to the lower shaft of the operating levers into con- 
tact with an adjustable stop. (Sealed Jyly 23, 1886). 


2606. O. Smith, Bridgeton, New Jersey, U.S.A. 
Improvements in Drill Presses. (8d. 9 Figs.) February 























23, 1886.—It is often necessary that an article should he succes- 
sively operated upon by drills of different sizes, or by drills followed 





by reamers, screw- Ps, or other tools, and in order to insure 
accuracy it is desirable that the article being operated upon should 
not be moved from position until each tool has been used. The 
object of the present invention is to enable either of a number of 
drills or other like tools to be easily and quickly brought into one 
predetermined position for use. The improvement consists in a 
head C which has a numberof special drill spindles D, D journalled 
in it, and is in turn journalled upon an obliquely arranged 
arm }b which is secured upon and moves vertically with the 
lower end B of an ordinary drill spindle A. By rotating the 
head C upon its journal, either of the special drill spindles 
may be brought into line axially with the ordinary drill spindle 
A. The lower end of the spindle A is provided with an axial 
opening in which is fitted a bar able to move longitudinally, but 
obliged to rotate with the said spindle. Within the lower 
end of this bar is formed a socket which is adapted to en- 

age with the squared upper ends d of the special drill spindles 
i. asthe latter are brought into position beneath the spindle A, 
and thus cause the rotary motion of the latter to be communi- 
cated to the former. A spring placed above the sliding bar tends 
to keep the socket engaged with the special drill spindles. (Sealed 
June 15, 1836). 


3999. J. R. Crapper and S. Boarz, Walsall, Staffs. 
Improvements in Stamping Machines. [6d. 2 Figs.) 
March 22, 1886.—This invention relates to stamping machines in 
which the stamp is lifted and then allowed to descend by its own 
gravity. A vertical rod fastened to the stamp passes up between 
the faces of two friction wheels hung upon shafts which also 
carry two spurwheels gearing into each other. The shafts are 
always kept revolving by means of gear on one of the shafts, and 
the friction wheels are fixed as close as possible to the face of 
the rod without causing friction. The carriage of one of the 
shafts is movable, and the foot lever is connected through rods 
to this sliding carriage in such a manner that the pressure of the 
foot brings the friction wheel to bear against the rod which is 
tightly ab 90 between the two friction wheels, and so lifted to 
the desired height, when the foot lever is released and the stamp 
descends by gravity. (Sealed July 9, 1886). 


SMALL TOOLS. 


6686. G. E. Smart, Tunbridge Wells, Kent. Im- 
proved Tool Stock or Brace. (8d. 6 Figs.) June 2, 
1885.—The object of this invention is to provide a stock or holder 
for “ brace-bits,” which will impart the revolving motion to the 
“bit” by simple pressure instead of being turned by the hand as 
in the ordinary brace. A is the holder or chuck for attaching the 
bits or drills to the stock, and is fastened to a hollow spind e B, 
the other end of which has a pair of bevel wheels C and C' securely 
attached to it. Between this pair of bevel wheels is placed a cross- 
piece D, within which B is free to revolve, and having at each end 





trunnions acting as bearings for bevel pinions E, which engage 
with the bevel wheels C or C! according to the direction of the 
reciprocating movement of the tool stock, thus causing a con- 
tinuous rotary movement in one direction to the tool. Spur 
pinions F formed on the outer faces of the bevel pinions E, each 
gear with the rack which forms one side of a groove in the 
casing H of the tool stock. A rod L attached to the handle J 
slides in the tubular spindle B, and serves as a guide for the 
spindle when the tool stock is being used. M is a handle for 
steadying the tool. (Sealed July 30, 1886). 


7409. J. W, Brooke, Lowestoft, Suffolk. Oval or 
Elliptical Soldering Machine. (6d. 2 Figs.) June 18, 
1885.—This invention relates to a machine for soldering oval and 
other shaped tins for preserved meats, fish, &c. The apparatus 
consists of an oval chuck with internal teeth driven by a pinion on 
a spindle set at an angle with the bed of the machine. The tin 
being placed on the chuck, the edge of the tin is caused to revolve 
in a cell of melted solder formed in the bed of the machine. The 
solder is kept at the required heat by burners. The chuck is 
arranged to slide back in order to allow the tins to be removed 
after the operation. Two knives placed horizontally on the bed 
of the machine, and worked by springs, remove the superfluous 
metal from the tin. (Sealed July 20, 1886). 


8587. J. Turner, London, (R. Cochrane, Melbourne, 
Australia.) A Universal Wrench. [6¢. 3 Figs.) July 15, 
1885.—This invention relates to a wrench or spanner which adjusts 
itself to any size of nut or bolt head within the limits of its 
dimensions. It consists of one jaw jointed to the handle, and a 
second jaw which slides in the first, and has rack teeth gearing 
with teeth formed on the end of the handle. When the handle is 
pulled, the gearing causes the sliding jaw to move towards the 
other, so as to take a firm grip. (Sealed July 16, 1886). 


4775. J. W. Calef, North Easton, Mass., U.S.A. 
Improvements in Shovels, Spades, anu Hoes. [(d. 
2 Figs.) April 6, 1886.— The improvements consist in forming the 
lower end of an ordinary shovel, spade, or hoe with teeth of a con- 
cavo-convex shape. The teeth have the object of easing the work 
of digging, (Sealed July 13, 1886). 





PUMPS, 


7119. E. Schergen, Lacken, Belgium. Rotary 
ps which also Serve as Motors. (8d. 3 Figs. 

June 11, 1885.—1is a compartment in the hub of the apparatus, 
and communicating with a boiler through the conduit 2, and 3 
is a compartment surrounding compartment 1, and communicat- 
ing with the at phere or a through the conduit 4. 
A casting 5 forms a pulley at the periphery of the apparatus, and 
has on each side a spiral channel, the convolutions of which are 
shown in section in Fig. 1. The innermost convolution on the 
right-hand communicates with compartment 1 through the pipe6, 
and the outermost convolution with compartment 3 through the 
pipe 7. The innermost convolution of the left-hand spiral com- 
municates through the pipe 8 with compartment 3, and the 
outermost convolution through the pipe 9 with compartment 1. 
Fig. 2is a section through the left-hand spiral. Each convolu- 
tion of the i contains a quantity of a very heavy alloy com- 
posed of lead, tin, and bismuth, with a small quantity of mercury 
to render the alloy fusible at a low temperature. When the 
apparatus is at rest, the alloy isin a solidified state, and is level 














in the two sides of each convolution. When used as a motor, the 
apparatus is set in motion by opening the admission vaive ; the 
steam then passes through conduit 2 into compartment 1, whence 
it passes into the innermost convolution of the right-hand spiral. 
and into the outermost convolution of the left-hand spiral. The 
steam having melted the alloy, presses it forward in the spirals, 
and raises it in a series of columns that act as a single column, the 
pressure of which is equal to the sum of their pressures. The 
alloy contained in the left-hand spiral acts by its weight upon 
the rear part of the apparatus, but as the right-hand spiral acting 
on the front part contains the greater quantity of alloy, the 
difference in weight will cause the apparatus to turn in the direc- 
tion of the arrow. Thus each convolution constitutes a cylinder 
in which the alloy acts asa piston. Theconvolutions of the right- 
hand spiral form with the alloy, the motor proper, whilst the 
left-hand spiral has the function of forcing the alloy to its starting 
point, and may be replaced by an ordinary force pump. When 
this apparatus is employed as a pump, mercury is used instead of 
the ola. (Sealed July 6, 1886). 


8165. W. Donaldson, London. Pumps Actuated by 
Fluid Pressure. [6d. 10 Figs.) June 19, 1886.—The passage 
i forms a communication between the inlet port I of the high- 
pressure water and the valve cylinder C* C+, When the piston P! 
1s in its highest position, the passage p+ forms a communication 
between the passage i and the passage e leading to the annular 
chamber C* at the bottom of the valve piston V, and the high- 
pressure liquid is by these passages admitted to the underside of 
the valve piston, and causes the valve V to rise until the passage 
p' is opposite the inlet port-hole I. The high-pressure water thus 
flows through the passage p! into the passage p°, and through this 
into the motive cylinder C'. During this time a communication 
has been opened between the upper side of the valve chamber C4 
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and the exhaust port e5. When the piston P! is in its lowest 
position, communication is formed by means of the passage i be- 
tween the high-pressure water inlet I and the top of the valve 
chamber C4. At the same time the e e+ forms a communi- 
cation between the pornee eand the exhaust port e5, by which 
the water on the underside of the piston V escapes. The valve 
piston V then falls until the passage p! is opposite the exhaust port 
E, and the water from the motive pressure cylinder flows through 
the passage p®, p!, and the exhaust port E, whilst the pump barrel 
is being filled. The weight of the pistons P! and P? must be 
counterbalanced by the weights W suspended by ropes passing 
+a pulleys, and attached to the piston P?. (Accepted July 2, 
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11,535. R. Dick and R. Kennedy, Glasgow, N.B. 
Improvements in Mercurial Vacuum Pumps. [8d. 
2 Figs.) September 28, 1885.—This invention relates to a com- 
bination of the elements of a displacement pump and of a 
Sprengel’s pump, and which gives a greater exhausting action at 
each operation than the mercurial vacuum pumps now in use for 
exhausting incandescent lamp globes, The improvements consist 
chiefly in the arrangement of a displacement cylinder of consider- 
able capacity relatively to that of the vessel to be exhausted and 
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preferably constructed of glass, as also its tubes. The cylinder is 
fitted on a bracket horizontally or in a slightly inclined position 
upwards from the air exhausting to the discharge end. The ex- 
haustion is effected as follows: Mercury is admitted through 
U-tubes to the displacement cylinder, until it is completely filled 
and overflows by the air outlet. The mercury supply cock is then 
turned off, and the discharge cock opened, so that the mercury 
flows out into amercury trough below. The air contained within 
the lamp globe expands and fills the displacement cylinder. When 
the discharge of the mercury is completed, the outlet cock is 
turned off, and the supply cock is turned on to admit mercury to 
displace the rarefied air in the cylinder. The cylinder when filled 
with mercury is again emptied, and the air in the lamp globe is 
further rarefied by expanding into the displacement cylinder, 
The same cycle of operations is repeated until the exhaustion is 
deemed complete. (Sealed July 9, 1886). 


14,054. H. E. Newton, London. (C. C. Worthington, 
Irvington, New York, U.S.A.) A Combined Water Pump 
Air Compressor. (8d. 4 Figs.) November 17, 1835. 
—tThis invention relates to a pump for forcing water into asupply 
tank connected with hydraulic elevators. In supply tanks for 
hydraulic elevators, in which the driving water is maintained 
under the constant pressure of a volume of compressed air, the 
air is continuously being absorbed and carried off by the water. 
The object of this invention is to combine an air compressor for 
replenishing the supply of air in the tank so as to maintain the 
proper pressure upon the water, with the water pump, without 
throwing extra work upon the latter. The illustration represents 
the pump end of an ordinary direct-acting pumping engine, pro- 
vided with the suction chamber d communicating with the pump 
cylinder 6, and the force chamber E, into which the water is 
forced from b, and from which it is discharged through the pipe 




















D intoa tank against the pressure of the compressed air confined 
in the upper partof the tank. A small cylinder F opening into 
the pump cylinder b is provided with an ordinary piston f, the rod 
of which is secured to the plunger C of the pump, Thecylinder 
F is also provided witha suction valve, anda force valve 7, the 
opening of which communicates with a pipe G leading to the 
upper portion of the tank. As the plunger C makes its stroke 
towards the steam end of the pump, air is drawn into the cy- 
linder F by its piston /, and upon the return stroke of the plunger 
C, the air thus drawn in is forced by the piston f past the valve ¢ 
and through the pipe G into the upper portion of the tank, thus 
constantly making upfor the loss of air, and maintaining it at the 
proper pressure. By this arrangement no extra work is thrown 
upon the pump at the end of its strokes in either direction, the 
resistance om just equal to the pressure of the water against 
the full area of the plunger C. No air also is allowed to enter 
the water cylinders, and consequently a smooth and quiet action 
of the pump is secured. (Sealed May 7, 1886). 


DREDGING. 


,302. D. D. Richards, London. Apparatus for 
Raising or Lowering and Discharging Mud, Grain, 
&c., Applicable for Dredging. (8d. 9 Figs.) August 31, 
1885.—The apparatus comprises a bucket of improved construc- 
tion consisting ef two parts or scoops 1, 2, pivotted to a crossbar 
4. Each scoop has secured to it a set of bars 5, 6, 7, forming a 
frame with a central arm 8, connected by links 9 with an eye- 
piece 10 with which the hook of the raising and lowering gear can 
5 readily engaged. A second eye-piece 12 connected to the outer 
upper portions of the scoops by rods 14 is provided at the lower 
extremity of its extension 15 with an adjustable stop 16, by means 
of which the extent of opening of the scoops 1, 2 may be regu- 
lated at will. When the weight of the bucket is carried by the 





eye-piece 12, the scoops are supported, and the bucket opened as 
shown in Fig. 2, When the weight is carried by the eye-piece 10, 
the bucket is closed, the tendency of the eye-piece 10 and links 9 
on the framework 5, 6,7, being to force the scoops 1, 2 towards 
each other. 16 and 17 are safety hooks engaging with the eye- 
pieces 10 and 12 respectively, and connected to rods 19 and 20, 
which are kept apart by guide ieces. The invention further re- 
lates to an arrangement of raising and lowering drums and wheel 
gearing for operating the suspending ropes which are connected 
to the upper ends of the rods 19 and 20, By means of a clutch 
coupling the weight of the bucket is caused to be carried by 
cither of the suspending ropes at will, thus lowering, raising, or 
opening the bucket accordingly. (Accepted June 25, 1886). 


HOISTING MACHINERY. 


9184. A. B. Brown, Edinburgh. Improvements in 
Hydraulic Cranes, (8d. 6 Figs.) July 31, 1885.—This in- 
vention relates to hydraulic cranes having an hydraulic cylinder 
carried by or forming part of the jib. In the improved apparatus 





the jib of the crane consists of a pair of iron or steel girders of 
I section, and the hydraulic cylinder is placed between these 
girders and at the lower end of the jib. The hydraulic cylinder 
consists of an iron or steel tube, and has its ends held in castings 
bolted to the girders of the jib. (Sealed July 16, 1886). 


BLOWING MACHINES. 


6352. J. W. Restler, Nunhead, Surrey. Rotary 
Blowers, Exhausters, and Pumps. (8d. 4 /igs.)] May 23, 
1885.—The figures represent different modifications of this inven- 
tion. Inacasing A with inlet B and outlet C, is mounted a shaft 
and drum D carrying the vanes E by which the fluid is drawn into 
and expelled from the casing. In proximity to the vanes E, is 
arranged a recessed drum F bearing upon two abutments G, which 
between them keep the space between the drum and the casing 
closed against the passage of fluid from the inlet to the outlet in 


Fig.1. 





all positions of the drum. The drum F and the vanes E are so 
shaped that the vanes when passing the drum are always in con- 
tact with it at a point F2, the closure at other times being formed 
by the periphery of the drum F being in contact with the drum D. 
In the arrangement shown in Fig. 1, the shaft of the drum F is 
connected to the shaft of the drum D outside of the casing, so that 
it rotates once for each vane E. Modification No. 2 necessitates 
both shafts being driven at the same speed. (Sealed May 18, 1886). 


10,282. T. W. Boveving, Snamett, Apparatus for 
Blowing, Ventilating, hausting, Pumping, and 
similar ses. (87. 1 Fig.) August 31, 1885.—The ap- 
paratus consists of a disc-shaped air-receiving chamber A supported 
upon standards B. The driving shaft C terminates inside the air 
chamber, and carries a crank-plate with crank-pin E. Pairs of 
cylinders F arranged radially opposite to each other upon the 
periphery of the chamber A, open at one end directly into the 
air chamber, whilst the other end is provided with an air admis- 
sion valve H. The pistonsarealso provided with similar valves L, 
and are connected in pairs so as to form double pistons, so ar- 




















ranged that when one piston is at the bottom of its cylinder, the 
opposite piston is at the mouth of ‘the opposite cylinder. The 
pistons are preferably cast in one piece, and are connected to the 
crank-pin by the connecting-rods M and N. As each piston leaves 
the valve end of its cylinder, it draws in air, and on the return 
stroke the air being compressed closes the valve H, and forces 
its way through the piston valve L into the air chamber A, whence 
it passes out at the outlet O. P isa pressure regulator and 
escape valve. When the apparatus is used as a pump, the suc- 
tion pipes are attached tothe ends of the cylinders. (Accepted 
June 22, 1886). 


CENTRIFUGAL APPARATUS. 


7237. J.Imray, London. (La Compagnie de Fives-Lille, 
Paris.) Continuously Acting Centrifugal Apparatus. 
(8d, 3 Figs.] June 18, 1885.—This invention relates to centri- 
fugal apparatus applicable for filtering or separating mixed sub- 
stances in a fluid or opin fluid condition. Two concentric drums 
arranged on a vertical spindle, and driven at different speeds, are 
cased over by a stationary casing having at its bottom an outlet 
for the liquid ejected a the pores of the outer drum. From 
the space within the inner drum there is a sloping outlet for the 
discharge of the more solid portions of the material treated. This 
material, after being thoroughly mixed by helical dlades revolving 
in a pugging vessel situated over the drums, flowsin regula 
quantity into the mouthpiece of the drums, and by the centrifugal 
action of the radial ribs therein is driven into the narrow space 
between thetwo drums. Its descent through this space being re- 
tarded by the action of the helical ribs on the inner drum, there 
is time during its peseege for the separating action due to centri- 
fugal force. (Sealed June 22, 1886). 


3190. J. B. Allicott and G. P. Haus hton, Notting- 
ham. Improvements in Centrifugal Drying Ma- 
chines. {6d. 2 Figs.) March 6, 1886 —According to this in- 
vention, centrifugal drying machines instead of being firmly 
bolted down to a solid foundation, are suspended from three or 
more points by means of screw-threaded bolts carried on pillars 
or columns and provided with nuts, so that on the nuts being 
screwed up, the whole machine can be raised sufficiently high to 
allow a man to go under and examine the footstep, spindle, and 
other moving parts which are placed below the false bottom of 
the casing of the machine. (Sealed June 11, 1886). 





ELEVATING LIQUIDS. 


11,377. E. Korting, Manchester. Apparatus for 
Elevating Liquids by Means of Steam or Compressed 
Gases. (8d. 4 Figs.) September 24, 1885.—A is the chamber 
of the ie. B the inlet valve for the liquid to be raised, and 
C the discharge valve. When the apparatus operates solely by 
the pressure of steam or gas, the liquid has to run into the cham- 
berfrom a higher point. G isthe induction valve opening out- 
wards for the steam or gas entering the chamber A through the 
pipe E, and His the eduction valve opening inwards for the 
operating agent passing out at F. The valves are connected to- 
gether and to the float D by jointed levers in a manner such, 
that when one valve is closed the other will be open, and that 
the float D in rising and sinking will operate the valves. On 
liquid running through B into and rising within the chamber A, 
it will cause the float to rise and press against the collar M, until 


























overcoming the steam or gas pressure acting on the induction 
valve G, it suddenly opens this valve and closes the eduction 
valve H. Thereupon fresh steam or gas enters into the chamber 
and presses the liquid out;through the discharge valve C. While 
now the liquid falls, the float bears against the collar N, and when 
the tendency of the float to sink will exceed the steam pres- 
sure acting from the inside of the chamber on the eduction valve 
H, the action of the float will quickly throw open this valve and 
close the induction valve G. The admission of fresh steam is 
thereby stopped, and the steam in the chamber allowed to escape, 
so that a new portion of liquid may flow into the chamber. As 
the valves are operated quickly at every reversal of their position, 
no considerable quantity of fresh steam or gas can passthrough 
the apparatus into the atmosphere without operating. (Accepted 
June 25, 1886). 


3489, W. Birch, Manchester. An Improved Ma- 
chine for |Rivetting Chains, Belts, and other 
Articles, (6d. 3 Figs.) March 12, 1886.—The object of this 
invention is to construct a machine adapted for rivetting the 
hinge pins of metallic or leather links in making metal chains or 
leather chain belting. A combined oscillating and revolving 
motion is imparted to punches having convex ends with a concave 
groove across the convex part, and which as they revolve and re- 
ciprocate rapidly form a pefect round head to the hinge pin or 
rivet which is placed between them. The punches are forced 
asunder by cams, and are brought rapidly together again by 
springs, so that the rivetting is performed by the springs, and not 
by thecams. (Sealed July 9, 1886), 


GRINDING, CRUSHING, &c. 


8217. H. J. Allison, London, (G. Frisbee, Elmore, Ohio, 
U.S.A.) Improvements in Machines for Pulverising 
Ores, Seeds, Grains, and other Substances. [6d. 
6 Figs.) July 7, 1885.—According t» this invention the pulveris- 
ing chamber is provided on the inside with a series of wedge- 
o— lugs or ribs —_ diagonally for the purpose of re- 
tarding the material and directing it into the path of the rollers. 
The rollers are supported and retained in position by metal arms 
arranged between cast-iron discs which are mounted on the shaft. 
(Sealed May 14, 1886). 


4159. J.R. Alsing, London. An Improved Tritura- 
ting Cylinder. [6d. 3 Figs.) March 24, 1886,—This invention 
relates to cylinders in which substances are reduced to powder b; 
the grinding action of balls. The improvement consists in 
making an inner cylinder of porcelain in one piece, and of fixing it 
in an outer cast-iron casing by means of plaster-of-paris. (Sealed 
July 13, 1889). : 


MISCELLANEOUS, 


5974, D. Purves, North Dulwich, Surrey. Improve- 
ments in Machine for Rolling Strengthening 
Rings on Circular Flues or Furnaces for Steam 
Boilers, (8d. 3 Figs.) May 15, 1885.—The usual corrugating 
rollers are used, the one working in the inside of the tube having 
a circumferential convexity, whilst the outer roller has a corre- 
sponding concavity. The improvements consist in making both 
rollers movable, the flue being maintained in position during the 
operation. To permit of rolling rings at any required place on 
the flue, the support for the inner roller is constructed as a strong 
bracket projecting horizontally sufficiently far from a strong 
head framing to admit more than half the length of the longest 
flue to be operated on. The inner roller is Sy ges on the pin 
ofa rao a disc eccentric with a shaft which is carried in 
bearings through the centre of the projecting bracket, and is pro- 
vided at the other end with worm gearing and a handwheel by 
which the shaft can be turned to move the centre of the inner 
roller to follow up the formation of tho strengthening ring. The 
outer roller is keyed on a shaft and driven by a bevel gear. When 
the rolling of the ring is completed, a counterbalanced swing 
frame raises the outer roller free from the ring. (Sealed May 28, 


$826. E. W. Warriner and A. H. Marriott, Shef- 
field. bn mp cong 7 in Apparatus to be Used in 
the Manufacture of Metal eels. (Sd. 2 Figs.) July 
22, 1885.—The framework of this improved apparatus consists of 
two legs erected a suitable distance apart from each other with 
a bearing inthe front for the seat of a tool or die such as is used 
in the manufacture of metal wheels. At the top of the legs is 
fitted an ordinary hydraulic cylinder, from which the ramhead 
is operated, to which is attached and adjusted the tool for press- 
ing down on tothe rim of the wheel. On the inner surface of 
each leg is formed a recess for the purpose of receiving four 
parallel wedge slides arranged in pairs, which, together with four 
propelling rollers or pulleys, two spindles and two arms, con- 
stitute the novel arrangement of this apparatus. (Sealed July 16, 
1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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ROLLER MILL FOR CRUSHING ORE. 


CONSTRUCTED BY MESSRS. JORDAN, SONS, AND COMMANS, ENGINEERS, LONDON. 
(For Description, see Page 232.) 
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NOTES FROM AN ENGINEERING 
LABORATORY.—No. II. 


II. Some EFFrects oF QUENCHING AND ANNEALING | 


oN Mitp Street. 


Ir is perhaps not so generally known among 
engineers as it might be that even the very soft 
steel plates now used for boilers, &c., can be har- 
dened by quenching to a very great extent. They 
approach iron so nearly in composition that it is 
worth while to notice this very characteristic steely 
property. In Table I. are shown the results of 
tests, for example, of ten pieces of plate used re- 
cently in the construction of two steel boilers for 
University College Hospital. The first group of 
four tests represents the plate in its normal con- 
dition, tenacity 29 tons per square inch, reduction 
of area 46 per cent., extension 26.2 per cent. on 
6 in., which is equivalent to about 22.5 per cent. 
on 10 in. (the pieces tested were not long enough to 
cut 10-in. test-pieces from). The averages both of 
the extensions and reductions of area, it will be seen, 
are reduced by the fracture of two out of the four 
specimens at a somewhat too vigorously defined 
Inspector’s stamp. The four tests coming next in 



















about 7 per cent., and the limit of elasticity about 
| the same. Extension and reduction of area are 
| increased, although the increase is very small if the 
comparison is made with 8931 and 8933 only, which 
under the circumstances it would be right to do. 
The two last pieces mentioned in Table I. were 
similar to the first four, but were heated to dull 
| redness and quenched before testing, so as to de- 
velop to the utmost any possibilities for hardening 
which they possessed. The effect is very marked. 
The tenacity is increased to 35.4 tons per square 
inch, or over 22 per cent., while the extension on 
10 in. falls to about two-thirds of its normal value. 
The extension on the 2 in. at the fracture is, how- 
ever, reduced only about 12 per cent., while the re- 
duction of area remains practically unchanged. It 
will be remembered that the effect of similar 
| quenching in water on crucible steel initially of high 
| tenacity is not necessarily to increase its tenacity, 
| but results always in practically reducing the ex- 
| tension and reduction to zero, by raising the elastic 
| limit up to the breaking load. 
| Table II. shows the results of tests of six pieces 





| cut from a plate of soft steel for the express pur- 


pose of theseexperiments. The first two tests show 


the Table (8898 and 9 and 8902 and 3), were made | the natural condition of the plate, which has 
from strips which had been heated to straighten | obviously not been so uniform as might have been 


them and in cooling, unintentionally to some extent 
annealed. The difference is, even with this very soft 
steel, quite distinctly marked. The tenacity falls 


| desired. Its tenacity is 30.3 tons per square inch, 
| its reduction of area 52.5 per cent. Its extensions 
(for the reason stated in Table IT.) cannot be given 


| e i 
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in such a way as to be comparable with the other ex- 
tensions, and are therefore omitted altogether. The 
plate resembles that of Table I., but is a little harder. 
The second pair of tests givenin Table IT. (8956-7) 
are of strips which had been heated red-hot and 
annealed in ashes. It will be seen that the tenacity 
is very little reduced, and the reduction of area 
very little increased, the steel remains in almost 
the same condition as before. The third pair of 
tests (8954-5) are of strips which had been heated 
red-hot and quenched in water. This treatment 
has been sufficiently heroic to alter the metal alto- 
gether. Its tenacity is increased to 40 tons per 
square inch (or 33 per cent.), while its extension is 
reduced to 4.3 per cent., or only about one-fifth of 
what it was before. The fracture, which had pre- 
viously been the normal silky fracture of soft steel, 
was in one case half, and in the other wholly crys- 
tallme. The ‘break down” or “ yield” point, 
which generally defines the limit of elasticity, was 
absent altogether, the limit being really raised 
almost to the breaking load, and being so unde- 
fined that it could not be observed. 

The specific extension* and modulus of elasticity 
of these six strips of steel was measured, and the 
results show very strikingly how these values re- 
main unaffected by the very considerable changes 
which have been brought about in the other 
physical properties of the material. The observed 
extensions of the material are plotted in the curves 
of Fig. 6. In all cases except that of No. 8958 the 
points marked in the curves are the means of the 
extensions measured under the same load on the two 
opposite sides of the test-piece. With No. 8958 it 
happened that only one set of readings was taken, 
and in this case, not unnaturally, the curves for 
the pair of similar bars do not lie so near each other 
as in the other cases. With 8956 and 7 and 8954 
and 5, it will be noticed that the curves cross and 
recross each other several times. The general 
parallelism of the curves shows the practical identity 
of the extensions, the numerical values of which 
are given in Table IV. The differences between 
the values of e and E in this Table are so small that 
* By the terms “‘ specific extension” (or ‘‘ specific com- 
pression”), when used in these papers, will be meant the 
extension (or compression) of a length of 10 in. under 





a stress of 1000 lb. per square inch), measured in +74; in. 
See Proceedings I.M.E., 1881, page 213. 
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linitial strain removed by previous stretching), as 
had been done in this case. With wrought iron or 
‘steel the curvature, when it exists, is very small, 
|which is of course equivalent to saying that the 
extension is very nearly (what it is always assumed to 
Fracture, &c. be exactly) proportional to the stress. With cast 
iron and nearly all the copper alloys, &c., the cur- 
_vature is often very considerable. The specific 
| extensions given in Table IV. are of course the mean 
values of the extensions shown by the a, and 
Silky. F are therefore, in this case, very slightly too large 
paca Rape” 08 tnapenery ctaap. for low stresses and very slightly wf small to 
Fe i x higher ones. It should perhaps be mentioned that 
the mean values of E given in Table IV. are the 
| values corresponding to the mean specific exten- 
Silky. ‘sions, and therefore differ slightly from the arith- 
- |metical means of the pair of values just above them 
. in each case. 
| Table III. gives the results of tests of six strips 
prepared precisely as in Table II., but of a some- 
Silky. (Limit not at all well marked). what softer and more uniform steel. The first two 
* specimens (9317 and 8) are in their natural condi- 
ieee. ..| 46: tion, the next two (9313 and 4) heated and annealed 
| ‘in ashes, and the last two (9315 and 6) heated and 
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they may be quite reasonably laid to the account 
of individual differences between the test-pieces. 
They are not sufficient even to indicate with cer- 
tainty the direction in which a change, if there 
be any, would show itself, for there is an apparent 
small increase in the value of E both with harden- 
ing and with annealing, while individual results 
overlap each other throughout. 

It should be mentioned that in order that the 
figures of Table IV. may be strictly comparative, 
they must correspond to the same part of the curve 
—the part used is that lying between 5000]b. and 
27,500 lb. per square inch—in each case. The 
somewhat smaller slope of the curve from Olb. to 
5000 1b. per square inch may be, and probably is, 
due to imperfection of apparatus. (It must be re- 
membered that the extensions as printed in Fig. 6 
are magnified 133 times, and that therefore the 
curvature may be sensibly altered by an excessively 
minute instrumental error,) The apparatus used 
for measuring the extensions was that in ordinary 
use in the University College Laboratory, which is | 
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TABLE II. quenched as before. The difference between the 
natural and aunealed condition of the steel here 
Extension per practically disappear, as was the case with the steel 
i tested for the rivetted joint experiments of the 

| ; Fracture, &. Institution of Mechanical Engineers. The effect 
On [On Zin.) of quenching, however, is still very marked, in- 
10 in, | 8 Frac: | creasing the tenacity by 37 per cent. and reducing 
— the extension in 10 in. by about 63 per cent., that 


sq. in, ‘tons per tons per| " i . : ° “ Bes 
4 rs ag 4 q (i foams. beste. bepand «thal On to little more than a third of its original value. 





Limit of Elas- 
ticity. 


Ratio of Limit 





| 0.458 | 0.460 | 17.88 | 29.04 | 0.597 | .. .. | 65.3 | Silky ) marked points, so that extensions The extension and reduction at fracture is very much 
| 0.462 | 0.462 | 22.70 | 31.66 | 0.717 | .. “ 49.7 | » comparable with those given in less affected, especially the latter. In these re- 
aki cam | ones | othercases could not be measured, | syects comparison must only be made with No. 
‘ : | 2 9316, as No. 9315 drew down very markedly in two 
0.457 | 0.460 | 20.08 | 29.75 | 0. 24 | 41.5 | | Silky. : : : it 
oss | ose | 1875 | 2885 | 0 places, which had a considerable influence on its 
dimensions at the point of fracture. 
Means ..| 19,41 | 29.30 TABLE IV, 











50 per cent. finely crystalline. 
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0.455 | Not | 41.78 | .. | 0 per cent. fin 
| | Finely crystalline throughout. Test | 
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Peak 0,330 30,300,000 
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0.323 30,950,000 
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Area at Frac- 
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Thick- 
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Limit of Elas- 
ticity. 
Breaking Load. 
Ratio of Limit 
to Break. 
Reduction of 
ture. 


Hardened A 0.319 31,350,000 


“ j =f 0.324 30,860,000 
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sq. in. | sq. in. | pe 
1.005 | | 0.502 | 14.65 | 26.15 | 0.560 | 17. 5 | oe Silky. Titi Jel tL Le ee caer” 
\ 48. 


1.005 | 0.500! 0.502 | 14.76 | 26.25 | 0.562 
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! Test Number. 


| 
| 
| 
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= 
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| 
j | | 
Means ... 14.70 | 26.20 | 0.661 | 188 | 40.2 | 47.6 | TREATING GOLD AND SILVER AT 
| 0495 497 | tu72 | 26.58 | 0,690 | 5.5 | 60.9 | THE UNITED STATES MINT. 
Women Bere ante) Wik ced Masten : = | 34 By T. Eoteston, Ph. D. 
Means ..| 117. 26.60 | 0.663 | 182 | 87.0 | 61.1 | (Concluded from page 151.) ; 
| 0.495 | 0.497 | 22.75 | 37.01 | 0.615 8 | 12 22.4 | Silky, {Drew down, before fracture, in| ‘THE preceding reports of the Director of the Mint, 
| 0.495 0,497 24.32 | 35.00 | 0.695 | 7.2 | 267 | 426 » two places simultaneously. as well as the accounts of the coinage one on 
| 23.53 | 5 file in the office of the Register of the Treasury, 
OP Reet tees tere | show that the seignorage on silver on July 1, 1878, 
eae ey ye: the beginning of the fiscal year following the pas- 
sensitive enough to show readily changes of length| extensions really quite straight, even between the |sage of the “ Act authorising the coinage wea 
‘limits of stress mentioned above. This is quite |standard silver dollar,” amounted to 424,7 ri 
| frequently the case, even with quite elastic mate- |dols. The seignorage since that date up to June re 
It will be noticed that in no case is the curve of | rial, brought to a ‘state of ease” (i.e., having all |1885, on the coinage of silver, has amounted to 
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al, 
not smaller than 76 999 in. 
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EARNINGS AND GAINS, 






































| 
| Mints. | Assay OFFICES. 
SOURCES. - Sake a Seas mesial ae oi ee “oi ri et Total, 
| Philadelphia. lsan Francisco.| New Orleans. Carson. New York. | Denver. Boisé. \Charlotte. Helena. | St. Louis. | 
| dols. | dols. | dols. dols. dols. dols, | dols, dols. dols. dols. dols. 
Parting and refining charges. | 12,188 02 | 94,909 23 | 694 89 19,047 75 109,665 70 ey in ue ag we 236,505 59 
Melting, alloy, and bar charges a 633 36 2,368 88 652 14 648 31 4,331 79 | “a | a ae a | ea | 8,534 48 
Charge for assaying, melting, and stamping ae | ve | a as é< | 1,971 37 25753 | 26234 1,366 83 | 133 91 3,992 03 
Seignorage on standard silver dollars coined | 2,250,87335 | 440,436 29 1,547,923 30 116,045 90 } as aa | ‘e oe a: 4,355,278 84 
ae subsidiary silver coined 10,197 61 | 4 a aa | | 10,197 61 
minor coins manufactured 452,35140 | | 452,351 40 
Profits on sale of medals and proof coins 2,566 59 | oe +s +: +s “* +: +: + 2,566 59 
Receipts from assays of ores and bullion 39200 | 234 00 88 11400 | 633 04 141 00 140 00 187 14 1,413 50 | 281 00 3,623 68 
Deposit melting-room fluxes and sweeps 1,257 73 904 36 191 73 139 86 3,609 84 | 890 45 123 68 38 54 33610 | 4073 7,533 02 
Surplus bullion returned by melter aid | | | 
refiners. | $2,990 56 68833 | 25,143 54 | a P =< wa re 58,822 43 
Gain on bullion shipped the mint for | coinage pe <a &e | ia | 1,966 26 | 1084 698 70 1,37261 | 328 01 4,376 42 
Proceeds of sale of old material. . oof 712 31 2,050 04 400 00 25 52 15 00 a ae 5 00 215 21 a 8,423 08 
Profits from redemption fund .. °e al 12 99 as ws ee ee | “s as “e as | 1299 
Total 2,731,185 36 573,893 36 1,549,950 06 136,609 67 | 143,398 91 4,969 08 | 53205 | 1191 72 4,704 30 783 65 5,147,218 16 
EXPENDITURES AND LOSSES. 
Salaries of officers and clerks 40,673 91 41,900 00 31,946 57 29,268 49 39,250 00 | 10,715 02 | 275828 | 275000 7,950 00 | 3500 00 210,712 27 
Wages of workmen and adjusters... 367,854 51 217, 728 75 | 100,606 86 54,552 00 23,365 00 | 12,438 75 | 3685 00 345 94 12,413 75 | 1382 50 794,368 06 
Contingent expenses, less amount paid for | 
wastage and loss on sweeps sold* 127,259 82 27,500 05 51,015 07 21,677 13 9,074 26 5,091 58 | 177500 942 51 9,276 06 | 1617 59 255,229 07 
Parting and refining, expenses, less amount 
paid for wastage and loss on sweeps sold . 7,798 78 | 100,104 48 ‘ 18,732 95 84,023 28 210,654 44 
Wastages of the operative departments 4,84858 | 1,495 40 | 8,748 86 631 73 ne | 15,624 57 
Loss on sweeps of the year ae wa 4,593 04 3,442 24 1,810 13 2,435 04 6,143 23 “a 18,423 68 
Expenses of distributing silver coins .. 28,922 34 | 25,733 42 | 10, 634 25 2,264 70 ee ee +s ae $s | ‘a $67,554 71 
minor ,, rm 12,251 98 whe ‘ss ee ee i“ da a “a | on 12,251 98 
Minor’ coinage metal wasted .. “e ae 405 29 | ae “se an ne pe or a < é 405 29 
Loss on sale of plumbic melts : ne aa ve 32 70 oe ee es | an 3270 
EE a | —_ 
Total “a ae ee = mf 594,603 20 | 417,899 34 | 204,761 74 129,462 04 161,888 47 28,245 36 8218 28 | 4033 45 29,639 81 | 6500 09 1,585,256 77 











* Includes maintenance and improvement of plant. 


Emp.ioyes In U, S. Mints anp Assay OFFICES. 


+ The expenses of the year were 2.70 dols, more, but this amount was overpaid and disallowed in bills of the previous year, 


jcoins, and 170,950.15 dols. used to reimburse 





MINTS. 





New Orleans. 





Superintendent 
Assayer . oe 
Assayer and melter .. 
Melter and —— 
Coiner ‘ = P 
Bar clerk aa a | 
Assistant coiner 

Engraver 

Cashier .. 

Chief clerk 

Assistant assayer 

Assistant melter and ‘yefinan 
Bookkeeper .. ee oe! 
Clerk .. ad oa al 
Weigh clerk <a oe 
Abstract clerk .. + pA 
Cashier’s clerk... es ant 
Warrant clerk . 

Register of deposits .. 
Computing clerk 4 
Assistant weigh clerk 
Assayer’s computing clerk . 
Medal clerk as 
Assistant bookkeeper el 
Register of warrants . Be 


_ 


are Sere 
St tt et 


Stet te bet tt et es 
+ bkteds 


Pe 


| 

General Department, | 
Cleaner .. a eepune Era 

| 

| 

| 

| 





Doorkeeper_ .. ae wal 
Messenger as ee --| 
Painter .. _ | 
Gasfitter 
Gatekeeper 
Janitor .. 
Yardman 
Elevator hand | 
Plumber.. | 
Workmen . is eee 
Storekeeper .. He ee ee 
Clerks .. ox ae oof | 
Helper .. we x3 | 
Boiler ne wa Sl 
Machinists pe oe eel 
| 
| 


St 





DWH OMe E: 


Adjusters of scales 
Blacksmiths 
Labourers 

Female rtaagaial 3 
Assistants ‘ 


: po ° 
" MP DWAAAMAN WWM OHe- 
et 


| 
| 
Conductors... | 
Cabinet employ és 
Watchmen | 
Carpenters ne of 
Engineers i a ee | 
| 
| 


— 


Fireman.. 

Copyist . 

Assistant bookkeeper 
Deposit melter. . 


Assayer’s Department. 

Weighclerk .. 

Assistant assayer 1 

Weigher.. oe a ae 

Assistant Gite tity espe 

Foreman wa a “ihe 
1 
2 


ee eee! nD 


Helper .. . oa oa} 
Workmen aa ee oot 
Chemist... a | * 
Assayer’s sampler aa oe ee | oe 
Cupel maker .. oe 

Dissolver 


Fireman ae ve ver we 






























































| | wastages and losses on the sale of sweeps incurred 
































Assay | tie | Assay |in connection with the coinage of the silver dollar. 
OFFicEs. | | Orrices. /The net profits for the seven years, including the 
oe | | | _— | balance in the mints on July 1, 1878, thus aggre- 
r I iia 

| aa roe dig id gate 25,122,184.90 dols. 
c - | le e 
E is gis | | S | S|. | ar s dle Of this amount 24,396,818.83 dols. was covered 
§ *\8 8 lf | 3 | 5 © | § agi S/8! S : | into the Treasury of the United States prior to the 
| } = 
ae AE cic aiB/§ g lgS\3\s/c s/s jclose of the last fiscal year, and the balance, 
a 40am a= ea BizlAa|o aa OF SI | 725,366.07 dols., was in the coinage mints at the 
| | | | | | . . 
: | # eae Melter and Refiner’s | Particulars of U.S. Coins. Ray, 
Rd el 5 a Department. } | | | | = = 
1|il..|.1|..| 1 | Office Clerk es a} 1} 1 | 4} Jee 1) ‘ | moO | Bak 
1 bit at ay Foreman Wt. Si ss | 1 a | | Legal | Fineness 13.5 | 388 
1| | | | | Melters . 12 #):..) SPO [a — Weight. (Thousandths). | 245 | 225 
‘er | Deposit melters Ocal ar es | 2 | (grains). |} 48elsSs 
| | — a 1 | a | ave | are 
Lia. |. | 1 weep cellar operatives 2 | | } 
"| Furnace builder 1 Gold. | 
Z : -slecleel | Broister .. 1 | | Double eagle ..| 516 900 | 27 77 
iiqi/| | | | Gatekeeper . 1 | Eagle... 258 | 900 | 21 60 
1 a: | | | | —— : ge 1] | Half eagle. e 129 | 900 | 17 46 
ql 4) 41 Helpe = 19} 14] .. | 14 | 6 | | Three dollars 54.5 | 900 | 16 3t 
ari Boiler ot ‘gold : ‘te AG ERS ee ; 1 | | Quarter eagle 77.4 | 900 } 15 34 
1/14] | | Silver reducer... ns ere 1 | Dollar (new) 25.8 | 900 ie 18 
1| | | Corroding house man a | 1|4 Silver, 
1/1 | Hydraulic press ,, .. | 1| Trade dollar ..| 420 | 900 | 30 | 82 
1} 1) | Precipitating tank man | 1 | | Standard dollar ..| 412.5 900 | 30 80 
1/1] Messenger a I 1 ly | Half dollar --| 192.9 | 900 24 57 
1/1 | | Pressman + | athe uarter dollar ..| 96.45) 900 19 45 
1| | | Al . | ; Twenty cents ..|  77.16| 900 | 174 47 

| he ne si sfor] ime 38.58 900 | 14 32 
| Engineer =... te | es : | | Half dime - 19.2 | 900 | 12 | 23 
| Fireman.. te diee | | Three cents. 11.52] 900 | 6 oF as 
| Reducing room man . ‘ae | 1 | 
| | | Watchman .| 2 | 5}..}..]..| Minor. | 

EY.) Cabiaata Department | | | | Five cents... 77.16; 75 p. ¢. copper, 2); 16 | 62 
£\1 | } } | | p. ¢. nicke } 
| | Chief weigher .. 1 | 1 | 7 2 | 
2 y | Ascitant Glukie | : | Three cents 30 | 75 PB @ copper, 5 | 14} 34 
| s ; 4 | | 
| | RGenecnktinan 1/1 | | | Two cents .. 66 «95 nS compen & P. ¢.| 18 60 
4} 1) | | Counters °° ** .| 7] 1 | | |Onecent .. es 9 copper,5p.c. | 15 | 43 
At {a HTT tna ine | 
Be Annealers 10| 2 Oh TE ak 
becte| | Cleaners 9| 4 llatter date. Of this latter amount 668,733.29 dols. 
3) 2) | | | | - “A ’ 
1} | {| | | Remove “ He : afl | being the balance, as stated above, at the mints at 
whee | ei ces employés 3 al | Philadelphia and at New Orleans, has since been 
| | | Adjusters 83 | 14 25 | | deposited in the Treasury. 
Shh par | | Eomemeeany adjusters Pets 1| | The following Table shows the amount of bullion 
i} | | | | | Workmen o| Miso pi. pant | used for manufacturing purposes ; bars of gold and 
aoa ue a ail : | |silver withdrawn from the office, at New York, to 
be? | |e 1 | |be used in the arts and manufactures during the 
P | ) | || Whitener oo Be 1) | | fiscal year ended June 30, 1885 :* 
; | | | Machine han | Ss 
a 1 Die hardener .. 1] | | | Classification. yng — 
ar] | | | | Semen ep weet rooms 4 | | United States coin % 659 22 
pepe | | | Foreign coin “ 57,7683 09 84,864 76 
2 | | | - Engraver’ s Department, mn | | me ie bullion . 368,887 83 794,203 58 
| ngravers ps | | a! 514,019 13 179,922 19 
Die makers 5 | Domastis bullion 2,217,300 15 4,535,508 75 
1 | | Assistant 1 | | Large gold bars exchanged for goid 
Te ts = and re- +4 for small 
1 fe nnd : a ars, 920,021.59 dols. less the 
1}..|..|-.[e.! 2 25,338,389.97 dols. Adding the sum of 9,237. wa! charges and fastens pats i in gold 
7a a a | coin .. <4 ag 919,192 16 
aein dols., refunded by the express companies for over- | me is arbi 
rfai..|..la charges, and 4560.30 dols. surplus bullion and} Le Oey ae 4,077,162 36 
a | | x 4 
1| | | | adjustment of silver values carried to the credit of eon and taken by manufacturers _ $60,118 99 
me ke ‘Silver profit fund,” there results a total of 
1 y | silver profits of 25,776, 913.28dols. Of this amount 4,936,281 35 5,595,158 50 
: 1 | 483,778.23 dols. was paid, as provided by law, for! * Report of the Director of the United States Mint for 
1 | expenses connected with the distribution of these | 1885, page 111. 
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OF THE CARRON IRON WORKS, FALKIRK. 


(For Desoription, see opposite Page.) 
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Hydraulic & Low- Pressure Water Pipes are marked thus .—.—. sts 
| ee eee eee eye Se 
Tramways, 
Railways, no bes 
Furnace Gas Tubes, ... ......- FS Miele 
Mluminating CL S| ana ee 
Culverts eg ary 
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racer | eS 1s OBS 


HIGH FOUNDRY 


The following Table gives the amount of space) A Table* on the preceding page shows the legal 


The occupations of the employés of all the United 
required to store United States coins ;* 


weight and fineness of the coins of the United States mints and assay offices are detailed on the 
| States, and their diameter and thickness. | preceding page. 
| ] |_ The following Table gives the standard weight,| The amount appropriated for the support of the 
Amount. | How put Up. Required. legal limit of abrasion, and least current weight of mints and assay offices of the United States for 
| United States gold coin after a circulation of twenty the year 1885 was 1,194,610.00 dols., of which 
years, under the provisions of the Coinage Act of | 1,104,659.07 dols. was expended. In addition, 
1873.+ there was expended from the general appropriation 
for the coinage of the standard silver dollar* 
7; —~ | 157,860.22 dols., as follows, namely z we 30 
. P Standard 4 per Cent. | Least Cur- i 942,22 dols., and at the department for 
The space occupied by a bag of standard silver —— — in | a” sail pacteaiden by telegraph of the aan of silver 
— | at London, the sum of 918 dols. 


dollars, piled snugly in mass, is 12 in. long, 9 in, Grains, Gra 
wide, and 4 in. deep. Small silver (subsidiary) | poubie eagle i The earnings and expenses at each institution 
for the year 1884-5 are shown on page 229. 





Description. 





| dols. | dols, 

Gold coin ..| 1,000,000 [5000 in 8-oz. duck bags Nearly 17 c. ft. 
Silver dollars .,/ 1,000,000 /1000 /250 cub. ft. 
Subsidiary silver, 1,000,000 {1000 ae jee H 


Weight of Single Pieces. 





Denomination. | 
a | 
packs better than dollars. The weight of a thou- le a ie 
sand dollars in subsidiary silver being 56 oz. less ee: 


than that of an equal value in standard silver Quarter eagle 








dollars, the spaces occupied by each vary but little | Dollar 


Water in Sovutn AvstraLia.—Boring for water at 


from each other. 











* Report of the Director of the United States Mint for | 1 
1885, page 113. 


* Report of the Director of the United States Mint for 
885, 116, 
+ Thid +» page 28, 


| Hergott has resulted in a supply being obtained of about 
| 3000 gallons per hour. 


| * Report of the Director of the United States Mint for 
1885, page 72. 
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’ | engine erected on the works, the first engine’ bonded warehouses in London are also their pro- 

THE CARRON [RON WORKS, FALKIRK. of its kind used in Scotland, The other ~ _perty. Extensive farming operations are conducted 
THERE is probably no name more widely known | formed part of the original blast furnace started by them also. 

in connection with ironwork than that of Carron.|at Carron. These interesting relics of the past| It is, however, with the iron works we have to 

Even those whose memory carries them back/ were rescued from the scrap heap by Mr. David do at present. These have been entirely remodelled 

farthest are not too old to have had the word im- | Cowan, the manager of Carron, and by him placed | within the last few years so as to bring them up to 

pressed on their early recollections through the| in their present honourable position. The Carron the best modern practice. The principal products 











c— ss eee eee 
' 


Fig.3. 












ke 
3. 6° 














SQ QGQEARL 
M'M™M#J[pMG 8 







































































Steel luring outside 
3S .. ~ 


SSSSSSSSSSSESSSSS SSS 











familiar medium it may be of a firegrate, a garden| business, it should be mentioned, is by no means | are iron castings for domestic purposes, but a great 
roller, a stable pump, or some other example of | confined to iron founding. There are one or two | many larger castings are also made; the new 
domestic ironwork. The business was founded in| collieries in the neighbourhood belonging to the | foundry, which we refer to later, being laid out for 
the year 1759, and let into the principal gateway of | company, extensive fields of black-band ironstone | heavy work. A considerable trade is also done in 
the premises are two cast-iron plates one bearing | near Glasgow, and hematite ore mines in Cumber- pig iron, as the majority of our readers are well 
date 1760 and the other 1766. The former was/land. The company has also a line of steamers | aware. 

taken from the cylinder of a Smeaton blowing trading on the east coast, and the well-known We will commence our description at the blast 
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furnaces, the position of which may be seen by 
reference to the plan on page 230. These are four 
in number and are of the cupola type, being 
cased with wrought-iron plates. Two only were 
in blast at our visit. These are 50 ft. high, 16 ft. 
in the boshes, and 7ft. at the hearths. Each 
is fitted with eight tuyeres of the ordinary Scotch 
type. They have bell and cone arrangement for 
charging ; the utilisation of waste gases being 
a leading feature in these works, as will appear 
as our description proceeds. The blast for these 
is heated by two Cowper stoves 60 ft. high to 
the top of the dome, and 24 ft. in diameter. The 
blast is used at 1400 deg. Fahr., the pressure being 
5 lb. The other two furnaces are in process of re- 
construction, and will be carried toa height of 68 ft. 
They will have regenerative brick stoves of a new 
pattern for heating the blast. 

The materials are brought into the back of the 
furnaces by a line of railway belonging to the 
company, which connects with the North British 
system about a mile from the works, Another 
private line connects the works with the company’s 
collieries two or three miles away. The ironstone 
is brought from Cadder and Banton by canal, there 
being a basin belonging to the company about a 
mile from the works. The Carron Company have 
also a canal which communicates with the estuary of 
the Forth and the River Carron, and also with the 
Forth and Clyde Canal. In smelting nearly all raw 
coal is used, although a small quantity of coke is 
mixed in. The limestone is quarried on the com- 
pany’s property, and is brought by lighter up the 
River Forth. In front of the furnaces the pig bed 
is placedin the usual manner. The slag is cast into 
slabs which are sold for ballasting railways. The 
materials are carried to the charging level by a 
hydraulic hoist. 

The blowing engines are three in number, and 
have been made on the works. Two of these are 
placed in one house, and are of the vertical direct- 
acting type, each with a steam cylinder 36 in. in 
diameter, and air cylinders 78 in. in diameter, the 
stroke being 4 ft. Steam at 45 lb. is used, and an 
air pressure of 51b. The third engine is of the 


beam type, and has a 60 in. steam cylinder and 


102 in. air cylinder, the steam pressure being also 
45 lb. In this building is a Cameron pump for 
lifting water to a tank which supplies feed water 
to furnaces, and also supplies the works with water 
for ordinary purposes and for fire extinguishing. 
The latter isa notable feature at Carron, the ar- 
rangements being so carefully planned and well 
carried out that the insurance company reduced 
their premium 10 per cent. In this house there 
are also a pair of hydraulic pumping engines having 
19 in. steam cylinders, by Messrs. Tannett, Walker, 
and Co., of Leeds, The accumulator is in an adjoin- 
ing room, and has the usual automatic stopping and 
starting arrangements. 

The steam used in the furnace department and 
by the hydraulic pumping engines, is supplied by 
two batteries comprising eleven Lancashire boilers. 
These are 30 ft. 6 in. long and 7 ft. Gin. in diameter. 
They are all fired by gas. In addition to the gas 
obtained from the blast furnaces, there are six pro- 
ducers which were made and designed at Carron. 
As these discharge into the gas main from the 
furnaces, they are subject to the furnace back pres- 
sure, and to overcome this difficulty air is forced 
into the producers at the necessary pressure. Each 
of these producers consumes one ton of ‘‘ dross” or 
slack coal in nine hours. On page 231, in Figs. 1 
and 2, we give illustrations by which the arrange- 
ment of these producers is well shown. 

We now pass to what is known as the low foundry. 
Here are four cupolas, two 4 ft. in diameter and 
two 2 ft. in diameter. They are simply plain 
cylinders, but each pair lead into one chimney. In 
connection with this is a dust collector, which con- 
sists of deflecting plates which arrest the course of 
the dust. These we also illustrate in Figs. 3, 4, 
and 5, the two former being sectional elevations in 
two planes, anithe latter a plan. The arresting 
plates by which the dust is thrown down, are 
well shown in Fig. 4. The dust falls through 
the tube provided (Figs. 3 and 4), and is removed 
by the door at the bottom at intervals. By means 
of this simple apparatus a deal of good work 
is done, as it intercepts 2 cwt. of dust a day, 
which would otherwise be deposited on the foundry 
roof. Before this apparatus was fixed it used to 
take five men one day every week to clear the 
roofs. The 4 ft. cupolas are in constant use, each on 
alternate days, and run metal at the rate of about 





12 tons per hour; the coke per ton of pig iron 
melted being 1 cwt. 2 qr. 24 1b., inclusive of the 
lighting up charge. 

We now pass to the south end of the foundry, 
where are the moulding shops marked Z to V in the 
plan, in which general light castings are made, such 
as registers, ranges, slow combustion stoves, stable 
fittings, boilers, and domestic work generally. 
Shop Y is fitted with one of Messrs. Tannett, 
Walker, and Co.’s 5-ton cranes with hydraulic power 
for all motions. There is also here a 2-ton over- 
head travelling crane having a 44 ft. span. The 
lifting is by hydraulic power, the cylinder being 
placed horizontally at the side of the framing, the 
pressure water being conveyed by means of a walk- 
ing pipe. This crane is by Messrs. Shedden and 
McGee, of Paisley. In this department all the core- 
drying stoves are heated by gas taken from the 
mains supplied by the furnaces and producers before 
referred to. The large casting ladles are kindled in 
ovens outside the building, which are supplied with 
gas from the same sources. The cupolas are heated 
in the same way. Sand is dried, and many 
other applications of heat are from the same gas 
mains. Shop V is almost entirely used for casting 
cart-wheel bushes. These are a leading feature 
with the Carron Company, and great care is used in 
their production. The metal is a special mixture 
of their own iron, and is melted in reverberatory 
furnaces, the castings being made in chill moulds 
all run in a vertical position. Shops N, T, S, 
and R constitute one large floor set apart for 
plate and machine moulding. In the latter branch 
hydraulic power has been tried experimentally. 
We understand the application is considered a 
success, and will shortly form a part of the regular 
foundry practice. 

Adjoining this foundry are the brass moulding 
shop, dressing shops, and inspection shops, Nos. 11, 
12, and 13, containing the usual appliances. On 
the opposite side of the roadway is the pattern 
shop, No. 8 on the plan. This is divided into four 
departments, viz., box mounters, wood workers, iron 
filers, and tin workers. All original patterns are 
cut out in block tin by hand, and from this a hard 
iron pattern is taken, which is used by the moulders. 
The tin pattern is stored, and serves as a standard 
from which the iron patterns may be renewed at 
any time. The value of the tin patterns, looked 
on as metal alone, is many thousands of pounds. 
In the wood-working department are the usual 
wood-working machines. Below this shop there 
are two floors, each 200 ft. long by 42 ft. wide, used 
for storing patterns. From the pattern shop we 
pass to the smithy, where there are twenty-two 
fires. There are two drop hammers by Messrs. 
Greenwood and Batley, a Ryder forging machine, 
a steam stamp, and two 1l-cwt. Massey steam 
hammers. There is a hydraulic shearing machine 
by the Hydraulic Engineering Company, of Chester, 
and a 10-cwt. steam hammer. 

The grinding mill, marked No. 5 on the plan, is 
136 ft. long by 42 ft. wide, and contains fourteen 
stones and the same number of polishing frames, 
and emery grinders, Here it may be mentioned, a 
machine will be placed which is now in course of 
construction, and has been specially designed for 
trueing up oven fronts and doors, it being necessary 
to have these particularly well fitted. This machine 
is illustrated in Figs. 6 and 7. The emery wheel 
A, mounted on a slide B, moves vertically on the 
slide CC, and is balanced by a counterpoise weight 
suspended by chains passing over pulleys D D. 
The work is fixed on a table T, which, in addition 
to the usual rectilinear motion, has a small lateral 
motion, 

The whole is driven by a tilt hammer engine 
coupled directly on to a mainshaft running the 
whole length of the shop, and the worn-out stones 
are replaced by overhead tramways. 


(To be continued.) 








IMPROVED CRUSHING ROLLS. 

Tuk engravings on page 227 illustrate a set of coarse 
crushing rolls for ore, constructed by Messrs. T. B. 
Jordan, Son, and Commans, of 52, Gracechurch-street, 
E.C., and specially designed to work in connection 
with concentration machinery. These rolls possess 
several novel features and are a great step in advance 
of the old cumbrous make of Cornish rolls, 

No machine can compare with rolls for capacity and 
economy in crushing, but it is of importance that they 
be thoroughly well designed and constructed through- 
out, as the employment of cheap light rolls is mistaken 
economy. 





The ore is usually first reduced to nut size, 1}in. 
to 2in. in diameter, in a stone breaker and is passed 
through two or more pairs of rolls, the second pair or fine 
crushing rolls further reducing the product from the 
coarse rolls, in order to retain the particles as much 
as possible in a granular form and avoid the produc- 
tion of fine powder. It is advisable always to have 
the coarse and the fine rolls of the same size, the roll 
spindles, &c., being interchangable, so that as the 
shells or tyres of the fine rolls become worn, they can 
be used in the coarse rolls before being re-turned, thus 
effecting a considerable saving both in time and ma- 
terial. The fine crushing rolls do not always have 
coupling wheels, the one roll sometimes driving the 
other by friction. 

The tyre is the most important part of the rolls, for 
unless this be true it is impossible to produce an even- 
sized product of crushed material. The tyres are 
made of forged steel bored out slightly conical, and 
held in place by three or four keys, as shown in 
section, Fig. 2. By this means they can be easily 
fixed or removed, and it is a far better arrangement 
than the method of driving in wooden wedges round 
the core, which is still very commonly practised. These 
tyres are sometimes made in halves divided in a plane 
perpendicular to the axis, so that when they wear 
hollow they can be reversed, the outside faces of the 
rings being placed together in the centre. 

Chilled iron shells are still very often used, but 
they do not produce such good work as steel ones, 
although owing to their greater hardness they would 
at first sight appear specially adapted for this purpose. 
This is very probably to be accounted for by the fact 
that they do not so easily seize the pieces of ore as 
the steel tyres, and so get more or less ground by the 
attrition caused by the slip of the ore. The wear of 
chilled shells is also not as even as that of steel ones. To 
insure an even wear of the tyres tue employment of a 
good automatic feed is most essential in order that 
the material to be crushed be regularly fed and dis- 
tributed evenly across the face of the rolls. The 
space between the rolls is adjusted by means of screws 
attached to the sliding bearings of one of the rolls, as 
clearly shown in the illustration. The power is trans- 
mitted direct by means of belting to fast and loose 
pulleys, the speed, if necessary, being reduced by 
gearing. 

To allow the rolls a certain amount of lateral play, 
and thereby avoid breakage in the event of anything 
abnormally hard, such as pieces of steel, iron, &c., 
getting between the rolls, strong rubber buffers are 
— employed in the construction of the coarse 
rolls. 

For the fine crushing rolls breaking cups or discs 
which yield before the stress becomes dangerous, 
are better than the rubber buffers. The constant 
jumping which always more or less happens with 
elastic cushions is thus avoided, and the bearings of 
both rolls being rigidly fixed, the particles are pre- 
vented from passing through without being properly 
crushed, 

A special feature in this firm’s rolls is the manner 
they protect the bearings from grit and dirt by means 
of annular felt rings; this plan has proved highly 
satisfactory in practice. 

Rolls, such as illustrated, are now being used instead of 
stamps and other forms of comminution machinery for 
the fine pulverisation of gold quartz, cement, &c., and 
are driven direct at a high tangential velocity without 
the intervention of gearing. Rolls of a large diameter 
to insure the ore being instantaneously gripped, and of 
a narrow face to secure an even wear of the tyre, are 
employed for this purpose, and very often, if it be re- 
quired to transport these machines up country, where 
the roads are bad, the framework is made of wrought 
iron, wrought-iron tie-rods being employed to take the 
tensile strains. Although lighter, these machines are 
not so rigid as the cast-iron framed ones. 

For the separation of the finely crushed material an 
air blast is employed, instead of a revolving wire screen, 
below the second pair of rolls, similar to the plan 
adopted in Jordan’s pulveriser; this air current carries 
with it in suspension all the ore that is sufficiently 
finely reduced to astive or settling chamber, where it 
settles down and is from time to time collected as 
desired. 








FORGING SCREWS. 


Arrempts to forge or roll screws date back a great 
many years, for the advantages to be gained by this 
method of manufacture are very obvious, particularly 
when the blanks are of iron, as is almost universally 
the case. The action of producing a screw by means 
of cutting dies or of a chaser results in the fibres near 
the surface of the metal being divided, part being re- 
moved and part being left standing in short lengths to 
form the threads. When exposed to a shearing 
strain the threads are very disadvantageously situated, 
as compared with what would be their condition 
if they were produced by the metal between them 
being sepcenned by the action of rolls, and the ex- 
ternal fibres corrugated instead of being cut. Rolling 
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is also a much cheaper process than cutting, and can 
be performed on hot metal. 

The early experiments in screw rolling were per- 
formed in three different ways. In the first the rolls 
had helical grooves in them, corresponding to the 
screw desired in section and in inclination. These 
rollers were mounted on parallel shafts, and were of a 
length at least equal to the length of screw required. 
At thecommencementof the operation they were opened 
and the blank was inserted between them with its 
axis parallel totheirs. As the rolls rotated they were 
forced towards each other with considerable pres- 
sure, and impressed the metal between them with the 
counterpart of their grooves, the three rolling together 
without any longitudinal motion. It is easy to see 
that the finished diameter of the bolt depended on the 
diameter of the blank, for when the metal was squeezed 
up to the bottoms of the grooves of the rolls, nothing 
further could be done. Ifthe blank were exactly the 
right diameter the bolt would fit a standard nut, but 
if it were too thick, the nut would prove too small 
to go on to the thread. Hence this method was in- 
adequate to produce bolts of reliable size. 

According to another method the rolls were turned 
with plane parallel grooves of the section of the thread 
which they are intended to produce, but without any 
inclination. The grooves were, in fact, rings, side by 
side, and were not parts of helices, as in the previous 
case. In order to cause these rings to roll angular or 
inclined threads on the screw blank, their axes were 
tilted out of the horizontal plane so far that the rings 
assumed the same angle with the axis of the blank, 
which was placed between them, as the finished screw 
thread would have with the axis of the bolt. As the 
rolls acted on the opposite sides of the bolt it follows 
that one needed to be tilted in one direction and the 
other in the opposite direction, so that when seen in 
side elevation they resembled the letter X. Ifa blank 
were fed between these rolls it was rotated and im- 
pressed with threads. At the same time it was moved 
endwise, travelling a distance equal to the pitch of 
the screw at each revolution. This machine raised 
the thread above the blank, and from the rapidity with 
which the rolling was performed, it had not the oppor- 
tunity to put sufficient work on to the metal to reduce 
the diameter of the blank and produce a satisfactory 
bolt. 

In the third process grooves were cut in two plates 
between which the blank was rolled, the plates mov- 
ing in opposite directions. It was found that this had 
a tendency to make the hot bolt spongy and hollow at 
the centre. 

Recently another machine for the purpose of rolling 
screws has been brought out by Messrs. Fairnbairn and 
Wells, of Hardman-street, Deansgate, Manchester, 
who have long been connected with this class of manu- 
facture. In the new machine there appear some of 
the features of the first two described above, together 
with some ofan earlier machine by the same inventors. 
Four rolls are employed, in two pairs, one behind 
the other. One pair has rings and grooves on its sur- 
face of the same section and inclination as the screw 
threads to be produced. The rollers are mounted on 
parallel horizontal spindles. The second pair of rolls are 
of smaller diameter than the first, and have grooves of 
the same pitch. Now it is evident that if a helical 
groove is of the same pitch on the smaller roll as it is 
on the roll of large diameter, it must be of a different 
inclination. For instance, if the larger roll is 12 in. 
in circumference, and its groove is of 1 in. pitch, its 
inclination is ] in 12; if the small roll is 10 in. in cir- 
cumference and its groove is also 1 in. pitch, its incli- 
nation will be 1 in 10. Hence if all four rolls are to 
act on the blank at the same time, the smaller pair 
must have their axes slightly tilted in order that the 
inclination of their threads may correspond with that 
of those on the largerolls. Now this tilting, as already 
explained, produces a longitudinal motion of the blank, 
the rate of motion depending on the angle. In the case 
described above, the tilting was equal to the inclina- 
tion of the thread, and the rate of progress equals one 
thread per revolution of the blank. But in the present 
machine the tilting is much less, say one-fourth of the 
inclination of the thread, and hence the blank moves 
endwise (say) one-fourth of the pitch per revolution, 
and thus gets far more rolling. The longitudinal 
motion is also assisted by the surface velocity of the 
small rolls being less than that of large rolls. In conse- 
quence of their inclined position they obtain the greater 
hold of the blank, which is thus constrained to screw 
itself from between the large rolls, as through the 
threads of a nut. The details of the machine are 
varied according as it is designed to make small screws 
from cold metal, or large screws from heated blanks. 

We have seen a number of sample screws made by 
this method, and they present remarkably good sur- 
faces. The coach screws are excellent, and so are the 
half round thread armour-plate screws. Square- 


threaded screws for right and left-hand couplings 
come out well, and when cut in two longitudinally 
and etched with acid, they show the original fibres at 
the edges bent backwards and forwards, ornare the 

e have 


general course of the threads and hollows. 










also received a fish lock bolt screwed at one operation. 
The bolt itself is in. in diameter, but at the end it is 
reduced to ? in., and bears a left-handed thread, 
designed to receive a lock nut. This method of 
locking has been found to answer well with carriage 
axles, and should give results elsewhere, and if the 
cost of the bolts is not, as we are informed, much 
greater than of the ordinary kind, it is worth an ex- 
tended trial. 


ST. SAVIOUR’S FLOUR MILLS, LONDON. 


WE illustrate on pages 25 








234 and 235 a new roller- 
milling plant just erected in St. Saviour’s Flour Mills, 
of Mr. Seth Taylor, Dockhead, London, in which the 
process of gradual reduction in its most highly deve- 
loped form has been arranged by Mr. Henry Simon, 
Manchester. 

This roller mill plant has a capacity of 45 sacks 
of flour per hour, and is the third plant erected for 
Mr, Taylor on the Simon system, bringing the total 
number of roller mill plants on this system erected in 
the United Kingdom alone to 165, with a yearly out- 
put of about 14 million tons of flour. The engravings 
show in plan and elevation the arrangement of the new 
machinery in the mill, which, with its adjoining ware- 
house and wheat-cleaning section, abuts on the River 
Thames. Wheat can thus be elevated direct from the 
lighters and, after a thorough external purification, 
passed to the cleaned wheat bins in the mill itself. 
From the cleaned wheat bins it passes to a rotary ma- 
chine, which separates it into two distinct sizes. 
Each size is then treated ona roller mill, containing 
chilled iron rolls with sharp corrugations (pitched so as 
to divide the berries down the crease). The broken 
wheat is then collected into one elevator and raised by 
it to the centrifugal scalpers I., which are covered 
with wire mesh. What passes through the mesh is 
conveyed to the dressing machines I. covered with silk 
cloth. 

These machines dust out all the flour contaminated 
with the impurities contained in the wheat crease, 
and size the larger leg (technically termed ‘‘mid- 
dlings” and ‘‘ semolina”, which are (after purification 
in the gravity and Reform purifiers), gradually re- 
duced on smooth rolls. 

The broken wheat from which the small percentage 
of meal has been removed on the double scalpers I. 
falls through a connecting spout to the roller mills IL., 
which contain finer corrugated rolls than the preceding 
roller mills I., and is thence elevated to centrifugal 
scalpers II., passing through a similar process to the 
one described. This is repeated until the centrifugal 
scalpers V. are reached, where finally the bran is 
sacked off. This first process requires for granulating 
wheat 15 roller mills containing 30 pairs of rolls, each 
roll being 32 in. long by 10in. in diameter, and 45 
centrifugal and reel sizers, for the scalping and dress- 
ing of the meal, and grading the semolina and mid- 
dlings for the purifiers. 

The second process is the purification of semolina, 
which is effected by means of adjustable valves and 
regulatable air currents contained in 48 gravity puri- 
fiers, compactly built in six frames. These separate the 
semolina according to its specific weight into 144 dis- 
tinct grades. 

The third process is the purification of middlings. 
No operation has so long baffled the engineer’s skill as 
the Ganceats purification, without waste, of middlings, 
i.e., the reduced part of the wheat kernel comprised 
between finest semolina and flour. This process is 
of primary importance, as from the middlings a very 
large percentage of flour is made, the commercial 
value of which depends entirely upon its purity. 

It is carried out on the “ Reform purifier” which 
Mr. Simon has introduced for this purpose. The 
middlings are fed into the Reform purifier, and pass 
over a roller on to a rapidly oscillating sieve, covered 
with silk cloth, the whole surface of which is exhausted 
by a fan. Above the sieve and close to it, is a grid of 
channels arranged so as to intensify the air current 
immediately it leaves the cloth surface. As the mid- 
dlings travel down the sieve the lightest impurities are 
raised by the fan, the semi-pure middlings are depo- 
sited in the grid, and the pure middlings pass through 
the meshes of the cloth. The machine is sometimes 
supplied with a filter, composed of flannel, upon the 
surface of which the lighter dust particles contained 
in the air current are deposited. This dust is con- 
tinuously and automatically collected in bulk, so that 
the stive room, with its attendant risk of explosion, is 
superseded, 

The fourth process is the grinding and reducing of 
semolina and middlings, which is effected on roller 
mills containing smooth chilled rolls. The absolutely 
pure middlings can be ground at once into flour, but 
the semolina and middlings containing impurities are 
passed through the rolls set with the greatest exacti- 
tude, so that being brittle they are partially reduced 
whilst the impurities are only flattened. The rolled 
material is then elevated to centrifugal machines A, 
covered with silk cloth, which dress out the flour and 
size the larger contents for purification, prior to a fur- 
ther gradual reduction on rolls and dressing on centri- 


+ 





fugal machines until the whole flour is extracted and 
the offals left clean. The whole of the reductions and 
dressings marked A to Q are performed on these lines, 
due consideration being paid tothe quality and size of 
the middlings ephtonl for each distinct operation. 

Again, in this process, the Reform purifier takes a 
most important position, dividing the reduced mid- 
dlings which pass from the centrifugal dressers into 
three distinct qualities, the first to be reduced to flour, 
the second to be reduced prior to further purification, 
and the third for the offal sack. This process for re- 
ducing the semolina and middlings to flour requires 34 
roller mills, corresponding to 68 pairs of rolls 24 in. 
long by 10 in. in diameter, and for dressing out the 
flour from the ground middlings, 30 centrifugal ma- 
chines. 

The roller mills employed throughout are the 
three-high type. In this machine the three rolls are 
placed one above the other. The ‘centre roll being 
carried in stationary bearings, the upper and lower 
rolls in the short arms of bell-crank levers, whilst the 
long arms are subjected to a direct spring pressure. 
In a three-high mill the ground material from the 
upper and centre rolls has to pass through the incom- 
ing feed for the centre and lower rolls. This is effected 
by an ingenious device composed of tubes placed at 
regular intervals across the width of the rolls. These 
lead the material to be reduced on to the centre and 
lower rolls, whilst the ground product from the upper 
and centre rolls is directed through the space between 
the tubes. 

This roller mill plant is automatic throughout, from 
the delivery of the wheat into the granary to the 
sacking off of the finished flours and offals. The 
material from the rollers is raised in elevators which 
deliver into the centrifugal machines on the upper 
floors, the various products from which are directed 
horizontally by running bands, or worm conveyors 
working in closed boxes, or pass by gravitation through 
spouting to machines on the lower asin 

The flour of eighteen distinct qualities is delivered 
from forty machines ; each of these qualities is con- 
nected up to worm conveyors running the entire length 
of the mill in such a manner that any quality or com- 
bination of qualities can be sacked off to suit trade re- 
quirements. 

The difficulties in the way of arranging machinery in 
a building not designed for its reception are always 
great ; this was exceptionally the case in St. Saviour’s 
mills, which were built only in recent years to receive 
the then most improved method of grinding by stones. 
A cursory glance at the plans of this mill will show 
that those conditions have not been fulfilled in this 
case, for the lower floors are cramped with the engine- 
house and chimney stack, and the pillars are so placed 
that with any but the three-high form of roller mill 
used, it would have been difficult to have erected a 
plant of such a great capacity. 

The engines, manufactured by Messrs. Hick, Har- 
greaves, and Co., Bolton, driving the plant are a pair 
of horizontal Corliss valve engines with jacketted 
cylinders 28 in. in diameter and 48 in. stroke, spur fly- 
wheel 15 ft. 1} in. in diameter, running 50 revolutions 
per minute. The power is transmitted by the spur fly- 
wheel to two shafts in the basement running 100 re- 
volutions per minute, and from them to the four roller 
shafts on the fourth floor by double belts running 
1650 ft. a minute, also to a shaft driving centrifugals 
and purifiers on the fourth floor. It is also taken from 
two of the roller shafts on the ground floor to two 
shafts on the second floor, driving centrifugals, scalpers, 
and purifiers ; one of these drives up on to the fourth 
floor to a shaft driving reels and purifiers. The elevator 
shaft is driven from the first-mentioned shaft on the 
fourth floor. 








CENTRIFUGAL PUMPING MACHINERY. 

Our engraving on page 238 represents the centri- 
fugal pumping machinery for the new Wallsend Graving 
Dock, Newcastle-on-Tyne, constructed by Messrs. 
Tangyes, Limited, of Birmingham. These pumps are 
direct-acting, and are designed to discharge a mean of 
44,000 gallons of water per minute during the empty- 
ing of the dock. The inlet and outlet branches are 
36 in. in diameter, the suction pipes are arranged on 
the inner sides of the volutes to permit of the wells 
being sunk close together, and to leave the pump covers 
clear for obtaining easy access to the discs. These 
latter are 5 ft. 6 in. in diameter, and are keyed on 
steel spindles covered with gun-metal in the working 
parts. 

Each pump is fitted with a sluice valve and steam 
air ejector for charging at any time. The engines are 
vertical, one for each pump, but they can easily be 
coupled together, so that either engine can work either 
pump if required. The steam cylinders are 20 in. in 
diameter, with a stroke of 18 in., and are fitted with 
variable expansion valves on Meyer’s system. The 
valve and piston-rods are of steel. The connecting- 
rods are of marine type, with adjustable gun metal 
bearings at each end. 

The crankshafts are of wrought iron with counter- 
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balances forged on, and have each a “ey on the | perfect truth. In the centre is a wrought-iron starting | chamber from which brass tubes are led for convey- 
outer end for connecting to the pump. The spindles platform and ladder, and each engine is provided with | ing the lubricant to all the working parts whilst in 
of both engines and pumps are carried on strong cast- | one of Tangyes’ improved sight-feed lubricators fitted | motion. 

iron girders, with planed faces to facilitate fixing with 'on the stop valve; also with a large gun-metal oil' The centrifugal pumping engine for the iron pon- 
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belonging to this company, which has been in| screw there are forty threads to the inch, so that each | same radius are hung upon pins in the lower side of C, 
sooseeetel nestle pe ee a eighteen months, revolution of the screw would move the table one-fortieth | two of which sectors are shown by the dotted lines at a 
were also by Tangyes, Limited ’ of an inch, and the scale might be divided throughout its|in Fig. 1. The lower table D is supported upon six 

y Byes, ; whole length into fortieths of an inch, provided the screw | wheelsbbb. The table C is guided between rollers d @ and 
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: was to be true in all its Lon It is, b pte Rae te c ¢, of Bossy ow aor - on ar studs and the ae 
. that such accuracy cannot arrived at. e object in | on studs at the ends o justable flat springs ¢ e whic 
MACHINE FOR DIVIDING STRAIGHT view, therefore, o making such a machine was the correc- | press them against the rail. 
LINES. tion of such errors as necessarily arise from the want of | The upper table is supported on the lower and is free 
ON our two-page plate we illustrate a machine con-| truth in the screw. The principle of the machine will be | to move backwards and forwards — @ space rather 
structed by the late Mr. Bryan Donkin about the year 1838 | readily understood by supposing that should any given | more than equal to the greatest error that may be found 
or 1840 for the purpose of accelerating the operation of number of revolutions, for instance, forty, move the scale | in the screw ; this is effected by two springs ii formed at 
dividing scales. This machine has, of course, been long | through a greater space than 1 in., the error would be cor- | each end in the shape of the letter T. Theends jj of 
superseded, but it is exceedingly interesting as an illustra- | rected by an appliance which would move the scale in a | the springs (Fig. 2) are fixed to the lower table D, and 
tion of a most ingenious method of compensating the in- | contrary direction through a space equal to the excess over | the other ends, kk, are attached to the upper table CO. 
accuracies of a long screw. Mr. Donkin was a Fellow of | the inch; and on the contrary, should the space moved | Thus a parallel motion is given to the table, and as the 
the Royal Astronomical Society, and was engaged in the | through by the table and scale be less than 1 in. the same | longitudinal movement required is very small, scarcely 
production of a standard scale for that Society, and in | appliance is employed to move the table and scale as much any lateral motion will be perceptible, The main screw 
other ways was much occupied in providing accurate | further as may be required to make up an exact inch. | with forty threads to the inch, is shown at E; it is held 
standards of measurement. ferences to the machine! In the accompanying engravings the baseplate upon | atm in a bearing resembling a thrust bearing, and has 
are to be found in nearly all works which treat of the | which the machine is mounted is marked A. Upon this | no endwise play. : 
| ae pow ys of philosophical instruments, but this is the | baseplate the two frames B! and B are fixed and consti-| The nut, in which the screw E turns (Fig. 3), is made 
rst time that any account of it has been published. The | tute the railway upon which the table C is to travel. | in two parts, o 0, hin together at p, and fixed to the 
machine was made to divide straight lines on scales to | This railway is somewhat more than twice the length of upper side of the table D by the carriages q q (Figs. 3, 5, 
the extent of about 42 in. in length. This is accom-|thetableC. Below the table C there is another table D, | and 6). The following is a description of the apparatus 
plished by a long screw which gives motion to a table | upon which C rests, and in order that C may be made to| employed for correcting the errors of the screw. In 
on which the scale to be divided is fixed. In the | move very easily upon D, four sectors of circles of the | Fig. 5, F represents one end, or radius of a lever, fixed 
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upon the axis s, which is carried in centres tt on the 
table D ; from the upper side of the axis s there projects 
an arm carrying the screw v, and so situated that the 
point of the screw is about half an inch above the centre 
of the axis s, thus forming the other radius or arm of the 
lever. The point of this screw is opposed to the end of 
the pin w, which pin is fixed in, and projects from, the 
end of the upper table C (Figs. 1 and 2). In order to keep 
the end of the pin w in close contact with the point of 
the screw v, the spring x is applied to the upper side of 
the lower table, and turns upon the pin y, made fast to the 
lower table (Fig. 1); the longer end of the spring x is 
forced against the inner end of the pin w, at z, by means 
of the application of the screw a!. The screw a’ passes 
through a stud, projecting upwards and fixed on the 
upper side of the lower table; the effect, therefore, of 
turning this screw inwards will be to hold the upper table 
so tight against the short radius of the lever, that when- 
ever the long end of the said lever is raised or lowered 
motion will be given to the upper table, backward or for- 
ward, and the relative spaces passed through by the long 
end of the lever and by the upper table will be to each 
other as the long radius or arm of the lever is to the 
short one. 

Near the end of the longer arm of the lever F, a piece of 
hardened steel } (Figs. 1 and 5) is let into its lower edge. 
In Fig. 1, at 4’, the end of the lever F is shown as resting 
upon the upper edge of the compound bar G, which may 
be called the compensating bar. This compound bar is 
composed, first, of a flat iron bar extending from c! to d', 
and at the end c' turns upon a pin e', fixed in the frame 
B. In order that the other end at d' may be raised or 
lowered, a number of small pieces of brass are affixed to 
the bar by screws, that at c' being marked 1; and that 
at d' marked 85, which is the whole number of the pieces. 
Kach of these pieces is made }in. in width, as nearly as 
possible, so that the 85 pieces fill up the whole space from 
the end c' to the end d'. Each piece is connected to the 
iron bar by a screw and rests on a screw below it. By 
rd screws the position of each piece can be ad- 
justed, 

The compensating bar rests upon the point of the screw 
H, Figs. 1 and 4, and by this the end d! of the bar may 
be raised or lowered. To the lower edge of the bar is 
affixed the slotted guide running on the screw g. Upon 
the end of the screw E, beyond its bearing m, there is 
iixed the wheel J in which there are 360 teeth, taking 
into the teeth of the pinion K having 120 teeth. The 
pinion K is fixed upon the spindle L, and upon the énd of 
the spindle L is fixed the wheel M, having 500 teeth. N 
is a hollow oe co-axial with the spindle L, and 
screw-threaded externally. The headstocks bearing the 
spindles N and L can be tilted (Fig. 7) to bring the wheels 
K and J in and out of gear. 

It now remains to describe the various parts of the 
machine employed to move the wheel M through any 


angular spaces, as measured by ~y number of its teeth. 


Into the centre of the spindle N there is introduced the 
spindlen'(Figs.7 and9). Upon oneendof theinner spindle, 
a broad head o! is formed, and upon this head is also 
formed the circular piece p' (Fig. 7). The axisof thiscircular 
piece p' is made eccentric to that of the spindle n’, and 
consequently it performs the oftice of a crank-pin upon 
the end of the said spindle. To this crank-pin is pivotted 
the connecting-rod q'. Upon the outside of the spindle 
N is fixed the arm p!, and from the upper end of the 
arm r!, the piece s' (Fig. 11) is made to project at 
right angles. To one side of the piece s! there is 
pivotted the click t'. The outer edge of the click ¢! 
is turned down at u', so as to fall between any 
two contiguous teeth at u', forthe purpose of,holding the 
wheel M in the required position. At one side of the 
click ¢t' there is a pin to which the connecting-rod q! is 
pivotted (Fig. 11), so that whenever the internal spindle 
n\ is turned, the click will be raised or lowered. The 
handle w (Figs. 7 and 9) is fixed to the internal spindle, 
and the latter is connected to the external spindle by a 
screw n working in a slot. When the handle is turned 
forwards it first puts the click in gear with the wheel M, 
and then rotates the spindle N, the length of the slot 
being proportioned to effect these operations successively. 
If the rotation is backwards the click is first lifted out of 
gear. 

The screwed part of the spindle N turns in a nut, 
and when rotated, the spindle itself and everything fixed 
on it moves forward or backward 4 in. at each turn. When 
the machine is employed for dividing a straight line into 
spaces of equal length, the wheel M is rotated from each 
space the distance between two stops. When the second 
stop is reached the click is raised and turned back until 
the first stop is again reached. 

The plate a? (Figs. 7 and 9) carries tappets which meet 
these stops. This plate is fast on the spindle N, and on 
its face it carries a small piece of steel d*. Below the 
spindle N there is a brass frame e? (Fig. 7) upon which is 
fixed the permanent stop ?, with its end projecting 
upwards so far that when the circular plate advances 
‘under the action of the screw upon the spindle N, the piece 
of steel ad? will maeately come in contact vith the stop A2. 
There is also a movable stop i?on the frame g?; this 
determines the limit of backward travel of the spindle 
just as A® defines its forward travel. At the end 
of the stroke there comes against it the tappet m? 
(Figs. 4 and 8) which forms a tooth on a ring, which 
can be clamped in any angular position to the back of the 
plate 7 (Fig. 9) by the screws 07, By means of the two 
tappets on the plate /? and the two stops on the frame g? 
(Figs. 1 and 7), the spindle J may have a travel given to 
it of any number (within limits) of complete revolutions ; 
and any put of revolutien which can be expressed by 
number of teeth. As it has 500 teeth, the fractional part 
must be expressed in five-hundredths. 

As, however, some inaccuracy may exist in the division of 
the teeth in the wheel M, in the pinion K, and in the wheel 





J, and as the accuracy of all the spaces to be marked on 
any scale depends on the angular space through which 
the wheel M may be turned, it follows that the com- 
yensation produced by the compound bar G must include 
th the errors in the division of the teeth of the wheels, 
and the errors in the threads of the screw. Care, there- 
fore, must be taken previously to making any divisions on 
the scale, that the relative position of the zero point of 
wheel M, and that which may be called the zero point of 
the screw be uniformly preserved. Before any line is 
drawn on the scale, the pinion K must be moved out of 
gear with the wheel J, and the piece d? be brought up 
against the permanent stop h?. In that position, u' of the 
click f' must be made to fall into the space marked by the 
zero line upon the wheel And in order to preserve 
the relative position of the zero point of the screw and 
that of the wheel M, the teeth of the pinion K must 
always be brought into gear, precisely at the same point. 
A line is drawn onthe pinion K, and another on the 
wheel M, and whenever the teeth of the pinion K are 
brought into gear with those of the wheel J, these two 
lines must meet. 

We will now suppose the two parts of the nut (Fig. 3) 
to be freed from the screw E, and the table to be 
moved by hand towards the wheel J so far as to bring 
the piece of steel ' (Fig. 5) at the end of the lever F to 
rest upon the first of the pieces of brass, which are screwed 
to the face of the compound bar, as marked 1 in Fig. 1. In 
this position the two parts of the nut are to be applied to 
be applied to the screw and clamped ; but this will require 
aslight motion of the table backwards or forwards in 
order to nake the threads in the two parts of the nut fall 
exactly between the ‘threads of the screw, unless a guide 
be provided to enable the operator to place the table in 
the exact position. For this purpose a brass scale q? 
(Fig. 8) is placed along the frame and is marked in tenths 
of an inch. The table D carries an index, and whenever 
the index corresponds with a line on the scale, the nut will 
seat itself onthe screw. Thescale was divided by means 
of the screw, and is a copy of it without any correction. 
The whole of the machine is placed on three tripods, the 
heads of which are shown in Figs. 1 and 4. 

It now remains to describe first the method of correct- 
ing the errors of the screw and wheels of the machine by 
means of the compound bar G. It has already been 
stated that this machine is adapted to divide a scale of the 
length of 42 in. It, therefore, first requires that an exact 
measure of 42 in, (deduced from the British standard of 
one yard) be laid off upon a bar of brass, of a correct 
prismatic shape. This bar must then be fixed upon the 
table C, the table C being previously brought up and 
secured by the screw-nut at the zero point of the screw. 
The two marks upon the said measure, when laid upon 
the table C, would then occupy the situations denoted by 
the two dotted lines ¢? and wv? in Fig. 1. A microscope is 
then securely fixed over the line u?, with its optical axis 
in a vertical position. The folding nut (Fig. 3) must now 
be released from the screw and the table C pushed along 
the rails until the line upon the index is made to corre- 
spond with the zero line upon the scale g?, as shown in 
Fig. 8. In this position of the table and measure, if the 
line ¢? should not be found to bisect the cross wires in the 
microscope, the screw H (Figs. 1 and 8) which supports 
the compound bar G must be turned one way or the other, 
until it does bisect them. During this operation it is 
obvious that the piece of steel J' at the end of the lever F 
will have been moved from the upper end of the piece of 
brass marked 1, to the upper end of the piece marked 85 ; 
therefore these two pieces of brass may now be considered 
correctly situated in their respective places, upon the face 
of the iron bar, not afterwards to be moved. But as brass 
contracts or expands more than steel, it follows that 
whenever the scale to be divided is brass, or any 
other metal having a different ‘law of expansion to 
steel, and that the then temperature is not known, 
the operation of adjusting the table to the standard length 
must be repeated, and in order to procure correct adjust- 
ments, between the zero line of the scale and the line 
terminating its whole length, constant attention must be 
paid to see that the adjustment for the whole length be 
correctly made; for as the correction for all the inter- 
mediate spaces throughout the whole length of the scale 
will necessarily occupy a long time, it follows that these 
several corrections will rarely be effected under the same 
temperature. Keeping this object, therefore, carefully 
in view, the subdivisions of the scale may then be com- 
menced. As the standard measure of the whole length 
ought to be carefully preserved, a thin brass scale is sub- 
stituted in its place upon the table C, and fixed thereon. 
So soon, therefore, as the machine has been adjusted to 
the whole length of the standard measure, corresponding 
lines must be drawn upon the face of the narrow strip of 
brass (a section of which is shown at v7 in Fig. 8), pre- 
cisely at the same distance from each other as those on 
the standard measure. This narrow strip is permanently 
fixed upon the top of the table C, having its two edges 
perfectly parallel to each other, and perfectly in a line 
with the direction of that in which the table C moves. 
Another strip of brass, as shown at w? in Fig. 8, is now 
taken of a length of about 44 in.; this may be called the 
experimental scale, and is laid upon and fixed to the 
table, close to the edge of the piece v*. 

The adjustment may now be proceeded with for the 
subdivision of the scale into two parts ; that is, for find- 
ing the correct place on which the line which would re- 
present 21 in. must be drawn. The table is again placed 
at the zero end of the screw, and the line u? again brought 
under the microscope. So soon as the bisection of the 
wires in the microscope by the line u? is correctly made, a 
very fine line must be drawn by the cutting knife upon 
the experimental scale, nearly opposite to the line u? upon 
the piece v’. 

So soon, then, as the faint line has been drawn upon the 
experimental scale, the microscope must be moved and 





placed over that line and the micrometer screw again used, 
until the line correctly bisects the wires in the microscope. 
The table, being released from the screw, is moved by 
hand until the index corresponds tothe line of 21 in. upon 
the scale q?._ Another fine line is then to be drawn upon 
the experimental scale by the cutting knife; if the 
new line so made is found not to bisect the cross wires of 
the microscope, the micrometer screw must be turned 
until it does. The table is again to be released from the 
screw, and the index brought upon the line of 42in. upon 
the scale g?, and a third line drawn upon the experi- 
mental scale; should this third line not bisect the wires 
of themicroscope, it will be clear that the second line 
drawn upon the experimental scale is not in its right 
place ; this distance must be carefully measured by noting 
the revolutions (whole or partial) of the micrometer screw ; 
the micrometer screw must then be rotated in the oppo- 
site direction a distance equal to half the error. 

The table is then released from the screw and the index 
placed at the mark corresponding to 21lin., on the scale 
q?, and the microscope over the second line on the ex- 
perimental scale, which will be found not to bisect the 
wires ; to make it do so the piece of brass in the compound 
bar, on which the piece b' then bears, must be raised or 
lowered until the second line is found correctly to bisect 
the wires in the microscope. In order to ascertain if the 
sub-division of the scale has been rightly effected, the 
same process must be repeated, first of all moving the ex- 
perimental scale by gently tapping one or other of its 
ends; so that fresh lines may be drawn upon it without 
interfering with the old ones; and if not found correct 
the operation must again be repeated until the bisection 
has been effected. There are three lines drawn upon the 
upper face of the piece v. The first in the situation shown 
at ¢? in Fig. 1, and the second at ¢°, the space included 
between the lines ¢? and ¢ being exactly the British 
standard yard or 36in.; the third line u*, as has alread 
been stated, is at the distance of 42in. from the line ¢*, 
therefore either of the two lines may be appealed to in 
adjusting the compound bar to the correct standard yard 
by the screw H. It ought here to be observed that the 
three dotted lines ¢*, ¢®, and u* are drawn in the situa- 
tions which they would respectively occupy on the face 
of the piece v”, when the table C was brought up to the 
zero point of the screw. 





NOTES FROM THE SOUTH-WEST. 


Plymouth, Devonport, and South-Western Junction Rail- 
way.—Messrs. Relf and Pethick have taken a contract for 
the construction of the first section of the Plymouth, 
Devonport, and South-Western Junction Railway be- 
tween Lidford and Devonport, and the work is to com- 
mence forthwith. The line will start from Lidford 
Junction. From this point the London and South- 
Western Railway Company has a double line to London, 
and running powers over the Great Western system to 
Plymouth. On leaving the junction the new line will 
proceed on a higher level than the present line, on its 
eastern side, almost parallel to it for about 44 miles 
towards Tavistock, giving in gradient to 1 in 75. It 
crosses the line over a bridge near the spot where the 
present line crosses under a bridge, and makes a curve 
near Burne towards Brentor, where the road is raised 
5 ft.6 in. At the foot of Brentor will be the first station. 
The new line is carried thence to Tavistock, and from 
that point to Plymouth. 


The Royal Engincers.—Presentations were made on 
Monday at the Ordnance Survey Office, Plymouth, to 
Messrs. Gillies and Welch, late of the Royal Engineers, 
who were both recipients of valuable marble clocks, with 
suitable inscriptions, on their leaving the service. A 
diamond ring was also presented to Mrs, Welch. The 
presents testified the esteem in which the recipients were 
held by the employés of the Ist Division Ordnance Survey, 
both civil and military. . 


The ‘‘ Himalaya.”—This fine troopship left England 
on September 1, 1885, for Gibraltar, Malta, Singapore, 
and Mauritius, Durban, Colombo, and Alexandria, and 
she reached England again in January, 1886. At the 
end of January she proceeded from Plymouth to Ports- 
mouth, Greenock, Kingstown, and Queenstown ; on the 
1st of March she left Plymouth for Portsmouth, Gib- 
raltar, and back; on the 2nd of April she proceeded 
from Portsmouth to Alexandria and back; calling at 
Malta, and returning to Portsmouth, where she re- 
mained a week and then proceeded to Malta, Limasol, 
and home, where she arrived on the 17th of June. Leav- 
ing England again on July 10th, she went to Malta, 
Alexandria, and Limasol, and thence to Portsmouth, and 
since then she has been twice to Queenstown and back to 
Plymouth, where she arrived on the 23rd inst. During 
the year she has been under steam 198 days 9 hours, has 
covered a distance of 50,644 miles at an average speed of 
10.64 knots per hour, consuming 6046 tons of coal, ata 
consumption of one ton of coal for every 8.3 knots run. 
aon ie now been brought into harbour at Devonport for 
a refit. 


Cardiff. Shipments of steam coal have shown a falling 
off, but trade nape A is considered to be in a healthier 
condition. The prevailing quotation for best Rhondda 
coal has been 8s, 6d. per ton, but 9s. per ton has been paid 
in some instances. No important change has occu 
in house coal, but there have been some inquiries for 
winter supplies. 


Brecon and Merthyr Tydvil Junction Railway.—The 
half-yearly general meeting of this company was held on 
pibowrag yf at theoffices, Sr serencometat 7 1 Old Broad- 
street, E.C. Mr. H. F. Slattery presided. The directors’ 
report stated that, although the accounts showed a falling 
off in the gross receipts, the half-year did not compare un- 
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favourably with the corresponding period of 1885, as re- 
gards net revenue, in consequence of a combined reduction 
in working expenses having been effected. The Ponty- 
pridd, Caerphilly, and Newport Railway Company had 
made further progress with the line connecting this 
company’s system with the Alexandra Dock Company’s 
lines, but it was not yet ina state to allow of through 
trains running over it. 


Cardigan.—A railway, which has been for some time in 
progress to Cardigan, was opened on Wednesday with 
many rejoicings. 

Lighting the Severn.—The local canal company has made 
arrangements for lighting the channel of the Severn 
between Sharpness and Kingroad. The first light is 
placed on Charstone Rock, the next at Mathern Cliff, the 
third on the Chapel Rock, and the fourth at Pillhouse 
Farm, above the inward rock, where the channel changes 
to the Berkeley shore. Two lights are placed at Shepper- 
dine, as guides through the Shoots, and the last is oppo- 
site the Hayward Rock, from which point the lights at 
Sharpness are clearly seen, It is anticipated that the 
lighting of the channel will be of great advantage to the 
port of Gloucester. 


The Telephone in the West.—It has been proved by 
practical experiment that there is no difficulty in holdin 
telephonic communication between the West of Englan 
und London. As an experiment, half an hour’s conversa- 
tion has been held between Bristol and London, a dis- 
tance of 120 miles. An interesting commencement in long- 
distance telephoning is already in working order, by 
which various towns having exchanges of the Western 
Counties Company, are linked with one another. Bristol 
and Bath are an instance in point. Trunk lines have been 
completed between the two cities, the wire distance being 
134 miles, and conversation can be carried on successfully 
over any local line in Bristol. From Worcester to Great 
Malvern also a line is now being run, 


Milford Docks.—The half-yearly meeting of the Milford 
Docks Company was held on Thursda at the offices of 
the company, Palmerston-buildings, London. Mr. T 
Wood presided. The directors, in their report, stated 
that the land purchases had been completed, and all the 

roperties were now in the possession of the company. 

he sum in the hands of the trustees on June 30, for the 
construction of the docks, was 36,756/. 9s. 3d., and for in- 
terest pending completion, 19,070/. 10s. 1ld. The balance 
required for construction and subscribed was 32,2531. 16s. 
The contractors reported that the works would be com- 
pleted within the contract time. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again easier last Thursday, partly in consequence of the 
depressing effect produced by the rise in the Bank rate, 
the close showing a decline of 14d. per ton, making a drop 
of 44d. in two days. Business was done on forenoon 
’Change at 39s. 5d., 39s. 4d., and back to 393. 5d. cash, 
also at 39s. 7d. down to 39s. 54d. and back to 39s. 64d. 
one month, with bares at the close at 39s. 44d. cash and 
3$s. 64d. one month, and sellers wanting 4d. per ton 
higher. There were transactions in the afternoon at 
39s. 44d. to 39s. 34d. cash, also at 393, 64d, to 39s. 54d. 
one month, the close being buyers at the lower quotations 
and sellers at 4d. more per ton, Friday’s market was 
also flat, business having been done during the forenoon 
at 39s. 44d. to 39s. 3d. cash, also at 39s. 6d. to 39s. 5d. 
one month, and at the close there were sellers at the 
bottom prices, with buyers at 4d. per ton under. Trans- 
actions took place in the afternoon at 39s. 24d. to 39s. 1d. 
cash, also at 39s. = to 39s. 3d. one month, with sellers 
at the close at the lower quotations, and buyers offering 
d, per ton lower. The warrant market was firmer on 
onday, and prices recovered 1d. of last week’s de- 
cline. During the forenoon there were transactions 
at 39s. Odd. and 39s. 1d. cash, also at 39s. nape 39s. 3d. 
one month, and at the close there were sellers at 39s. 1d. 
cash, buyers at 39s. Od., and the month’s price 
nominally 39s. 8d. Inthe afternoon business was done 
at 39s. Id. to 39s. 2d. cash, also at 39s. 34d. and 39s. 4d, 
one month, and the close was sellers at 39s. 2d. cash, and 
393. 44d. one month, and buyers at 4d. per ton less. 
Yesterday’s warrant market was also somewhat firm, 
prices advancing during the forenoon from 39s. 24d. to 
393. 34d. cash, and from 39s. 44d. to 39s. 54d. one month, 
with sellers at the close at 39s. 34d. cash and 39s. 6d. one 
month, and buyers at 4d. lower perton. A fair amount 
of business was done in the afternoon at 39s. 34d. and 
39s. 4d. cash, also at 39a. 54d: and 393. 6d. one month, 
the close being buyers at the top quotations and sellers at 
d. per ton more. Prices fluctuated to some extent to-day, 
ranging in the forenoon up to 39s. 54d. cash and 39s. 7d. 
one month, and in the afternoon declining to 39s. 4d. 
cash and 39s. 54d. one month. ‘The close was sellers 
39s. 4d. cash and 39s. 6d. one month, and buyers offering 
4d. per ton lower. ere is no material change to report 
as regards the condition of the Glasgow pig-iron market. 
The foreign demand remains very quiet, and the ship- 
ments are disappointing for this season of the year. In 
some branches, as in the case of light castings, the home 
trade is pretty well employed, but in those works where 
marine and other heavy castings are made there is a marked 
degree ot mactivity, and in consequence the consumption 
of pig iron is at a very low ebb. The number of blast 
furnaces in actual operation is set down at 81, as com- 
pared with 89 at this time last year. One has been 
damped down at Calder Iron Works, and it is considered 
not at all unlikely that some more of the Scotch furnaces 
will be blown out, as the ironmasters affirm that they are 
unable to meet the demands of the miners for an advance 
of wages, as the sale colliery owners are doing. Last 








week’s shipments of pig iron from all Scotch ports 
amounted to 8952 tons, as against 6528 tons in the pre- 
ceding week, and 8268 tons in the corresponding week of 
1885. The United States took 987 tons; Canada, 1238 
tons; Australia, &c., 595 tons; France, 120 tons; Italy, 
460 tons ; Holland, 135 tons ; Chinaand Japan, 320 tons ; 
and other countries smaller quantities. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 814,518 tons, as compared 
with 810,687 tons yesterday week, showing an increase for 
the week of 3831 tons. 


Shipments of Steel and Iron Manufactures.—The foreign 
and colonial shipments of “yey. &c., from the Clyde 
reported last week included the following: Bridgework, 
sleepers, plates, angles, slabs, and other steel manufac- 
tures, of the value of 20,500/. ; wagon and railway iron, 

ipes, and other castings, malleable iron, tubes, plates, 
rs, and miscellaneous iron manufactures valued at 
> 

The Locomotive Engine Trade.—Messrs. Neilson and Co., 
Hydepark Locomotive Works, Glasgow, have recently 
booked an order to construct twenty locomotive engines 
and tenders for the Bengal and North-Western Railway 
of India. This is the most important order of the kind 
that has been closed for some time by any of the Glasgow 
locomotive firms, and it has not come a moment too soon, 
as the amount of work in hands is dwindling down very 
rapidly. 

A Clyde-Built Steamer Breaking the Record.—A few days 
ago the London, Chatham, and Dover Railway Com- 
eng new steamer Victoria, recently built on the Clyde 

y the Fairfield Shipbuilding and Engineering Company, 
made a trial trip across the Channel. The return journey 
between Calais and Dover was accomplished in one hour 
and fourteen minutes, being the shortest time on record, 
and it is believed that when the hands become familiar 
with the special machinery of the Victoria the Channel 
trip will be covered in an hour. 


The Gourock Railway.—Mr. Hugh Kennedy, contractor 
for the western section of this important engineering work, 
is pushing on with great energy, there being about 400 
hands employed upon it. The new pier, which is to form 
the terminus of the railway at Gourock Harbour, is 
assuming solid proportions, and the embankment in front 
of Shore-street, is being rapidly formed. An idea can 
now be formed of the vast line of quayage that will be at 
the command of the Caledonian Railway Company, when 
these works are completed. The cost of them is estimated 
at something like 30,0007. The eastern section, or Gre- 
nock portion of the undertaking, has been commenced, 
and the work, now that men are engaged on it at the 
two extreme points of the scheme, may be said to be 
fairly in the hands of the contractors, and making a for- 
ward movement of great importance, 


Clyde Shipbuilding Trade.—This branch of industry 
continues to show an increasing depression. The output 
of new shipping for the month of August is the smallest 
on record Suing any corresponding month for at least 
sixteen years back. Still there were smaller returns for 
January and March of the present year. Six vessels were 
launched last month, of a total of 10,160 tons, or consi- 
derably less than one-half of the output for August, 1882. 
Two of the vessels launched were steamers of 3500 tons 
and 2500 tons, respectively, and there were also a sailing 
ship of 2000 tons and one of 1560 tons. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBroucH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
thinner attendance on ’Change at Middlesbrough, and 
the actual amount of business transacted was very small. 
No. 3 Cleveland pig iron was again quoted 30s. per ton 
for prompt delivery, but the tone of the market was 
rather firmer in consequence of the more cheerful reports 
from other iron centres. The stocks of pig iron, however, 
continue very heavy, and this has a tendency to prevent 
any considerable advance in prices. During the past 
week Messrs. Connal and Co., the warrant storekeepers, 
have added 5533 tons to their Middlesbrough stock. The 
shipments of pigiron at Middlesbrough are less satisfac- 
tory. During the month of August the exports of pig 
iron from Middlesbrough only reached 68,434 tons as 
compared with 78,490 tons during August last year. It 
is feared that if even the proposed restriction scheme is 
carried out in its entirety the number of blast furnaces 
to be blown out will not be sufficient to reduce the 
supply to the demand. It is now reported that the num- 
ber of furnaces to be blown out will be only seven or 
eight, and that the scheme is to be observed for eighteen 
months. The restriction will throw many men out of 
ot at the blast furnaces, mines, and collieries, 
and already the proposal has given rise to some labour 
difficulties. The employers request the men at the blast 
furnaces to alter their mode of working by dispensing 
with tonnage rates to pay by day’s work. This suggestion 
the workmen decline to adopt. In the manufactured iron 
trade there is nothing new to report, and prices remain 
the same as those quoted for the past few weeks. 


The Wages of Iron Workers.—Through the agency of 
the Board of Arbitration for the North of England iron 
trade the iron manufacturers have given notice of a re- 
duction in wages. The rate of wages now paid to iron 
workers in the North of E is 6s. 3d. per ton. This 
figure was fixed at an arbitration held in Newcastle a 
year ago, and since that time iron has fallen more than 5s. 
per ton in price. If the Board of Arbitration cannot 
arrange for a reduction of wages, the whole question will 
be referred to an arbitrator. The workmen feel the de- 


pression most acutely, as, not only are their wages lower 
than they ever have been, but the work is irregular. 


Engineering and Shipbuilding.—These industries are 
fairly employed, and recently some good orders have come 
to the North. Up to now the renewals have not kept 
pace with the vessels which have been launched, and at 
no period during the present year have the yards been 
anything like as busy as they have been in former years. 
There seems now, however, to be some indication of 
rather more activity. 


The Stee] Trade.—The steel trade continues brisk. The 
low prices are enabling the manufacturers to secure now 
and then a few orders of considerable extent. Some 
makers are quoting rather higher rates. 


The Coal and Coke Trades.—All kinds of fuel are in 
fair good demand and prices are unaltered. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheflield Forge and Rolling Mills Company, Limited.— 
The directors report that the gross profit in the past 
twelve months trading amounts to 3660/. 8s. 5d., and that 
after paying interest and all other charges, and making 
provision for bad and doubtful debts, there remains a 
net profit of 11571. 4s. This, added to the sum of 
12401. 7s. 10d., brought forward from the previous year, 
makes a total of 2386/. 11s. 10d. standing to the credit of 
profit and loss account. The mortgage debt has been 
reduced during the year by 40001. The payment of this 
sum, while it will materially reduce the interest charges 
in the future, renders it, inthe opinion of the directors, 
unadvisable to declare a dividend for the past twelve 
months, and they, therefore, recommend that the balance 
of profit be carried forward to the credit of next year’s 
account. The stock-in-trade has been carefully taken 
and valued at the market prices of the day. The loose 
tools, duplicate machinery, &c., have been taken at the 
same value as last year. The plant has been well main- 
tained, and during the year an additional boiler has been 
purchased, the cost of which has been charged against 
revenue. The directors retiring are Mr. Frederick Ward 
and Mr, J. C. Colver. They are both eligible and offer 
themselves for re-election. 


Scarborough Gas Company.—The half-yearly meeting of 
this berg ben been held at the Savings Bank, Scar- 
borough. e directors much regretted having to make 
a further draw on the reserve fund of 615/. 3s. 1d. to 
enable them topay the maximum dividend, but this fund 
would still amount to 11,6137. 19s. 3d. without the ac- 
cruing dividends. 

Hull Street Tramways.—The traffic receipts of the 
Hull street tramways for the week ending Saturday the 
21st of August, 1886, were 367/. 16s. 4d., corresponding 
year 348/, 12s, 11d. 





Messrs. MatHER AND Piatt’s Dynamos.—Messrs. 
Mather and Platt, of Salford, Manchester, have issued a 
catalogue of dynamos manufactured by them, both of the 
Edison-Hopkinson type, and of their own or Manchester 
_ It contains full particulars as to speed, output, and 
price. 





INCANDESCENCE LAmps. — Messrs. Woodhouse and 
Rawson have made arrangements with the Edison and 
Swan Electric Light Company to pay a royalty upon 
lamps sold by them pending the appeal to the late action 
atlaw. If the appeal is successful the royalty will be re- 
turned, and in any case the Edison-Swan Company will 
have no claim against purchasers or users of the lamps. 





BisHor Rock LicurHouse.—The strengthening of the 
Bishop Rock Lighthouse, Scilly Isles, was completed on 
Monday last, when the last stone of the gallery course 
weighing 34 tons was set. The strengthening consists of 
the addition of 3000 tons of granite dovetailed into the 
masonry of the old tower. The new tower is 30 ft. higher 
an the former one, the light having an elevation of 
143 ft. above high-water mark. It is theintention of the 
Trinity Corporation to place at this lighthouse one of 
their first order flashing oil lights of greater power than 
any yet exhibited. 


ct 
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Mexican Rartways.—The Mexican Government has 
granted a concession for a line to join Durango to the 
Mexican Central system. A contract has been signed by 
Governor Teraw, of Oaxaca, for the construction of a line 
from Tehuacan to Oaxaca. The State Government of 
Oaxaca is authorised to build the line on its own acconnt, 
orto organise one or more companies to build it, and to 
work it for aterm of ninety-nine years. Permission is 
also given tw extend the line from Tehuacan to Puebla, 
for to any other point on the Mexican Railway, which 
may be considered most advisable. Work must be begun 
within five years, and the line must be completed within 
twelve years. 

NEWCASTLE-UPON-TYNE MINING, ENGINEERING, AND 
INDUSTRIAL ExHIBITION.—In celebration uf the Queen’s 
Jubilee an exhibition is to be held in Newcastle-upon- 
Tyne under the presidency of Lord Ravensworth, who is 
also President of the Institution of Naval Architects. It 
will open on May 16, 1887, and will comprise fourteen 
divisions: Coal mining, metalliferous mining, machi- 
nery, marine engineering and naval architecture, civil, 
military, railway, and hydraulic engineering, building 
industries, chemical industries, fisheries, agriculture, 
hygiene, food, miscellaneous industries, art industries, 
and science ‘and education. Communications are to be 
— to the secretary, Exhibition, Newcastle-on- 

yne. 
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MACHINE GUNS IN AMERICA. 
THE machine gun is a labour-saving appliance. 
With but half a dozen attendants it will do the 
work of a regiment of riflemen, and no matter how 
the battle rages, it will grind out its leaden dis- 
charge with the same regularity as if on parade. 
The men who work it need not of necessity, with 
one exception, have any special skill. All that is 





required of them is to supply the ammunition, and 
as long as there is one cool head and steady hand to 
direct the aim, the commander may rely on the gun 
doing its work free from panic and excitement. 
Such an arm would, we should have imagined, have 
commended itself to the American military autho- 
rities on its first appearance, for it agrees with the 
genius of the nation, adapts itself to their habits of 
thought, and is conspicuously due to American 
inventors. But military men appear to be alike 
conservative all over the world, and do not welcome 
novelties, even in the United States, although 
they may be recommended by competent autho- 
rities. In 1878, Major-General H. J. Hunt, 
formerly Chief of Artillery inthe Army of Potomac, 
reported that the Gatling gun would have saved 
the command which was exterminated by Sitting 
Bull, and that this arm provided a form of artillery 
which could be legitimately employed in Indian 
warfare. In 1881 General Benét, Chief of Ordnance, 
U.S.A., proposed that batteries of machine guns 
should be organised to serve with infantry and 
artillery. In the same year General Sherman gave 
his concurrence to the proposal that artillery com- 
panies, provided with machine guns drawn by 
horses, should form part of almost every expedi- 


~~ | tion of any size. 


Yet in spite of these recommendations very little 
was done. A certain number of guns were ob- 
tained and distributed among the military posts, 
but no attempt was made to organise a machine 
gun service. The officers did not understand the 
value of the new weapon, and considered that it 
was only fitted to defend roads, defiles, and 
bridges, and for no other purpose. Perhaps, as 
the matter then stood, they were correct, for just 
as the machine gun dispenses with manual labour, 
in the same degree does it require a perfect or- 
ganisation and intelligent management to bring out 
its good qualities. To co-operate with infantry the 
gunners must have all the dash and rapidity of 
movement of horse artillery, while the means for 
the supply of ammunition must be carefully worked 
out, or else at the critical moment the weapon will 
stand useless, and leave those who have trusted to it 
at the mercy of the enemy. The men should also be 
trained to the highest possible degree of perfection 
in the manipulation of the mechanism. It is said 
that a machine gun never yet failed to jam at the 
critical moment of an engagement, and certainly 
the experience of our troops in the Soudan seems 
to bear out the assertion. In such a case every 
moment spent in taking the apparatus apart is pre- 
cious, and a few seconds more or less may deter- 
mine whether the gun be got into action again or 
not before a charge of the enemy overthrows the 
men. 

But although the machine gun has not made 
much official progress in the United States, yet it 
has many friends in high positions. Recently 
Brevet-Colonel Edward B. Williston read a paper 
before the Military Service Institution, in which he 
insisted upon its value, not only in regular military 
operations, but as a weapon in use for civil troubles. 
It is curious to hear an American seriously discus- 
sing means for putting down popular risings. The 
friends of manhood suffrage anticipated that that 
would provide an instrument, whereby every griev- 
ance would find its expression and remedy, but 
they now discover that even under a purely demo- 
cratic government a formidable party has arisen, 
which puts forward impossible demands and en- 
forces them with the bullet and the bomb. The 
police in America are armed with revolvers, but all 
the rowdies are also, and can further obtain repeat- 
ing rifles without difficulty. It is therefore neces- 
sary that the authorities should have a more 
powerful weapon to compensate for the smallness 
of their number, and Colonel Williston is of 
opinion that the machine gun is exactly what they 
require. There can be no doubt that a mob would 
quail more rapidly before the even - distributed 
rain of bullets from a Gatling, than even before 
grape-shot, as the slaughter could be made uniform 
entirely over the front ranks. But he would bea 
brave man who would seriously discuss such a 
means of crushing a street tumult in this country, 
at least at present, though twenty-four hours of 
mob law would work a change in public opinion. 

As the machine gun has not yet been fully adopted 
in our own army, it is interesting to learn the views 
of foreign officers as to the best method of using 
and equipping it. In the paper mentioned above, 
the author sets forth that the cartridge used 
should be the same as that provided for the rifles ; 





the carriage should be light and low, and need not 
have an all-round fire ; and that the limbers should 
be identical with the ammunition supply carts. 
He would equip all machine gun batteries as horse 
artillery, so as to confer upon them the quality of 
mobility in the highest degree, in order that they 
may be practically independent of support and the 
formation of the country. Mobility further allows 
of and induces a distinctive boldness of action and 
a more tenacious holding of positions, as it confers 
a sense of safety on the men, and encourages them 
to hold their ground until the last moment. It is 
not all men, however, who are formed by nature for 
such a service, and, therefore, they should be 
chosen, both officers and privates, for their coolness, 
courage, and: fertility of resource. Much may be 
done to develop these special qualities by fostering 
an esprit de corps by such devices as distinctive 
uniforms, and other emblems of popularity. The 
commanders of batteries should, according to 
Colonel Williston, be selected from the grade of 
lieutenants, and should have the rank and pay of 
captains mounted. The batteries should form 
one corps and be designated numerically. The 
chief of the corps should be a brigadier-general, 
and the chief of the service on the staff of an army 
command should be a colonel. The batteries 
should be assigned to divisions at the rate of one to 
a division. There should be a corps reserve of, at 
least, two batteries, and an army reserve of, at 
least, two batteries for each corps. The batteries 
should consist of twelve guns each, and could be 
subdivided into two, three, four, or six divisions. 
Each gun is to be drawn by four horses. 

The supply of small arm ammunition is one of 
the difficulties of modern warfare. The breech- 
loader taxes it to the utmost, and the magazine 
rifle, which is certain to be adopted in the near 
future, will increase the rapidity of fire. Already, 
the regulation supply of cartridges is heavy, being 
among the French 142 rounds ; the Germans, 130 ; 
the Austrians, 145 ; the Italians, 138; the Russians, 
180, and the British, 180. These quantities would 
probably not be sufficient for a general engage- 
ment, for among the Turks in 1876-7 the expendi- 
ture of ammunition in certain cases reached as 
high as 570 rounds per man. Colonel Williston 
favours the idea of the reserve ammunition being 
made up into packages of twenty rounds, as these 
can, if required, be put into the pocket or sus- 
pended to some part of a man’s dress. These 
cartridges are contained in a case formed of a box 
body and a lid, secured by a string and a broad 
paper band. When the lid is removed the heads 
of the cartridges protrude sufticiently to allow them 
to be conveniently engaged by the feeds of machine 
guns and to be easily removed by hand. Ten 
packages are to be united to form a bundle by 
means of a string tied around them near each end 
and a strong cloth band around the middle. This 
band also forms a handle. Aman can conveniently 
carry one of these bundles in each hand over ground 
impracticable for wheels or even pack animals, his 
load being thus 400 rounds or 44 pounds. Four 
such bundles can be transported in a packing-box 
weighing less than 100 1b. The limbers of machine 
guns and supply carts would be identical in every 
respect, except that the limber would have four 
horses and the cart two. The load of each cart 
would be 8800 rounds. In case the carts could not 
get sufliciently close to the firing lines, it is pro- 
posed to provide pouches by which the bundles can 
be carried from the nearest point to which the 
carts may approach to the front, either for 
the use of the troops or of the machine guns. 
The pouch consists of two bags of strong canvas 
connected by leather. The leather is arranged 
to fit the seat of the regulation cavalry saddle, and 
is firmly held in place by the cantle and pummel, 
and by attachments tothe girth rings. The leather 
reaches to the bottom of the bags, and being 
securely attached to the lower seam forms a second 
back. At the top each bag is fastened to the 
leather by means of PD rings and a strap. There is 
also a flap to protect the contents from rain. To 
use these bags the horses are detached from the 
cart, the pouches thrown over the saddles, the 
bundles are placed in the bags, and the horses led 
to the point of delivery. The strap is then pulled 
out of the D rings, and the bag revolves on the seam 
which is fastened to the leather. The bundles are 
thus turned out on to the grass as the mouth of the 
bag reaches within a few inches of the ground. By 
using these pouches the ammunition may be 
delivered with great celerity, and ready for instant 
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use, and any horse with a cavalry saddle can be 
employed. Two pouches are to be carried on each 
cart or limber. 

Such is the scheme presented by Colonel 
Williston to his audience as specially adapted for 
the American army. He enforced his argument 
for the creation of a machine gun force by pointing 
out that in any national emergency the army must 
be, to a great extent, formed of volunteers, and 
such men, although more intelligent than the pro- 
fessional soldiers, are always lacking in discipline, 
and cannot be kept under strict command in the 
excitement of a battle. It is therefore necessary 
that the general should have a force on which he 
can depend at the critical moment, and one which 
will deliver a crushing fire. It is understood that 
the moral effect of volleys is far superior to that of 
indiscriminate shots, but none except the most 
disciplined troops can be got to act in concert in 
the matter of shooting. The machine gun, however, 
can sweep the ground like the hose of a fire engine, 
and by its steadiness and rapidity, give the effect of 
a continuous volley, Of course if the enemy are in 
very open order the actual loss inflicted on them 
will be small, but this is equally true of all kinds of 
fire, 








CHEMISTRY OF THE BASIC STEEL 
PROCESS. 


We have from time to time given our readers 
abstracts of articles which have appeared in German 
technical literature dealing with the utilisation of 
the slags from the Thomas-Gilchrist process, or, as 
it is universally called in Germany, the ‘‘ Thomas- 
slag.”’ The chemistry of the process, as bearing on 
the composition of this slag, is still receiving a great 
deal of attention, The latest contribution is a paper 
read at the June general meeting of the ‘‘ Verein 
deutscher Eisenhiittenleute” (corresponding to our 
Tron and Steel Institute), by Herr Hilgenstock, of 
Horde. 

He first referred to a communication made by 
him in September, 1883, in which he spoke of some 
crystals which had been found in the Thomas-slag, 
and which analysis had proved to be a phosphate of 
lime, more basic than any hitherto recognised com- 
bination of lime and phosphoric acid. The most 
basic combination known and described by chemists 
up to that time was the three-basic phosphate, 
having the formula 3 CaO P.O;, whereas the crys- 
tals in question would require the formula to be 
4CaOP,O;, thus being four-basic phosphate. 
These crystals were submitted to independent 
chemical and crystallographical authorities, who 
confirmed the composition and determined the 
crystal-form, but no notice appears to have been 
taken by chemists of this sudden appearance on the 
field of a new phosphate combination. 

Since then the author has pursued the subject 
and has collected crystals of the slag from many 
operations, the analyses of which all come so close 
to the required composition—and all the closer, the 
cleaner the crystal specimens are—that no doubt 
can remain as to their being 4CaOP,O,;, or in 
percentage 61.2 per cent. of lime and 38.8 per cent. 
of phosphoric acid. 

It was observed that these crystals were not 
found only here and there, but could be seen all 
over the block of slag, in cavities formed by the 
gases, and also that large parts of the block could 
be seen to be formed of interlaced crystals, with 
small quantities of a residual slag running through 
them, this residual slag being composed mostly of 
metallic oxides. 

These observations lead to the conclusion that 
all the phosphate of lime in the slag exists in the 
form of four-basic phosphate, and that this slag is 
a mixture of phosphate of lime (and silicate of 
lime) with free metallic oxides, which conclusion 
the author adopts in spite of mucl that has been as- 
serted ina contrary sense. That the phosphoric acid 
exists in the slag mainly as stated would be inferred 
from the fact that if the slag is calcined so as to 
peroxidise the metallic oxides and render them difli- 
cult of solution, we can remove all the phosphate 
and silicate of lime from the oxides by weak acids, 
leaving the oxides pure and free from phosphoric 
acid. It may be objected that this calcination 
causes the excess of lime in the slag to act upon 
the phosphates of iron, converting their acid into 
phosphate of lime and leaving the oxide of iron 
free. But, further, additional evidence in favour 
of the author's contention results from study of the 
behaviour of the blocks of slag. If these remain 








standing and cooling quietly, a separation into 
layers takes place, the upper portion becoming 
richer in phosphate and silicate of lime, while the 
lower portion gets richer in metallic oxides. The 
degree of this separation depends, of course, very 
much on the size of the blocks and on the rapidity 
of cooling, but the result is invariable. Whether 
it is due simply to separation by gravity between 
a phosphate-slag and a fluid mass of oxides, or 
whether it is due to the oxides being liberated and 
cast out at a certain degree of temperature, there is 
no means of knowing. Even in blocks where the 
eye fails to see any difference, analysis of various 
portions shows the regular increase of phosphoric 
acid and lime in the upper portions. 

The author gave a number of analyses in illustra- 
tion and proof of his statements. These analyses 
also show that there is a separation of magnesia 
to the bottom in a most striking degree, which goes 
to prove that, so long as lime is present in sufticient 
amount, the phosphoric acid does not enter into 
combination with the magnesia. 

This various evidence leads the author to go so 
far as to assert that all the phosphoric acid in the 
slag is in the form of ‘‘four-basic” phosphate of 
lime, and that in this lies the explanation of the 
large addition of lime requisite for the good working 
of the process. In working an iron containing 3 per 
cent. phosphorus and low in silicon, an addition 
of about 18 per cent. of lime is necessary to insure 
a good and steady result. For formation of three- 
basic phosphate of lime, the iron would require 
little over 8 per cent. of lime, or say 9 per cent. 
with the silicon. Of course where a reaction has to 
take place so rapidly, and at the same time so 
thoroughly, as this removal of phosphorus from iron, 
some excess of reagent will be requisite, but in 
practice the 18 per cent. of lime used appears to be 
an unnecessary excess if we consider the very com- 
plete agitation and stirring which the metal under- 
goes. But as general experience has proved the 
absolute necessity of this amount of lime, this would 
go far again to lead us to infer some combination of 
lime and phosphoric acid containing more lime than 
the three-basic form. 

The author alludes also to other experiments 
which he caused to be carried out with a view to 
extracting all the free lime from samples of Thomas 
slag, and then analysing the remaining phosphates 
and silicate to see the relationship of the lime to 
the acids. Here again confirmation of his views is 
stated to have resulted. 

The author then proceeds to show, by various 
experiments and analytical data, that not only 
is it a fact that the lime-phosphate of the slag 
is four-basic, but that it must be so in order 
that the process may be carried on at all, be- 
cause, were it the three-basic variety, the sepa- 
ration of phosphorus from iron could not be 
carried out, metallic iron at high temperatures 
having the power to reduce phosphorus from its 
three-basic combination with lime, whereas it has 
no such action on the four-basic combination. As 
soon as phosphorus has been oxidised to phosphoric 
acid and has combined with the requisite amount of 
lime, it is safe from reduction by contact with me- 
tallic iron and is permanently removed from the 
pig-iron under treatment. The carbon in the iron 
has a reducing action even on the four-basic lime 
phosphate, notwithstanding which, however, a 
portion of the phosphorus is removed from the 
iron concurrently with the removal of the carbon. 
As soon as the iron is free from nearly all its carbon 
and the reducing action of the latter is thus at an 
end, the more active period of the removal of the 
phosphorus commences. 

Experiments and conclusions by Finkener, Wed- 
ding, and Diirre, who have studied the chemistry 
of the process, are alluded to and discussed. The 
final result is that the basie process of removal of 
phosphorus is stated to take place as follows: The 
phosphorus is removed from the iron first of all in 
the state of three-basic phosphate of iron. This 
must be so because any lower proportion of base to 
acid in the iron phosphate would be at once reduced 
again by the metallic iron, as has been shown by 
experiments made by Finkener. The phosphate 
of iron is then rapidly decomposed by the lime, 
the lime phosphate being formed and protoxide of 
iron liberated. This liberated protoxide of iron is 
reduced to metallic iron again so long as any 
amount of phosphorus remains in the pig iron. It 
is not till the phosphorus falls below 0.5 or 0.3 per 
cent. in the charge that any appreciable amount of 
oxidised iron remains in the slag. 








Taking a sample of pig iron operated upon in the 
converter of the following composition : 


Per cent. 
Phosphorus a ae sae ‘.- 3 
Manganese _... a as et a 1 
Silicon ... ak Pe A ml is 0.15 
Carbon ... ah 5 vel id 2.70 
Sulphur . = : ty: Se 0.15 


The process will take place as follows: The 
silicon is oxidised and removed at once, after which 
the oxidation of the carbon commences, and at 
the same time the oxidation of the manganese and 
the phosphorus, so that after the practical decar- 
burisation of the iron its composition will be 


Per cent. 
Phosphorus 1.5 to 2 
Manganese _... a moe Se 02 ,, 03 
Silicon ... -. cts ss’ Bes 0.01 ,, 0.02 
Carbon ... suk ny zd 0.10 ,, 0.15 
Sulphur... e : 0.10 ,, 0.12 


Then takes place the removal of the remaining 
phosphorus, after which the composition will be 


Per cent. 
Phosphorus 0.05 to 0.07 
Manganese mn ats uid ee 0.07 ,, 0.25 
Silicon ... vé Por a da 0.008 ,, 0.01 
Carbon ... Wr. i : 0.06 ,, 0.14 
Sulphur... 0.08 ,, 0.09 


And also oxygen up to 0.3 ‘per cent. 
The charge of ferro-manganese is now added, 
after which the final steel will contain 


Per cent. 
Phosphorus 0.06 to 0.09 
Manganese 0.35 ,, 0.45 
Silicon .. 0.008 ,, 0.01 
Carbon ... ae 344 0.10 ,, 0.20 
Sulphur... oui ut 0.04 ,, 0.06 


The addition of the ferro-manganese causes a 
slight increase of the amount of phosphorus in the 
metal, owing to the fact above stated that carbon 
reduces some phosphorus from its combination in 
the four-basic phosphate of lime. This reduction of 
phosphorus is greater when spiegeleisen is used in- 
stead of ferro-manganese. 

The author finally states the composition of what 
he considers to be a normal Thomas slag as follows: 


Per cent. 
Protoxide of iron ae on 14 
9 manganese 5 
Lime cy bt wae ae nr 48 
Magnesia é Jl, Sd wt wee + 
Silica... Fa ee ea tes Mes 6 
Phosphoric acid : 20 


And about 1 per cent. of sulphide of calcium. 

Small amounts of alumina are left out as not 
being of any importance in the slag. Also it is not 
considered of importance what state of oxidation 
the metals may be in, though iron could only to a 
very slight extent be present in any form but 
protoxide, owing to the reduction of the higher 
oxide by the contact of the metallic iron of the 
bath. This composition will represent a slag which 
the author considers to be, in the fluid state, a 
mixture of about 70 per cent. lime salts with 30 per 
cent. metallic oxides and earthy bases. 

According to the four-basic theory of the slag, 
an iron containing 3 per cent. phosphorus would 
require in round numbers 11 per cent. of its weight 
of lime for its dephosphorisation. An excess must 
be used in practice, even apart from the considera- 
tion of the silica that has to be slagged. But the 
working of the process, according to Scheibler, 
shows that 13 to 14 per cent. lime is sufficient for 
perfectly satisfactory work.* 

The reading of this paper was followed by a dis- 
cussion, in which some leading German metallurgists 
took part, the final opinion being that Herr Hilgen- 
stock had proved his view of the chemistry of the 
process and the existence of a combination of lime 
and phosphoric acid hitherto unknown, and which 
is not in accordance with the accepted theory as to 
the constitution of phosphoric acid and its salts. 
With this side of the question, however, the 
chemists must be left to deal. 

We are indebted to the August number of Stall 
und Eisen, the official organ of the German Iron and 
Steel Institute, for much of the above information. 


THE BRITISH ASSOCIATION. 

For the fourth time in its history the British 
Association for the Advancement of Science is now 
holding its annual meeting in the great manufac- 
turing town of the Midlands, and Birmingham is at 








* The author having, earlier in his paper, spoken of 18 
per cent. of lime as necessary in the ‘‘ usual” German 
practice of basic steelmaking, we infer from the context 
that Schiebler has introduced a modification in the method 
of work, resulting in economy of lime, but there is no 
further information contained in the paper, 
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the present time crowded with ‘‘the votaries of 
science.” This year we are nothing, if not colonial, 
and the Association has therefore been provided 
with a colonial President. Independently, how- 
ever, of being in the fashion it would be difficult 
to find a better occupant of the presidential chair 
than Sir J. William Dawson, the learned and 

opular principal and vice-chancellor of McGill 
Giccauee, at Montreal. 

The business of the session commenced on Wed- 
nesday evening by the reading of the Presidential 
Address at the Town Hall. In absence of Sir 
Lyon Playfair, the out-going President, the chair 
was taken in the opening proceedings by Professor 
Stokes, a past-president, who introduced Sir Wil- 
liam Dawson, who forthwith commenced to read 
his address. 

Sir William Dawson is, as he reminded his 
audience, ‘‘a geologist of the old school,” and his 
address was almost wholly on geological subjects. 
He commenced by stating that it was twenty-one 
years since the Association met in Birmingham, and 
on that occasion he was present and one of the vice- 
presidents of Section C. He mentioned briefly the 
advances made in scientific education since that 
date, referring the inhabitants of Birmingham then 
present to Mason College as an appropriate in- 
stance. He sympathised with Sir Lyon Playfair in 
asking for a further extension of scientific educa- 
tion, but as one not living in this country, and 
visiting it from time to time, he was more impressed 
by the great advances made in this respect, rather 
than with the vexatious delays which have occurred, 
and he was perhaps better able to appreciate the 
vast strides made in the direction of that complete 
and all-pervading culture in science, which the Pre- 
sident of last year had so ably advocated. 

Passing on to the main part of the address, Sir 
William Dawson took for his text the basin of the 
Atlantic. He pictured an observer contemplating 
the earth from a convenient distance in space, and 
scrutinising its features as it rolls before him. He 
would be struck by the fact that eleven-sixteenths 
of its surface is covered with water, and that the 
land is so unequally distributed, that from one 
point of view he would see a hemisphere almost ex- 
clusively volcanic, while nearly the whole of the 
dry land is gathered in the opposite hemisphere. 
He would notice that the Pacific and Antarctic 
Oceans are dotted with islands; that the belts of 
land surround each pole, and that the northern 
belt sends off to the southward three vast tongues 
of land and of mountain chains, terminating re- 
spectively in South America, South Africa, and 
Australia. This gives a rudely three-ribbed aspect 
to the earth, though two of the ribs are crowded 
together to form the Europ-asian mass. He might 
observe that the northern girdle is cut across, so that 
the Atlantic opens bya widespace into the Arctic Sea, 
while the Pacific is contracted towards the north, but 
confluent with the Antarctic Ocean. The Atlantic 
is also relatively deeper and less cumbered with 
islands than the Pacific, which has higher ridges 
near its shores, while the wider slopes face the 
narrower ocean. The Pacific and Atlantic are 
different in age, character, and conditions. The 
Atlantic, though smaller, is older, and from the 
geological point of view, in some respects, the more 
important of the two. 

The rock formations of the continents bounding 
the North Atlantic are of great age ; on the other 
hand, many of the mountain ranges along the 
Pacific are comparatively new, and modern igneous 
action occurs in connection with them. The oldest 
rocks of the great continental masses are mostly 
towards their northern ends, and the borders of 
the northern ring of land and certain ridges ex- 
tending southward from it constitute the most 
ancient and permanent elevations of the earth’s 
crust; though now greatly surpassed by moun- 
tains of more recent age near the equator. The 
margins of the Atlantic and the main lines of 
direction of its mountain chains are north-east and 
south-west, and north-west and south-east, or 
tangent to the polar circles. 

The questions in connection with the Atlantic 
that arise from a consideration of the features are : 
(1) What at first determined its position and form ? 
(2) What changes has it experienced in the lapse of 
geological time? (3) What relations have these 
changes borne to the development of life on the 
land and in the water? (4) What is its probable 
future? In attempting to answer these questions 
be have the following points to take into considera- 
ion ; 


1. The crust on which we live must be supported 
on a partially liquid mass of heated rock, approxi- 
mately uniform in quality. The old idea of a fluid 
interior to the earth is now generally abandoned, 
and this interior heated and plastic layer is regarded 
as merely an under-crust. 

2. The result of astronomical investigation leads 
us to believe that the nucleus of the earth is of great 
density and hardness. Thus we have the apparent 
paradox of an earth solid in its astronomical rela- 
tions, liquid for the purposes of volcanic action, 

3. The plastic sub-crust is not in a state of dry 
igneous fusion, but in that condition which arises 
from the action of heat on moisture. 

4. The interior sub-crust is not perfectly homo- 
geneous, but may be roughly divided into two 
layers or magmas; an upper, highly siliceous, of 
low specific gravity and light coloured, and corre- 
sponding to such rocks as granite and trachyte ; 
and a lower, more basic, more dense, and more 
highly charged with iron, and corresponding to such 
igneous rock as the dolerites, basalts, and kindred 
lavas. 

5. Where fissures form in the upper crust the 
material of the lower crust is forced upward, giving 
rise to voleanic phenomena either of an explosive 
or quiet character, as may be determined by con- 
tact with water. The underlying material may also 
be carried to the surface by the agency of heated 
water. Explosive volcanic phenomena aré charac- 
teristic of an old and thickened crust; quiet ejec- 
tion may have been common in earlier periods 
with a thinner over-crust. 

6. The contraction of the earth’s interior by cool- 
ing has caused the over-crust to press downward, 
and therefore laterally, and so to effect great bends, 
and these constitute mountain chains and con- 
tinental plateaus. 

7. The rapidity or slowness of these movements 
raises the question of the intensity of the heat de- 
veloped, and the possibility of changes in the 
equilibrium of the earth. The arrangement of the 
older rocks around the Arctic basin would indicate 
that no extensive movement of the axis of rotation 
has occurred. 

A popular illustration of these deductions may 
be given by comparing the earth to a stone fruit, 
somewhat dried up, with a hard kernel, a thin pulp 
of two layers, and a thin membrane or over-crust. 
In drying it has somewhat shrunk so as to produce 
ridges and hollows on the outer crust. 

The Atlantic is a deep ocean, but its basin does 
not include so much a depression, as the flattening 
of the earth’s crust, with a slight ridge along its 
middle, and banks or terraces fringing its edges. 
Its true permanent margins are portions of over- 
crust folded and ridged up and crushed as if by 
lateral pressure emanating from the sea itself. The 
Appalachian ridges, for example, have been driven 
back by a force acting from the east, and they have 
resisted this pressure only where they have been 
protected by outlying masses of very old rocks. 
The same action is seen on the east side of the 
ocean in the Scottish and Scandinavian highlands. 

The lowest part of the Atlantic sea-bed is com- 
posed of thick beds of gneiss substantially the same 
as the upper or siliceous magma or layer of the 
under-crust. Sir William Dawson next treated at 
some length on the various hypotheses as to the 
origin of the oldest Laurentian beds, and then 
passed on to considey how the original bed of the 
Atlantic became converted into sea and land. The 
cooling mass, sending out volumes of softened 
rocky material, must soon become too small for its 
shell, and the crushing and wrinkling began where 
the mountain chains which traverse the Laurentian 
districts are. The subsidence of the oceanic areas 
permitted other areas on both sides of the Atlantic 
to form limited table-lands. This process was re- 
peated, when for the first time beds of quartzite, 
limestone and iron ore, and graphite beds, indicat- 
ing that there was already land and water, and that 
the sea, and perhaps the land, swarmed with animal 
and plant life unknown to us. From this dates the 
introduction of the dominance of existing causes 
which had to go on with various modifications of 
detail, through the successive stages of geological 
history, till the land and water of the northern 
hemisphere attained to their present complex struc- 
ture. Portions of the oldest crystalline rocks were 


eroded by atmospheric agents, and the margins of 

the Atlantic had piled upon them beds of detritus. 
Sir William Dawson then dwelt at some length on 

the effects of the Gulf Stream, the possibility of in- 





and the animal and 


land continental glaciers, 








plant life of the countries bordering the Atlantic 
and their distribution. The subjects are of great 
interest and were, it is needless to say, ably and 
lucidly treated. The address next considered 
the question as to whether the Atlantic has 
fulfilled its destiny, or are there other changes in 
store for it in the future? The earth’s crust is now 
thicker and stronger than ever before, and its great 
ribs of crushed and folded rock are more firm and 
rigid than in any previous period. The stupendous 
volcanic phenomena manifested in Mesozic and 
early Tertiary times along the borders of the 
Atlantic have apparently died out. These facts are 
in so far guarantees of permanence. On the other 
hand, it is known that movements of elevatien 
along with local depression are in progress in the 
Arctic regions, and a great weight of new sediment 
is being deposited along the borders of the Atlantic, 
especially on the western side, and this is not im- 
probably connected with the earthquake shock, 
and slight movements of depression in North 
America. It may be that after a long period of 
quiescence there may be a new settlement of the 
ocean-bed, accompanied with foldings of the crust, 
especially on the western side, and possibly re- 
newed volcanic activity on its eastern margin. On 
the whole, however, the experience of the past 
would lead us to expect eruptive movements in the 
Pacific rather than the Atlantic area, and the 
Atlantic may remain comparatively undisturbed 
until the Pacific area shall have attained to a 
greater degree of quiescence than at present. 

At the conclusion of the reading the usual vote 
of thanks was proposed by the Mayor of Birming- 
ham and carried with considerable fervour. After 
which the meeting broke up. 

For the next week there will be no doubt the 
usual meetings of sections and excursions. We 
believe a large number of contributions have been 
received in Section G, of which Sir James Douglass 
is president, and there is, we understand, no lack 
of material in other sections ; but on these points 
we can say nothing definite, as the authorities, 
according to custom with this Association, appa- 
rently take special pains to make as much mystery 
as possible as to what is about to occur. 








THE QUEEN CITY OF THE PLAINS. 


(From our New York CoRRESPONDENT. ) 
(Continued from page 203.) 

Passine the Georgetown loop, and still’ ascend- 
ing, we reached an elevation of nearly 9500 ft., and 
arrived at Silver Plume, where the beautiful and 
now unpolluted waters of Clear Creek flow over a 
rock, and take a vertical drop, the water bursting 
into clouds of spray from which the name is de- 
rived. This is quite an enterprising town, and is, 
as will be seen from the illustration on page 242, 
most romantically located. 

We had now reached the end of our day’s ride in 
one direction, namely, upward, and the effects of 
the elevation had been marked to some extent ; 
we therefore waited for our engine to turn on a Y, 
and then returned to Georgetown for rest and 
dinner. The writer there found an old friend who 
was the physician of the place, and on tendering 
him an invitation to come and dine, the doctor de- 
clined, because he expected a patient in the train 
shortly due, and they were so scarce he could not 
afford to miss one. This speaks well for the salubrity 
of the place, and the expected patient had met with 
an accident. People dry up and blow away. It is 
due to the air, bs is said to be healthy. No oxen 
are seen here in the streets, and every one uses 
horses or burros. No cats are here, they have fits 
and die, owing again to that ‘‘air;” the in- 
habitants are not feline people. It may be re- 
marked of this Clear Creek road, that in 13} miles it 
falls 1700 ft., and it was graded at a cost of 20,000 
dols. per mile. 

Georgetown gave us a good dinner, and we re- 
turned to Denver to rest and prepare for the trip 
to Leadville on the following day. 

The next day we bade farewell to Denver and 
started for Leadville, the train having to be run 
in two sections, as the grades are so severe as to 
limit the number of cars one engine can haul. On 
entering the Platte Caiion, one of the most beau- 
tiful in this wonderful country, the ‘‘ Dome Rock” 
is one of the most striking and conspicuous ob- 
jects. 

; After following the creek at arising grade and 
around curves of a very small radius, similar to 
that shown on page 243, till some of the party 
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became dizzy and others cross-eyed, we began to 
ascend in real earnest, and soon found ourselves 
among the peaks of the Rockies, which seemed to 
rise on all sides, and in every instance were covered 
with snow. Along the sides of the cafion were, as 
before, abandoned sluices, where many a life had 
been worn out in the greedy search for the hidden 
treasure which seemed to be ever almost within the 





tion marked our near approach to the ‘‘ timber 
line,” for we had attained an elevation of 10,139 ft. 

Shortly after crossing the summit we descended 
into South Park, a most beautiful plateau extending 
some 65 miles, and being in breadth about 45 
miles. A clear stream of water ran by the side of 
the track, and the irrigating system was in vogue. 
In the distance we saw herds of cattle, and every- 





the highest elevation reached by a railway in this 
country. The railroad winds around the mountain 
side, circling towards its summit, and the little town 
of Como becomes merely a speck below. As there 
was a rapidly falling stream near the track, as 
water had been abundant, and the gold promising 
(it always promises), we found hydraulic mining had 
been largely practised, the method of working being 








THE CITY OF SILVER PLUME 





grasp of the seeker and which yet managed to just 
escape his clutch. ‘The train stopped at the sum- 
mit of Kenostra Hill to let the visitors have a fare- 
well view of these peaks, and it is vividly impressed 
on the minds of all who saw it. The summits in 
the background stood boldly in relief against the 
clearest and bluest of skies we had ever seen. The 
pureness of the air and its rarefaction made them 
seem very near, and the sparseness of the vegeta- 


PIKE'S PEAK ; ROCKY MOUNTAINS. 


thing pointed to peace and plenty. This latter 
idea was beginning indeed to be a factor in the 
minds of many, and it was rapidly assuming 
control. On the distant hills could be seen a snow- 
storm raging, and we entered Como amid a shower 
of hail. Thedinner here was all that could be desired, 
and the town itself repaid a visit, although it was 
small, yet there were plenty of signs of the usual 
Colorado enterprise, and now we started to climb to 





that familiar to every one. The force of the water 
from the nozzles used is very great, and the bank 
melts away like snow. That it is a most wasteful 
system of mining is beyond doubt ; but who, in the 
early stages of searching for gold, ever considers 
economy? Many abandoned claims greeted our eyes, 
but the miners were still working at others, and as 
we reached the higher elevations, they seemed like 
ants moving around the hill, and finally became 
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entirely indistinguishable, Still we climbed, some- | sluicing, hydraulic, and lode mining. 


Leadville | sometimes begets a want of vitality in the doubter, 


times running through a snow-shed, and occa- | also has an opera house and a large hotel; it boasts | and we wanted to live long enough to write this 
sionally passing snow banks until, in Breckenridge | of gas, electric lights, and all the modern improve- | 


Pass, we reached an elevation of 11,498 ft. 
entering Fremont Pass, named from the general, |The people have, however, learned to move de- 


the train stopped to give the party a view of the | liberately—-as we soon found when trying to hasten | 


Mount of the Holy Cross, some 30 miles distant, | —with the best of reasons. A run of ever so short 
and whose summit bears in white the outlines of a/ a distance at this elevation makes the heart beat 
huge cross. The road again winds around the | violently, and all the pictures of the fighting in 
mountains until we were like Dr. Holmes’s boy, | Leadville, where persons are running to the melee, 


On | ments, including first-class gambling houses, ec. | 


| pleasant place, in the afternoon. 


whose trousers were made the same on back and | may be set down from this circumstance alone as | 


front, and who couldn’t tell whether he was going | base frauds. The household cat is also here 
to school or coming home. At one moment we | wanting, and we slept the sleep of the just and 
seemed to approach Leadville, and at another to be | shone to the perfect day, or something like it—one 





article. At all events the river at this point gives 
no signs of its impending fate, but roars merrily 
and lustily through the gorge at a sharp descent, 
occasionally rising or rather falling, to the dignity 
of a cascade. The grades now become easy, and 
the train reached Pueblo, which is said to be a 
The climate of 
Pueblo is remarkably equable even in cold weather, 
and it is a great health resort forinvalids, especially 
if the trouble is with the lungs. 

The same is said of Colorado Springs, which we 
reached later ; but one of the most charming spots 





A CURVE IN CLEAR CREEK CANON, 


going away from it. The greatest altitude reached The 
was 11,540 ft., and it was quite as well that we 


did stop at this elevation, for some of the ladies 


gets metaphors sadly mixed in Leadville. 
next day, after vigting 
Cafion, we passed t 





ROYAL GORGE, GRAND CANON OF THE ARKANSAS. 


in Colorado, and one which we most regretted to 


Marshall Pass and the Black | leave, was Manitou, most delightfully situated at 
rough one of the greatest | the base of Pike’s Peak, which rises for a back- 





were affected by faintness, and in one or two cases 
became unconscious. Several of the party had 
severe nose-bleeding, but in general the members 
were of ‘‘seasoned timber’ and used to getting 
high. We ran into Leadville at dusk. 

This town, at an elevation of 10,200 ft., started 
in 1859 under the name of California Gulch, and 
in five years 5,000,000 dols. of gold dust was taken 
out by washing. It then fell into decay, and in 
1876 silver was discovered in the hills. Its popu- 
lation at once rose to 30,000, and enterprises were 
started in every direction; the hills are honey- 
combed with openings, and many a man has become | 
rich from almost nothing, and so likewise many a | 
rich man has lost all ; the latter, it may be said, are | 
usually the eastern capitalists, who invest from a | 
distance. Every method of mining may be seen— 





| cafion from side to side, and in that sense it may | 


wonders of this wonderful country, to wit the Royal | ground to the altitude of 14,147 ft., and whose top is 
Gorge, where the sides rise vertically, it is said, | clothed with everlasting snow. This town is set 
for 3000 ft., and the cafion is so narrow that it | set right among the mountains, although only at an 
almost seems as though the cars would scrape on | elevation of 600 ft. itself. 
the opposite side. (To be continued.) 

It will be noted in the view above that one | 


side of the bridge, which is a plate girder, is| THE ROYAL SMALL ARMS FACTORY, 
hung from a truss also shown, which spans the ENFIELD. 


be called a suspended bridge. This method is | (Concluded from page 218). : 
not known to have ever been practised else-| THE wood-working machinery used in the con- 
where. | struction of military rifles is that required for 
The river here is the Arkansas, and we were| preparing the stock. This is composed of two 
informed that some miles below it literally dis- | parts, the butt and fore end, and both are made of 
appears, sinking into the earth. This may be a/| Italian walnut. The pieces come in roughly cut to 
‘fish story,” but we did not like to tell our infor- | shape and are first carefully examined for natural 
mant this, because a want of confidence in Colorado | flaws, &. A defect not due to natural causes, 
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which has to be guarded against, is impregnation 
from salt water. No amount of washing or other 
cleansing operation will remedy this evil, and 
should a stock be made from wood that contains 
marine salts, the iron parts brought into contact 
with it will invariably rust. A very simple test, 
however, serves to discover this defect. A shaving 
is taken from the wood and this is dipped into a 
solution of one grain of nitrate of silver in 1 oz. of 
distilled water, and should any salt be present a 
white precipitate, consisting of chloride of silver, is 
formed. 

The principal machine operations in forming the 
butt are as follows: 1. Boring for stock bolt. 2. 
Roughturning. 3. Sawing to length. 4. Bedding 
the butt plate. 5. Finished turning. 6. Bedding 
for shoe and for lever catch block. 7. Counter- 
sinking and facing for body. 8. Hand finishing. 

In the manufacture of the fore end the chief 
machinery operations are: 1. Rough turning. 2. 
Grooving for barrel. 3. Sawing tolength. 4. Fitting 
the nose-cap. 5. Finished turning. 6. Bedding 
for body, rod-holder, and fore end hook. 7. Boring 
forrod. 8. Hand finishing. 

Another part formed of wood is the hand guard, 
upon which a number of somewhat similar opera- 
tions are performed. 

As will readily be surmised, in the case where so 
many parts of exactly similar shape have to be 
turned out, the majority of the operations are 
carried out by means of copying machines of various 
kind. In fact, from first to last, there is no mark- 
ing off required, the machines being so arranged as 
to automatically produce the pieces of the required 
size and shape. 

Taking the machines in the order in which they 
are arranged in the shops, we find a circular saw 
slabbing the fore end. The latter, we may explain, 
is the long piece of wood that is under the barrel, 
and which fits into the hole B in the fore part of the 
body, (See Fig. 1, page 217 ante.) The saws are 
set so that the slabbing operation gives a true 
bearing in addition to getting the piece roughly to 
shape. For rough turning, the first operation 
above referred to, the pieces are clamped on toa 
bar of steel, so as to give them a support to prevent 
bending, and are then turned in the machine between 
two headstocks. The flat part that is next the barrel 
is not touched in this operation, and it is against 
this face that the steel supporting bar is attached. 
There are two revolving compound cutters carried 
in aswinging frame, each compound cutter consist- 
ing of twelve hooked cutters mounted on a disc. 
The frame swings on a pivot below, being actuated 
by a former mounted below the piece. It is so 
shaped that the cutters swing clear of the stcel sup- 
porting bar, which is of course a very necessary pre- 
caution. In this way the half round, or arched, 
section of the piece is obtained. The section is not 
uniform, but this is easily arranged for by means of 
the former. The butts are bored for the stock bolt- 
hole, the stock-bolt being the part which attaches 
the stock to the body. (See C, Fig. 1, page 217 
ante.) This hole is made by a twist drill working 
in a horizontal machine. After this the butt is 
rough turned in a machine similar to that used for 
rough turning the fore end, a different shaped 
former only being substituted. These operations 
are carried on in one room, and it may be mentioned 
that all the machines appear to be of American 
origin. 

In the next room the fore ends are ‘‘ spotted” in 
three places by milling, so as to give true surfaces 
to work from, as the pieces may have been sprung 
by- the previous machinery. The next tool is a 
circular saw, where the fore ends are accurately 
sawn to length, the hand guards being done in the 
same machine, The next machine planes the face 
of both fore ends and hand guards. This is a com- 
pound machine, and on it the band guard is also 
slotted to take the sight by a pair of small hori- 
zontal circular saws, the pieces being held in a 
fixing. The fore ends are next cut to take the 
bands and nose cap. This is done by means of 
plane irons carried on cutter discs, the piece being 
“~ in a fixing while the required pattern is given 
xy cams in the machine. This part is finished to 
fit at one operation. The fore end is next finished 
machining on the under part at the front end, a 
similar description of cutters being used. The 
piece is set in correct position in the machine, and 
two sets of revolving cutters are swung up by a 
pedal lever. A depression is next cut in the fore 
end so as to take the small projection in the barrel, 
known as the Knox form. This operation is per- 

















formed by slot drilling, a former being used to 
guide the cutting tool. A slight groove is also cut 
at the other end so as to clear the barrel. The fore 
end is next cut to take the fore end hook. This 
requires a hole of varying depth. The operation is 
performed by five cutters carried in a circular re- 
volving frame, a former being used to guide the 
tools. Each cutter is brought up to position as 
the frame is swung round. The operations take 
the form of slot drilling. This ingenious machine 
is by the Ames Manufacturing Company, of Massa- 
chusetts, who have supplied a good many of the tools 
in this department. A somewhat similar machine 
cuts a square hole in the hand guard for the sight. 
This is afterwards sawn out by a pair of circular 
saws as previously explained. The fore end is 
next finished at the body end, a similar machine 
being used to that which finished machining the 
fore part as previously described. The cutters 
(plane irons in a block) run at a speed of 3600 revo- 
lutions a minute. The fore end next has a ve 
cut in it for taking the clearing-rod. The piece is 
fixed horizontally in a machine, when a six-plough 
revolving cutter takes out the groove roughly. The 
bottom of the groove has, however, to be undercut 
so as to give a section of more than a half-circle. 
This is done by a spoon-shaped bit. The piece is 
placed in a fixing, and the bit is run in from the 
end, the piece being traversed in the fixing. This 
groove has to be continued to the end of the fore 
end, beyond the groove, so that the clearing-rod 
will butt on to the body. A twist drill is used for 
making the necessary hole. The fore end is placed 
in a horizontal machine, the drill turning one way 
and the work another. The drill is fed up by a 
hand lever, a broad pulley or drum being used for 
carrying the driving belt. This machine, like some 
others referred to, was designed and made in the 
factory. The fore end is now complete, and has 
only to be hand-finished and dressed with linseed 
oil, when it will be ready to take to the assembling 
room. 

We now pass to the machines more we, op set 
apart for forming the butt of the rifle. The rough 
turned piece is first ‘‘ spotted ” to give an accurate 
bearing to work from, by a circular saw. It is then 
accurately sawn to length by circular saws. A de- 
pression to take the turned over part of the butt- 

late is formed by a flat-bottomed bit, the work 
eee held in a fixing, and the tool guided by a 
former. It is next necessary to drill and tap two 
holes in the end of the butt, in which the screws 
holding on the butt-plate are inserted. These are 
at a different angle, and the required direction is 
obtained by putting the piece ina fixing, and tilting 
it on trunnions, stops being provided to determine 
theangle. This is an ingeniously arranged machine. 
The frame that takes the vertical revolving cutter, 
or bit, that forms the depression for the butt-plate, 
swings out of the way on guides, and the horizontal 
drills and taps are brought up on a slide, the piece 
being held all the time in the same fixing. The end 
of the stock is next cut to fit into the body at D, 
Fig. 1, page 217 ante. For this revolving cutters 
set in a cutter block are used. The stock is 
slipped through a former which guides the cutters 
to the required shape. The stock is next finished 
machining in an American copying lathe. 

We now return to the hand guard to which we 
have already made reference. The wood is cut to 
a square taper by circular saws. The pieces next 
have a deep groove run in them. This is done by 
two operations in one machine. A vertical router 
cutter first takes out the main part of the material, 
after which the rough surfaces are finished by a 
horizontal bit. The pieces are next sawn to length 
and the top edges are planed off in suitable ma- 
chines. The corners are next taken off by circular 
saws. The piece is now of a VU section. It is 
next banded, i.e., depressions are cut to take the 
bands. This is done by the work being turned in a 
machine guided by a former, revolving cutters being 
used. After this a hole is cut to take the back 
sight by vertical revolving cutters guided by a 
former. Four bits are mounted in a revolving 
frame, so that each is brought up to the work in 
turn. The piece is mounted on a table which gives 
a movement in one direction, whilst the tool is 
traversed in the other direction. A former is used 
to guide the compound movement. Two small 
holes are then drilled, and all that remains to be 
done is to hand-finish by filing, spoke-shaving, 
and glass- ring, after which the pieces are 
dressed with linseed oil and sent to the assembling 
room. 





We have now described a sufficient number of 
the machining operations followed in the manufac- 
ture of the military service rifle to give our mecha- 
nical readers an idea of the manner in which these 
arms are produced ; and in doing this we have 
completed the task we set ourselves to perform in 
dealing with the Enfield factory. We do not pro- 
pose following the parts to the hardening and 
tempering rooms, polishing rooms, blueing and 
browning departments, or to where they are built up 
into the complete weapon in the assembling house. 
The components, the manufacture of which we have 
described, are those used in the construction of the 
new Enfield Martini rifle, which has recently been 
brought out az an improvement on the Martini- 
Henry. As our notice has been prepared more 
especially for mechanical engineers, it having 
originated in the excursion of the Institution of 
Mechanical Engineers to Enfield, we have not 
thought it necessary to deal with the points of 
novelty in the new rifle. For the benefit of our 
military readers, however, and those more parti- 
cularly interested in these matters, we give very 
briefly some of the chief points of novelty in the 
new arm. 

New Enrietp Martini RIFLE. 


Sword Bayonet. 
Length of blade beyond muzzle 1 ft, Gin, 
Weight of sword bayonet : 
Complete . me ae 5a 1 Ib. 74 02. 
Scab Rs aes Re ~ ne 74 oz. 
Quick Loader, 
Weight empty . 


es ase ae a 7} 02. 
Weight of ten rounds of ammunition... 1 ie 1 oz, 

Front Sight.—The block of the front, considerably 
higher than in the Martini-Henry rifle, is left 
square at the top for facility in covering the object 
aimed at. 

Action.—The tumbler axis is round instead of 
square, as it was found that the square axis was apt 
to wear and become dangerous. In consequence of 
the adoption of the round axis the indicator has to 
be dispensed with. 

A Safety Bolt has been added to the body of the 
action. It acts in the form of a screw and lever, 
lifting the nose of the tumbler clear of the trigger, 
so that when pressed back the trigger does not act 
on the tumbler. It is safe when it is behind the 
stud on the body of the action. The word safe 
is engraved on the side of the body. The bolt 
should never be put in the safe position unless it 
is intended to keep the rifle loaded for any length of 
time, and on no account should the lever be de- 
pressed when the bolt is in the safe position, as the 
force of the lever applied against the safety bolt 
would inevitably break it. 

Extractor.—A very much stronger extractor has 
been introduced. 

Loop.—A loop is attached to the side of the body 
to carry the quick-loader. 

Stocking.—The butt is narrowed so as to rest 
better in the shoulder and is slightly altered in 
form; the angle of inclination of the butt plate to 
the line of sight is made more acute, so that when 
the rifle is brought up to the shoulder the muzzle 
will be more depressed. 

The Fore End is altered in form by having the 
barrel groove cut away, so as to prevent water 
lodging in the fore end between it and the barrel. 

ooden Hand Guard is added. It is secured 
by two studs fitting into corresponding holes in the ° 
body and by the horns projecting under the lower 
band ; it is strengthened by metal clips at either 
end. The hand guard should not be removed 
except for the purpose of cleaning the barre]. In 
order to remove it the lower band must be un- 
screwed and the hand guard can then be slipped 
forward. The hand guard must then be lifted up 
and the studs released. 


FURNITURE. 


The Butt Plate is narrower and lighter. There 
is a brass lining between it and the butt, and 
it is screwed to the butt by brass screws. The 
object is to prevent the butt, if wet, from rusting 
the butt-plate and screws. 

The Lever Latch Block is of gun-metal, which pre- 
vents it being spoilt by rust. 

The Nose Cap is ditferent in form to that of the 
Martini-Henry rifle. It is made somewhat larger 
and stronger, so as to give a firmer seat to the upper 
band. The rod-holder and screws, as separate 
articles are done away with, the nose cap being 
so constructed as to act as a rod-halder. 

The Upper Band is different in form, the bar for 








SEPT. 3, 1886.] 


ENGINEERING. 





245 

















sword bayonet being on the underneath part instead 
of at the side. 

Cleaning Rod.—This is of the same form as for the 
Martini-Henry rifle, but will not interchange with 
it as the head is smaller, and the distance of the 
cam from the head is greater. 

Sword Bayonet.—The blade is straight. It has a 
keen cutting edge and the point is also sharpened. 
It is fastened to the rifle on the underneath side of 
the barrel, so that the rifle is fired with the bayonet 
fixed. It has a tendency to depress the muzzle, 
instead of twisting the barrel round to the right, 
as in the case when the bayonet is fixed to the 
right side. 

Ammunition.—The cartridge consists of a solid 
metal case holding 85 grains of powder. There are 
three wads between the powder and bullet, viz. : 

1. A jute wad near the powder. 

2. A compound wad of millboard and wax. 

3. A jute wad next to the bullet. 

The Bullet weighs 384 grains, and has the nose 
somewhat more pointed than that of the present 
service bullet. It is wrapped round by paper and 
is put into the cartridge case by pressure only. The 
case covers the whole of the paper round the bullet. 
The paper when wrapped round the bullet is not 
dipped into wax as is the case with the present 
service cartridge. 

Quick Loader.—One quick loader will be issued 
with each rifle. When required for use it will be 
hung on the side of the body of the action. The 
quick loader holds six cartridges acted on by a zig- 
zag spring which always presses one cartridge to 
the opening, the head of the cartridge being forced 
out of the opening in a convenient position for the 
soldier to load by the pressure of the spring forcing 
the bullet up the inclined plane. 

It only remains for us to express our thanks to 
the superintendent, Colonel Arbuthnot, the deputy 
superintendent, Colonel Hunter, and to the various 
officials with whom we came in contact, for the 
courtesy and attention received during the visits 
we have made to Enfield in preparing these notices. 
A somewhat varied experience of Government de- 
partments, both administrative and manufacturing, 
has led us to form an opinion that the ability and 
intelligence with which they are conducted may be 
pretty accurately gauged by the willingness to afford 
legitimate information, or the lack of a desire to 
‘‘keep things dark.” Had we been a representative 
of a foreign government, instead of merely a British 
subject, we could not have had information im- 
parted to us more readily than at the Enfield 
Factory. 


NOTES. 
A Mercury Train SIGNAL. 

Tus firm of Siemens and Halske have introduced 
a mercurial key for actuating an electric indicator 
and signalling the passage of a train at any part of 
the line where it may be fixed. The late M. Lar- 
tigue exhibited a mercurial commutator applied to 
a similar purpose at the Paris International Exhibi- 
tion of 1878. But Messrs. Siemens and Halske’s 
apparatus differs, we believe, from M. Lartigue’s. 
In the new commutator the pressure of the rail 
bending under the weight of the passing train is 
caused to depress an elastic diaphragm, thereby 
forcing the mercury in a reservoir below the dia- 
phragm to rise in a tube communicating with the 
reservoir, and thus complete the electric circuit and 
signal the train. lLartigue’s apparatus is worked by 
the tumbling over or canting of the mercury. This 
canting of mercury has also recently been applied 
by Mr. Suyers, of Brussels, and others, as a simple 
‘‘make” and ‘‘ break” onasmall scale for electric 
light or other currents. 

A Licut Sprep Counter. 

M. Gustave Hermite, like M. Marcel Deprez, 
whose appliance we referred to in a recent Note, 
has proposed the use of intermittent light to in- 
dicate the speed of engines or other moving bodies. 
His plan is to illumine a Geissler tube by the 
sparks of an induction bobbin giving a constant 
and known rate of vibration per second, say, from 
30 to 40, each vibration giving a corresponding 
flash of the Geissler tube. By optically arrest- 
ing the moving objects at different points of their 
course, he proposes to obtain their speed. For 
example, if a disc of cardboard is made to revolve 
by clockwork at a uniform and known speed, one 
turn per second, for example, and if it be lighted 
by the Geissler tube giving thirty flashes per second, 
we shall see the disc thirty times during one second, 
or in other words, whilst it makes one revolution ; 











and if there is a visible spot on its surface, thirty 
spots will be seen. If the disc turn ten times per 
second, the succession of images will disappear 
owing to the persistence of impressions on the 
retina, the disc will appear to be immovable, and 
we shall see three spots on its circumference occu- 
pying fixed positions. If the number of turns of 
the disc is equal to the number of flashes of the 
tube, the disc will be seen to be immovable. A 
printed page revolved in this way could be read as 
if it were fixed; Mr. Wimshurst’s well-known 
influence machines, illustrate this phenomenon in a 
very beautiful manner. 


THe Great Eastern Ratiway. 

The Great Eastern Railway Company’s capital 
expenditure for the ‘half-year ending June last, 
amounted to 330,367/. This sum comprises 138,428/. 
for land purchase and compensation, 126,525/. 
for construction of way and stations, including 
rails, &c., and engineering, and 5715/. for law, 
conveyancing, and Parliamentary expenses. The 
most important item was 69,600/., being the 
balance of the purchase-money of the pepper ware- 
houses and premises at Bow Creek, acquired from 
the East and West India Dock Company. Works 
of improvement were also carried out at many sta- 
tions, including Norwich, Stratford, March, and 
Hertford, and the further sum of 46,694/. was ex- 
pended upon the metropolitan lines, chiefly in the 
acquisition of land. New rolling stock, consisting 
of 12 engines, 14 passenger carriages, and as many 
as 172 new wagons, were put upon the line at a cost, 
including continuous brake work, of 49,5701. New 
steamboats and anew basin at Lowestoft Harbour 
took a further 85841. The company have about 
fifty-five miles of line constructing or to be con- 
structed, and the estimate of further expenditure 
on capital account is 1,457,474I., exclusive of Board 
of Trade and Privy Council requirements. Nearly 
the whole of this is required for lines already open 
for traffic, including the Metropolitan and the 
Northern extension lines, for additional station 
and engine accommodation, hydraulics, new lines, 
doubling single lines, Parkeston Quay, the block 
system, the conversion of Bishopsgate Station, and 
other works. The large outlay for additional roll- 
ing stock appears to be drawing toaclose, the total 
estimate being now reduced to 70,000/., of which it 
is proposed to spend 40,000/. in the current half- 
year. The total amount required for all purposes 
in the current half-year is 250,000/. 


Port ImproveMENts aT Mitrorp Haven. 
During the recent naval manceuvres at Milford 
Haven, the press generally appears to have ignored 
the progress which is being made there in the con- 
struction of the docks, and the measures that are 
being taken for rendering it a coaling station. The 
docks have had a very troubled career since we 
described them in our columns five years ago, and 
it is only now that the suspended animation is 
being replaced by the energetic activity introduced 
by the new contractors, Messrs. S. Pearson and 
Son, the constructors of the graving dock that is 
being built by the British Government at Halifax. 
Briefly, in their amended form, the docks will 
possess an area of 20 acres, with a depth of 34 ft., 
and will accommodate, when finished in a twelve- 
month’s time, the largest Atlantic liners. Several 
hundred navvies are engaged on the undertaking 
night and day, and a deal of the excavation work 
having been carried out by the previous contractors, 
there is no reason to believe that the docks will not 
be finished by the time stipulated. In the mean- 
while efforts are being made at Milford to render 
the place a coaling station by remitting the port 
dues, and during the manceuvres most of the small 
vessels engaged in the operations, coaled from the 
iron jetty erected some time ago, and fitted with 
hydraulic appliances for facilitating the rapid coal- 
ing of steamers. Unless unforeseen circumstances 
arise, therefore, we may expect to see in another 
twelvemonth the idea realised for rendering Milford 
Haven a port for American liners, and the comple- 
tion of the Severn Tunnel will give the place a new 
advantage over Liverpool. The sea passage from 
Milford to America is 170 miles shorter than that 
from Liverpool, to say nothing of the delays inci- 
dental to the navigation of St. George’s Channel. 
When the Severn Tunnel is open for passenger 
traffic the early expectations that Milford would 
beat Liverpool by twenty-four hours in the journey 
from London to New York, will in all likelihood be 
realised and the progress of the port will then be 
rapid. It is astonishing that the finest harbour 











of the whole British empire should have been 
neglected so long, particularly as fate seems to have 
marked it out for the huge steamers now traversing 
the Atlantic, but it is satisfactory to note that the 
improvements are in full swing, imparting anima- 
tion and prosperity to the place, and we may express 
a hope that nothing may arise to cloud its glowing 
prospects. 


VENTILATION OF ScorcH CoaL Mines. 

In the Blue-book on ‘‘ Mines and Minerals” just 
issued, there is for East Scotland a list of the mines 
which is far more than the mere statement of names 
for most of the districts. In it there isa table of 
the methods of ventilation, and one of the quantity 
of air in feet per minute. The mines vary much in 
depth, in extent, and necessarily, therefore, in the 
extent of the ventilation afforded. The depth of 
the shafts varies from 60 ft. to 1990 ft.—the 
latter: being the depth of the down-cast shaft at 
Capledrae Colliery. The modes of ventilation are 
fans, furnaces, and steam jets—the fans being up 
to 40 ft. diameter. The sectional area of feet in the 
subways is as diverse as that of the depth of shafts 
—from 6 ft. to 84ft. And the average total quan- 
tity of air in feet per minute is also remarkably 
divergent—from 2000 ft. to 54,000 ft. As an 
example, it may be cited that one of the Hamilton 
collieries working the Ell seam, 7 ft. thick, in a 
shaft 702 ft. in depth, usesa forcing fan making 
50 revolutions per minute. This is a comparatively 
small colliery—employing 113 men. Taking another 
instance, a mine in the Dunfermline district em- 
ploying over 500 persons, we find that the down- 
cast shaft is 812 ft. deep, and the upcast 648 ft. ; 
several seams of coal are worked. The mine is 
non-fiery ; the sectional area in feet of airways is 36; 
ventilation is by a fan 24ft. by 8 ft. ; and the 
average total quantity of air in feet per minute 
varies from 8450 ft. to 17,570 ft. The value of such 
a table can scarcely be over estimated ; and it is to 
be regretted that it is not generally given. Ina 
few instances some of the lists of mines give the 
number of workmen employed and one or two other 
details, but that for East Scotland is alone in its 
fulness. In future numbers of the Blue-book it 
may be hoped that the example thus set may become 
general, for a-useful end must be served in setting 
before the mining and the engineering public the 
dimensions, methods of working, and other details 
of the coal and allied mines, thus familiarising 
the mind with the best practice in this important 
and too little heeded part of the practice of mining. 


A Pioneer ATLANTIC O11 STEAMER, 

All doubts as to the possibility of petroleum 
tank steamers crossing the Atlantic have been set at 
rest by the successful passage of the Gliickauf, 
which arrived at Bremen from America, with a cargo 
of 2800 tons of oil a few days ago. Last winter, it 
may be remembered, the Crusader made a trip 
across the Atlantic, but this vessel was not a tank 
steamer specially constructed for the trade, but a 
vessel adapted by the installation of a sort of series 
of boilers—a system differing altogether from that 
in vogue in Russia, very expensive to carry out, 
and leading to a considerable waste of space. The 
Gliickauf is not an adaptation, but an entirely 
new steamer, constructed by Messrs. Armstrong, 
Mitchell, and Co. The designer is Mr. Swan, who 
has embodied in it the latest ideas in regard to the 
conveyance of petroleum in bulk, and the vessel 
possesses more than usual interest, because it is the 
pioneer of a whole fleet, of similar tank steamerr, 
which will be running between America and Europe 
before long, and the construction of which, we 
trust, will continue to be kept in English hands. 
The Gliickauf is a vessel of 3000 tons d.w., includ- 
ing fuel, has a length of about 300 ft., is three- 
masted like an ordinary cargo steamer, and steams 
at 10$ knots. Inside she is divided into a large 
number of cells or compartments, with special ar- 
rangements for the expansion and contraction of 
the liquid cargo, and for controlling the gas arising 
from the oil. The pumping arrangements, fitted by 
the Worthington Pumping Engine Company, are of 
such a powerful character that the whole cargo of 
petroleum can be discharged in twelve hours. In 
one important respect she differs from the Sviet 
which recently arrived in London from Batoum with 
587,000 gallons of oil. The latter has an inner skin, 
being a ship within a ship, while in the case of the 
Gliickauf the oil compartments extend to the hull 
of the vessel itself. The Sviet was built at Motala, 
in Sweden, where most of the Caspian tank steamers 
have been made, but the Russian vessels are chiefly 
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of the Gluckauf type, as regards the absence of the 
inner skin. Compared with the Gliickauf the Sviet 
is such an expensive vessel, and so much space is 
unnecessarily wasted, that wemay expect Mr. Swan’s 
plan to prevail. It is hardly to the credit, perhaps, 
of the British shipowner that the pioneer vessel 
should have been built to be worked by a German 
firm; but we hope that now there is nothing fur- 
ther left to be demonstrated as to the feasibility of 
running tank steamers across the Atlantic, England 
will assume the control of the trade without delay, 
otherwise it may pass into foreign hands. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 21, 1886. 
Tue week’s transactions in five or six of the leading 
markets of the country show a sharp improvement in 
the volume of business for rails, plate iron, structural 
iron, and pipe. Other kinds have been neglected. For 
instance, very little business has been done in crude 
iron and very little in foreign material, although 
brokers in New York and Philadelphia have inquiries 
for large lots, which they expect to close during the 
coming week or ten days. The difficulty in the way 
is price. The asking prices for Bessemer are 18.75 dols. 
to 19.50 dols. American furnaces have taken large 
contracts for good Bessemer iron at 18 dols. There 
are inquiries for 8000 or 9000 tons of speigeleisen in 
hand for fall and winter requirements. Prices have 
advanced 50 cents, and have therefore checked busi- 
ness. Between 5000 and 6000 tons of steel rail blooms 
were contracted for, for October delivery at quotations 
ranging from 24 dols. to 24.50 dols. A general im- 
acta has taken place in plate and structural iron, 
because of the placing of orders by several bridge- 
builders and buyers of material. Plate iron is worth 
1,90 dols. ; beams and channels 3dols. Nails are 2 dols. 
to 2.10dols., and wrought-iron pipe and skelp iron are 
selling at card rates. Steel rails would advance 2 dols. 
ver ton, but for the fact that foreign rails could be 
imported. Present quotations are 34 dols. to 35 dols., 
and they will remain there. The only business likely 
to be done in foreign rails is that which cannot wait 
upon the convenience of American railmakers. There 
are inquiries in hand to-day for a 15,000 ton lot, a 
10,000 ton lot, 5000 tons, and a multitude of smaller 
inquiries. The steel rail outlook is decidedly encourag- 
ing to railmakers. Old rails are in demand at 20 dols. 
at this point ; 2000 tons have been sold at Jersey City, 
Baltimore, and Philadelphia within a week at from 
19.50 dols. to 20.50dols, The dulness in crude iron 
is _— in part by the fact that the larger buyers 
usually delay until September before supplying winter 
requirements. The production is 122,000 tons per 
week of all kinds, an increase from 97,000 tons per 
week eight months ago. 








ENGLISH AND AMERICAN LOCOMOTIVES. 
To THe Eprror or ENGINEERING. 

Str,—To use an expressive American phrase, Mr, Fernie 
has ‘‘ slopped over” again on this subject, and is still de- 
termined to show his complete ignorance of American 
railroad practice. His letter of July 2 talks about a New 
Jersey Central engine ‘‘ thundering along at more than 
70 miles an hour with the brave boys strapped on taking 
their diagrams. We hold our breath, and say on what 
English engine would you like to do this.” As he has 
just previously allud to ‘£130,000 miles of railroad 
climbing great mountains running over the most miser- 
able roads, many without ballast,” the natural inference 
your readers would draw would be that this engine ran 
over a very rough road. The truth is that the Bound 
Brook division on the Central Railroad of New Jersey 
is a splendid piece of track as good as any I have ever 
travelled on, and quite equal to the Great Northern. 
The ties are very closely spaced, the broken stone ballast 
is kept in admirable trim, and the line is nearly level 
and has very few curves, The engine took five cars at an 
average yey while in motion, of 50 miles per hour, and 
for the day’s work, 128.8 train miles, burnt 9730 lb. of 
anthracite coal, This is at the rate of 75.51b. per train 
mile including coal burnt while standing and runnin 
light. The officers of the road naturally do not regai 
this as a good performance, and decline to acknowledge 
the accuracy of the observations which were made by two 
gy Se 2m at an engineering college. So much for 

(ir. Fernie’s poetry of ‘‘ The-boy-s -on-the-burning- 
deck” order. 

Mr. Fernie runs amuck against crank axles. Now I do 
not like crank axles, the breakage of one killed one of the 
best friends I ever had, but it is just as well to state the 
facts correctly. Mr. Fernie says that a crank axle will 
break every 200,000 miles run. The Board of Trade re- 
turns show that in 1883, 178 crank axles broke while 
running, the total train mileage being over 272 million 
miles. ‘The average mileage per broken axle would be 
therefore seven or eight times the figure guessed at by 
Mr. Fernie, The Pennsylvania Railroad engine mileage 
in 1883 was 33 million miles, and therefore their propor- 
tion would be about 20 broken crank axles, and not 170 to 
200 as stated by Mr. Fernie. In fact the returns show 
that a greater percentage of straight than of cranked axles 
are broken in running. This is due to the fact that iron 
straight axles break oftener than any form of steel axle, 





cranked or straight. The complete figures are given in 
“* Recent Locomotives,” and show that 5 per cent. of the 
straight iron driving axles broke in one year against only 
4 percent. of the straight steel axles. Mr. Fernie mis- 
represents the straight axle as effectually as he does the 
cranked, A very uncharitable person might say that he 
knew nothing about either crank or straight axles. 

Mr. Fernie’s attack on wrought-iron wheels reminds me 
of the old fable of a snake gnawing a file. A more invul- 
nerable object could not cS selected, the wrought-iron 
wheel giving less trouble than any other appliance used 
about rolling stock. A few facts are worth bushels of 
enumerations of welds. Can any of your readers, I care 
not what their nationality may be, inform you whether in 
all their railroad experience during the last. twenty years 
they have known of a case of the failure of a weld in a 
wrought-iron wheel ponies a train accident? Iam, of 
course, not speaking of the failure of tyres. 

In twenty years’ experience in various capacities, from 
apprentice to locomotive superintendent, I cannot recollect 
one single case of an engine bogie, tender, carriage, van, or 
wagon wheel having to be removed because of a defective 
weld. I have seen several -cases of the bolts in Mansel 
wheels getting loose, but still safe to run 1000 miles, and 
more cases of wrought-iron driving wheels with cracked 
rims. These, too, were perfectly safe to run several thou- 
sand miles. I have also known of a few cases of shaky 
welds in the boss orhub of driving wheels. This is the 
only serious defect that is ever felt with wrought-iron 
wheels. The cracks will, however, seldom sp: , or be 
so serious as to render it necessary to remake the wheel. 

Mr. Fernie invites me to see a chilled wheel broken 
under a falling weight. Now, Sir, I have heard all the 
best authorities in this country discuss the chilled wheel 

uestion for hours together again and again. I haveseen 
the best manufactories of chilled wheels, and have talked 
the matter over with the most experienced makers, and 
I have been shown bushels of ‘statistics, and seen oceans 
of wheels. The upshot of the whole matter is, that as 
Mr. Fernie is forced to confess, the wrought-iron or 
the paper wheel, or some form of steel-tyred wheel, is 
superseding the chilled wheel on engine bogies and 
tenders, and on passenger and sleeping cars. The first 
cost is greater, but many leading railroad authorities 
assert that the steel-tyred wheel is cheaper to maintain. 
Mr. Fernie makes a point of the fact that it has not yet 
been applied to freight cars. I may remind him that the 
Mansel fastening had been practically applied to all the 
passenger vehicles in England before it was applied to 
engines or goods wagons. Now the Mansel, or some 
analogous fastening, such as Carlton and Stroudley’s, or 
Drummond's, is used on practically every goods wagon 
built. Improvements evolving great and radical change 
cannot be adopted instantly, even in America. 

Mr. Fernie’s statements are so uniformly erroneous 
that I can only regret that I have not time to correct 
more of his mistakes, but the blunders I have exposed are 
but samples. 

Mr. Fernie is quite unable to understand my position. 
He asks why don’t I give statistics reas the relative 
running of English and American engines. I have plenty 
of such statistics in my desk, but [ haveno wish to discuss 
or express the faintest opinion about the relative merit of 
English and American practice. I simply write to correct 
Mr. Fernie’s blunders. It is not therefore astonishing that 
Mr. Fernie considers that I don’t ‘‘enter this question 
with a proper spirit,” which means, I presume, an utter 
ignorance of the subject. As Mr. Fernie cannot deny or 
controvert one single statement of mine, his proper course 
would be to apologise to you and your readers for his 
carelessness in making such absurd mistakes, instead 
of which he abuses me personally, and speaking of him- 
self,’says, ‘‘ My opinion founded on long knowledge might 
be considered as authoritative.” As I understand that 
Mr. Fernie’s knowledge of American locomotive practice 
has been principally gained in a linendraper’s shop in 
Philadelphia, I don’t regard his authority with any 
large amount of awe. 

In his letter of July 30, Mr. Fernie devotes two 
columns almost wholly to the glorification of himself, 
and personal abuse of the present writer. Now I am 
not writing here to either defend or abuse the English or 
American locomotive. My personal prejudices one side or 
the other are of very little moment. I have, however. 
during the last three years been placed in an exceptionally 
favourable position for acquiring information on the 
spot about American railroad practice, and have met, 
and discussed locomotives and cars, with most of the 
superintendents of motive power, master mechanics, and 
master car builders of the country. When, therefore, 
absurdly erroneous statements are boldly made by your 
correspondent, I think it only due to your readers that 
some correction should be made. 

I cannot forbear giving another sample of the way in 
which Mr. Fernie misrepresents American practice. 
After insinuating that I have tried to wilfully mislead 
your readers, he says: ‘‘If Mr. O’Neale had made in- 

uiries he would have found plenty of bar-frames in which 
ea were no weldings, the oe or hornplates being 
secured by bolts and keys. I believe there are far more 
frames built in this way than with welded frames. Man 
engineers prefer them.” I have made some inquiries with 
the following result: The Baldwin Locomotive Works 
have not built one such frame in the last ten years, during 
which time they have built nearly 5000 engines. On re- 
ferring to the — edition of ‘*‘ Recent Locomotives,” 
just published, and which is a standard work of refer- 
ence as regards modern American locomotive practice, I 
found drawings of thirty-four engines with welded 
pedestals, and two with bolted pedestals, These two en- 

ines were both built by the same road, the Lehigh Valley. 
wo other engines for the Philadelphia and Reading have 
hornplates or pedestals bolted or rivetted to the top rail 
of the frame, which, however, is not a bar-frame, but 





resembles the built-up plate frames used by Stephenson 
and other makers before the late Charles F. Beyer intro- 
duced the solid single plate frame. 

Mr. Fernie abuses wrought-iron wheels because they 
have welds, but regards bar frames ¢s perfect, notwith- 
standing the welds. I have found that in practice bad 
welds in frames give trouble, and in wheels they do not. 
Voila tout / 

I have shown that Mr. Fernie is completely wrong in 
stating that most bar-frames have no welds, and I have 
previously shown that a large number of frame plate 
slotting machines are used in the States, and explained 
why a bar-frame requires more slotting than a plate frame. 
Yet in his letter of J uly 30 he says : “‘ Having swept away 
Mr. O’Neale’s great objection to the bar-frame by getting 
rid of the welds, his argument about the plate slotting 
machines comes to nothing.” I have already shown 
that Mr. Fernie is wrong about the weldless bar-frames, 
and even if he were right, it would increase, not decrease, 
the amount of slotting. 

Mr. Fernie proceeds to draw deductions @ la Fernie 
from my previous letter. I certainly hold ‘‘ that it is a 
ludicrous thing” for Mr. Fernie ‘‘to compare the Ame- 
rican engine With the English one.” If Mr. Fernie knew 
anything about the subject, and stated facts with approxi- 
mate accuracy, I for one should be glad to read a com- 
parison between English and American locomotives. 

It is rather difficult to say where Mr. Fernie best dis- 
plays his ignorance of modern American locomotives, but 
many of my friends have been particularly amused with 
the way in which he allowed himself to be ‘* shut up” by 
Mr. Burnett on the question of a wide firebox with a bar- 
frame. The simple explanation is that on nearly all 
anthracite burners and on many Consolidation (eight- 
coupled) engines, the firebox is placed entirely above the 
frames, and consequently can be the whole width between 
the wheels. Detail drawings of several engines on this 
plan are given in ‘‘ Recent Locomotives.” As faras I know, 
this has never been done with plate frames on main line 
engines. 

am very loth to intrude any purely personal matters 
on the notice of your readers, and have endeavoured to 
confine myself to mechanical questions, but Mr. Fernie 
makes or insinuates so many statements purely personal 
that I may be permitted to notice three of them. Mr. 
Fernie states or insinuates : 

1. That I have “only been three months in this 
country.” 

I have been here over three years. 

2. *‘ Knows nothing about the Wootten engine, and 
hasn’t ever seen one.” 

I first rode on the Wootten engine in May, 1883, in 
company with the inventor, who is the general manager 
of one of the most important roads in this‘country. He 
and all his staff have always treated me with the greatest 
courtesy, and my frequent visits to them are always very 
pleasant to me. have discussed the Wootten firebox 
with many of the most prominent superintendents of 
motive power in the country. As it is placed entirely 
above the wheels, it can of course be used with any kind of 
frame, and is not confined to the bar-frame as Mr. Fernie 
insinuated in his discussion with Mr. Burnett. 

3. ‘‘He does not see the mechanical genius of the 
country in the system of duplication.” 

I have hardly patience to answer such drivel. I did 
not mention one word about duplication of parts, and 
therefore our “‘ authoritative” oracle jumps to the conclu- 
sion that I don’t see its advantages. He might as well argue 
that because I didn’t mention the sun in my letter I 
don’t see it or know how uncomfortable he can make a 
perspiring mortal. I therefore don’t think it necessary 
to refute at length Mr. Fernie’s other similar absurd 
allegations. His gross carelessness in making confident 
assertions about myself when he evidently knows nothing 
at all about me, is on a per with his singularly unhappy 
habit of insinuating things which have no foundation 
in fact. Such conduct'is unworthy of a person who calls 
himself an engineer. 

I am, Sir, yours faithfully, 
D. H. O’NEALE NEALE, 
Assoc. Memb. Inst, C.E. 
New York, August 13, 1886. 





THE ATLANTIC FERRY. 
To THE Epitor oF ENGINEERING. 

Sir,—Early in 1877 I stated in your columns that we 
should soon have steamships of 10,000 indicated horse- 
power engaged in the Atlantic postal service performing 
_ voyage between Liverpool and New York in seven 

ays. 

was informed at the time that the engine power was 
excessive, and with the example of the Great Eastern in 
view, it would be a very long time before such an enter- 
_ was attempted. Five years later, however, the 
ity of Rome—the pioneer ship of the class—was placed 
upon the station. 

Although I should now advise that we advance by 
tentative steps, I am of opinion that the ship of the future 
for the Atlantic ferry will be a steel vessel 600 ft. by 55 ft. 
be 40 ft., say, 9000 tons, with triple-expansion engines of 
30,000 indicated horse-power. This ship would have a 
speed of 25 knots an hour, and perform the voyage be- 
tween Liverpool and New York in five days. : 

With two such express steamships, carrying mails and 

ngers only, a weekly service could maintained 
tween the old and new hemispheres. 
Yours truly, 
J. Evetyn Wiiu1AMs, M. Inst. C.E. 
Boston, Lincolnshire, August 31, 1886. 








Port Lovrs.—An expenditure of 55,000/. is contem- 
plated for harbour defences at Port Louis. 
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JOLY’S 





WATER-LEVEL REGULATOR. 

















A NEw form of automatic boiler feeder, the inven- 
tion of M. Joly, a French engineer, has been introduced 
into this country by Mr. A. M‘Swiney. Previous to | 
its appearance here, it had undergone several years’ 
test in a variety of ways, in several large establish- 
ments in France and Austria, and had given satisfactory 
results. In this country the new regulator has already 
been fitted to several boilers in the extensive brewery 
of Messrs. Truman, Hanbury, and Buxton, where it is 
working well. Its characteristic feature is a peculiarly 
constructed valve, shown in section in Fig. 3 above. 
The other illustrations, Figs. 1 and 2, give a sectional 
view of the boiler, and show the relative positions of 
the various parts of the apparatus. : 

The action of the regulator is very simple. When 
the level of the water in the boiler falls, the float J, 
Fig. 1, descends, thereby actuating the horizontal shaft 
G. This, in turn, acts upon the arms E and C, Fig. 2, 
which depress the spindle A, closing at the same time 
the opening a (Fig. 3) in the valve seating B. The 
water will then pass into the boiler through d d!, 
Figs. 2 and 3, at the right and left of the regulator 
flanges, and will continue to flow until the normal level 
isattained. According as the float rises, the spindle A, | 
Fig. 3, ascends, reopening progressively the aperture a | 
and allowing the surplus water to return to the tank. 

Several boilers may be fed simultaneously as readily 
asone. Inthe case of multiple feed, each boiler has 
its own regulator. The small crank EH, Fig. 2, is then 
reversed, When the water level falls, the spindles | 
which correspond to A, Fig. 3, rise and thus allow the 
water to enter the boilers through the base a of each | 
apparatus. The water flows freely round the rod A | 
and through the pipes P connecting the boilers, each 
of which receives a supply in proportion to its wants. | 
The constancy of level maintained in the boilers has 
many evident advantages: It contributes to render 
the steam dry, insures a more nearly uniform pressure, 
and as a consequence greater steadiness and regularity 
in the working of the engines. | 

The regulator may also be used for controlling the | 
action of the feed pumpor injector. For this purpose 
a pair of steam whistles is fitted to the boiler. When 
the water falls, the float descends drawing with ita 
small chain j, Fig. 1, which is attached to the valve of | 
the whistle. Should the float go down below a certain 
level, the descending chain will open the valve, and 
the escaping steam will sound the whistle. If, on the 
other hand, there should be an excess of water, then 
another chain would operate, and, in descending, 
would open the valve of the second whistle. The 
notes emitted by the whistles are different, so that the 
person in charge may know at once the nature of the 
irregularity that has occurred. 

By means of small contact pieces an electric circuit 
may be closed and an alarm given in any part of the 
works that may be desired. 

Messrs. Fletcher and Co., of Derby, are the manu- 
facturers of this apparatus, 








Mexican Rariways.—Certain Mexican capitalists pro- | 
pose to build a line about 70 miles in length to connect | 
the Mexican Central Railway with iron mines round | 
Zimapan. 
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COMPOUND LOCOMOTIVES. 
On the Working of Compound Locomotives in India,* 
By Mr. CHartes SANDIFORD, of Lahore. 


At the present time, when the question of compound 
locomotives is occupying so largely the attention of rail- 
way engineers, any record of practical experience should 
be interesting. The author has therefore much pleasure 
in presenting the following particulars and results of the 
trial which in the early part of 1883 he determined to 
make on the Scinde, Punjaub, and Delhi Railway, for 
testing the value of the compound principle when applied 
to locomotive engines working under the conditions met 
with on that line. These conditions are altogether 
so different from those under which the principle has 
been tried on the Continent by M. Mallet and in England 
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cylinders with 24 in, stroke. As the alterations were con- 
fined almost wholly to the cylinders and valve gear, the 
engravings on the next page, Figs. 1 to 6, not only show 
the engines as they now run compound, but also give 
their principal dimensions in their original form before 
being compounded. The drawings and patterns for the 
requisite alterations were prepared in 1883 ; but the actual 
conversion was not made and the engines tried in steam 
until June, 1884, 

In the “ Vampire,” Figs. 1, 2, and 3, the two original 
15-in. cylinders were replaced by an 18-in. high-pressure 
and a 24-in. bok ae penn cylinder, these being as large as 
could conveniently be got in, as shown in the plan and 
cross-section, Figs. 2 and 3 ; the original stroke of 22 in. was 
retained in each cylinder. The slide valve of the low- 
pressure cylinder is worked direct, and that of the 





VICE WITH ORDINARY LOCOMOTIVES (NOT COMPOUND), 


























| 
Number of trial .. Trial I. | Trial II. | Trial JII. 
‘a satel ee rae cer 
Pe | Crown Ebbw Vale Bengal | Crown Ebbw Vale Bengal Bengal . 
Deseription of fuel {Patent Fuel,| Coal Coal. |Patent Fuel.) Coal. Coal. Coal. Wet. 
Average number of vehicles | } 
per trip .. re ee ee 27.11 27.85 26.42 27.77 28.49 25.11 } 80.47 | $1.53 
Mil f Number of trips ..| 154 174 43 | 2094 143} 657} 1635 5284 
| Mileage 0!) Miles per trip ..| 108 108 108 108 108 108 103 103 
trials .. (Total miles -.| 16,632 18,792 4644 | 22,605 15,470 || 71,088 168,411 544,295 
Gross weight of all trains, in-) | 
cluding engine and tender| tons tons tons | 
Wee. cc wey wet 45,202 | 9852 | | 
Consumption of Fuel. | Ib. ib. | db. |b Ib. bh | bd Ib. 
| Total ee ee ee -.| 441,467 563,745 144,084 | 644,000 | 617,092 2,483,992 7,105,756 | 44,080,064 
Reninile..... neo ts | 26.54 29.99 | 31.02 | 23.49 | 3342 | 34.97 42.25 | 8089 
- per vehicle... oe} 0.98 1.07 | 1.17 1.02 | 1.17 | 1.39 1.39 | 2.56 
Cost oy Fuel. | | | | 
Rupees, annas, pies) r. a. p.| r a& p.| & a& p| rap. | ra p. r. & p. tr & Pp. ra Pp, 
| Cost per ton at Karachi, and at } 
Ghaziabad ; the latter is a | | } } 
junction 13 miles east of| a | 
Delhi, and 337 from Lahore..|K 16 6 0 /|K15 10 3 G16 15 0 /K16 6 0 K15108 @16150 @1615 0 
| Freight per ton to Lahore from } } 
Karachi and from Ghaziabad K 11 10 3 /|K11l 10 3 G4 13 3 K1110 3 K11103 @ 4133 |@ 413 8 
ae in 3 ¥ roa ¥ “ita we a re 
Total cost per ton at Lahore... 28 0 3| 27 4 6/ 21 12 3) 208 | 2 46 21128 | 2112 8; 807 
” ” £2 16 Of] £2 14 63) £2 3 0}; £216 OF £2 14 6} £2 365 | £2 3 63) £016 1 
Cost at Lahore i anna 0.20 0.21 | 0.19 0.20 0.23 0.22 = | 
per vehicle per mile } penny 0.300 0.315 | 0,285 0.300 0.345 | 0.330 | | 
| | j 


Trial I. was carried out during 1885 0n the run of 108 miles between Lahore and Phillour; the average speed was 25 miles per 


hour. The freight per mile for the fuel to Lahore is 0.1 pie per maund (82.286 lb.=0.34 penny per ton. 8 pies=1 
nny ; 8 annas=1 shilling ; 16 annas=1 rupee=2 shillings. Trial Il. was carried out under very similar conditions 


=lanna=1} I ‘ 
of trial I. Trial 111. was conducted with slightly different 


in 1883, 


by Mr. Webb, that its success on the Indian railway ap- 
peared sufficiently doubtful to render this independent 
experiment desirable. 

n order to carry out the trial at a moderate cost, and 


in such a manner that in the absence of success it should | 
be easy to revert to the ordinary plan, two engines were | 
elected—the ‘‘ Vampire” and the ‘‘ Vulcan ”—which had | 


come into the shops for heavy repairs, both of them re- 
quiring new cylinders. Each had 8 ft. 6 in. leading wheels, 
and four 5 ft. wheels coupled. he “‘ Vampire” had 15 in. 
cylinders with 22 in. stroke, and the ‘“‘ Vulcan” 16 in. 

* Paper read at the London meeting of the Institution 
of Mechanical Engineers. 





nny ; 12 pies 


load. The results with Bengal coal are from a three months’ trial 


The results with wood are from twelve months’ trial, extending over three months in each of the four years 1881, ’82, ’83,’84. 
| The cost of wood at Lahore is 29r, 8a, 6p. per 100 maunds=16s. 1d, 


per ton. 


| high-pressure through the intervention of a rocking 
| shaft, Fig. 1; excepting the slight modification thus 
rendered necessary, the gear remains pay the same 
as it was, the distribution being controlled by a Stephen- 
son link motion; the arrangement works exceedingly 
well and gives no trouble. To meet the contingency of 
the high-pressure cylinder sticking on a dead centre, 
acock C is provided, Fig. 3, by which steam can be 
admitted direct from the boiler into the steam chest 
of the low-pressure cylinder. As the result of an ex- 
tended trial the engine has been found to work satisfac- 
torily, and there has been no difficulty whatever in start- 
ing. Being regularly employed on goods and mixed 
trains, which are timed at 18 to 22 miles per hour, the 
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engine takes with ease a gross load of 500 tons including 
itself, and consumes 134 per cent. less fuel than an ordi- 
nary coupled engine with 16 in. by 24 in. cylinders. The 
records of performance in running 6555 miles showed 
an average consumption of 33.10 lb. of coal per train-mile, 
with an average gross load of 489 tons, at an average speed 
of 20 miles per hour. For the ordinary engines on the 
same run the average consumption was 38.28 lb. of coal 
per train-mile, under very similar conditions as to load 
and speed. The fuel used was Bengal coal, the value of 
which will be judged from the comparative tests given in 
the Table appended. 

The other engine, the ‘‘ Vulcan,” Figs. 4 to 6, as 
now compounded has four cylinders, as shown in the 
plan and cross-section, Figs. 4 and 5, the two original 
16-in. cylinders having been replaced by a pair of — 
high-pressure outside cylinders and a pair of 17-in. low- 

ressure inside cylinders ; the original stroke of 24 in. 
hos been retained for all four cylinders, and the crank- 
pin of each high-pressure cylinder is fixed opposite to 
the crank of the corresponding low-pressure cylinder. 
Here again the distribution is by a Stephenson link 
motion, with the addition of fie Phd shafts for work- 
ing the slide valves of the high-pressure cylinders ; 
and the arrangement is found to work well. The 
two high-pressure cylinders being of course connected 
to right-angled cranks, the engine as might be supposed 
starts freely in any position. It is regularly employed 
on goods and mixed trains, which are timed at 18 to 22 
miles per hour ; and hauls gross loads of 500 to 550 tons 
including itself. It has been fairly tested over an ex- 
tended period in charge of a driver of ordinary capa- 
bilities, with the result that in the first half-year of 1885 
he took the highest prize for economy in fuel, and in the 
last half-year the ‘‘ Vulcan” was still at the head of the 
list, being nearly 134 percent. lower in consumption than 
any of the ordinary engines in the same district. The 
first records of performance were obtained in running 
14,830 miles, in which the consumption averaged 33.13 lb. 
of Bengal coal per train-mile, with an average gross load 
of 520 tons, at an average speed of 20 miles per hour. 

The alteration of the four-cylinder engine was more 
expensive than of the other engine with only two cylinders, 
inasmuch as the substitution of the four cylinders called 
for new crank-pins and connecting-rods for the outside 
cylinders, besides the addition of these cylinders them- 
selves, But had the experiment failed, the ‘* Vulcan” with 
its two outside cylinders removed, and with a simple 
alteration of the steam pipes, could readily have been put 
to work again as an ordinary engine with 17-in. inside 
cylinders ; whereas in the case of the ‘‘ Vampire” with 
only two cylinders, and these of different diameters, 
failure would have meant new cylinders, Where com- 
pound engines can be built tl jee new, with every 
advantage in original design, these considerations may 
seem less important; but elsewhere their force will be 
felt, and it will be readily understood why the designs in 
the present instances took the particular forms here de- 
scribed. 

In recent discussions upon the working of locomotives 
a good deal of stress has been laid on the disadvantage of 
coupling-rods ; and in the author’s opinion much more 
has been said against them than they deserve. Having 
found their brasses run for years with scarcely any appre- 
ciable wear, he believes that whatever wear there is will 
be more than counterbalanced by the unequal wear certain 
to be produced on wheels which can revolve at different 
speeds, as can the uncoupled wheels of the three-cylinder 
compound locomotives. In the four-wheel coupled engines, 
with soiid coupling-rod ends and brass bushes forced into 
the rod ends, the wear is very small; from 3 to 34 years 
or from 70,000 to 90,000 miles is a common record, and 
then the slay is inconsiderable, say yy in. 

Tn the erastindee compound engine it may be men- 
tioned that the exhaust steam from the high-pressure 
cylinders was at first led direct into the steam chest of the 
low-pressure cylinders through short straight pipes, as 
shown by the dotted lines in Fig. 5. Afterwards by 
way of experiment it was led through longer pipes taken 
round the smokebox, as now shown by the full lines ; and 
this appears to be a practical improvement by giving drier 
steam in the low-pressure cylinders, and steadier pressure 
in the larger capacity of the low-pressure steam chest. 
The alteration was made purely to test the effect, and 
not to ramedy any enntalt shortcoming. 

Regarding the blast, the four-cylinder engine has a 
good deal sharper blast and is capable of steaming better 
than the two-cylinder ; but the latter is never short of 
steam, although it has only one puff against the other’s 
two. There is no doubt the four-cylinder engine can do 
more, and uses more steam when pushed, than the two- 
cylinder. In consumption of oil there is a small dif- 
ference against the four-cylinder engine, which is only 
natural. 

That the compounding of these two locomotives has 
been attended with economy in consumption of fuel is 
unquestionable ; and they are decidedly more powerful 
than the original engines were. At the same time, from a 
driver’s point of view they are not more complicated, and 
do not require any special jockeying ; hv has no more to 
do than before, and no special training is necessary ; the 
same regulator and reversing lever, cylinder cock, &c., 
are in use; and any driver can step on the footplate and 
take a train without any hitch. Drivers like the two- 
cylinder engine best, as does the author for moderate 
loads. If the boiler pressure were higher, both engines 
would do still better; for the present working limit of 
120 lb. per square inch is scarcely enough to do full justice 
to the compound system. From a mechanic’s point of 
view of course the four-cylinder engine is more com- 
plicated than the original engine from which it was 
altered, although the same can scarcely be said of the 
two-cylinder engine. It is also very much simpler to 


build or to convert on the two-cylinder plan than on the hesitation in accepting the responsibility of recommend- 
four-cylinder, and within the limits of power possible, the ing it ; and where its adoption can be carried out with 


author considers the two-cylinder plan preferable ; but 


vantage in other respects, there can be no doubt it will 


the limit of power is sooner reached, and the four cylin- | also pay in regard to economy of fuel. For working a 
ders have the advantage of allowing greater power to be | grade of 1 in 26 he is now employing engines with 18in. 
secured, In the four-cylinder engine rather heavy wear | by 26 in. cylinders and six coupled wheels 4ft. 2in. in 
was anticipated on the eccentric rings, in consequence of diameter, putting three engines on the same train of 
their having to work four valves instead of two; but this | 250 tons, exclusive of the engines; one engine pulls in 
result has not been experienced. In the original crank- front and two push behind, being so placed for the sake 
axles of either engine, as shown in the engravings, no weak- of brake power. It is therefore not easy to design a 
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ness has been perceived as a consequence of the increased | 
power from compounding. Although the original gear 
and axles, which have been retained in compounding, are | 
unquestionably lighter than would be designed for the | 
present larger cylinders, still they have thus far stood the | 
test of daily working, and go to — how large a factor 
of safety is usually provided. If it seem unwise to sub- 
mit these altered engines to criticism, it may be urged as 
the plea for doing so, that the end has been found to 
justify the means. | 
The line over which these engines work is practically 
level, but is exposed to strong side winds, The stoppages | 
are numerous, the runs averaging less than 64 miles. 
Fuel being exceedingly expensive, as seen in the Table 
appended, economy is imperative. 

in conclusion the author may state that, were it not. 
for conditions certain to arise, which will call for more | 
powerful engines in future than he yet sees his way to | 





designing on the compound principle, he would have no | 
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compound engine as powerful as is here necessary ; 
nothing less than 20,000 lb. of tractive force at seven 
miles per hour would at all approach the requirements. 





STEAM-JACKETTING AND COMPOUNDING 
LOCOMOTIVES. 


Experiments on the Steam-Jacketting and Compounding of 
Locomotives in Russia.* 
By Mr. ALEXANDER Borop1n, of Kieff. 

IN ——~ of the satisfactory results obtained by 
M. A. Mallet in introducing the compound system on 
the locomotives of the Bayonne and Biarritz Railway, the 
Russian South-Western Railways altered a locomotive in 
1880 to the compound system in accordance with M. 

* Abstract of paper read at the London meeting of 
the Institution of Mechanical Engineers. 
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Mallet’s plans. At the same time another locomotive 
was provided with steam-jacketted cylinders, 

Under these circumstances it became desirable to make 
omens tests with these engines. Struck by Mr. G. 
A. Hirn’s remarkably practical theory of the steam engine, 
and by his beautiful method of investigation as developed 
by Mr. Hallauer and other Alsatian experimenters, the 
author was tempted to adopt the same method for his 
researches on the locomotive engine. It was thus the 
idea was originated of erecting a locomotive testing shop, 
where a great number of the comparative tests were car- 
ried out. 

Another part of the experiments was carried out by 
means of experimental trains; and the method adopted 
for the calculation of the work done, as well as of the 
consumption of steam .and fuel, is due entirely to Mr, L. 
Loevy, locomotive engineer of the Russian South-Western 
Railways, by whom the whole of the trials were made. 

I.—Tests made in the Locomotive Testing Shop.—A great 
number of tests, having for their object the investigation 
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the motion to the main driving shaft in the repairing 
shops. The proportion of the diameters of the pulleys 
had been so arranged that the locomotive could make 92 
to 102 revolutions per minute, corresponding to speeds of 
17.39 to 19.26 miles per hour. 

As the exhaust steam was condensed in a tank, and 
could not be utilised for augmenting the draught, it was 
necessary to lengthen the chimney of the locomotive in 
order to obtain sufficient draught. During the whole 
time of each test (approximately from 2 to sf hours) the 
locomotive worked at the same degree of expansion, with 
the regulator open to the same extent, and as far as 
possible at the same speed, and with the same boiler pres- 
sure. The power given off by the engine was kept con- 
stant, and was equal to the minimum amount necessary 
to drive the tools in the workshops, any excess of power 
being provided by the ordinary engine driving the shops. 
The slight irregularities which occurred during the tests, 
due to an increase of pressure, or to an increase of speed, 
were allowed for, as will be seen in the sequel. 
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carried out in the testing shop described later on, which | gauge, a revolution counter U, a pressure gauge 


had already been proposed by the author in 1881.* 


The whole of the arrangements in this testing shop | I I. 


were temporary, and asthe author was rot in possession of 


a dynamometer capable of taking up the whole of the work | of the cylinders, so that its weight might be determined | 
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The locomotive was provided with a double ees 
or 


showing the steam pressure in the jackets, indicators 


In order to collect the steam issuing from the exhaust 


given out by a locomotive engine, it was necessary to | as well as the number of thermal units it contained, as a 


work the engine so as to obtain not more than about 93 | check upon the consumption of water and the degree of | 


horse-power, which was used in driving the machine tools | moisture in the steam leaving the boiler, the following 


at the Kieff workshops. f 
had to be carried out with high grades of expansion and 
at comparatively low pressures. The facilities of the 
arrangement allowed the experiments to be carried out 
with rapidity and ease, as well as to obtain all the neces- 
sary verifications, including the use of the calorimetric 
tests as a check on the results arrived at. 


Owing to this reason the tests | arrangement was adopted : 


| 


| 


| 
| 


Arrangements for Testing.—The arrangement of the | 


temporary testing shed is shown by Figs. 1 to 3. 1 
locomotive without its tender was pare outside the build- 
i of the repairing shops at Kieff, t 

side A (Figs. 1 and 3) of this building ; and the engine as 


well as all the apparatus used were protected by a cover- | c 
ath . | supplemented by the use of the cocks 1 and 2 (Figs. 2, 3, 


ing from the weather, r 
The driving wheels were raised slightly above the rails, 


The | 


at right angles to the | 


Fig. 1, the coupled wheels were uncoupled, the driving | 


wheels being transformed into flywheel pulleys. By 


means of belting the driving wheels worked pulleys on an | 
intermediate shaft SS (Figs. 1 and 2), thus communicating | 


oe fur die Fortschritte des Eisenbahnwesens, 
» Hefte 4 and 5. 


1881 





On a raised stage a tank T was placed, fitted with dia- 
hragms, and provided with an adjustable overflow M 
Figs. 3 and 5), which was used to regulate the level of 


the water brought into the tank T by the supply pipes B, | 
and to discharge the surplus water into the side pocket K, | 
and thence into the pipe D, The lower part of this tank | 


was provided with an orifice F in a thin plate, —_ - 
e | 


Figs. 4 and 5, and also to a larger scale in Fig. 6. 


cold water continuously running into the tank T flowed | 


away freely through the orifice F under the almost con- 
stant head above the centre of the orifice, which was 
easily maintained by means of the adjustable overflow, 


and 4), which enabled the discharge to be regulated. Be- 
sides this, however, the head over the orifice was further 
mez sured by means of a glass water gauge (Fig. 2) pro- 
vided with a scale. The water flowing regularly out of 
the tank T into the trough R. passed thence through an 
oa ning made in the bottom of the trough, into the bent- 
up pipe X, and then into another ea of larger dimen- 
sion’, similarly bent up, provided, as shown in Fig. 5, 


| with a strainer, covered with a layer of coke ; the water, 
| after having passed through the coke and the strainer, 
| fell through a tube of large diameter in the form of rain, 
into a large vessel V, apn | on its way the exhaust 
steam from the cylinders, which was pe by the pipe 
E (Figs. 3 and 4) into the jacket J, and thence passed 
through numerous openings in the large-sized tube. The 
exhaust steam, being thus brought into contact with the 
water in the form of rain, was partially condensed, and the 
mixture of water and steam fell into the vessel V, where 
it mixed with the water in the vessel, the level of which 
was maintained constantly at such a height that the end 
of the tube Y was always sealed, in order to avoid losses 
of uncondensed steam. 

This vessel at its lower part was provided with an 
| orifice in thin plate H (Figs. 4 and 5), exactly similar to 
| the orifice F in the tank T, through which flowed away 
| the heated water resulting from the mixture of the cold 
| water and of the condensed steam. This vessel was also 

provided with internal diaphragms, shown at Fig. 5, for 

















| steadying the flow of the water, so that the water level 
| might easily be read off by means of the water-gauge 
| glass (Fig. 4). 

The tank T and the vessel V were provided with ther- 
| mometers, placed near the orifices F and H. Although 
| these two orifices were made with the same drill of 14 in. 


| diameter, the quantity of water they passed was not 
exactly equal, the difference amounting to about 4 per 
cent. 

| The pur 
| evident. 

| tank T can be accuratel 


se of the arrangement described above is self- 
he quantity of cold water flowing out of the 
determined, as the head is 
known, as well as the conditions of discharge through the 
orifice F ; the discharge of water from the lower vessel V 
can be similarly determined, and consequently the differ- 
ence of the two discharges from the upper and he tanks, 
| representing (after the introduction of some necessary cor- 
rections) the quantity of steam condensed, which can be 
| used as a check on the consumption of feed water that has 


| been directly measured. The differences of temperature 
in the upper and lower tank make it possible to calculate 
| the quantity of heat carried off by the exhaust steam ; and 
| from this the quantity of water carried over by the steam 
| from the boiler can be determined. 
| In order to measure directly the yj vey feed water 
| used, a vessel P was provided, which had been previously 
| gauged, and which was fitted with a glass water gauge, 
| and from this vessel the feed was taken through the pipe 
| N by means of an injector ; the overflow from the injector 
was collected and measured in the wrought-iron tank W 
| (Fig..2). The tank P was refilled when necessary from 
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the overflow of the tank T by means of a pipe D, an inter- 
mediate receiver L, and a cock. 

Observations made during Tests.—The duration of each 
test varied from 14 to34 hours. During the whole of each 
test pressure-gauge readings were noted every minute ; 
the number of revolutions were counted every five minutes 
at the same time that the diagrams were en; this was 
independent of the readings taken from the counter. The 
water levels in the upper and lower tanks T and V, as well 
as the thermometer readings in the latter, were taken every 
minute, the thermometer readings in the upper tank being 
taken only every ten minutes, as the temperature of the 
cold water was practically constant — whole of 
each experiment. The water level in the boiler, as well 


as the reading of the counter, were taken at the com-| fipre 


mencement and at the end of each experiment. 

Finally, the wood used as fuel was weighed, although 
this information had no direct bearing on the test, the 
only object being an analysis of the work done by the 
steam engine, 

(To be continued.) 





AN AMERICAN CRUISER. 

THE Army and Navu Register of Washington says: 
**Secretary Whitney has determined to include in the 
list of new cruisers for which proposals are to be invited 
the large unarmoured cruiser authorised by the Bill 
passed two weeks ago to increase the naval establishment, 
and has directed that for this vessel the plans prepared 
by Chief Constructor White, of En bak for the ship 
known as No. 27 be used. ese plans contemplate a 
vessel of greater power and speed than any cruiser now 
afloat—in fact, the very highest-powered vessel of the kind 
in the world at the time of — The principal 
dimensions of the vessel are as follows: Length over all, 
335 ft.; beam, extreme, 43 ft. 8 in.; draught, mean, 
19 ft. 6 in. ; load’‘displacement, 4413 tons ; indicated horse- 
power, 10,500 ; forced combustion ; twin screws ; estimated 
speed, 19 knots, The ship has two military masts, no 
sail power except storm sails; coal capacity about 900 
tons, The complement of men is 320. The main battery 
consists of four 8-in. and six 6-in. breechloading rifles ; 
secondary battery, eight 57-millimetre single-shot Hotch- 
kiss guns, two 37-millimetre revolver machine guns, and 
one short Gatling. The hull will be constructed of steel 
throughout with double bottom running the entire length 
of the machinery space, or 150 ft. Throughout the length 
of: the double bottom the ship is constructed on the 
bracket system, or combination of the longitudinal and 
transverse systems. Before and abaft the double bottom 
the framing is of Z bars, the frames in the double bottom 
are spaced 48 in. between centres; before and abaft these 
points the spacing is 36in. The outer plating varies 
from 30 lb. to 1741b., the ordinary weight being 20 lb. per 
square foot. The machinery, magazines, shell rooms, tor- 
pedo rooms, and steering gear are placed below an armoured 
deck, which is 4 in, thick on its sloping sides and 23 in. on 
the horizontal part a he outer edge of this 
deck is 4 ft. below the load line, raising 1 ft. above the 
load line at the horizontal part amidships. All the open- 
ings in this deck to machinery spaces, magazines, shell 
rooms, &c., are protected by cofferdams, Above the pro- 
tection deck the machinery is still further protected by 
side belts of coal 10 ft. in thickness, averaging 8 ft. in 
depth, extending from the skin of the vessel in-board, 
while below this deck a similar belt is provided 7 ft. in 
thickness. The vessel is what is called a poop-and-fore- 
castle-decked ship with open gun deck. The battery will 
be mounted on sponsons on central es carriages sup- 
porting segmental shields 2 in. in thickness, two 8-in. guns 
on the poop, two 8-in. guns on the forecastle decks, with 
the 6-in, guns mounted in the intervening space on 
the gun deck. Two 8-in. and two 6-in. guns will 
concentrate with 400ft. of bow or stern, while either 
6-in. broadside can be concentrated within 100 ft. of the 
ship’s side. The vessel will be provided with five above 
water torpedo launching tubes, electric search lights, in- 
candescent lighting apparatus for lighting ship, and a 
complete system of exhaust ventilation for living spaces 
in connection with the system for forced combustion. The 
protective deck will be carried down to strengthen the 
ram-shaped bow, which will be thoroughly stiffened and 
strengthened for running purposes. The hull will be 
divided with numerous water-tight compartments by 
means of longitudinal and transvere bulkheads. The 
motive power will be derived from two sets (each in a 
water-tight compartment) of triple-expansion engines, in 
connection with four double-ended boilers about 14 ft. in 
diameter. The engines will be capable of developing 
10,500 indicated horse-power with forced draught.” 





MISCELLANEA. 
Tur Benbow has been taken to Chatham to be com- 
pleted. 
It is stated that the Lords of the Admiralty leave 
London on their official tour of inspection of the Royal 
dockyards the first week in this month. 


The number of visitors to the Colenial and Indian | pe 


Exhibition for the week ending August 28 was 222,179; 
total since the opening, 3,043,885, 

The dividend of the Caledonian Railway Company has 
been declared at 34 per cent. against 4 per cent. for each 
of the two preceding half-years, 

At the beginning of last month the Finland Railway 
from Helsingfors to Uleaborg was completed and opened 
for traffic throughout its entire length. Uleaborg is the 
most northern railway station in the world. 

The directors of the Glasgow and South-Western Rail- 
way Company have resolved to recommend a dividend at 
the rate of 4 per cent, per annum for the six months end- 





ing July 31 last. For the corresponding six months of 1885 
the same rate of dividend was declared. 


The Admiralty have directed Nos. 68 and 69, first-class 
torpedo vessels, recently built for the Government by 
Messrs. Yarrow and Co., to be completed for active ser- 
vice and placed in the first division of the Medway Steam 
Reserve, 


The new channel steamer Victoria, running between 
Dover and Calais, has been put on the station. During 
the latter part of the homeward journey only was she put 
on full speed, so that her capacity cannot be yet judged, 
She, however, made the quickest passage on record. 


In order to test the value of india-rubber and asbestos 
as a means of automatically plugging shot holes, the 
Resistance has been fired at by quick-firing guns dis- 
charging shell. The results appear to have been unsatis- 
factory. The Resistance is next to be experimented upon 
with torpedoes. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended August 22, 
amounted, on 15,342 miles, to 1,353,357/., and for the 
corresponding period of 1885, on 15,216 miles, to 
1,331,780/., an increase of 126 miles, or 0.8 per cent., and 
an increase of 21,576l., or 1.6 per cent. 


A batch of mechanics at Sheerness Dockyard have re- 
ceived notices of discharge for Saturday next. This is 
the first reduction that has taken place for years, and it is 
made necessary by the fact that more men are at present 
borne on the books than were provided for in the esti- 
mates of the financial year of 1885-86. 


The War Office have decided to conduct a series of ex- 


periments connected with the use of balloons, more espe- 
cially with reference to their utility in observing the 


result of the fire of the artillery on the enemy’s position | J) 


or forces. The Royal Engineers are in charge of the ex- 
periments which take place at Lydd. ko f have in 
their charge two of the service balloons and all the neces- 
sary apparatus and materials, 


On Tuesday a serious explosion took place at the cart- 
ridge magazine at the rifle butts, Perrivale, near Ealing. 
Soon after the sergeant-major arrivedin the morning he 
discovered that the shed in which some 64,000 cartridges 
were stored was on fire. He signalled the marksman and 
endeavoured to put the fire out with pails of water, but 
the shed shortly afterwards blew up. The report was 
heard for miles around. Neither of the men was hurt, 
although close at hand, and large pieces of iron sheeting 
were carried over 200 yards, 


An American scientific paper states that the most 

werful engine in the world is in the ‘zinc mines at 
‘riedensville, Pennsylvania. It is fed by sixteen boilers 
and it is of 5000 horse-power, while by doubling the 
number of boilers double that force can be obtained. 
Each revolution of its wheels throws up enough water to 
fill a good-sized pond, and it raises 17,500 gallons of water. 
For seven years it remained idle; but in March last it 
was again set in motion, and has since been going day 
and night. It consumes 28 tons of coal a day, and its 
ordinary speed is seven revolutions per minute, though 
that number can be doubled. The flywheels are 37 ft. in 
diameter and weigh 40 tons each. 


The Rattlesnake, the first of the newly-designed tor. 
en gun vessels of the Grasshopper type, which has been 

uilt for the Royal weg by Messrs. Laird, of Birken- 
head, will be ready for delivery to the naval authorities 
early in this month. The Rattlesnake is intended to be 
attached to a — as a protection against hostile 
torpedo boats. 
power, and it is estimated that she will possess a steam 
power of 19 knots per hour on a rough sea. The Rattle- 
snake will have a powerful armament, consisting of one 
heavy breechloading gun, four Nordenfelt guns, and some 
quick-firing shell guns. She will also be fitted with four 
tubes for discharging Whitehead torpedoes. Three 
vessels of this kind are in course of construction in the 
Government dockyards, viz., the Grasshopper at Sheer- 
ness, and the Spider and Sandfly at Devonport. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 19th of August, Messrs. Scott and Co., 
Greenock, launched the Chingtu, asteel-built screw steamer 
of 2500 tons gross, and measuring 314 ft. by 38 ft. by 25 ft. 
Her propelling machinery, which is being supplied by 
the Greenock Foundry Company, consists of a set of 
triple-expansion engines having cylinders of 25 in., 40 in., 
and 62 in. in diameter respectively, with piston stroke of 
48 in. The Chingtu is the third of five new steamers 
ordered of Messrs. Scott and Co. for the J yrreng, and 
cargo service conducted between China and the Austra- 
a orts by the China Steam Navigation Company of 

ondon. 


On the same day, the screw steamer, State of Nevada, 
belonging to the State Line Company, of Glasgow, had a 
trial cruise on the Firth of Clyde, by way of testing the 
nefits resulting from having her engines triple-com- 
pounded, while the vessel was undergoing renovation and 
a complete overhaul, The conversion of the engines in- 
volved the addition of two new high-pressure cylinders 
placed above the original cylinders. She has likewise 
had two new boilers put in which have a working pressure 
of 1501b. per square inch. At the same time she was 
fitted with a complete electric light installation by the 
Woodside Electric Company, Glasgow. The s at- 
tained was 12.75 knots when running against the tide, 
the machinery running all the time without a hitch. 








Messrs. Russell and Co., on the following day, launched 
from their Greenock shipyard a splendid four-masted 


he is fitted with engines of 2700 horse- | h 





iron ship of 2000 tons. The new vessel, which for the 

resent has no name, is being fitted with all the latest 
improvements for safe and economical working both of the 
ship and of the cargo. 


The steel screw steamer Finland, recently built by 
Messrs, A. M‘Millan and Co., Dumbarton, had her offi- 
cial trial trip on the Clyde on the 21st ult. This steamer, 
whichis owned by Messrs. Donald Currie and Co., Lon- 
don, is a vessel of about 1400 tons register, and has been 
supplied with triple-expansion engines of 1000 indicated 
horse-power. She also has comfortable accommodation 
for twelve first-c passengers under the deck awning 
amidshi On the measured mile at Wemyss Bay she 
attained a mean speed of 11.615 knots per hour, Progres- 
sive speed trials were likewise made. 


On the same day the large iron twin-screw tug steamer 
named Warren Hastings, recently built by Messrs. R. 
Duncan and Co., Port-G ww, and engined by Messrs. 
Rankin and Blackmore, Greenock, had her official 
trial run on the Firth of Clyde. Built to the order of 
Messrs, James Wyllie and Co., London, for the Clive 
Steam Tug Company, of Calcutta, the Warren Hastings 
is a vessel of about 618 tons gross register, and measures 
202 ft. by 30 ft. by 16 ft. 6in. Her towing gear is of the 
most powerful description, so as to enable her to tow 
vessels of large tonnage against currents in the Hooghly 
river, for which purpose she was specially built. Ths 
driving machinery consists of two pairs of compound 
direct-acting engines of about 1500 horse-power, each 
pair having cylinders of 27 in. and _52 in. in diameter, re- 
ie with piston stroke of 33 in., calculated to give 
the greatest amount of power combined with a steady 
high rate of speed. The vessel was built under the super- 
intendence of Mr. James Rennie, late of the Calcutta 
ry Dock Company, and to the highest class at Lloyd’s. 
She has accommodation for nearly 600 tons of coal, 
which, at a speed of ten knots per hour, will enable her 
to keep at sea for about 500 days. On her trial trip she 
attained a mean of 14.216 knots, or about 16 statute miles 
per hour. 








The trial trip of the Morning Star, a fine new steam 
yacht recently built by Messrs. Marr Brothers, Leith, 
to the order of Captain Duncan, of Messrs. Donald 
Currie and Co.’s steamer Garth Castle, took place on the 
Firth of Forth on Tuesday, August 24. he is built 
entirely of teak, and measures 56 ft. 6 in. by 11 ft. 2 in. 
by 6 ft. ; she is classed under Lloyd’s specia] survey, and 
has been fitted with compound engines of 50 indicated 
horse-power, having cylinders of 7 in. and 14 in, in dia- 
meter, with piston stroke of 10in. Steam of 100 lb. 
working pressure is provided by a steel boiler. With the 
engines making 156 revolutions per minute, a speed of 
ita per hour was attained at the trial trip. 





On the 28th ultimo, the Grangemouth Dockyard Com- 
pany launched the Mandovi, a handsomely modelled iron 
screw steamer, a sister ship tothe Zuari. She measures 
150 ft. by 26 ft. by 16 ft., and has an awning deck of teak 
right fore and aft. Built to the order of Messrs. Duns- 
muir and Jackson, Glasgow (who are supplying the ma- 
chinery), she is intended for the Bombay Steam Naviga- 
tion Company’s passenger fleet, Like her sister ship, 
she is to be fitted throughout with electric lighting 
arrangements. 


On ener the 31st of August, the London and Glas- 
gow Shipbuilding and Engineering Company launched 
the Glengyle, a steel screw steamer of 3500 tons, which 

as been constructed for Messrs. M egor, Gow, and 
Co., London, for their well-known ‘‘ Glen ine” of China 
traders. She measures 370 ft. by 45 ft. by 34 ft. 6 in., and 
has been built to class 100 Al at Lloyd’s; she is now bein 
supplied by the builders with triple-expansion engines o 
3000 indicated horse-power. While intended principall. 
for carrying cargo, the Glengyle has been provided wit 
accommodation for twenty-six first-class passengers in the 
cabin, and for a limited number amidships. She will be 
fitted with the requisite gear and appliances of the most 
approved description. 





Enernegrs’ Scates.—Mr. W. F. Stanley, of Great 
Turnstile, Holborn, W.C., has introduced a novelty in 
boxwood scales by applying to the vacant strip in the 
centre, short brassscales. ‘These are designed to be used 
for setting spring bow compasses, and thus to save the 
wood from the wear caused by this often repeated opera- 
tion. 


Hot Brarines.—A tell-tale paint for showing when a 
bearing is growing hot, has been brought out by Mr. 
Henry Crookes, of 4, Westminster Chambers, S.W. At 
normal temperatures it is a brilliant red, but as it is 
heated it grows darker until at 180 deg. Fahr. it is quite 
brown. As it cools it regains its original colour again. 
If the bearings of an engine or machine be covered with 
paint the man in charge can tell at a glance if they are 
running cool, and if they become hot, he can watch from 
a distance the effect of the lubricant he applies. 





Tur WorrTHIncton Hicu-Duty Enerne.—A short time 
since we referred to the satisfactory progress being made 
by Messrs. Simpson and Co., of Pimlico, with the intro- 
duction of the Worthington high-duty pumping engine, 
for which they hold the licenses for ergy oe Since that 
notice was written we are informed that Messrs, Simpson 
and Co. have been instrusted by Mr. E. Woods, the pre- 
sident of the Institution of Civil Engineers, with the con- 
struction of another engine of the same type for the 
Bournemouth Water Works. ‘This engine is to lift 
2,000,000 gals, daily to a height of 230 ft. 
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DYNAMO-ELECTRIC MACHINES. 


723. R. Reunoey. G ow. Improvements in the 
Construction of Electro Field Magnets for Dynamo- 
Electric Machines and Electro-Motors. [8d. 4 Figs.) 
January 16, 1886.—This invention is particularly applicable to 
that class of machines in which a ring armature of the flat type 
or disc form is used, and the magnets for producing the magnetic 
field have two or more poles. The novelty of this invention con- 
sists in constructing the field magnets of a broad cylindrical 
outer inclosing ring or casing E of soft or cast iron, and closed 
in at each of its ends by side cheeks C, Cl of like iron, on the 
outer sides of which are formed brackets with bush bearings for 
carrying the spindle B and driving pulley B! of the armature A, a, 
and the commutator A? with the wires a connected to it from the 
armature. The side discsC, C!, have each on their inside surfaces 





projecting ribs or flanges with radial flat faces to form the poles 

1 projecting out towards the disc armature A. A coil of wire 
D2, D2 is wound round the outer circumference of D', filling up 
the space between this and the outer casing E on each side, and 
leaving a space equal to the width of the armature. The ends 
C, C!, with their coils D?, D*, and projecting parts D!, form the 
north and south magnets and poles on each side respectively, and 
are constructed so that the radial poles D! on the one disc C and 
magnet, are placed <> the hollow parts of the space between 
the poles D' of the other disc Cl. The magnetic lines of force due 
to this improved arrangement are all internally utilised, concen- 
trated, and increased at definite radial poles D', on each side of 
the rotating armature A. (Sealed July 23, 1886). 


4523. H. Muller, Cologne, Germany. An Improve- 
ment in Induction Apparatus or Secondary Gene- 
rators. [6d. 5 Figs.) March 31, 1886.—According to this in- 
vention the magnetic field is constructed so as to form a closed 
circuit. For this purpose the wire core is made longer than that 
of the primary or secondary coils, so that the projecting ends of 
the wires can be bent first over the ends of the coils, and then 
back along the outer surface of the outer coil, so that the portion 
of the wires so bent back from the one end overlap those bent 
back from the other end, thus forming practically a closed mag- 
netic field extending from the centre over the ends of the coils, 
and over the outer surface. (Sealed'July 13, 1886). 


ELECTRIC LIGHTING. 


7380. O. Romanze, London, Improvements in 
Electric Arc Lamps. (8d. 4 Figs.] June 17, 1885.—This in- 








vention relates particularly to means whereby the ai carbon 


automatically fed down as fast as it is consumed. 





part of the lamp frame consists of a metal tube A having upon it 
two flanges B, B', between which is wound a solenoid coil C, which 
is placed in the lamp circuit by being connected at one end to the 
terminal D, and at the other with the tube A. Within the tube A, 
and solenoid C, is a tubular soft iron core E ee of moving 
freely up and down, and guided by friction rollers. The upper 
carbon passes centrally through the tubular core E, and is gripped 
between the concave peripheries of three conical rollers g, ” 1. 
The carbon being in contact for striking the arc on p a the 
circuit, the attraction of the solenoid raises the core until the arm 
e abuts against the plate B. The core carries with it the upper 
carbon, which is thus separated from the lower carbon the proper 
distance for establishing the arc, As the carbons burn away, the 
resistance of the arc increases, and the strength of the current 
diminishes until the solenoid can no longer sustain the core in its 
highest position, whereupon it falls slightly, and by this motion 
the roller h is caused by the pawl h' to rotate and impart to the 
upper carbon a downward movement in excess of the descent of 
the core which carries it. (Sealed July 30, 1886). 


9029. A. F. Link, London, (LZ. Scharnweber, Kiel, Ger- 
many). Electric Arc Lamps. [8d. 6 Figs.) July 27, 1885.— 
The object of this invention is to effect improvements in the regu- 
lation of the approach of the carbons. For this purpose a metal 
bar is fitted to each carbon holder. These bars are bent at their 
ends towards the points of the carbons, against which they press, 
and thereby retain the carbons. In order to resist the great heat, 
the bars are furnished with points of platinum, osmium, or 
iridium, (Sealed July 30, 1886). 

4133. H. Pieper, Liege, peigiom. Improvements 
in Electric Arc Lamps, (8d. 17 Figs.) March 24, 1886.— 
This invention relates to means for automatically advancing one 
of the carbons towards the other as they are consumed, and for 
breaking the contact of the carbons at the moment an electric 
current is sent through them. The cores a, a of two electro- 
magnets A, A are fixed to each other by two plates B, C of brass or 
other diamagnetic metal. The wire of the combined coils of the 
electro-magnets A is attached with its ends respectively to the 
main conducting wire d and the insulated post k, and the latter is 
in electrical communieation with the other conducting wire by the 
lamp frame and lever 7. A shunt circuit is thus formed, which is 
established by the lever / as long as it is in contact with the pin b. 
The holder T is placed under the control of a brake M arranged 
to prevent the holder from sliding down, but which allows it to be 
rotated and gradually pushed downward by the feeding device. 
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As long as the carbons are at the proper distance from each other, 
the current passing through the shunt circuit is too weak to put 
the feeding device into operation. But in the measure as the 
carbons are consumed, and the resistance in the luminous arc be- 
comes greater, the strength of the shunt current increases until 
the magnetism induced by it in the cores a produces sufficient 
attraction between the outer heads S, N and the iron plates S* to 
cause the electro-magnets to revolve. At the same time, the 
friction due to the attraction between the inner heads S!, N! and 
the holder T causes the holder to be rotated together with the 
electro-magnets, Butas these are guided by the screw threads 
in the boss B, their rotative motion will produce a downward axial 
motion of the holder. When the electro-magnets are about to 
strike against the plates S?, the shunt circuit is broken by the 
lever or circuit breaker J, the cores are demagnetised, and the 
electro-magnets are drawn away from the plates S?. The device 
thus continues to work until the proper length of arc has been 
re-established. (Sealed August 13, 1886). 


TELEGRAPHY AND TELEPHONY. 


7649. W. H. Davies, "London. (G. B. Scott, New York, 
U.S.A.) Improvements in Printing Telegraphs. (sd. 
4 Figs.) June 23, 1885.—This invention applies to a printer in 
which the step-by-step rotation of the t¢ wheels is controlled 
by short electrical impulses alternatively of positive and negative 
polarity. In the transmitter shown in the figure, Cis a circuit re- 
versing wheel whose periphery is — with conducting and 
non-conducting s s with which two conducting brushes a’, 
and b’, respectively connected to the copper pole B’ and zinc pole 





The wheel C hasa 


make frictional contact. | Cc. 
metallic hub, and contact brush c’ connected with the main line L. 
P is a base board carrying a circular series of electric magnets m’ 


B! of the battery 


corresponding with the characters upon each type wheel for arrest- 
ing the rotating arm A° which is rigidly connected with the 
circuit breaking wheel C by means of a shaft geared with a con- 
stantly moving motor, and whose rotation is continuous as long 


e upper | as the arm A° is not arrested by any one of the circular range of 





electro-magnets m°. When, however, the armature of an electro- 
magnet m° in oe soem into the path of the arm A°, the circuit 
breaking wheel C is arrested, and a prolonged positive or negative 
current is transmitted to line according as the spring a@° or b° 
happens to be in contact with a conducting portion of the 
wheel. F, F! are two rings of conducting material insulated 
from each other, —- finger keys which respectively represent 
the letters of the alphabet upon the periphery of one type wheel, 
and numerals and other characters on the other. « isa series of 
anvils or stops forming contacts for the letter keys, and y is a 
series of stops for the figure keys. The stops, and the letter and 
figure keys, are connected in pairs with the electro-magnets m’. 
Upon the depression of a figure key, the armature E is attracted 
by the electro-magnet D and closesa second main line / connected 
with a battery G and the earth E!. The receiving or printing 
instrument consists of two type wheels respectively provided on 
their peripheries with letters and figures, and subjected to a con- 
stant tendency to rotation through clockwork, in which is an 
escapement actuated by an electro-magnet whose coils are in the 
circuit L. (Sealed June 25, 1886). 


8703. D. Sinclair, Glasgow. An Improved Device 
for Straining and Fastening Guy Ropes or Wire 
Stays of Telegraph Posts. [6d. 2 Figs.) July 18, 1885. 
— The end of the guy rope or wire stay is wound upon a small 
winding barrel, the axis of which is supported by the forked ends 
of a shackle, whose closed end is secured in the eye of a bolt or 
pin fixed to any convenient part of the building, or if on the 
ground, to the ordinary stay rope. The barrel is wound by means 
of a spanner fitting on to the square end of the axis, and the rim 
of the barrel is formed with notches for the reception of a pin 
which serves to retain the barrel in ition when the full strain 
of the stay rope is on it. (Accepted May 28, 1886). 


9530. S. P. Thompson, London, Improvements in 
Telephonic Transmitting Instruments. (8d. 6 Figs.] 
August 11, 1885.—According to this invention, telephonic trans- 
mitting instruments are constructed without any diaphragm, but 
are provided with microphones consisting of tubular conductors 
in loose contact with each other or with their supports, and 
forming part of an electric circuit, and acted upon directly by the 
air waves. (Sealed August 10, 1886). 


10,031. H. Westman, Birmingham. Improvements 
in Telephonic Communicati (Sd. 5 Figs.) August 
25, 1885.—The improvements refer to means for excluding local 
noises and interference with the distinct hearing in receiving and 
despatching telephone messages. According to this invention, 
the telephone instrument is fixed within a sound-proof portable 
box. (Accepted June 25, 1886). 


10,074. J. ¥. Johnson, London. (H. Edmunds and C. 7. 
Howard, Providence, Rhode Island, U.S.A.) A Telephone Toll 
System. [lld. 4 Figs.) August 25, 1885.—The object of this 
invention is to render feasible the adoption in central office ex- 
changes of a toll system by which a direct chargeis made for each 
use ofthe instruments. According to this invention, the telephone 
instruments are normally disconnected from line by short-circuit- 
ing or by placing them in a disconnected branch. Each instru- 
ment has a box, in which a switch or circuit changer has an 
opening of just the size to admit the proper coin or token, which 
automatically operates the switch to include the telephone in the 
circuit and allow the subscriber to communicate with the centrai 
office. (Sealed August 13, 1886). 


10,126. R. Pryor, London. (Miles and Co., Christ- 
church, New Zealand.) Improvements in Telephone 
Transmitters, (8d. 4 Figs.) August 26, 1885.—This inven- 
tion relates to battery telephone transmitters. The improvements 
consist in the employment of mineral ores, preferably chalcopyrite, 
as contact makers and tersion regulators in the shape of granules, 
blocks, buttons, pencils, plates, or knobs, with or without a dia- 
phragm, This invention dispenses with the use of rmanent 
and electro-maguets, induction coils,,and carbon in its various 
forms. (Sealed August 3, 1886). 


10,231. C. D. Abel, London, (La Société Générale des 
Téléphones, Paris.) An Improved Tel sphonic Trans- 
mitter, (Sd. 5 Figs.) August 28, 1885.—The diaphragm V 
carries two separate contact pieces C, C! of carbon insulated from 
each other, and secured a slight distance apart upon a support 2. 
Between these enters a third carbon contact-piece T of a wedge 
shape, supported by a horizontal arm projecting from a cylin- 
drical metallic body M that is cemented Wie at its centre from 
a rod E of conducting material, so that the wedge-shaped contact- 
piece tends by its own weight and that of its arm to enter between 
and come in close contact with the two diaphragm contacts C, C’. 
The body M is, however, provided with an adjustable counter- 
weight P for regulating the degree of pressure of the wedge con- 
tact T upon the others. From each of the contacts C, C!, a con- 
ducting wire F F! passes to the opposite ends of the bobbin I on 
which they are both coiled. After leaving the bobbin, the two 
wires are joined to a single one at O leading to one pole ofa 
battery, the other pole of which is connected to the suspension 








rod of the cylindrical body M, and through this to the contact T. 
The bobbin is also provided with the usual induction coil leading 
to the receiving instrument, When the instrument is not in 
action, the current from the battery passes equally through the 
coils of the two diaphragm contacts ©, C), and the effects of 
these upon the core being thus neutralised, no induction takes 
place. On the instrument being put in action, the vibrations 
of the diaphragm V alternately cause the pressure of one of its con- 
tacts against the wedge contact T to increase, and that of the 
other to decrease, whereby the current passing through the coil 
of the first-named contact will be increased, and that of the other 
decreased, and the core being thus polarised, corresponding 
currents will be induced in the coil P the receiver. Thus a 
double current is transmitted for each complete vibration of the 
diaphragm, and this combined with the energetic action of the 
wedge contact due to the inertia of the mass M which is opposed 
to the vibrations of the diaphragm V, gives superior results. 
(Sealed August 17, 1886). 

5250. H. Kingsford, Dover, Kent. (S. Trott and F’. A. 
Hamilton, Halifax, Nova Scotia). Improvements in Fas- 
tenings for pling the Ends of Hee ye Containing 
an Insulated Wire. [6d. 6 Figs.) April 15, 1886.—Fig. 1 
represents the application of the present invention for securing 
the end of a rope taining an insulated wire to the crown of a 
grapnel also provided with an insulated wire. Fig. 2 represents 
the improved coupling for connecting the ends of ropes. end 
of the rope to be coupled or connected isformed into an eye round 
a thimble placed between a pair of plates or two jaws, and secured 
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by screws d. One of the plates or jaws is provided with a passage 
hl, through the ends of which are passed the ends of the wires to 
be cted. The requisite space for effecting such operation is 
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provided by enlarging the passage h' into a suitable chamber 
accessible by the removal of the plate kh". (Sealed August 10, 
1886). 


5276. E. Berliner, Boston, Mass,, U.S.A. Improve- 
ments in Telephonic Apparatus. [6d. 8 Figs.) April 15, 
1886.—This invention relates to that class of microphones or tele- 

honic transmitters, in which a small quanity of granulated con- 

ucting material is included in the electric circuit, causing the 
currené to vary in conformity with the number and strength of tne 
sound waves, B isa box of wood closed by a cover BI, 0 
the rim of the box B is fixed a metal ring M, to which is attached 
one of the conducting wires. D is a diaphragm of hard carbon, 
and pierced near its centre with a number of holes, which are not 
large enough to allow the granulated material to pass out, but 





will permit of the passage of the sound waves which impinge 
against the plate. On the inside of the box K, which is of some- 
what smaller diameter than the diaphragm, is secured the hemi- 
spherical electrode C formed of hard carbon, and kept in place by 
the screwed rod and nut E, which serve at the same time asa 
binding screw for one of the conducting wires. The box K is 
packed full of the granulated conducting material such as carbon. 
A ring F of india-rubber fitted to the edge of the box K and the 
short tubular flexible extension G of therod L, rest against the 
diaphragm for the purpose of deadening the vibrations of the 
plate. (Sealed July 23, 1886). 


6044. F. H. Brown, New York, U.S.A. Improve- 
ments in Magneto-Telephonic Apparatus, (8d. 3 Figs. 
May 4, 1886.—The instrument A on the left-hand of figure repre- 
sents the transmitting teleph A per t bar magnet a, the 
S end of which forms the handle of the instrument, has attached 
to its extreme N end the S end of a magnetised arm >. A similar 
mgnetised arm b! is secured by its S end to the bar a parallel to 
the arm b. The arms }, b', with the portion of the bar a between 
them, form a permanent U-shaped magnet, having terminals of 
the same polarity. Helices of insulated wire D are wound round 
the sereiinl arms of the magnet. A diaphragm is connected 
magnetically with the arm b', and the centre of the diaphragm is 


pany 





Sending Receiving 
Insirument 


lastrumeént, 





directly over, but out of contact with, the terminal end of the other 
arm b. The receiving instrument Z is similar in construction to 
the transmitting telephone, with the exception that the helix of the 
former has a smaller number of convolutions than the helices of 
the sending instrument. On a core speaking into the mouth- 
piece of the sending instrument, its diaphragm is caused to vibrate, 
and it induces currents of electricity in the helices, which are 
transmitted to the helix of the receiving instrument and influence 
the receiving magnet to cause its diaphragm to vibrate in con- 
sonance with the transmitting diaphragm, and thus convey to the 
ears of the listener the sounds or words delivered into the trans- 
mitting instrument. (Accepted June 18, 1886). 


CONDUCTORS, INSULATORS, &c. 


9436. F. Walton, Twickenham, Middlesex. Insu- 
la or Coating Wires and Conductors for Tele- 
graphic and other Purposes. [6d.] August 7, 1885.—The 
wires and other conductors are insulated by being coated with a 
compound of linseed oil, oxidised and rendered solid and dry by 
exposure to the air, kauri gum, castor oi, india-rubber, and 
vegetable black. The oxidation of the covering may be hastened 
by the use of a vapour of chloride of sulphur and bisulphide of 
carbon. (Accepted May 28, 1886). 


9442. Earl Poulett, Krewkerne, Somerset. Glazed 
Earthenware Conduits tor Subterranean Telegraph 
and Telephone Lines. (8d. 19 Figs.) August 8, 1885.— 
The improved conduits consist of glazed perforated earthenware 
pipes of any suitable section. Eac rforation carries a wire or 
set of wires. Theends of the pipes have round flanges, and are 
connected together by means of a dovetail joint filled with 
cement. (Sealed August 17, 1886). 


9580. A. Muirhead and C. R. A, Wright, London. 
Preparation and Production of Insu Com- 
ounds for Electrical (6d.} August 12, 1835.— 
his invention relates to the manufacture of vulcanised or oxidised 
oils suitable for admixture with gutta-percha for insulating pur- 





poses. Castor oil is treated with a highly concentrated solution 
of zinc chloride, forming a tough fibrous or gelatinised mass, 
which is then purified by treatment with bisulphide of carbon or 
other liquid capable of dissolving unconverted oils, but not of dis- 
solving solidified oils. (Accepted June 1, 1886). 


5745. H. H. Lake, London. (W. P. Tatham, H. B. 
Tatham, J. Tatham, and D. Brooks, Philadelphia, Penn., 
U.S.A.) Electric Conductors or Cables and an Insu- 
la Compound therefor, [6d. 3 Figs.) April 27, 1886.— 
The improved conductor or cable consists of cotton-covered wires 
combined with tapes formed of strands of fibrous material with 
a thin strip of metal wrapped spirally round the strand so as to 
leave spaces of the strand between the wrappings uncovered. 
The cable thus formed is,inclosed in a lead pipe, and properly satu- 
rated with an insulating pound posed of equal parts of 
resin and resin oil. The metal of the strands carries off the in- 
duced currents to the lead pipe or casing. (Sealed August 3, 
1886). 





6968. H. H. Lake, London, (J. F. Munsie and H. N. 
May, Chicago, Ill., U.S.A.) Conduits for Electric Cables 
or Conductors. (8d. 7 Figs.) May 24, 1886.—The main 
portion of the conduit is preferably formed of castiron, and is pro- 
vided at the top with an irregularly shaped longitudinal slot 
through which the wires are introduced to the interior of the 
conduit. Theslot is then closed by means of a caulking rope and 
aclosing bar. (Accepted June 25, 1886). 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 


9217. W. H. Quaterman, London. Boxes or Cells 
for Electrical Batteries and General Purposes. [8d. 
4 Figs.) July 31, 1885.—Thisinvention relates to the construction 
of boxes or cells of wood. The several parts of the box are jointed 
together by means of tongues of half dovetail form in section 
fitting in corresponding grooves. The joints are cemented 
together with a water and acid proof cement, and the whole box 
is soaked in hot paraffin. (Accepted May 25, 1886). 


9522. C.P. Elieson, Leytonstone, Essex. Electrical 
Accumulators or Storage Batteries. (8d. 2 Figs.) 
August 10, 1885.—The objectof this invention is the construction 
of accumulators or secondary batteries with a large area of acting 
surface, without — or otherwise attaching salts of lead to 
the plates before formation. The improved accumulator consists 
of a leaden frame divided into compartments, into each of which 
is placed a compact cylindrical spiral formed of a double strip of 
thin sheet lead and sheet asbestos. A series of such frames are 
arranged in a suitable containing vessel, and a current is passed 
through them in the usual way ; oxidising one plate to form the 
positive terminal, aod hydrogenising the other to form the negative 
terminal, (Sealed July 80, 1886). 


10,011. S. H. Emmens, London. Improvements in 
Compound Galvanic Batteries and in the Method of 
Working the Same, [4d.] August 24, 1885.—The object of 
this invention is to simplify the construction of compound galvanic 
batteries by combining in each cell the primary and secondary 
elements, and to diminish the cost of charging the secondary 
elements. Zinc plates and peroxidised lead plates are employed 
as the electrodes in each cell. The electrolyte is preferably com- 
posed of dilute sulphuric acid. The lead plates are charged 
with oxygen by being employed as anodes in an electrolytic bath 
of copper sulphate. The lead plates are mounted in frames so as 
to be easily removable when exhausted of their available oxygen. 
(Sealed August 13, 1886). 


12,378. A. Schanschieff, London. Galvanic Bat- 
teries. (6d.] October 16, 1885,—The improved battery is a 
zinc-carbon single-fluid battery. The elements are immersed in an 
exciting liquid obtained by adding sulphuric acid to a mixture of 
sulphate of mercury and water. The mercury deposited in the 
cells during use may be collected and easily reconverted into 
liquid to be again used in the battery. (Accepted July 16, 1886). 


2647. L. N. Loeb, London. (J. H. Howard, Boston, 
U.S.A.; Galvanic Batteries. [8d. 3 Figs.] February 23, 1886. 
—This invention relates to improvements in galvanic batteries by 
which they are adapted for use in connection with the incandes- 
cent electric light. The improvements consist chiefly in the 
production of an improved depolarising fluid composed of bichro- 
mate of soda, sulphuric acid, and water. The positive element is 
aslab of amalgamated zinc immersed in diluted sulphuric acid 
contained in a porous jar. The outer jar with the depolarising 
fluid, contains the negative element of the battery, carbon plates 
connected together by an improved ring or clamping device. 
In a reservoir at the side of the jar and separated from the rest 
of the cell by a porous partition, are placed dry crystals of 
bichromate of soda which are gradually dissolved by the fluid 
passing through the porous partition, and thus keep it in a state 
of concentration. (Accepted June 25, 1886). 


2648. L. N. Loeb, London. (J. H. Howard, Boston, 
U.S.A.) Galvanic Batteries. [Sd. 6 Figs.) February 23, 
1886.—This invention is substantially the same as the above by the 
same inventor. Common salt is added to the depolarising solution 
of bichromate of soda with the object of producing free chlorine, 
which is a powerful depolarising agent. (Accepted June 25, 1886). 


SWITCHES, 

10,817. N.G, Thompson, London. An Improved 
Switch for Electric Lighting. (8d. 3 Figs.) September 12, 
1885. A flat bar of metal with turned up ends or a channel-shaped 
casting a@ is fixed in any suitable manner to a base of wood or other 
insulating material. Between the ends of the casting is fixed a 
spring of steel or whalebone, which is longer than the supporting 
piece a, soas to takea bentform. A spindle d guided at its lower 
end by the insulating base, and at its upper end by the cover of 
the switch, is attached to the spring, and is provided with a brass 








plug e. This plug, when the switch is in the position shown, 
makes electrical connection between the two halves of a metal 
ring ff. On pulling the handle g out from the cover, the sprin; 
and plug will jump across to the ition shown by the dot 
line, and consequently break circuit between the metal pieces ff. 
The sides of the piece a also spring slightly outwards, thus facili- 
tating the movement of the spring and plug, and assisting in 
making the spring keep its bow form. As it is impossible to place the 
switch in any intermediate ition, the contact must be either 
well made or completely broken. (Accepted June 25, 1886). 


2067. C. A. Gisborne, London, (fF. N. Gisborne and D. 
H, Keeley, Ottawa, Canada). Automatic Electrical Cir- 
cuit Switches, (8d. 3 Figs.) February 12, 1886.—This in- 
vention is particularly adapted to telephone systems and relates 





to that class of switching which is operated by the removal of the 
receiving instrument and its restoration to a certain place pro- 
vided for it in the associated apparatus. The improvements con- 
sist in rendering available for the purpose of switching, the per- 
manent magnetism of the telephone receiver. When the telephone 
is being removed from its hook the suspending ring of 8. polarity 
touches in passing a switch plate, which thereby momentarily par- 
takes of the m etism throughout its length, and with its other 
end attracts and causes a lever to make contact. When the tele- 
phone is on the hook, the call bell is in the operating circuit, and 
when the telephone is off the hook, the telephone itself is in the 
operating circuit. (Sealed May 28, 1886). 


2080. A. Bechstein, London, Improvements in 
Electric Switches. (8d. 2 Figs.) February 12, 1886.—The 
improvements consist in the combination with a permanent re- 
sistance arranged to act as a temporary for the main current, 
of an electro- netic device for indicating a current in the 
circuit which is intended to be included in the main circuit. 
This invention further relates to the employment of an electro- 
magnet, the armature of which operates so as to prevent further 
movement of the switch lever in case of interruption of the cir- 
— oo is to be included in the main circuit. (Sealed June 1, 


CURRENT METERS, 


10,122, F. F. Yeatman, London. An Electric Meter 
or Current ing Instrument. (8d, 2 Figs.) 
August 26, 1885.—This electric meter consists of two discs a@ an 
b, fixed upon o; sons ends of the hollow shaft or tube c. The disc 
a is conaidefall ly larger than the disc b, and dips with its lower 
part in mercury contained in the trough e, whilst the lower part 
of the disc’b dips in the mercury of the trough d, which rests 
upon a suitable support. Magnetic poles N, N are placed on 
either side of the larger disc. The hollow shaft c is mounted 
upon a steel shaft f which is firmly fixed within and insulated 











from it, and the ends of which project considerably beyond the 
discs and form the true shaft upon which the discs revolve. Ona 
current of electricity being caused to pass from one trough to the 
other by way of the discs and their connecting shaft c, the discs 
will be caused to revolve at a speed which will depend upon the 
strength of the current, and also upon the strength of the magnetic 
field in which the larger disc is placed. The steel rod f may be 
connected at either end with a suitable train of toothed wheels 
with pointers to indicate upon dials the ampére hours of the 
current. (Sealed July 30, 1886). 


ELECTRIC RAILWAYS. 


5125. P. M. Justice, London. (S. H. Short and J. W. 
Nesmith, Denver, Colorado, U.S.A.) Improvements in 

ec ways or Tramways. (8d. 5 Figs.) April 
13, 1886.—This invention relates to a moving electric receptive 
device in continuous circuit with a stationary conductor. The 
conductor is ape (eee of secti properly insulated and adapted 
to the contact of moving current gatherers, the sections being 
connected by automatically closing contact pieces. An insulating 
bar carried by a car having contact surfaces in circuit with an 
electric receptive device on the car, is adapted to separate the 
circuit closers at the ends of the sections, and thus open the 
circuit and hold it open while passing. (Sealed July 27, 1886), 


9388. M. Volk, Brighton, Sussex. Electric Tram- 
ways or Railways. (8d. 3 Figs.) August 6, 1885.—This in- 
vention relates to improvements in the construction of the 
channel or tube for containing and insulating the conductor. The 
channel is made of wreught iron or steel, and has a continuous 
slot in its upper surface, The several lengths of the channel are 
connected with each other by means of flanged boxes in which are 
placed ordinary insulators, such as those used on overhead tele- 
graph lines. The conductors are made in similar lengths to 
those used for the channel, and the adjacent ends are bolted to 
a bracket which projects into the flanged box without touching 
the channel, and is Ht pape by the insulators in such a manner 
that these are subjected to no other strain than that of compres- 
sion. (Sealed August 10, 1886). 


MISCELLANEOUS. 


8622. R.A.Lee, London. Electrical Communica- 
tions between Door Knockers, Letter-Boxes, and 
Bells. (8d. 4 Figs.) July 16, 1885.—The knocker and its 
stud are connected by covered wires respectively to the top and 
bottom hinges of the door, whence the two wires are taken to 
an electric bell and battery to complete the circuit. The knocker 
is kept away from the stud by an insulating spring, so that the 
current only passes when the knocker is in contact with the 
stud. When the knocker is set in motion it also rings the bell. 
The letter-box on the door is connected to one wire, and a spring 
is fixed in connection with a secend wire in such a position that 
when the lid of the box is pressed inwards, it makes contact with 
the spring and rings the bell, the circuit being broken as the 
lid returns to its normal position, (Sealed August 13, 1886). 


10,164. E. H. 8S. Bruce, Oxford. Sandwich Boards 
for Advertising by Night by Means of Electric 
Light. (6d. 3 8.) August 27, 1885.—The sandwich boards 
are made of wood framework covered with canvas. A battery is 
arranged on the inner side of one board to supply the current to 
light oneor more incandescent electric lamps placed in a manner 
upon the board so as to illuminate the advertisement thereon. 
A reflector is used in connection with each lamp to intensify the 
light. A pulley arrangement is employed for lowering and raising 
the plates of the battery. (Accepted Jwne 29, 1886). 


11,153. E. J. Fraser, San Francisco, U.S.A. Treat- 
ing Wines and Liquors with Electricity. (8/. 3 Figs.] 
September 19, 1885.—According to this invention, new wines and 
liquors are ‘‘ aged” by an ‘‘induetion process,” which consists in 
placing the wine in a tank placed within the influence of an electric 
coil _ which is connected with a battery. (Accepted July 
2, 1886 








UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE CARRON IRON WORKS, FALKIRK. 
(Concluded from page 232.) 


| also are made iron buoys for torpedo moorings, and | the plan, the ground flour of which is used as a 


{some other work of a like description for Govern- 
On the floor over this the brass finishing 


| ment use. 


| drill shop, where the different parts of ironwork 
| used in the various articles have the necessary holes 


THE adjoining building, No. 6 (see plan, page 230/is done, there being the usual machine tools. | drilled in them. This is all done by template, the 
ante), is the erecting shop, and is 173 ft. long by | Steam is supplied for the low foundry department | parts being made as far as possible so as to be inter- 
90 ft. wide. Here the parts of grates, ranges, | by three single-flued cylindrical boilers and two | changeable, and thus easily renewed in case of need. 


registers, &c., are assembled and put together. 












inlets 


Fy 





Hoist 


Manhole = 


Cha 


el 


*U ‘ 
Section J line AB 


STOVES 






Babcock and Wilcox boilers, all fired by gas. 














| There are here a number of drilling machines of dif- 
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The building numbered 14 on the plan consists 
of two floors, the lower being used for working 
sheet iron for ovens, stoves, &c. Here are several 
machine tools especially designed for work of this 
description, which have all been supplied by Mr. 
E. W. Bliss, of Brooklyn, except one pair of shears 
made by the Carron Company themselves. Here 





Elevation 





In the japanning shop, No. 4, the stoves are 

heated by gas from the general works main, which is 

| burnt at night when there is not so great a demand 

| for gas for other purposes, the heat being retained 

| so as to be available in the daytime by a massive 
brickwork lining. 

We now pass to the long building marked 4 on 


‘the chimney is by the central flue shown. 























ferent types by Messrs. Greenwood and Batley, 
Smith and Coventry, and others. Twist drills are 
very largely used. The top floor is used for prepar- 
ing the parts and fitting up what is known as the 
**S.4.C.” range. Here are several machine tools, 
amongst the rest a six-spindle vertical drilling 
machine having headstocks with horizontal adjust- 
ment, each driven by a separate belt. Here also is 
to be fixed the plant specially adapted for turning 
out garden rollers. A machine for boring the 
centres and facing up the edges is shown in Figs. 8, 
9, and 10. The cross slide A, which is supported 
by two uprights BB, carries two saddles C and D. 
The roller to be operated on E is fixed upon the 
table F, to which is communicated a rotary motion 
in the usual way. The tool carried by the saddle C 
bosses the hole for the axle and faces the boss at 
the same time, while the tool carried by the saddle 
D faces up the rim of the roller. The build- 
ings marked 10, 9, and 2 are warehouses, the former 
five stories and the others two stories high. 
Attached tothe works is a brickmakingdepartment, 
which is shown on the right-hand side of the plan. 
This department has been specially laid out for the 
manufacture of stove bricks, and when not re- 
quired for this purpose, building bricks are made. 
There is a large drying stove 90ft. by 60ft., and three 
kilns for burning, all heated by gas from the general 
main supplied by the blast furnaces and producers. 
The waste heat from the kilns is also used for dry- 
ing purposes. The arrangement is shown in 
Figs. 11 and 12, of which the former is a sec- 
tional plan, and the latter a section on the line 
AB, with the kiln at the side shown in end eleva- 
tion as it would appear. The fresh gas from the 
blast furnaces or producers is carried in over- 
head tubes to the kilns, where it enters as indicated 
by the gas inlets marked on the plan. It is there 
ignited, and passes through the kilns, from which it 
may be drawn through the fiues shown, direct to the 
chimney if required. Should the waste gas, how- 
ever, be. required for heating the stove floor, the 
main damper, the position of which is indicated in 
the plan, is closed, and the other dampers shown 
are opened, so that the heat passes beneath the 
stove floor. From thence the communication to 
This 
arrangement only applies to the half of the stove 
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floor next to the kilns, but each floor has a separate 
supply of gas direct from the mains which passes 
through the gas inlets marked. The fresh gases 
follow the same course as the waste kiln gases, the 
two combining. The fires marked are for igniting 
the gases. 

The hoist shown is for lifting the tram wagons 
of wet clay from the ground level to that of the 
overhead gangway, from whence they are conveyed 
to above the brickmaking tables on to which their 
contents are conveyed through a shoot. The 
elevator also takes the dry ground clay from the 
well of the dry mill. The material is passed 
through a screen from which the fireclay is 
delivered through shoots into the two wet mills, 
and the coarse material is sent back to the dry mill 
by a shoot to be reground. The fine dry clay can 
also be delivered from the screen on the first floor 
to be there stored, and from thence taken in tram 
wagons to the railway alongside. This is the 
furthest point to which the heating gas mains are 
carried, being a distance of nearly 800 yards from 
where the gas is generated. 

We have so often referred to this system of heating 
by gas in the course of our description that our 
readers cannot fail to have seen that it forms a 
notable feature in the economy of these works. 
No volumes of dense smoke arise from the Carron 
Works to pollute the atmosphere and render 
the country hideous, as is the case with other 
large factories in this and, indeed, all other manu- 
facturing districts. We presume there is an 
economical advantage in the system, or it would 
not be so completely carried out in an establish- 
ment as shrewdly managed as Carron. It is 
true there are blast furnaces here, and, therefore, 
as it were, a natural supply of gas, but this has 
been supplemented by a battery of producers. We 
understand that the company intend carrying out 
this system to such an extent that the only fuel 
used in these works will be that put into the blast 
furnaces, the producers, and smithy fires. 

We now pass to what is known as the high 
foundry, where the heavier work is done. It is 
devoted principally to loam moulding for such 
articles as sugar pans, dyers’ pans, chemical stills, 
&ec. There are two reverberatory furnaces and four 
jib cranes, the largest of 20 tons. Experiments 
are about to be made here with a view to melting 
by means of furnace gases by the aid of regene- 
rators. 

The extension to this part of the works, which 
will form a fine foundry 154 ft. long by 80 ft. broad, 
is quite new, and we hope to illustrate and de- 
scribe it at a future date. There are four cupolas, 
and it is intended to charge these with molten 
iron from the blast furnaces, which will be brought 
in a ladle by a locomotive. The manner in which 
this scheme is to be carried out will depend on 
the experience gained by actual experiment when 
the work is complete. There are four large casting 
iron-lined pits, one of oval form 50ft. by 30ft. in 
horizontal section and 12ft. deep, a circular one 
30 ft. in diameter and 18ft. deep, and two others 
10 ft. in diameter and 12 ft. deep. 

In connection with the works are many depart- 
ments to which we have not made reference. For 
instance, there is the engineering department near 
the blast furnaces, where all the machinery in con- 
nection with the works and the company’s collieries 
is kept in order, and where a good many machine 
tools of special design are made. Some of the 
engine work for the company’s line of steamers is 
also done here at times, but the majority of this is 
carried out at the marine engine shops at Grange- 
mouth, owned bythecompany. In this department 
there are the usual machine tools and appliances. 
Next to this is the boiler-makers’ shop, and beyond 
this again a joiners’ shop. The machinery in this 
part is driven by a turbine, the water being drawn 
from the dams at the back of the works. This 
was made and erected by Mr. Randolph, the founder 
of the great shipbuilding firm at Fairfield. There 
are also extensive warehouses for foundry goods 
and other buildings of a similar kind, to which no 
reference has been made. The offices are very ex- 
tensive, there being over 100 clerks employed in the 
commercial department. There is a goods station 
within the works and also a post and telegraph 
office. 

The works cover an area of twenty-eight acres. 
They contain five miles of light railway, on which 
there are 150 trucks; and all the different 
floor levels are connected by hydraulic hoists. 
There are also between four and five miles of 





standard gauge railway within the works, besides 
the connections with the railway company’s line and 
the collieries. For use on these there are four 
locomotives and 400 trucks and wagons. There is 
also one of Brown Brothers’ hydraulic capstans in 
the yard for shunting. The system of pipes, by 
which the illuminating gas, heating gas, steam, 
high and low-pressure water are conveyed, is very 
elaborate and well arranged, the steam and gas 
pipes being carried overhead and the water pipes 
underground ; the way in which they are laid down 
is wel] shown by the references in the plan. The 
fire-extinguishing arrangements, in connection with 
the latter, have already been referred to. There is 
also a gas works on the premises for supplying the 
illuminating gas. 





CABLE TRAMWAYS. 
By J. Bucxnat-Smitu. 
(Continued from page 4.) 

Atmost immediately after the commencement of 
the Melbourne cable tramway, works of about two 
miles in length were commenced in Sydney, and 
these have lately been brought to a successful issue. 

We will now revert to the more recent develop- 
ments of the system in Great Britain. 

In 1884 powers were obtained to construct about 
five miles in Edinburgh, with the view of opening 
up the northern districts of this capital. Contracts 
were entered into for the execution of the works, 
but owing to subsequent events the construction 
has been postponed, and, indeed, it is only at the 
present time that a solution of the difficulties encoun- 
tered has been found, It is now expected the line 
will be commenced without further delay. This 
cable system: was designed and located to serve 
the northern districts of Stockbridge, Trinity, and 
Newhaven, and passing respectively vid Royal 
Circus and Frederick-street and Cannon Mills, 
Pitt and Hanover-streets to Princess-street. The 
steepest gradients will be about 1 in 13 to 1 in 14; 
the Cannon Mills section will be built first. 

The Corporation of Birmingham, acting under 
reports and opinions of their Public Works Com- 
mittee, supported by Sir Frederick Bramwell as 
their consulting engineer, have unanimously agreed 
upon the immediate construction of a cable tram- 
way system within their borough. The neces- 
sary financial arrangements have been satisfactorily 
arranged, so that the works will be proceeded with 
at once. The system will consist (at first) of about 
four miles of double track ; the average steepest 
gradients being about 1 in 20(in one place), 1 in 13, 
and the sharpest curve 45 ft. radius. 

It is intended to construct and work the system 
in two sections, the first being from Colmore-row 
vid Snow-hill and Holyhead-road to Handsworth, a 
length of 2 m. 7 fur. 140 yds. The second section 
extends from Colmore-row to Selly-road vid the 
Bristol-road, and thus making an aggregate dis- 
tance of about four miles. The gradients above 
referred to are upon the first-named section, those 
in the latter being very light. The gauge of 
the track will be 3 ft. Gin. The report of the 
Public Works Committee contains a_ tabulated 
series of replies from the authorities of San 
Francisco, Chicago, Philadelphia, New Zealand, 
&c., in answer to inquiries made by the mayor 
of Birmingham respecting the cable system, and 
to a large extent influenced by these replies, the 
Committee arrived at the following conclusions : 

‘*1. That the cable system is practical and suit- 
able for the routes proposed. 

‘*That under proper regulations it appears to be 
as safe, if not safer, than steam, and as safe as 
horse traction. 

‘*3. That with a frequent service of cars, it 
appears to be cheaper to work than horse traction 
and as cheap as steam traction, even with the extra 
capital outlay. 

‘*4, That it possesses advantages over steam 
traction in being more free from noise, entirely 
free from smoke, steam, or fumes, and less un- 
sightly. 

‘5, That it avoids cruelty to horses. 

‘*6, That it possesses advantages over both steam 
and horse traction, in uniformity of speed, in ad- 
mitting of more frequent service, in power of ex- 
pansion to meet sudden emergencies at little 
increased cost, in being able to ascend steep grades 
with ease, and generally it appears to possess fewer 
inconveniences and annoyances to the house- 


the users of the cars than other systems in practical 
work.” 

Due consideration was given te locomotives, com- 
pressed air, and electrical motors, but the latter 
were discarded at an early stage as impracticable or 
uneconomical. 

It may be worth noticing that the authorities ‘in 
order to form an idea as to whether the central slot 
rails would be likely to be a source of trouble in the 
crowded streets of Birmingham,” laid a short length 
of 22 yards in Snow-hill, just above the station gates, 
but so far it has not given rise to any complaints. 
It may also be mentioned that at the close of 1883 
a somewhat similar trial section was laid at Kirk- 
dale, Liverpool. 

Perhaps the most important reply given by the 
mayor of San Francisco (Cal., U.S.A.) to the queries 
of the Birmingham authorities, in reference to the 
cable lines of that city, was that, ‘‘all these roads 
pay dividends from 8 to 24 per cent. per annum.” 
Another important conclusion arrived at by 
this inquiry was that the cost of working the 
cable system appeared about 3d. per mile less 
than that of working by locomotives and 6d. less 
than horse traction under average favourable con- 
ditions. Messrs. Pritchard and Kincaid are the 
engineers to this work. 

We now turn to a recent project for the ap- 
plication of the ‘‘endless cable system of trac- 
tion” to the working of underground railways, and 
although, perhaps strictly considered, it is a matter 
somewhat outside the title of these articles, the im- 
portance of the application should afford suflicient 
explanation for the apparent digression. 

The project ahove referred to is Mr. J. H. 
Greathead’s proposed underground railway from 
King William-street, City, to the Elephant and 
Castle, which works will now be commenced and are 
expected to be completed and open for traffic within 
eighteen months. 

As regards the novelty of the application, little 
remains to be said, as we are well aware that the 
system, per se, has been known and used for years 
in mines, and only the scheme proves how fre- 
quently ‘‘history repeats itself”; indeed, we find 
that in 1864 Mr. P. Barlow, C.E., advocated a 
similar system of cable haulage for working traftic 
in tunnels or subways. 

During the discussion upon the papers by Messrs. 
B. Baker and W. Barry upon the Metropolitan 
(Underground) Railway, read before the Institu- 
tion of Civil Engineers last session, Mr. Greathead, 
M.1.C.E., directed attention to the present un- 
economical and obnoxious working of locomotives 
upon this system, vide vol. lxxxi. of the Proceed- 
ings of the Institution. 

Independent of the evolution of highly objection- 
able and deleterious gases and products of com- 
bustion, combined with difficulties of ventilation, 
Mr. Greathead called special attention to the large 
proportion of locomotive power that is practically 
wasted upon the Metropolitan system, and asa result 
of careful investigations, he stated thatthe proportion 
of power actually or effectively utilised for carrying 
the live load (i.e., passengers) was only something 
like 2 percent. of the total maximum power exerted. 
In conclusion, Mr. Greathead mentioned that he 
believed the ‘‘cable system” of traction could 
frequently be utilised for the above stated purposes 
with more satisfactory results, such as absence of 
pollution of the atmosphere, greater facilities for a 
quicker service at as high speeds and considerably 
reduced cost. 

Reverting to Mr. Greathead’s scheme, before 
alluded to, and for which Parliamentary powers 
were granted in the session of 1884, it may be 
mentioned that a company has been formed for 
carrying out these works under the title of ‘The 
City of London and Southwark Subway Company,” 
and an excellent undertaking they appear to have 
in hand. = 

This cable railway subway will commence at King 
William-street (adjoining the Monument Station of 
the Metropolitan Railway), whence it will proceed 
under the River Thames, and Borough High-street, 
Blackman-street, and Newington Causeway, a dis- 
tance of about 14 miles. There will be four stations 
on the line, at King William-street, London Bridge 
(Surrey side), Dover-street (Borough), and Ele- 
phant and Castle. Two separate tunnels will be 
constructed (of about 10 ft. internal diameters), the 
one for the ‘‘up” and the other for the ‘‘down 
traffic. On a portion of the line there will bea 





holders on the line of route, interferes less with 
vehicular traffic, and affords greater advantages to 


gradient of about 1 in 30. ’ 
The haulage cable will be driven at a uniform 
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speed of about fifteen miles per hour, and it is in- 
tended to despatch cars or trains at about every 
two minutes’ interval. 

With respect to the system and designs for the 
construction of the tunnels, by Mr. Greathead 
(the company’s engineer), great originality and 
ability have been displayed, the entire scheme 
being fully endorsed by Sir John Fowler (the 
company’s consulting engineer), and Mr. Benjamin 
Baker. 

The cost of the entire works, including lands, 
buildings, hydraulic and mechanical machinery and 
appliances, &c., is estimated at about 300,000/., or 
less than one-half of the capital expended per mile 
upon the underground portion of the Metropolitan 
Railway. The tunnelling operations will, where 
necessary, be carried on by the action of imping- 
ing currents of water, forced against the resisting 
materials encountered in front of the ‘‘ tunnel- 
ling shield.” The materials thus dislodged in 
front of the shield will be forced backwards 
through pipes into receptacles situated in the ex- 
cavated or completed part of the tunnel. Tools 
and boring appliances may be used in front of the 
shield if required. As the earth or materials 
will be thus dislodged and scoured away, the 
shield, with its cutting edge and front protect- 
ing plate, will be forced forwards by presses or 
rams. Before, however, this shield is thus pro- 
pelled a cast-iron tube (built up of segments bolted 
together) will be formed within the same, so that 
as it advances, it will leave behind it a complete 
metallic and water-tight tunnel or subway. 

Mr. Greathead’s methods and apparatus, for 
preventing any settling of the structure ; counter- 
acting the pressure of external air, water, or semi- 
liquid matter; removing deposited débris ; scouring 
and flushing the circulating pipes, &c. ; facilities 
for entrapping and removing detached boulders ; 
devices for the employment of tunnelling tools 
through the shield, &c.; are very ingenious and 
deserve special notice, which these series could not 
consistently pretend to devote. 

The financial prospects of the scheme certainly 
appear very good, when we remember that the ap- 
proximate number of persons who pass over London 
Bridge in the course of a year must amount to 
something like 55,000,000. Carrying capacity for 
about 100,000 persons per day can be provided, 
although an estimated revenue sufficient to pay 12 
per cent. per annum upon the capital to be ex- 
pended, is based on only carrying 33,000 pas- 
sengers daily at one penny each, but the working 
expenses are assumed at only about 27 per cent. 
of the gross receipts. 

Similar cable traction subway projects are engros- 
sing careful attention, and several other cable 
tramways are under serious consideration, but suffi- 
cient examples have already been given of lines 
in actual practice. It is, however, unquestionably 
a great hindrance to the system, that many of the 
most important tramway leases expire in a few 
years, so that existing companies will not attempt 
to seriously consider the advisability of adopting 
or converting some portions of their systems, until 
they are in a better position to be able to judge 
whether their leases will be renewed, and if so, 
upon what terms and conditions. 

On the Continent serious attention is apparently 
also being given to the system before us, e.g., in 
parts of Belgium, Germany, Switzerland, Italy, 
Spain, and Portugal, &c., but most of the countries 
on the Continent move slowly in such matters, and 
require much time for preliminary formalities and 
so-called studies. 

In some of these countries room exists for the 
advantageous application of cable traction, owing 
to excessive gradients for the working of which 
animal power is totally unsuitable. It should not 
be lost sight of, however, that in many foreign 
countries, the taxes or duties placed upon manu- 
factured materials and machinery, &c., are so 
excessive, that mechanical enterprises are seriously 
‘‘ handicapped,” and countries are sometimes de- 
barred from the benefits of modern applied science, 

The employment of cable traction for operating 
tram or railway passenger cars, and in which the 
hauling cable is arranged to work within a slotted 
street tube, has been known and used for some few 
years past in Portugal, and as may be seen in opera- 
tion at Bragga and Lisbon. For example, a small 


cable tramway was built about four years ago in the 
latter city, up the Calcada da Lavra, and which is 
operated by a small steam engine at the elevated 
terminus of the line; a section of the slotted cable 





tube is given in Fig. 67. The gradients up these 
streets (Calcada) in Lisbon are very steep indeed, 
e.g., from 1 in 6 to 1 in 10. About eighteen 
months ago another somewhat similar cable tram- 











way was constructed in this city, viz., up the 
Calgada da Gloria. The slotted cable tube is 
similar to that shown in the last figure, but in this 
case the cars are worked hydrostatically, i.e., tanks 
are provided under the cars, which are alternately 
filled with water at the elevated terminus and 
emptied at the lower one, and in this manner it 
will be readily understood that the descending or 
‘*down”’ cars pull up or raise the ‘‘ up” cars; in 
fact, similar to the water car elevators in use at 
Scarborough. The cars are fixed permanently to 
the cable, whilst brake and pinion wheels are 
arranged on the axles of the cars, to travel in a 
*¢ racked rail,” so as to arrest the descent of the car 
or cars should the cable slip, be cut, or stranded. 
It may be readily imagined that the presence of 
these rack rails in public thoroughfares does not im- 
prove the appearance or safety of the streets. 
Financially, such cable lines give satisfactory re- 
turns, but mechanically, the engineering details are 
indifferent, and in some cases the permanent ways 
give already indications of ‘‘settling.” Steam 
engines, however, have been found to work these 
lines more economically than water ballast, except 
in cases where water can be procured practically 
free of cost, and the conditions of a line are pecu- 
liarly suitable for such class of gravitation working. 
(To be continued.) 
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Harbours and Docks, their Physwal Features, History, 
Construction, Equipment, and Maintenance. By LEVESON 
Francis VERNON-Harcourt, M.A., M. Inst. C.E. 
Oxford: At the Clarendon Press. 

Mr. Vernon-Harcovurt, the author of ‘‘ Rivers 

and Canals,” has given us the result of further re- 

searches in the kindred subject of ‘‘ Harbours and 

Docks,” and we think that his heads, as expressed 

on the title-page, do scant justice to the extent of 

information given, for amongst many other details 
he enters fully into the comparative cost and effi- 
ciency of the several works described. The first 
volume containing the text, is divided into two 
parts, dealing respectively with harbours and docks, 
separated by a chapter on lighthouses, beacons, 
buoys, and the removal of sunken rocks, includ- 
ing the details of boring the Hell Gate rocks, and the 

result of the first firing in 1876. 

Before treating of harbours, three chapters are 
devoted to preliminary considerations, such as 
waves, tides, currents, prevalent winds, &c., all of 
which must be studied by the engineer in deter- 
mining the site of a harbour. As might be expected, 
waves are explained very fully, and the different 
theories, formulz, and observations are given accord- 
ing to the following authorities: Emy, Airy, Scott 
Russell, Hawksley, Stevenson, and Douglass. The 
difference between waves of translation and oscil- 
lation is described, and as an instance of the 
power of waves, the fact is related that in 
Wick Bay a mass of masonry weighing 1350 tons 
was displaced by their force. After dwelling on 
the theory of tides, the author shows the great im- 
portance that they, together with currents, exert 
in determining the details of a harbour, especially 
noting the changes they cause in the adjacent coast, 
referring to Sandwich and others of the Cinque 
Ports, which have ceased to be porta, as instances 
in point. 

The classification of harbours is a somewhat hard 
nut to crack, and in the general descriptions first 
given they are grouped according to their forms, 
whereas in the later chapters going into their 
details, they are arranged in relation to the type of 
breakwater which protects them. Jetty harbours 
are, however, dealt with according to form, as that 
is a consideration of much more importance than 
the construction of the jetties. The width of har- 














bour entrances is considered, and Mr. Thomas 

Stevenson’s formula for the reduction in the height 

of waves is given. However, experience at Madras 

points to considerably less reduction in height than 

the formula would lead us to expect. The author 
therefore thinks that more extended observations 

are needed concerning this important subject. 

Jetties and breakwaters are taken together. The 

general description of the former is not very long, 

but the best part of three chapters is devoted to 

that of breakwaters. Perhaps the method of sepa- 
rating generalities from details may be well adapted 
for the use of students, but it necessitates a con- 

siderable amount of repetition, and we think that 
space might have been saved by a different arrange- 
ment, and there would have been room for extracts 
from the author’s earlier work on ‘‘ Rivers and 
Canals,” to which he sometimes refers. The 
arrangement as it stands seems also unsuited for 
use as a book of reference. However, as there is a 
good index provided, it matters less than it might 
do otherwise. Breaxwaters are divided into three 
types, namely, mound of rubble or concrete blocks ; 
mound with superstructure ; and upright wall (in- 
clusive of walls with battered or curved faces), In 
the author’s opinion ‘‘the most perfect type of a 
mound breakwater consists in a due combination of 
rubble stone and concrete blocks. By placing rubble 
stone at the base, and raising it on the sea slope to 
the limit below the sea level at which it will stand 
at 1 to 1, and then using larger stones or concrete 
blocks, increasing in size towards the top, as a 
covering to the sea slope, whilst retaining the 
smaller rubble for the interior and the harbour 
slope, it is possible to construct a mound having 
slopes throughout of 1 to 1, and therefore contain- 
ing the least amount of material.’’ Examples of 
such a system are presented at Algiers, Alexandria, 
and Port Said. A superstructure on the top of 
a mound has the following advantages : its weight 
protects the top of the mound ; it prevents the 
materials on the sea slope being forced into the 
harbour by storms ; it enables less material to be 
employed ; it allows of a roadway and quay on the 
top, and it issuperior to a pitched slope. Its dis- 
advantages are that it has to be built upon a base 
which takes a long time to subside ; unless the 
blocks forming the superstructure are laid well 
below low water, where cement cannot be used, 
they are liable to be undermined by the waves, and 
further the wall has to resist the whole force of the 
waves, whereas a mound allows a portion to pass 
over into the harbour. We give the summing up 
by the author on this subject : ‘‘ Of all the varieties 
of the type, the best appears to be a superstructure 
founded some 20 ft. below low water upon a simple 
rubble base, and formed with large concrete blocks 
laid by overhanging cranes upon the sloping block 
principle, securely connected vertically and trans- 
versely, and capped with concrete-in-mass after 
settlement has ceased.” The third type of break- 
water with upright walls may be adopted with ad- 
vantage when materials are scarce, depth of water 
moderate, and the bottom hard, and where it is 
desired to use the breakwater as a pier ; this 
system has been adopted at Aberdeen, Newhaven, 
and Dover ; at the last-named place the founda- 
tions were laid as deep as 40 ft. below low water. 
Concrete in bags has been found very advantageous 
in connection with this type of breakwater for 
forming the foundation and protecting the foot of 
the wall. 

Jetty harbours with parallel jetties like those at 
Dieppe, Calais, Gravelines, Dunkerque, &c., are 
described with their advantages and faults, and 
although the author thinks that in the present state 
of our knowledge they would have been differently 
designed, yet they have proved to be successful at 
a moderate cost, and with the help of sluicing basins 
and sand pump dredging outside the pier ends, 
comparatively eflicient. The only instance of this 
system being superseded by a large inclosed har- 
bour is at Boulogne, and this is probably from 
commercial necessities. The deficiencies of parallel 
jetties may be avoided by constructing solid con- 
verging jetties which provide a reservoir of tidal 
water, afford ample room for shipping and dredg- 
ing, reduce the entering waves, and in some cases, 
by being kept low in parts, allow the littoral cur- 
rent to pass unchecked, and also present less 
obstacle than parallel jetties to the regular flow of 
the current round the entrance. The harbours de- 
scribed as examples of this type are Dublin, Aber- 
deen, Charleston, Galveston, Newburyport, Sun- 





derland, and Yminden. The harbours described 
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as being protected by rubble mound breakwaters 
are Plymouth, Portland, Delaware, Howth, Kings- 
ton, and others. This is the simplest kind of 
breakwater, but it requires an abundant supply of 
stone, and its sea face is liable to be disturbed by 
storms, unless protected by large stones or con- 
crete blocks, or by pitching. 

The breakwaters in the Mediterranean harbours 
are generally formed of mounds composed of mixed 
rubble and concrete blocks. The harbours described 
as being protected by a mound surmounted by a 
superstructure founded at low water, are Cherbourg, 


Holyhead, Portland, St. Catharine, Genoa, Bou- | 








U. 8S. SIGNAL STATION ON PIKE’S PEAK. 


logne, St. Jean de Luz, and Leghorn. At Manora, | chapter on lighthouses, &c., completes the first 
Alderney, and other places, the superstructures | part of the volume. 

were founded below low water. A long list of; The second part commences witha chapter on the 
harbours are described as being protected by up- | choice of sites for docks, and having pointed out what 
right walls. In each case the harbour is described | is favourable for national dockyards and harbours, 
separately, its history given, and such details as the | the author proceeds to commercial docks, showing 
exposure of site, height of tides, size and weight of | how many points have to be considered, and refers 
concrete blocks, and sorted rubble stone, the cost|to Dunkerque, which, although less favoured by 
of construction per foot run, the cost of main- nature as regards the depth of its approach channel 
tenance, and many others are pointed out, which | than either Calais or Boulogne, has far outstripped 
testify to an immense amount of labour and/ those places in importance, presumably from its 
patient research on the part of the author. After| being more suitably situated for through trafic. 
referring again to harbours on sandy coasts, a| Although the tendency of the present day is to 
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choose sites for docks nearer the sea than formerly, 
as in the Thames, yet Flushing has been unable to 
arrest the traffic on its way to Antwerp. These 
examples illustrate the capriciousness of trade. In 
dealing with dock and quay walls the author gives 
much useful information, including comparative 
costs. These, however, are not quite conclusive 
as to the cheapest form of construction on account 
of the variable foundations and the difference in 
cost of materials at different places. The fact, how- 
ever, that concrete has largely superseded other 
materials seems very plain. The improvement in 
the manufacture of Portland cement may have had 
something to do with this. The thickness of walls 
at different places are compared, and, as might be 
expected, it is hard to deduce uniform rules from 
the several results of many minds working on very 
varied bases. The author seems to object theo- 
retically to walls formed with pockets filled with 
concrete, and recommends that coping stones should 
be dowelled by means of angular grooves cut in the 
sides of adjacent stones to be run in with cement. 
However, he thinks that ‘‘it is preferable not to 
run the groove right through the stones, so that the 
dowel may not show on the top,” but he does not 
tell us how to run the cement into the spaces so 
formed. 

The result of some careful experiments in pile- 
driving for the New York quays is worthy of note 
and testifies to the care bestowed in preparing the 
volume ; the bottom referred to consisted of mud 
200 ft. thick, and it was found that though a 100 ft. 
pile driven its full length into the mud by an 18 ewt. 
ram with a 10 ft. fall, yielded some inches at the 
last blow, and could be pulled up again directly 
afterwards with a strain of only 3 or 4 tons, yet if 
the pile was left for some hours it was impossible to 
draw it, and when left for several days, any further 
attempt to drive it only injured the head. 

Before dealing with the detailed description of dif- 
ferent docks, two chapters are devoted to the general 
details, such as dock entrances, locks, gates and cais- 
sons, graving docks, movable bridges, mooring posts, 
capstans, buoys, cranes, coal tips, sheds, warehouses, 
hydraulic machinery, compressed air system, «&c. 
The comparative cost per square foot of many dock- 
gates is given, of which we quote a few examples ; 
those at Avonmouth (wooden gates) cost 1/. 6s. ; at 
South-West India Docks (iron), 11. 19s. ; at St. 
Nazaire (wooden), 2/. 18s.; (iron), 3l. 6s. ; at 
Havre (wooden), 4/. 10s. ; the cost of graving docks 
varies from 1/. to over 4l. per cube yard of con- 
tents, the most recent examples at Portsmouth 
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averaging about 2/. Several different arrange- 
ments of quays with their comparative advantages 
are described, and the average length of quay in 
proportion to the acreage of water is treated of. 
Four chapters are devoted to detailed descrip- 
tions of British docks, the last two to foreign 
docks and river quays, and the information im- 
parted is both varied and voluminous, and many 
very interesting comparisons are pointed out. 
There are seven appendices containing in a tabu- 
lated form a considerable amount of useful know- 
ledge, including the height and range of tides at 
different places, the constitution of concrete as 
used in some of the works mentioned, and several 
commercial details showing the growth of trade 
both in tonnage and value. The second volume is 
devoted entirely to plates, and great care has been 
taken in using suitable scales for plans for con- 
venience of comparison, the scales adopted being 


a 1 1 : 
30,000" 30,000" 824 5 O69" Sections of breakwaters and 


dock walls are shown respectively to the scales aw 
and = of the natural scale, 


Having glanced at the principal features of Mr. 
Vernon-Harcourt’s work we can commend it to 
the notice of engineers great and small, and we 
trust they will not regret having found a place for 
it in their libraries. 








THE QUEEN CITY OF THE PLAINS. 
(From our New York CorRESPONDENT.) 
(Concluded from page 243.) 

Tur air is cool and balmy, and the adjacent 
wonders and the excellent hotels render Manitou 
one of the finest watering-places in the world. The 
mineral springs are effervescing, and consist, one of 
soda, one of sulphur, and one of iron. This latter 
bursts from the earth at a temperature of ice water, 
and is thoroughly impregnated with iron ; in hold- 
ing it up to the light, bubbles rise as they do in a 
glass of champagne. It is consoling and strengthen- 
ing to all partakers, and the hotel where it is 
a specialty is one of the best at Manitou. 

The first thing to be explored is the ‘‘ Garden of 
the Gods,” situated near the town; it is full of 
enormous boulders, which have by the action of the 
water been worn into fantastic shapes. This locality 
was undoubtedly the source of an immense lake, and 
these boulders show plainly how the waves have 
worn their sides and have earned for them the 
titles which posterity has affixed. There was some- 
thing rather awe-inspiring as we gazed on these 
relics of an age far beyond the memory of man, and 
the reflection of what scenes and what prehistoric 
monsters these quaint and curious stones had wit- 
nessed was forced on the beholder. 

The grandest sight of all was the view of Pike’s 
Peak through the gateway of the ‘‘Garden of the 
Gods.” This is admirably shown in the illustration 
(see page 242 ante). 

These rocks, which are of sandstone, rise on 
either side over 400 ft., and the white rock in the 
foreground only a short distance from them is lime- 
stone. On entering the gateway rocks of the most 
fantastic appearance are seen ; nearly one hundred 
are to be selected, which have various names due 
to their fancied resemblances, the favourite names 
being the Sphinx, the Cathedral Spires, which 
look like those of Milan, the Kissing Camels, &c. 

At the approach from Manitou a large balanced 
rock stands as a sentinel who would challenge 
any sacrilegious visitor. It looks as though the 
slightest push would precipitate it down the steep 
incline it dominates, and yet it probably stood 
where it now rests when the earth was young, 
and may stand there till the final disruption of all 
things. 

If this strange spot where Neture seems to have 
sported with huge masses of stone looks attractive 
by day, its weird forms look even more uncanny at 
night, and the silvery light of the moon enhances 
their strangeness and magnifies their mysterious 
influence. As this was the proper season, every 
one had the moonlight view, and all were impressed 
with the grandeur of this most picturesque spec- 
tacle. 

The party for Pike’s Peak started early, and 
made the ascent and descent in twelve hours. The 
signal station at Pike’s Peak is a most dreary place, 
and no one who is detailed there is an object of 
envy, as may be judged from the illustration on 
page 256. 

The next day a party started for the Cheyenne 





Cafion, and it may be said that the millionaires of 
Manitou will be its livery stable men. Not that 
their charges are so exorbitant, but their arrange- 
ments are so complete for preventing the traveller 
from seeing more than one thing ina day. For in- 
stance, Cheyenne Cafion is by way of Colorado 
Springs sixteen miles distant, but why one must go 
by the springs was a question promptly asked of our 
driver. He said there was no other way, although a 
road seemed to go in the direction of the cafion 
from the ‘‘ mesa” or tableland. After we had 
gone by the way of the springs, which occupied 
the day till 3 p.m., and was very much like going 
to Ludgate Hill from Charing Cross by way of 
High Holborn, our driver discovered ashort cut for 
the return, which landed us in Manitou in 1} hours. 
As the team was hired by the day, one can apply 
the reasoning, since we were told we must take 
it all day as it could not be done in less time. 
Nevertheless, in full view of all these facts, the 
writer unhesitatingly says, it paid. 

At the summit of this cliff is the graveof ‘‘H. H.,” 
who has so abused our beneficent Government for 
its dealings with the Indians, and has thereby, in 
the writer's view, simply shown herself to be an 
extremely silly and impracticable woman. How- 
ever, he is a sceptic on her merits and has yet to 
see one of her books which in his judgment will 
repay perusal, her last, ‘‘ Romona,” being more im- 
possible than any other. 

On the day following, we went to Ute Pass and 
saw the Rainbow Falls; a sketch of Ute Pass is 
given on the preceding page. 

The falls are surprisingly beautiful, and the 
horses no doubt thought the road up the pass, of 
which an illustration is given, did not warrant any 
display of enthusiasm. It was a fearfully steep 
pull, but at the summit was the celebrated 
“* Cave.” 

The writer is pretty well ‘‘ up” in caves (certainly 
we all were on this at the elevation). Mammoth 
and Luray Caves have both been visited by the 
Society; the latter stands without a peer for beauty, 
but the Manitou cave is certainly remarkably fine 
and well worth the climb it costs and the one-dollar 
entrance fee. The stalactites are semi-translucent, 
of great beauty,” and of marvellous shapes. The 
‘* organ” is composed of a series of them alongside 
of each other, and when struck each has a different 
note, the result is that a skilful player can perform 
on them with great effect. There were also many 
other beautiful and wonderful stalactites and stalag- 
mites. 

On leaving Ute Pass, we rode to William’s Cafion, 
of which the engraving on the preceding page gives 
an excellent idea. 

In some places this was so narrow that the 
whippletrees scraped the walls on either side. The 
cliffs towered up above us in great magniticence and 
to dizzy heights, while the action of the river which 
had undoubtedly flowed through it at some time, 
had cut the rocks into the most fantastic shapes and 
castellated appearance. This too hasitssubterranean 
cave, but we took their word for it, and they did 
not take our dollar, so we returned to our hotel 
richer in pocket and with a new supply of faith. 
One thing more ——e the Manitou trip to our 
great regret, and that was the swimming bath. 
This structure is very picturesque and very con- 
viently arranged. One can take a most luxurious 
hot soda bath and then plunge into the swimming 
tank some 200 ft. by 100 ft. and about 54 ft. deep. 
When he has finished and taken a good drink of 
the soda spring, he will feel so invigorated that he 
will unhesitatingly say ‘‘ life is worth the living.” 

That night we again resumed our train of hotel 
cars and sleepers, and three days later rolled into 
the Grand Central Depdt in New York, a wiser and 
it is to be hoped a better party. 

The train kept up its record for speed all the 
way, the rate rising in some instances to about 
70 miles an hour. The last 18 miles took 18 minutes, 
counted from stop to stop, and no one will soon 
forget the Colorado convention of the American 
Society of Civil Engineers. 





BALTIMOREAND THE Conco—An African line of steamers 
to ply between Baltimore and the Congo has been incor- 
porated at Washington, with a oe mri capital of 
2,000,000. Mr. Henry Cox is the president. 


FLOATING IsLanps.—The floating islands of pumice, 
thrown up by the late stupendous volcanic eruption at 
Krakatoa, in the Javan seas, are found to have drifted 
in the Indian Ocean, 676 miles in a direction west by 
south, from the spot where they were a year ago. 
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TORPEDO BOAT MACHINERY. 

In continuation of our notices of the machinery* 
used by Messrs. Yarrow and Co. in their torpedo 
boats, we give this week a two-page illustration of 
the pumping engines used by this firm in their boats. 
These pumps are quite independent of the main engine 
and have been used by Messrs. Yarrow in the greater 
number of their first and second-class boats. Fig. 1 
is an elevation mostly in section ; Fig. 2 is an end 
elevation partly in section; and Fig. 3 is a plan 
also partly sectional. It will be seen that these 
pumping engines are of that type which insures the 
strains passing directly from the steam cylinders to 
the pumps, the shaft and flywheel only being used to 
equalise the motion, and to drive the slide valves. 
Although some trouble was at first experienced owing 
to the liability of the engines to ‘‘ stick” when work- 
ing at low speeds, this has been got over by modify- 
ing the cut-off in the steam cylinders so as to approach 
more nearly to the various amounts of power absorbed 
during different portions of the stroke. ‘These pumps 
have been run up to speeds of 450 revolutions a minute 
without any difficulty being experienced. The object, 
however, of having independent pumps is to insure the 
greater certainty of action due to a slower speed than 
that at which it is necessary to run torpedo boat pro- 
pelling engines. The general arrangement of the 

umps is well shown by our illustrations, and does 

not therefore require any complete detailed descrip- 
tion. The circulating pump is single-acting, but 
an almost continuous flow of water is obtained by 
means of the trunk above the bracket. The action is 
further assisted by the air vessel as shown. Fig. 4 
shows the steam cylinders in plan. It will be seen 
that the slide valves are canted. This arrangement is 
followed in order that the cylinders may be brought 
closer together without reducing the area of the ex- 
haust passages. Figs. 5 and 6 illustrate the feed pumps, 
and Figs. 7 to 13 are various details of framing, &c. 
The pump valves are large in diameter, and the lift is 
small. The diameter of the suction valves is 23 in., 
and the delivery valves are 3in. The lift is } in. 
The whole of the pumps are of gun-metal, and the 
working parts of the engine are of steel. 

The respective merits in torpedo boat practice of 
separate pumping machinery, or pumps worked from 
the main engines, have frequently been discussed ; the 
main objection urged against the former system being 
the additional complication and multiplication of parts. 
Many Governments, and some that have had large ex- 
perience in the working of torpedo boats, insist on the 
separate pumping machinery. It admits of a vacuum 
always being maintained in the condenser, although 
the main engines may be at rest; and for this reason 
the manceuvring properties of the boat are greatly in- 
creased, as the engines can be started or reversed with 
fax greater facility. It also renders possible the ad- 
mission of large volumes of steam direct into the con- 
denser in the event of a sudden stoppage of the boat, 
and the consequent accumulation of steam in the 
boiler. This would be no small advantage in cases of 
actual warfare, in which surprise is the great neces- 
sary element of success in attacking with torpedo 
boats. The steam can be kept at full pressure, 
although the boat may be stopped, without the noise 
of blowing off. The engines could, therefore, be started 
at full speed at any minute, and there would be less 
danger of the evils that arise through fluctuations of 
temperature in the firebox. 





STEEL CANTILEVER BRIDGE. 

On page 264 we publish an illustration of this im- 
portant bridge, showing the method of erecting the 
superstructure. We shall shortly publish further 
illustrations and a detailed description. 





NOTES FROM THE UNITED STATES. 
Puitapetputa, August 27, 1886. 

Ture American iron market is strong under active 
inquiry for railroad, building, and shop material. 
Large orders are in for steel rail blooms to be delivered 
at 24 dols. at tide water. Offers are made of English 
steel rails at 39 dols. at Gulf ports. Small orders 
were taken this week at $4.50 dols. The most urgent 
demand of the season is for old iron and steel rails, 
and 21 dols. and 20 dols, respectively are the prices 
paid for the small lots available from some sources, 
Brokers are negotiating for early foreign deliveries. 
Merchant iron is in urgent démand at all points. Mer- 
chant steel orders keep mills running full. Plate and 
tank iron have improved about 1.50 dols. to 2 dols. 
per ton. Skelp iron orders are awaiting acceptance 
this week at 1.90 dols. Mills are unable to let in 
all the urgent wrought-iron pipe orders. Pittsburg 
prices are very firm, and Bessemer furnaces are far 
oversold. Large supplies of Cuban wire are arriving. 
This year’s receipts to date are 150,000 tons. Total 
foreign ore oe will not fall much short of 
1,250,000 tons this year. Receipts so far, 706,000 tons. 
Bridge ironwork will occupy a great deal of attention 





* See pages 155 and 180 ante. 
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at mills this winter. The crude iron output will soon 
reach 125,000 tons per week. Coke production is in- 
creasing. Prices stationary. The Pittsburg nail- 
makers have shut down, owing to the getting of sup- 
plies from millsin the Ohio Valley run on the 17 percent. 
instead of the demanded 18 cent. basis at Pittsburg. 








MISCELLANEA. 
Messrs. CLAYTON AND SHUTTLEWORTH have issued a 
new edition of their German catalogue. 


It is intended to enlarge the Chinese arsenal of Port 
Arthur, and a part of the materials will be supplied by 
Austria-Hungary. 


The supply of natural gas at Southside, Pittsburg, 
Pennsylvania, fell off last week, the result being the stop- 
page of work at several factories. 


On Monday last, the employés of Messrs, Manlove, 
Alliott, Fryer, and Co., of Nottingham, presented Mr. 
Fred. H. Manlove with a valuable epergne, on his attain- 
ing his majority. 

The Birmingham Art Gallery has just been fitted with 
an electric light installation by Messrs. Chamberlain and 
Hookham. This includes a 9 horse-power Otto engine 
and a 10-unit dynamo. 


On Friday last a fatal boiler explosion occurred at 
Pluskey’s Mine, near Linkinhorne, Cornwall. A man 
named Joseph Hulton, as well as his child aged 14 menths, 
which he was carrying in his arms at the time, being 
killed on the spot. 


A company of English capitalists, having its head. 
quarters in London, is reported to have secured the old 
concession for the construction of a railroad from Tuxpan 
to the city of Mexico. The company will lay the road at 
an expenditure of 25,000,000 dols. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended August 29 amounted 
on 15,342 miles to 1,332,955/., and for the corresponding 
period of 1885, on 15,216 miles, to 1,319,9287., an increase 
of 126 miles, or 0.8 percent., and an increase of 13,0261., or 
0.9 per cent. 


In answer to Mr. Tomlinson, Baron H. De Worms has 
stated in the House of Commons that the committee 
appointed to inquire into the duties, organisation, and 
arrangements of the Patent Office had concluded their 
investigations, and the Board of Trade were awaiting 
their report. 


The Admiralty have issued instructions for the Hearty, 
special service steamer, to be brought forward for service. 
The Hearty is the largest ocean tug in the world, and 
was built at Dundee for towing purposes on the River 
Hooghly, and was purchased by the Admiralty out of 
the 11,000,0007. vote of credit. The Hearty has been 
armed with four breechloading guns, 


The artesian borings, which are being made in one 
operation with tools 6 ft. in diameter, for the Southampton 
Corporation Water Works at Otterbourne, by Messrs. 
Le Grand and Sutcliff, of London, are rapidly approach- 
ing completion. The first one is already finished, and 
lined with perforated steel tubes to a total depth of 
102 ft, from the surface ; 45 ft. of the second boring have 
been accomplished in nine consecutive days, giving the 
rapid average of 5 ft. per day. 


In reply to Admiral Field, Lord G. Hamilton has stated 
that due caution was not observed in certain particulars 
by those responsible for taking over the engines of the 
Phaeton from the contractors, The officers concerned 
have been censured by the Admiralty, and the chief 
engineer has been removed from the ship. The last acci- 
dent, whereby one of the cylinders was injured, was 
caused by the breaking of a piston-rod. The rod where 
broken shows the existence of a defect not previously 
apparent, but which may have existed for some time, 
The defect is one which it would be difficult for the engi- 
neer on board to foresee, 


Messrs. Robert Boyle and Son, Limited, Holborn 
Viaduct, have just applied, and are at present applying, 
their latest improved self-acting air-pump ventilators 
(1885 patent) and system of ventilation to the following 
public buildings: New Agricultural Hall, Kensington; 
St. George’s-in-the-East Infirmary and Workhouse; New 
Vestry Hall, Chelsea; New Deaf and Dumb Asylum, 
Old Kent Road ; Parish Hall, Acton; New Municipal 
Buildings and Town Hall, Eastbourne; New Post Office, 
Windsor; Walker Infectious Hospital, Newcastle-on- 
Tyne; New Deaf and Dumb Asylum, Margate; Female 
Orphan Asylum, Beddington ; New Drill Hall, Kendal. 


Colonel Hughes-Hallett asked the Surveyor-General of 
Ordnance in the House of Commons last week whether it 
was true that at the fourth or fifth round fired from the 
new 68-ton gun at the proof butts, at Woolwich, the liner 
of the gun not only receded from its position, but moved 
round to such a degree that the groove of the liner came 
opposite to and coincided with the projection in the gun, 
thereby rendering the gun unserviceable. Mr. Northcote 
in reply stated that the liner was extended slightly to- 
wards the breech and twisted slightly round, but 
not so that the groove came opposite to the projec- 
tions in the gun. The firing was continued until the 
proof was completed. There was no possibility of the 
gun sustaining any injury from such a cause, aud the gun 
is perfectly serviceable. 


Mr. Webster last week asked the President of the Board 
of Trade in the House of Commons whether, in view of 
the fact that mixed trains composed of passenger and 
goods carriages were a source of danger to the public and 
to those employed by the railway companies from the 








increased risk in the composition of such trains of their 
either breaking loose or the breaking of axles, and also 
from the difficulty of stopping them conveniently at the 
platforms, he proposed to make it obligatory on railway 
companies to minimise such danger to the public and the 
companies’ servants by having continuous brakes fitted 
on all trains composed of wagons and carriages. Baron 
H. de Worms in reply said that the Board of Trade have 
no authority to impose upon railway companies the use of 
any particular form of brake. The Baron promised that 
the subject should receive further consideration. 


The Impérieuse, armoured cruiser, made an hour’s pre- 
liminary full-power trial of her engines last week. er 
designed draught was 24 ft. 6 in. forward and 25 ft. 6 in. 
aft, giving a mean draught of 25 ft., and in this trim she 
had already made her contractor’s trial, when a speed of 
17 knots was obtained. With all her guns and stores on 
board, and with 500 tons more coal in her bunkers than 
she was designed to carry, her draught forward was 
25 ft. ll in. and 27 ft. 64 in. aft, or a mean draught of 
26 ft. 8 in. She was thus 1 ft. 82in. deeper immersed 
than was originally intended, but which is less than the 
difference mentioned in Lord George Hamilton’s reply to 
Admiral Field. The power developed was fairly satisfac- 
tory. The revolutions were 89 per minute, and the mean 
vacuum was close upon 28 in. The speed as taken by the 
log was 16 knots. At the official trial this will be ex- 
ceeded, but it is not probable that she will realise 17 knots 
as was expected. 


The Moscow Gazette says that the project of connecting 
the White Sea and Lake Onega by means of a canal will 
be realised much sooner than was expected. The Zemstvo 
of Olonetz, petitioned last year in favour of the imme- 
diate expropriation of the necessary lands and voted an 
advance of 15,000 roubles for that purpose, and the 
Ministry of Lines of Communication has now contributed 
13,500 roubles to the same object. The total cost of the 
work is estimated at 7,000,000 roubles. The length of 
the canal will be 56 versts, the terminal points being the 
village of Soumy in the Bay of Onega, and Povenatz, 
near Lake Onega. This new waterway is especially in- 
dispensable for supplying Northern Russia with corn and 
_ commerce between the inhabitants and the 

orwegians. Facilities will be afforded for exploiting 
the rich mines of Olonetz. At present the cost of trans- 
port for goods from Archangel to St. Petersburg is one 
rouble per poud (36 lb.) ; by the opening of the canal the 
rate will be reduced to 40 copecks. 


Colonel Hughes-Hallett asked the First Lord of the 
Admiralty last week whether it was true, as reported in 
the American press, that the Secretary of the Navy of 
the United States recently stated in Congress that, owing 
to the influence of Messrs. W. G. we Mitchell, 
and Co., an agent of the Navy Department of the United 
States Government had been granted access to the confi- 
dential designs of the ships of the British Navy at the 
Admiralty in London; and whether the — paid by 
the said agent to Messrs. Armstrong, Mitchell, and Co. 
for a ship’s design was not 50007. Lord G. Hamilton, in 
reply, said that, with regard to the first part of the ques- 
tion, the statement referred to is not true. The naval 
attaché of the United States Legation has, on application 
to the Secretary of the Admiralty, received the sanction 
of the Board to certain information in connection with 
the construction of some of Her Majesty’s ships being 
furnished to him, The Admiralty has no information as 
to the business transactions of Messrs. Armstrong, 
Mitchell, and Co. with the Government of the United 
States. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, August 28, Messrs. Joseph L. Thompson 
and Sons successfully launched from their shipbuilding 
yard, North Sands, an iron screw steamer of 2600 tons 
burthen, built to the order of Mr. Frederic Bolton, of 
London. She will be engined by Messrs. T. Richardson 
and Sons, of Hartlepool, with engines of the triple-expan- 
sion type, having also four horizontal steam winches and 
direct steam windlass by Messrs. Napier Brothers, and 
steam midship steering gear. The vessel was named the 
Rembrandt, by Mrs. Kenneth, of London. The Rem- 
brandt is of the highest classification at Llvyd’s, and 
during construction les been under the superintendence 
of Mr. Ferrot Glover, of Sunderland. 


On September 2 Messrs. Schlesinger, Davis, and Co., 
anced from their shipbuilding yard at Wallsend, a 
steel screw steamer named the Swift, built to the order of 
a firm at Ipswich, The principal dimensions are: Length 
between perpendiculars, 110 ft.; breadth moulded, 19 ft. ; 
depth of hold, 8 ft. 9in. The Swift has been built to 
class 100 Al at Lloyd’s, and during construction she has 
been overlooked by Lloyd’s surveyors and by Sir Michael 
Scott, the owner's inspector. Immediately after the 
launch the vessel was taken to the works of the North 
Eastern Marine Engineering Company, at Wallsend, 
to receive her machinery. The engines are of the com- 
pound surface-condensing principle with cylinders 17 in. 
and 32 in. in diameter with a stroke of 24in. As the 
vessel left the ways the usual christening ceremony was 
performed by Miss Dora Hodge. 

It was the intention of Messrs. Caird and Co., Greenock, 
to have launched, on Thursday, the 2nd inst., a splendid 
steamer named the Orinoco, but notwithstanding every 
possible effort that could be made at the time, the vessel 
could not be got off the ways. Finally it was resolved to 
postponethe launch, and to take out the ways with the view 
of having them relaid and greased and soaped afresh. The 
Orinoco, which has been built to the order of the Royal 
Mail Steam Packet Company, is a vessel of about 5000 





tons gross, and measures 390 ft. by 45 ft. by 34 ft, 104 in. 
She will be fitted by the builders with triple-expansion 
engines of 4500 indicated horse-power, the three cylinders 
being respectively 42 in., 66 in., and 96 in. in diameter, 
with piston stroke of 5 ft. 6 in.; and with 1100 tons of 
coal in her bunkers she is expected to steam at the rate 
of 16 knots perhour. Steel-built, and classed 100 A 1 at 
Lloyd’s as a spar-decked ship, she will have accommoda- 
tion for 240 first-class, 28 second-class, and 30 third-class 
passengers; and all her fittings and equipment will be 
of the very highest character, and eomplete in every 
respect, 





On the same day, Messrs. Robert Duncan and Co., 
Port-Glasgow, launched a very fine steel sailing ship, 
named the Rahane, a vessel of 1650 tons, and measuring 
260 ft. by 39 ft. by 22 ft. 9in. Built to the highest class 
in Lloyd’s registry under special survey, she is owned by 
Messrs. Thom and Cameron, Glasgow, and is the fourth 
ship built inthe same yard for that firm within the past 
four years. She is being fitted with all the latest im- 
provements for the efficient working of the ship and 
cargo. 





Also on the same day, Messrs. Russell and Co., Port- 
Glasgow, launched the Pen-y-Gloe, a handsomely mo- 
delled iron sailing ship of 1673 tons net register, and 
measuring 260 ft. by 38 ft. 3 in. by 23 ft. 3in., her dead- 
weight carrying power being equal to 2700 tons. Her 
fittings for navigational purposes and for loading and 
discharging cargo include all the most approved appli- 
ances. She has been built to the order of Messrs. Watson 
Brothers, Glasgow, under whose flag she will make her 
maiden voyage to Calcutta. 





With the same tide, Messrs. Murray Brothers, Denny- 
stoun Shipyard, Dumbarton, launched a steel screw 
steamer measuring 195 ft. by 28 ft. by 15 ft., and named 
the Wainui. She was built to the order of Mr. J. H. 
Williams, of Wellington, New Zealand, and to class 100 
A lat Lloyd’s, with Board of Trade certificate for 100 
first-class passengers, and is intended for passenger and 
coast trade in New Zealand. She is being supplied by 
Messrs. Muir and Houston, Glasgow, with engines of 
120 horse-power nominal, and she will also be fitted with 
the most recent appliances for steering and working 
cargo. 





On Saturday, September 4, the screw steamer Zuari 
which was recently built by the Grangemouth Dockyard 
Company, had her trial trip on the Firth of Forth. An 
average speed of 12 knots per hour was easily obtained, 
which was considered very satisfactory by the owner and 
all other persons interested. She has been fitted with all 
the most recent improvement for passengers on the 
Bombay coast, The machinery was supplied by the con- 
tractors, Messrs. Dunsmuir and Jackson, Govan. There 
is an electric light installation, which was fitted up by 
Messrs. King, Brown, and Co., Edinburgh; and the 
mechanical appliances include a patent housing anchor by 
Messrs. Macnicol and Co., Glasgow, which on trial was 
found to work admirably. 





Messrs. Kincaid and Co., Greenock, have just com- 
pleted the construction and equipment of a stern-wheel 
steamer named the James Stevenson. She has been 
built to the order of the African Lakes Company, of 
Glasgow, and is intended for their trade on the Zambesi 
and Shiré rivers on the line of their communication with 
the interior lakes of Africa. Specially designed to meet 
the requirements of shallow rivers, and calculated to draw, 
when light, only 16 in. of water, she has been constructed 
of galvanised steel plates and steel angle bars, all of very 
light scantling ; and the engines are of extra power, so as 
to enable the vessel to cope with the strong currents of the 
rivers. When tried under steam on Monday, the 6th 
inst., the engines worked admirably. The vessel is to be 
taken to pieces and shipped to Africa by one of Messrs. 
Donald Currie and Co.’s steamers. 





Messrs. Fleming and Ferguson, engineers and ship- 
builders, Paisley, launched from their shipyard last 
week the second dredger they have constructed for the 
Preston Corporation, forthe deepening and improvement 
of the River Ribble. She was named the Walter Bibby, 
after the chairman of the Ribble Improvement Com- 
mittee. The dimensions are: Length, 170 ft. ; breadth, 
40 ft.; depth, 10 ft. These dredgers are two of the most 
powerful yet constructed for this country, and are fitted 
with all the most recent and modern improvements. 








A Russtan RAItway JUBILEE.—It is proposed to cele- 
brate this year the jubilee of Russian sails s. The first 
Russian railway concession was granted Docensber 31, 
1835, and the first locomotive began to run November 3, 
1836. 


Tue Late Mr, Harry Oirick.—We record with great 
regret the unexpected and very premature death on 
Sunday, the 5th inst., of Mr. Harry Olrick, of 27, 
Leadenhall-street, and Twickenham. The funeral of 
Mr. Olrick, who fell a victim to an attack of typhoid 
fever, took place on Wednesday last. 

Erratum : Joty’s Warer- Leven Recutator.— In 
the account of Joly’s automatic feed regulator for boilers, 
which we published on page 247 of our last issue, we stated 
that Messrs. Fletcher and Co., of Derby, were the manu- 
facturers in this country. We now learn that we were 
incorrectly informed, and that the regulator is to be ob- 
tained from Messrs. Joly and Co., of 147, Queen Vic- 
toria-etreet, E.C. 
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CARILLON FOR DIDSBURY CHURCH, NEAR MANCHESTER. 
CONSTRUCTED BY MR. J. W. BENSON, LONDON. 





Or late years there has been a revival of the ancient 


custom of using the church bells for musical airs. | 
Not only are the beautiful chimes known as the Cam- | 


bridge quarters, substituted for the monotonous “‘ ting 
tang” on two bells, but when the clock has chimed the 
quarters and struck the hour, it discharges by means 


of a lever. 


In the carillon shown above, by the revolution of). > ; ‘ és ! c i 
the harrel—the motive power being a weight of | With the exception of the cast-iron frame, is entirely naked eye. Fig. 2 shows a pair of waistcoat-pocket 


8 cwt. on a smaller barrel which gears directly | constructed of steel and gun-metal, is worth inspec- | calliper-compasses which will measure outside dia- 
into the great one—the hammers are raised andj|tion; it has been constructed by Mr. Benson, of| meters up to 3 in., and inside diameters up to 6 in. 


strike the bells in due 
rangement of the pins. 
sive character, and the 


suflicient force to bring out the full tones of the | 


bells. 


but with modern improve 


simple in design, very solid in material, calculated to | 
do its work without failure, and to last at least a| 


century, advantages that 
modern form, which is easi 
of fact often fails. 


The barrel is of gun-metal 3 ft. in diameter, machine | 
cut, the bars of steel nutted at each end and suffi- | 
ciently open to allow the fixture of the steel pins, 800 in | 
number, which are secured by a screw nut inside the | 
barrel so that they can be easily removed when re- | 


order according to the ar- 
The hammers are of a mas- 
blows are delivered with 


ments, and is comparatively 


do not belong to the more 
ly deranged, and as a matter 


quired and adjusted for other tunes. There are two 


hammers for each of the eight bells to provide for the | 
immediate repetition of a note for which a single ham- | 


mer would be inadequate. 


The machine, which plays at intervals of three hours, | { 
is entirely automatic. On beirg discharged by the | 
clock the barrel makes one revolution, the time being | b 
regulated by three fans, as shown, plays the air | 
through, and in some cases repeats it; the wheel is | 


then locked, and the performance ceases. 


At the end of the day the hammers are moved for 
the next air; the object of making the change every 
day of the week instead of after every tune, is to 


provide a special piece for each day, so that a sacred 


subject will always be played on Sunday. ‘The tunes 


are as follows : 


Sunday 


Monday 
Tuesday ... 
Wednesday 


Ps, Quam dilecta, from Hymn 
A. and M., 242. 

Auld Lang Syne. 

Hanover. 

Home, Sweet Home. 














ith Hi i Z 
22 ~—— 


Thursday ... ... Spanish Chant. | square, bevels, compasses, &c. Fig. 1 shows sliding 
Friday .... «+ Mozart’s 12th Mass, Air from or vernier callipers composed of a limb A with a limb 
Last Movement. .,, _Bsliding over it. The latter can be locked in position 
Saturday... .... Evening Hymn, Abide with py the screw D on the lever B. J is a stop which may 
Me. be fixed at the dimension to which the object is to be 


Both clock and carillon have been presented to the turned, and thus the space p shows the amount to be 
church by Mr. William Roberts, of Didsbury. _. |removed, K K! are compass points and V a plumb-line 
As a fine specimen of work the carillon, which, for taking angles. The verniers can be read by the 


| Ludgate-hill. /There are pivotted to the callipers a pair of compass 
| points, both pen and pencil, which will take circles up 
| |to 9 in. in diameter. When folded the sharp points 
| EDWARDS'S CALLIPERS. are perfectly protected, and the instrument measures 











| We illustrate herewith four varieties of callipers de- | only 34in. by 4 in. Fig. 3 represents a pair of double- 


The machine has been constructed on the old form, | vised by Mr. G. Edwards, of Whitby Lodge, Thornton | legged calliper compasses, which will take 4 in. 


| outside diameter, and 6 in. inside diameter. The 
| compasses will describe a circle of 9 in. in diameter 
with both pencil and pen. The bari and guide are 
| rapidly fixed by passing eccentric studs through the 
| holes m. It serves to measure the opening of both 
| callipers and compasses, when affixed to the straight 
| legs, and also to fix the instrument for use as a square, 
bevel, or protractor. Fig. 4 combines fourfold callipers 

















and a compass rule. The callipers will measure up to 
H 6 in. outside and 12in. inside diameter, and the com- 
nH passes will describe circles up to 18 in. The instru- 
| . e ment also forms a 12-in. rule, a square, anda bevel, 
Pa 2 and when folded occupies 4 in. by lin. 
ee 









BELT DYNAMOMETER. 
TuHE chief requirements of a dynamometer are accu- 
|racy and sensitiveness, but neither of these qualities 
are fully realised in any known form of dynamo- 
meter, all of which are more or less unreliable, 
and wanting in delicacy. Professor Hartig, who 
has made a very large number of dynamometrical 
experiments, quotes 12 per cent. as loss by friction for 
the instrument which he employed in his very exten- 
sive practice, and which he himself designed. This 
‘loss by friction cannot, however, remain constant, 
/under varying conditions, and a satisfactory cor- 
‘rection of results is practically impossible, since the 
| amount of friction depends on so many conditions, such 
|as shape of teeth, smoothness of surfaces, lubrication, 
Heath, Surrey. Besides fulfilling the functions of | &c., that it may be safely asserted to vary in every 
measuring the inside and outside diameters of cir-| experiment. The dynamometer designed by ops 
cular objects, they may also be employed as rules, | Altenek has one great advantage over previous pat- 


a 
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AUTOMATIC REGISTERING BELT DYNAMOMETER. 
CONSTRUCTED BY MESSRS. GANZ AND CO., BUDA-PEST. 
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BELL’S HIGH-PRESSURE FILTER. 


(For Description, see next Page.) 
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terns, that of using transmission by belting, which | a strap passes by means of the guide rollers H H'. 


admits of — speeds and works noiselessly, yet|A frame C pivotted at c carries a crosshead D in) 
|which the shaft G, upon which the guide rollers 


as regards reliability the advance is not marked. 

Another grave objection to existing dynamometers 
is the use of levers and axles with large surfaces, 
causing undue friction, and moreover the internal re- 
sistances vary with the power transmitted. 

In a dynamometer designed by Mr. Donat Bauki, 
and constructed in various sizes by Messrs, Ganz and 
Co., of Buda-Pest, it has been the object to eliminate 


H H' are mounted, is fixed. The crosshead D can be 
shifted lengthways in the frame C by means of the 
screw spindle F and nut E for the purpose of tighten- 
ing the strap. The weight of the frame C and all its 
fittings rests upon the edge n, which forms an exten- 
sion of the lever M, suspended from the arm b by 
means of hooks and edge m. At the long free end of 


as much as possible the faults of existing instruments; | the lever M a weight Q is suspended which more than 
balances the weight resting on 7, the surplus being 
carried by an indicator spring y through rod z. 

The registering apparatus is mounted upon the 
and consists of an endless band of paper 


of this dynamometer we give illustrations above, 
and will briefly describe it. A shaft B is fixed 


in the two standards A and carries the two loose | 
double pulleys S and S'; over these two pulleys’! 





standard 





| which forms the roller V passing between the rollers U! 
| and U? pressed against each other by the screw x, and 
| returning to the roller V. A diagram is drawn by the 
| indicator pencil upon the paper while passing over the 
|roller U'. The roller U? it driven by means of a worm 
{and wormwheel Z from a countershaft driven from 
| one of the pulleys S by means of acord. The frame P 
| carrying the paper rollers is mounted eccentrically, so 
| that by turning it, the wormwheel can be put in or out 
|of gear with the worm. A revolution counter, driven 
| by the same wormwheel, is provided at ¢; the wheel 
| has 100 teeth. 
The action of the dynamometer is as follows: 
| We assume one of the pulleys S driven from the 
|main shafting, while the other pulley S' carries 
the strap which transmits the power to the machine, 
|the consumption of power of which is to be mea- 
sured. It will be understood that as soon as 
| motion commences, the tensions in the upper and 
| lower parts of the dynamometer strap become ‘ifferent 
| to what they were while at rest, the tension in the 
| upper parts becomes greater, and is expressed by S, 
|and §,', while in the lower 8, and S', it will be less. 
| If there be no friction and no bending strain, then 
|the tension in the near part of the belt would 
be the same as in the back part, in reality it is 
greater in the latter. The moments of these strains 
jact upon the lever C, tending to turn it on its 
| centre c. 

The resulting moment is expressed by the formula 
[(S, +8,') — (8S, + 8,')] R, where R represents the 
radius of the pulleys S and S!, and §, and 8,, the belt 
strains on the respective pulleys. In a somewhat 
complicated calculation the inventor proves S, + 8', — 
(S, + S8,') = 2K, if K represents the circumferential 

| strain on the pulley driving the machine under trial, 
| and it is this result which forms the basis of the mode 
| of measurement, In consequence of the transmission of 
| power through the dynamometer, part of the weight Q 
is released and shows itself on the indicator spring y, 


2R mn, Kak. abeings 
cnxmp 

| constant coefficient depending only on the proportions 
of levers chosen. Any depressions upon the spring are 
registered by the pencil of the indicator upon the end- 
less paper. There is a zero pointer, which should be 
set in such a position that the line drawn by it covers 
exactly the line drawn by the indicator when the 
dynamometer transmits no work. The frictional re- 
sistance of the two pulleys S 8! does not enter into 
the calculations at all, while the resistance due to the 
guide pulleys is so exceedingly small that it may be 
neglected, since it does not exceed 7; per cent. Itis 
necessary that every time the dynamometer strap is 
regulated for tension an empty diagram should be 
Pa and the zero pointer set to it. 

| A large dynamometer with a strap nearly 11 in. wide 


with a force expressed by 
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has been constructed on the same principle by Messrs. 
Ganz and Co., and has been used with excellent results, 
it having proved equally accurate for the transmission of 
1 to 100 horse-power. 








BELL’S HIGH-PRESSURE FILTER. 

Tue filtration of muddy river water, prior to its use 
in steam boilers and in manufacturing processes, is an 
operation which is coming more and more into vogue as 
the pollution of rivers and streams increases, owing to 
the increased density of population and the growth 
of manufactories. The purification which is sought to 
be effected by this form of filtration is mechanical, and 
refers only to the removalof solid particles, and nospecial 
attempt being made to obtain a potable water. Con- 
sequently a much more rapid process can be adopted 
than when the effluent has to be of a good colour and 
free from objectionable smell and taste. At the same 
time, as the entering water is often laden with mud of 
a most objectionable description, means must be pro- 
vided for cleaning the filtering material at frequent 
intervals. 

To meet the requirements of manufacturers who 
often have to employ hard well water, while much 
softer but muddy water flows past their works, Bell’s 
filter is being introduced in Lancashire, by Messrs. 
Walter Glover and Co., of Bridgewater-street Iron 
Works, Salford, Manchester. The water, under pres- 
sure, enters at each end of the filter through the 
valves B (see illustration on preceding page), and pas- 
sing through the filtering material F, enters the central 
compartment G, from which it flows through the valve 
H, A considerable amount of the suspended matter 
is deposited in the chamber C and C', and on the outer 
face of the filtering material. An outlet (shown in 
black in the engraving, which is a horizontal section) 
is provided to each of these chambers, and is closed by 
a weighted valve. By raising and closing this valve 
rapidly the chamber can be washed out, its contents 
being thrown into a state of regurgitation which flushes 
the mud off the surfaces and into the waste pipe. 

When the filtering material has become fouled, the 
direction of the current is reversed. The water flows 
into the central cavity through the filters into the end 
chambers, and thence through the waste pipes with 
the object of washing out the filters, 

One of these filters is in use at the bleach works of 
Mr. John Walton, Pendleton, acting on water drawn 
from the Irwell, which is proverbial for its pollution. 
The boilers are fed from the filter and the steam is 
used in bleaching, the result in both cases being per- 
fectly satisfactory. 








ELECTRIC LIGHT TESTING BRIDGE. 

To provide for the needs of electric light engineers, 
Messrs. H. Davies and E. J. Moynigan have designed a 
neat form of portable Wheatstone bridge which will 
measure from ,;'55 ohm tol10 meghoms. The bridge is 
manufactured by Messrs. Woodhouse and Rawson, 
of 11, Queen Victoria-street, E.C., and with galva- 
nometer and battery is contained in a polished 
box 10?in. by 74in. by 7}in. Or in some cases 
the battery is carried in a separate box, when the 
dimensions of the bridge become 13} in. by 54 in. by 
74 in. This instrument will cover all the needs of a 
large installation, and will measure both the copper 
resistance of the armatures of the dynamos and of 
the leads, and the insulator resistance of the wires. 
The chief feature of novelty in the apparatus is that 
it combines two distinct bridges in one box, and so 
arranged that the same connections are used with 
both, the only alteration in shifting from one bridge 
to the other being the shifting of the contact keys, 
which are of a new and compact pattern, 

The first bridge which is separated from the second 
by the infinity plug hole is a Wheatstone plug bridge 
capable of measuring resistances from 1 ohm to 
10 megohms, This has coils of 100 ohms and 10 ohms 
in one ratio arm, and 10 ohms and 10,000 ohms in the 
other, together with coils giving a total resistance of 
10,000 ohms in the ad justable arm. 


The second bridge by which resistances may be mea- 
sured from .001 to 100 ohms without using a pen 
di 


ratio than 10 to 1 in either direction, is a modification 
of a slide wire bridge, in which the slide wire is coiled 
in one groove, and the battery lead in the other groove 
of a double-threaded screw cut on an ivory cylinder. 
Contact is made between the twc wires by a double 
brass spring attached to an ebonite ring which screws 
up and down on the ivory cylinder, the ring being 
graduated from 0 to 100 on each half of its circumfe- 
rence, the number of half-turns being shown by a ver- 
tical graduated scale. The whole length of the slide is 
thus divided into 1000 parts. The resistance is measured 
by adjusting the point of contact on the slide wire which 
forms the ratio arms of the bridge, and so balancing 
the unknown against the most suitable of four coils, 
which respectively have resistances of .01, .1, 1, and 
10 ohms each. The infinity plug-hole and the plug- 
holes of these four coils are larger than those of the 
other part of the bridge, and have but one plug be- 
tween them, the two bridges being separated by the 





infinity plug-hole. When the bridge is used for high 
resistances the contact keys are turned to ‘‘ high” and 
the infinity plug is putin. When it is used for low 
resistances the contact keys are turned to ‘‘low,” 
and one of the four above-mentioned coils plugged, 
leaving the infinity hole unplugged. The use of the 
slide wire is particularly advantageous for low resist- 
ances, and combined with the other bridge gives every- 
thing required for contractors’ testing and work of a 
similar character. Our illustration (page 269) shows 
the upper part of the box containing the bridge, with 
the fd 1 removed. A pair of large Woodhouse and 
Rawson split terminals for connection to heavy cable 
are shown in position. There is also to be seen a bat- 
tery, and a very delicate astatic galvanometer with 
suspended needles. The workmanship and accuracy 
are of a high standard, and the bridge will fully meet 
the purposes for which it is designed. 





THE STORAGE OF PETROLEUM. 
To THE EpiToR OF ENGINEERING. 

Srr,—The writer would be obliged if any of yourreaders 
could furnish him with the information if there are any 
tanks for the storage of petroleum in bulk in this country, 
either in use or construction, and in what way the cargoes 
in bulk which have arrived at Continental ports have been 
dealt with ; also what was the probable cause of the late 
petroleum fire on the Thames? 

I am, Sir, yours tray 
TORAGE. 


Cardiff, September 6, 1886, 








FOUR-COUPLED GOODS ENGINE. 
To THE EpiToR OF ENGINEERING, 

Srr,—At the present time locomotives engaged in 
heav re traffic have (almost without exception) six 
coupled wheels from 4ft. to 5 ft. in diameter, with a 
wheel base of from 15 ft. to 18 ft., and weighing from 
40 to 50 tons. 

I think, however, that an engine having but four wheels 
coupled, with a leading bogie, would have sufficient trac- 
tive power to work heavy express goods and cattle trains. 
The new engines built for the Caledonian Railway by 
Messrs. Neilson, for working the heavy express pas- 
senger traffic on that line, have only 17 tons available for 
traction, with single driving wheels, the total weight of 
engine being about 40 tons. 

herefore I think a four-coupled engine with 32} tons 
traction weight (164 tons on driving, 16 tons on trailing), 
with 5 ft. 6 in. wheels, 18 in. by 26 in. cylinders, and a 
total engine weight of 444 tons, would work heavy goods 
trains without slipping any more than an ordinary six- 
coupled engine. 

The advantages of such an engine over the ordinary 
goods locomotives on railways with sharp curves are 
obvious; the great strain put upon the six-coupled 
engine would in a great measure be avoided, there would 
be less wear and tear in consequence of freer action, and 
they would do more work in proportion to the fuel con- 
sumed than any six-wheel coupled engine of the same 
weight. 

I am, Sir, yours truly, 
W. H. Joxunson. 

4, High West-street, Gateshead-on-Tyne, Sept. 6, 1886, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was firm last Thursday, with business done on forenoon 
’Change at 39s. 3d. to 39s. 5d. cash, also at 39s. 5d. to 
39s. 64d. one month, the close being sellers at 39s. 5d. 
cash and 39s. 7d. one month, and buyers at 4d. per ton 
lower. In the afternoon there were transactions at 
39s. 44d. and 39s. 5d. cash, also at 39s. 64d. and 39s. 7d. 
one month, with buyers at the close at the lower quota- 
tions, and sellers wanting 4d. more per ton. Friday’s 
market was steady, and during the forenoon transactions 
took place at 39s, 5d., 3$s. 54d., and down to 39s, 44d. 
cash, also at 39s, 64d. and 39s, 7d. one month, and the 
close was sellers at 39s. 5d. and 39s. 7d. cash and one 
month respectively, with buyers at 4d. per ton less, On 
afternoon ’Change the tone was firmer, and the prices 
ranged from 39s. 44d. to 39s, 6d. cash, and from 393. 64d. 
to 39s. 74d. one month, and at the close there were sellers 
at 39s, 6d. cash and 39s. 8d. one month, with buyers at 
4d. lower per ton. The warrant market was dull and flat 
on Monday, the week’s shipping returns having been 
lower than were expected. Prices lost 3d. of last week’s 
gain of 5d. perton. In the forenoon market the prices 
were 39s. 5d. and 39s, 44d. cash, and 39s. 7d. one month, 
the top quotations being asked at the close by sellers, 
with buyers at 4d. per ton under. Business was 
done in the afternoon at 39s. 44d. to 39s. 3d. cash, 
also at 39s. 64d. to 39s, 5d. one month, and the close 
was buyers at the lowest quotations and sellers asking 4d. 
per ton more. Yesterday’s market opened in the fore- 
noon firm, and at a recovery of 4d. from Monday’s close, 
but it relapsed, and business was done at 39s. 34d. and 
393. 3d. cash, also at 39s. 54d. and 39s, 5d. one month, 
with buyers at the close 39s. 3d. cash and 39s. 5d. one 
month, and sellers at 4d. per ton higher. In the afternoon 
transactions took place at 39s. 34d. and 39s. 4d. cash, also 
at 39s, 54d. to 39s. 64d, one month, and the market closed 
with sellers at the high quotations and buyers offering 4d. 
per ton under. Business was done this forenoon at 39s. Ag 
and 39s. 4d. cash, also at 39s. 6d. and 39s. 64d. one month, 
and in the afternoon at 39s, 44d. and 39s. 5d. cash, also at 
39s. 64d. and 393. 7d. one month, the close being buyers 
at 39s, 5d. cash aud 39s, 7d. one month, and sellers at 4d. 





per ton more. The tone of the market is sensibly more 
depressed than it was a week ago, and some prominent 
members of the iron trade are not inclined to regard the 
prospects of the immediate future as at all hopeful. They 
admit that the Board of Trade monthly returns show 
better than for some time back, but against that fact they 
urge that the requirements from America and the Conti- 
nent continue to be on a very limited scale. Then, again, 
as to the probability of the improved condition of trade in 
the United States having a beneficial reaction in this 
country, they affirm that Americaisnowimmeasurably more 
capable of supplying her own wants in respect of iron and 
steel than she was ten or a dozen years ago or even within a 
more limited period. The same remark is also applicable 
in a great measure to various continental countries which 
formerly made large demands upon the products of our 
furnaces, forges, and rolling mills. All the branches of 
the local iron trades are quiet, and there is but a com- 
aratively smal] demand for pis iron. Such orders as are 
ing placed are generally for small quantities and for 
— delivery. At Quarter Iron Works there is only 
one blast furnace blowing, one having been damped out 
during the week. Other two of the Coltness furnaces 
have Be blown out, so that there are now only six in 
blast. At the Carnbroe Iron Works, however, it is 
intended to blow in immediately the four furnaces that 
were damped out some time ago for repairs. t week’s 
shipments of pig iron from all Scottish ports amounted to 
9192 tons as against 8952 tons in the preceding week, and 
7877 tons in the corresponding week of last year. The 
United States took 1040 tons; Canada, 795 tons; India, 
142 tons: Australia, &c., 440 tons; Italy, 1680 tons; 
Germany, 665 tons; Russia, 200 tons ; Holland, 263 tons ; 
and other countries smaller quantities. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 817,749 tons, as compared 
with 814,518 tons yoni’, week, thus showing an 
increase for the week of 3231 tons. 


The Mining Trade.—A number of the coalmasters in 
—— are now followingthe example set them by their 
fellow tradesmen in Lanarkshire and in the adjoining 
districts of Stirlingshire and West Lothian. In Mid and 
East Lothian, however, the coalmasters have declined to 
‘* follow suit ” in the way of conceding an advance of 6d. 
per day on the rate of the miners’ wages, with the result 
that the men have now announced their intention to work 
only four days per week and eight hours per day. The 
ironmasters have begun to fallin with the arrangement 
that is now in vogue with many of the coalmasters, the 
Coltness Iron Company and the Glasgow Iron Company 
having conceded the advance at a number of their pits. 
Messrs. Colin Dunlop and Co. (Quarter Iron Works) made 
the concession very early. Much heartburning is showing 
itself amongst the miners employed in Stirlingshire and 
in Ayrshire by Messrs. William Baird and Co. because 
they have been denied the advance of wages. In Fife and 
Clackmannan a difficulty has arisen between the coal- 
masters and their miners over the fact that the latter 
will persist in restricting their work to five days per 
week, or to ten rather than eleven days per fortnight, 
notwithstanding the fact that throughout the two coun- 
ties the stocks of coal at the pit banks amount to some- 
thing like 220,000 tons. The men have been threatened 
with ‘‘ pains and penalties” if they continue to persist in 
such a course of conduct, and their reply to the coal- 
masters’ deliverance on the subject is a demand for an 
advance of wages, which up till this week they have 
refrained from urging. 

Strike in the Steel Trade.—On Thursday of last week, 
the workmen employed by Messrs. D, Colville and Sons, 
Motherwell, came out on strike against a reduction of 
wages, which was said to range up to 15 percent. The 
reduction is said to affect at least 800 workmen, and the 
men urge that at the Newton Steel Works the wages 
now being paid are higher than at the Dalzell Works 
(Colville’.), even without including the reduction an- 
nounced at the latter. Ata meeting held on Monday by 
the men on strike, it was resolved to remain idle, and not 
to meet again until Friday this week. 

Dock Gate Contract.—Messrs. Kincaid and Co., of the 
Clyde Foundry, Greenock, haye obtained the contract for 
the supply and erection of a pair of new steel dock gates 
for the 70-ft. entrance to the floating dock at Limerick, 
together with the hydraulic machinery for working the 
gates. There were nine offers for the work ; the lowest, 
that of Messrs. Kincaid and Co., being about 2600/., 
while the highest, that of Messrs. Harland and Wolff, 
Belfast, was about 5100/. Each of the gates is to be 
42 ft. in breadth and 28 ft. in height. 


Miscellaneous News —Items.—The Clyde navigation 
trustees have resolved to open their No. 2 graving dock, 
Govan, on October 18.—Tenders have been received for 
the River Cart deepening and dock works, ranging from 
about 70,0002. to about 150,0007. Only 100,000/. is provided 
for by the Act of Parliament to carry out the scheme. 
Messrs. Bell and Miller, Glasgow, are the engineers.—The 
Ayr Harbour Trustees have decided to complete the piling 
of North Quay, there being still about 424 ft. still un- 
piled. The work has been intrusted to Mr. James Bain, 
contractor, Ayr, who has already completed 700 ft. of 
piling at the same harbour. When these works are com- 
pleted vessels of large draught will be loaded in the river, 
and thus relieve the heavy traffic at the wet dock. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The improvement recently noticed in the steam 
coal trade has been maintained. Prices have hardened, 
8s. 6d. to 8s. 9d. perton being now the rate current for the 
best Rhondda. Inferior descriptions have, however, if 
anything, been the turn weaker. The demand for small 
steam coal has also been slightly easier. The house coal 
trade has been dull, but an improvement in the demand 
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will, of course, be witnessed a little later on. Iron ore 
has been firm, the imports having been moderate. 


The Severn Tunnel.—It may be well to recall the fact 
that this tunnel has been only opened at present for 
goods and mineral traffic. It is not improbable, however, 
that passenger traftic will be commenced on November 1. 


The Taff.—At a meeting of the Taff Weir Committee 
on Wednesday last, Mr. oy submitted a plan for the 
formation of a weir across the Taff, and it was decided 
that the plans should be sent to Sir W. T. Lewis with a 
view of ascertaining what arrangements could be made 
with Lord Bute. The weir, which, it is suggested, should 
be constructed on the principle of Wiswall and Collier’s 
patent = movable weir, a model of which has 
been publicly exhibited in the Town Hall, Cardiff, is pro- 
posed to be constructed across the river at a point about 
130 yards above the Wood-street bridge; but in working 
out further details the position may be varied slightly. 
The lake would extend from that point past the remain- 
ing portion of Fitzhamon Embankment and Coldstream 
terrace, under Cardiff bridge, and past the Sophia gardens 
and recreation grounds. On the eastern side of the river 
an embankment and roadway would commence at the 
end of Wood-street bridge, and run along that side of the 
river, terminating by a curve connecting with Cowbridge- 
road opposite the Castle entrance gates. Then, crossing 
over Cardiff bridge to the western side of the river, it is 
proposed to construct a roadway and embankment de- 
scending from the Cambridge-road opposite Westbourne- 
crescent by another curve to the side of the river, and 
continuing to the extreme end of the lake. 


Baltimore and Bristol.—The steamship Madrid, 1270 
tons, laden with a general cargo from Baltimore, arrived 
at Bristol on Wednesday, the vessel being the pioneer of 
a new line announced some time since which is to run 
from Baltimore to Bristol. The steamer is owned by 
Messrs. Henry Bucknall and Sons, London. The steam- 
ship Egypt follows in the same line. Additional accom- 
— for this class of vessel is being provided at 

ristol, 


Taunton and its Lights.—A special meeting of the Town 
Council was held on Thursday to consider the question of 
the public a of the town. Tenders were received 
from Mr. H. G. Massingham, who has introduced the 
Thomson-Houston system of electric lighting into the 
town, and the local Gas Company. r. Massingham 
offered to light two districts for 1375/., or 7251. each. The 
Gas Company tendered for the supply of gas at 3s. 4d. per 
1000 ft. It was estimated that the gas contract would 
involve an expenditure of 12001. a year, while if electri- 
- were adopted means would have to be taken for 
lighting the third district, not provided for in Mr. Mas- 
singham’s tender. It was considered that this might be 
done cheaply by oil lamps, and several members were of 
opinion that if the electric light were decided upon for the 
two central districts, the lamps in No. 3 district might be 
reduced considerably. Eventually the meeting was 
adjourned for eight days in order that the lighting com- 
— might present a more exhaustive report of the 
council, 


The Bath and West of England Show,—The Bath and 
West of England and Southern Counties Association has 
accepted an invitation to hold its summer exhibition for 
1888 at Newport. The site of the show has not, however, 
been definitely selected at present. 


The ‘‘ Hecate.”—On Thursday, the Hecate, 4, turret ship, 
went into the Channel for a trial of her 18-ton guns. Ex- 
cellent practice was made at ranges extending from 1000 
to 2000 yards. Each charge was 44 lb. of powder, and a 
projectile weighing 410lb. The Hecate returned to port 
in the evening. 


The *‘ Bellerophon.” —The Bellerophon has just made a 
full-speed trial in the Gulf of St. Lawrence. The trial 
took place in a smooth sea, with wind ahead, force 2 to 
3; thermometer on deck, 58 deg.; mean revolutions, 64; 
indicated horse-power, nearly 5000; distance run by 
patent log, 156 knots; maximum speed, 14 knots ; mean 
speed for twelve hours, 13 knots. The temperature in 
the stokeholes did not exceed 116 deg., and there were no 
heated bearings during the trial. 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held on Tuesday at Swansea, 
Sir J. J. Jenkins in the chair. The chairman said 577 
yards out of the 3200 of the tunnel into the Rhondda had 
been cut, and soon the tunnel could be worked at from 
both ends. Negotiations were being carried on with the 
Great Western Railway Company with a view of doub- 
ling the line between Cymmer and the tunnel, and he 
hoped that at the next meeting the agreement could be 
laid before the shareholders, In conclusion he said the 
company had every reason to look forward with con- 
fidence to the ultimate success of the undertaking. A 
dividend of 2 per cent. was declared. 








NOTES FROM SOUTH YORKSHIRE. 
. SHEFFIELD, Wednesday. 
Whitby Steam Shipping—Improved Prospects.—During 
the month of August no less than sixteen remunerative 
dividends have been paid to shareholders by managers 
of Whitby steamers. _ Such a satisfactory result may in 
some measure be ascribed to the economical working of a 
new local insurance club, which was established in Feb- 
ruary last, by the mg | shipowners for the insurance 
of Whitby vessels only. It was proved to demonstration 
some time previously that the Whitby steamers had been 
paying the various north country clubs over 100,0007. a 
year more than they sossived’ teak again. Regarding 
general prospects it may be remarked that the back-end 
homeward freights from most foreign ports seem to be 





steadily rising, which will make the autumn loadings still 
more profitable. 


The Blackmoor Tunnel Scheme.—The deputation, ap- 
pointed at a special meeting of the Water Works Com- 
mittee of the Leeds Corporation to confer with Mr. 
Hawksley and Mr. Bateman, in London, with regard to 
the various points arising out of the suggestions of those 
two eminent engineers as to the project for erecting a new 
Blackmoor tunnel, have made a report. It will be remem- 
bered that numerous schemes for the construction of the 
tunnel were forwarded by the committee to Messrs. 
Hawksley and Bateman, who were asked to say which 
they thought to be the most feasible. The two engineers 
replied that they regarded the plan of Messrs. Filliter 
and Rofe the best to them, but that they thought a still 
better method might with advantage be adopted. Messrs. 
Filliter and Rofe suggested a new tunnel at a higher 
level than and about 10 yards westward of the existin 
tunnel, whereas Messrs. Hawksley and Bateman advis 
the making of a new tunnel on the same level as the exist- 
ing one, but about 100 yards to the eastward. In the 
course of an interview, extending over three hours, with 
Messrs. Hawksley and Bateman, at Mr. Hawksley’s 
offices in Westminster, several members of the deputa- 
tion pointed out that were the new tunnel constructed 
100 yards eastward of the present tunnel, the corporation 
might require further Parliamentary powers, and would 
have to acquire land from three or four separate owners ; 
whilst were Messrs. Filliter and Rofe’s proposals for a 
high-level tunnel adopted, only one landowner would 
have to be dealt with. On the other hand, it was pointed 
out that if Messrs. Hawksley and Bateman’s suggestion 
for a tunnel 100 yards from the existing one were carried 
out, all possibility of percolation from the new works 
into the old tunnel while the contractors were at work 
would be avoided. Moreover, it was urged, a tunnel on 
the present level would allow of about 100,000,000 gallons 
more water being drawn from the reservoir than could be 
drawn therefrom into the higher level tunnel. We under- 
stand that four members of the deputation are in favour 
of Messrs. Filliter and Rofe’s high-level plan, Mr. Slater 
expressing the opinion that the committee could not do 
better than adopt the recommendation of Messrs. Hawks- 
ley and Bateman. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was thinner, and very little business was 
transacted. Telegrams from Glasgow showed that the 
market there was weaker, and in sympathy with that 
fact the tone at Middlesbrough was rather more de- 
pressed. The quotations were nominally the same as 
those of last week, No. 3 being 30s. per ton for prompt 
delivery. It was reported that in a few instances parcels 
changed hands at a trifle below this figure. Shipments 
of iron at Middlesbrough are fairly good, but they are not 
equal to the average at this period of the year. The un- 
settled state of foreign affairs is interfering very much 
with business. The heavy stocks of pig iron, too, prevent 
any increase in price. It will be some considerable time 
before any material reduction takes place in stocks, 
although furnaces are now being blown out. In the manu- 
factured iron trade there is no alteration, prices being the 
same as those quoted for the past month. The hematite 
pig iron trade continues steady. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ returns for August show that of 
a total of 156 blast furnaces in the North of England, 92 
were in operation, and they produced a -total make of 
207,056 tons of pig, an increase of 880 tons onJuly, The 
stocks of pig iron in the Cleveland district now stand at 
728,094 tons, an incréase of 21,358 tons. Messrs. Connal 
and Co., the warrant storekeepers at Middlesbrough, 
have a stock of 295,708 tons, an increase of 2948 tons on 
last week. In Glasgow Messrs. Connal hold 816,936 tons, 
an increase of 3733 tons on last week. 


The Wages Question in the Iron Trade.—It is expected 
that the wages question in the iron trade will be amicably 
arranged by the men submitting to reductions. Owing to 
the transition state of the manufactured iron trade, many 
of the works have been converted into steel-producing 
concerns, and numbers of men have been thrown per- 
manently out of employment. 


Teesside Iron and Engine Works.—On Friday the half- 
yearly report of the Teesside Iron and Engine Works 
Company, Limited, will be submitted at the meeting of 
shareholders to be held at the the works at Middlesbrough. 
The report states that the directors have co-operated in 
the movement of the ironmasters to reduce the make of 
pig iron, and they trust the arrangements agreed upon 
will lead to an improvement in prices. In the engineer- 
ing and foundry departments a fair amount of work has 
been turned out, but prices are so cut down that little 
profit can be anticipated. The orders on hand will keep 
the works moderately employed for some months, There 
are at present some slight signs of improvement, and the 
directors are hopeful that the iron trade has seen the 
worst. 


Hawthorn, Leslie, and Company.—To-morrow (Thurs- 
day), Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, of Newcastle-on-Tyne, will hold their first an- 
nual meeting, at which will be presented the report, 
which says: ‘‘The directurs, in submitting the state- 
ments of accounts for the year ending June 30, would 
remind the general body of shareholders that their bene- 
ficial interest in the company only commenced on July 
1, 1886. As will be seen from the accounts, the profits 


for the year amount to 41,859/., from which is to be de- 
ducted the interest on borrowed moneys and the amount 
expended on preliminary and formation charges, leaving 
an available balance of 33,197/., out of which the directors 
purpose paying a dividend of 8 per cent. per annum (less 
income tax), which will absorb 29,471/., and leave a 
balance of 3725/. to be carried forward to next year. An 
interim dividend of 24 per cent. having already been paid 
during the year, the above proposal amounts to declaring 
a further dividend of 54 per cent.” 


Palmer's Shipbuilding and Iron Company.—Next week 
the twenty-first annual meeting of this company, whose 
works are at Jarrow, will be held at Newcastle. The 
report which will be submitted states: ‘‘ In presenting 
the balance-sheet for the year ended June 30, 1886, the 
directors regret that the continued depression in trade 
has been felt in every department of the company’s 
works. The company’s transactions during the year 
showed a loss of 17,4700. 2s. 2d., which deducted from 
the profit of 20,7497. 03. 9d. unappropriated last year, 
leaves 32781. 18s. 7d. to be carried forward. The opera- 
tions of the last half-year resulted in a profit. The loss 
was incurred during the first half of the year, and arose 
in'a great measure from three large vessels contracted 
for at a time when it was confidently believed that a 
diminished cost of labour and material would have re- 
duced the outlay on the work ; the rate of wages, however, 
was not reduced until after the completion of the vessels, 
and then partially only, and as a result of a protracted 
strike. .. The company’s works have been so a, 
occupied in the building of the two belted cruisers for Her 
Majesty’s Government that the balance-sheet must not be 
taken asa final index of the year’s operations, as no profit has 
been taken into account from that source, but has been left 
over for the current year... The reserve fund now stands 
at 150,000/., accumulated out of the past profits for the pur- 
pose of meeting contingencies in the years of exceptional 
depression, such as that through which the company has 
just passed, and the directors propose to appropriate from 
that fund 20,000/.—10,000/. for the purpose of reducing 
the capital expended on the steel works, which will then 
stand at a less amount than that of other works of a 
similar description ; and 10,000/. as a special account to 
provide for bad and doubtful debts.” 


Basic Slag as Manure.—Dr. Munroe, F.C.S., pro- 
fessor of chemistry at the College of Agriculture, Down- 
ton, Salisbury, has issued a report on experiments made 
by him to test the germination and growth of farm seeds 
in various mixtures of garden soils and basic cinder made 
at the North-Eastern Steel Works, Middlesbrough. The 
professor points out the high manurial value of the 
phosphates contained in basic cinder, and gives the 
results of many experiments which have been most 
successful. Cargoes of basic slag have recently been 
shipped from Middlesbrough to different Continental 
ports, and one vessel has lately taken a cargo of 1000 tons 
to Stettin. 








UNIVERSITY COLLEGE, Bristot. —The session 1886-7 
will begin on 5th October. The department of engineer- 
ing is designed to afford a thorough scientific education, 
and to supplement the ordinary professional ee by 
systematic technical teaching. Students who attend the 
mechanical engineering course enter engineering works 
during the six summer months, and various manufactur- 
ing engineers in the neighbourhood have consented to 
receive students of the College into their offices and work- 
shops as articled pupils; the engineering laboratory is 
provided with a powerful testing machine, and instruction 
in the use of tools is given in the workshop. Special 
courses in surveying are given and excursions for field 
practice are frequently made. 

BoitErR EXPLosion AT COATBRIDGE.—A fatal boiler ex- 
plosion occurred on Tuesday last, the 31st ult., at the Kirk- 
wood Colliery, Coatbridge, near Glasgow, belonging to 
Messrs. William Hamilton and Co., the boiler being of 
the “breeches” flued type. The internal flue tube was 
collapsed and torn away from the furnaces and blown out 
along with the back end plate to a considerable distance, 
while the shell and furnaces were shot in the opposite 
direction by the reaction of the issuing steam. The brick- 
work setting of the boiler was demolished, while con- 
siderable damage was also done to the colliery premises, 
in addition to which one man was killed and three others 
injured. As the explosion occurred in Scotland there will 
be no public inquest, but a private inquiry has been or- 
dered by the Procurator Fiscal. 


THE PANAMA CANAL.—It appears that the extraction 
of earth effected in June, on the Panama Canal works 
was 1,042,000 cubic metres. This result shows that, not- 
withstanding the rainy season, the works of the canal do 
not at all slacken their activity. As regards July, we 
we may add that the extraction ns the month declined to 
869,000 cubic metres, while a telegram from the director 
of the works leads to the inference that the extraction of 
August did not exceed 900,000 cubic metres; that of 
September will, however, is is thought, be carried beyond 
1,000,000 cubic metres, so that M. de Lesseps is confident 
that the general result of 1886 will be a monthly average 
extraction of 1,000,000 cubic metres, as had been officially 
estimated. The falling off in the extraction of July, as 
compared with that of June, is attributed to the fact that 
two large American dredgers have been under repair, and 
have been receiving new boilers, so that they could not 
render any useful services in July. The repairs were not 
likely to be completed in August, but both dredgers will 
get to work again this month. The rainy season also 
rendered it necessary during J uly to execute certain special 





drainage works, 
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LOSS OF LIFE AT SEA. 

WE have dealt in our previous issues with loss of 
life at sea in the gross, and without reference to 
the trades or to the classes of vessels in which such 
loss is most prevalent. If we turn to the statistics 
which Mr. Gray has prepared for the use of the 
present Royal Commission, in which all casualties 
to British and colonial vessels, excepting those 
due to collisions, and those arising in rivers and 

bours, involving loss of life, are arranged 
under the trades in which the several vessels 
were lost, it appears that no less than 71 per 





cent. of the vessels totally lost, as well as 78 
per cent. of the lives lost, occurred in six of the 
principal trades. They are coal, grain, general, 
timber, ballast, and fishing. With this method of 
division the general trade is made to embrace all 
those cargoes which cannot properly be included 
under any specific heading, that is to say mixed 
cargoes, It contains passenger vessels, of course, 
and in fact represents a larger volume of trade than 
any of the others. By means of an analysis thus 
made, it becomes at once apparent that the branch 
of the carrying trade most prolific in loss of life, is 
the coal trade. During the nine statistical years 
ending June 30, 1883, the average annual loss of 
life due to wrecks and casualties in this trade alone, 
excluding collisions, amounted to 599, or no less 
than 23.5 per cent. of the number similarly lost in 
all trades. This percentage, great though it be, 
is lower than it would become if attention were con- 
fined exclusively to laden vessels, inasmuch as the 
total loss of life includes losses from fishing vessels, 
and from vessels in ballast. By eliminating these we 
find that as many as 28.1 per cent. of all the laden 
vessels totally lost were carrying coal, and that 
28.6 per cent. of the lives lost were from vessels in 
the same trade. Although we are without statistics 
which would enable a comparison to be drawn 
between the volume of the coal trade and that of 
all other trades combined, and thus indicate the re- 
lative amount of risk involved, not a moment’s 
consideration is needed to enable us to conclude 
that far less than 28.1 per cent. of the cargo-laden 
vessels are coal laden, and that therefore the loss 
of life and property in that trade is above the 
average. The general trade, which embraces all 


—=» | mixed cargoes as well as passenger vessels, must of 


necessity be greatly in excess of the coal trade, and 
yet, omitting as before losses from fishing vessels 
and vessels in ballast, only 11.6 per cent. of the 
vessels totally lost during the nine years carried 
general cargoes, while only 21.8 per cent. of the 
lives lost by wreck or casualty during the same 
period were from vessels so engaged, although the 
total loss in that trade includes alarge number of 
passengers. The great excess of risk in the coal 
trade over that in the general is no doubt due partly 
to the nature of the cargo carried and partly to the 
character of the vessels engaged. 

When we proceed to compare the loss of life in 
the coal trade during one year with that in another, 
we cannot fail to observe the great annual variations 
which that loss has undergone, showing, as we 
think, that many of the vessels so engaged are far 
more dependent upon the weather for their safety 
than they should be. Thus, while in the statistical 
year ending June 30, 1875, the number of lives so 
lost amounted to no less than 867, or 31.1 per cent. 
of those lost by wreck or casualty, excluding, as 
before, losses from fishing vessels and vessels in 
ballast, the total fell in the next year to 485, or 
nearly one-half, and continued to fall until it 
reached a minimum of 389 in the year 1879-80. 
In the next year, which was one‘of very bad weather, 
it rose with a leap to 641, and continued to rise 
during the next two years, so that in 1882-83 it 
amounted to 879, or 12 more than in 1874-75. The 
great excess of the loss in this particular trade in 
1874-75 over that of the succeeding years can, we 
think, be accounted for only on the assumption 
that the weather during that year was of an excep- 
tionally severe character, while the excess in 1880-81 
and subsequent years over the preceding years 
appears to have been partly due to the same cause, 
and partly also to the expansion which had been 
gradually taking place in the coal trade during the 
nine years. The increase in the volume of the coal 
trade has, indeed, an important bearing upon the 
question whether loss of life in coal-laden vessels 
as been increasing or diminishing, and cannot 
properly be ignored in any analysis. That this 
increase is considerable is shown by a Parliamentary 
return made in 1884, from which it appears that 
while the total weight of coal exported from the 
United Kingdom, and shipped coastwise, was 
roundly 24,600,000 tons in 1875, it had risen 
gradually to 34,600,000 tons in 1883. Most of the 
coal carried in British vessels is shipped from 
the United Kingdom, and although a part of 
the export trade is in the hands of foreign 
owners the ratio between the gross totals shipped 
in any two years may be fairly taken to repre- 
sent the ratio between the amounts carried in 
British vessels during the same years. If it be 
assumed also that the hands employed are in pro- 
portion to the quantity of coal carried, the number 





of lives lost by wreck or casualty in this trade in 
1883 may be expected, under similar circumstances, 
to bearthe same ratio tothose lost in 1875, as thetotal 
weight of coal exported in 1883 does to that in 1875, 
viz.,as14to10. It should be observed, however, that 
a far larger proportion of the coal is now carried in 
steamers than formerly, and consequently as the 
hands in steamers are fewer than in sailing vessels, 
while they make on the average about three times 
as many voyages, the above proportion should be 
correspondingly modified. But if the year 1874-75, 
which was exceptional, be excluded from considera- 
tion, it is clear that the loss during each of the last 
three years for which the statistics are given has 
been greatly in excess of the numbers deducible 
from the figures for the earlier years, even when a 
liberal allowance is made for the increase in the 
volume of the trade, and shows that influences 
were in operation which made the trade more 
perilous than formerly. 

It was at one time the practice for the apologists 
for loss of life at sea to set down a large proportion 
of the annual loss from coal-laden vessels as due to 
the spontaneous combustion of the cargoes. It is 
no doubt the fact that some few years ago the 
spontaneous combustion of coal cargoes was more 
common than it is now, but it is very questionable 
whether this source of loss ever reached the magni- 
tude attributed to it. Prior to the report of the 
Royal Commission appointed in 1875 to consider 
the subject of the spontaneous combustion of coal, 
it had been the almost universal practice to ventilate 
coal-laden vessels through the body of the cargo, 
with the object, as supposed, of enabling the gases 
generated to make their escape into the open air. 
The effect of the plan was, however, only to facili- 
tate the admixture of coal gas and air which is so 
highly explosive, and thus the precautions taken 
rendered more probable the very dangers which 
they were intended to prevent. In that way 
vessels were probably in some ‘instances lost, that 
would otherwise not have been endangered, but the 
through ventilation of coal cargoes was given up 
from the time the Royal Commission reported 
against it, and surface ventilation alone employed. 
As a result, loss of life by spontaneous combustion, 
considering the circumstances under which it takes 
place, must now be reduced to a very small amount 
annually. It is only on long voyages that the 
spontaneous combustion of coal cargoes occurs. 
It is practically unknown on short voyages, as the 
statistics of loss from this cause clearly show, and 
even when it does occur with the present system of 
ventilation, it is rarely accompanied with any serious 
loss of life. Although during the nine years end- 
ing June 30, 1883, as many as fifty-seven vessels 
were known to have been lost from spontaneous 
combustion, in only three cases was the loss of 
the vessel accompanied by loss of life, the 
total number of lives lost during the nine years 
being twenty-four, or less than three per annum. 
Other instances may of course have occurred 
in which the vessels were lost from _ this 
cause with all hands, but in view of the lesson 
which the above figures teach we think it very 
questionable whether such losses as take place at 
the present time are of sufficient importance to be 
worth considering in relation to the total loss of 
life from coal-laden vessels. Setting aside losses 
from spontaneous combustion, the question remains 
as to the causes to which the loss of so many coal- 
laden vessels are to be attributed. We may re- 
mark, in the first place, that the vast majority of the 
vessels so lost are sailing vessels. During the nine 
calendar years ending 1883, 82 coal-laden steamers 
foundered, or were missing, and with them 1142 
lives, while 616 sailing vessels with 2610 lives were 
similarly lost during the same period. The pro- 
portion borne by iron sailing vessels to those of 
wood has not been given, but an examination of the 
pages of the wreck abstracts show that at least nine- 
tenths of the lost coal-laden sailing vessels are of 
wood, This fact led Mr. Scrutton, who has attempted 
to throw some light upon the matter, to examine 
closely into the history and circumstances of the 
vessels lost, and he has without doubt placed his 
finger upon one of the most fruitful of the causes to 
which these losses are due. Taking the calendar 
year 1881, and confining his attention to missing 
vessels, Mr. Scrutton found that during that period 
36 sailing colliers were so lost with 203 lives, and 
that 9 vessels with 117 lives were similarly lost in 
the foreign coal trade. But it appeared that of the 36 
colliers 19, or more than one-half, were over 20 years 
of age, one being 66 years old, while as many as 29 
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were not classed in any registered society, seven only 
being classed. It should not, however, be inferred 
that the 29 unclassed vessels had never been 
classed. Their history was in all probability the 
same as that of nine-tenths of the old wooden 
sailing vessels in existence of any size. Most of 
them had no doubt been classed for a period of 
years at the time they were built, and, as the prac- 
tice is, had been continued for a further period of 
years at the end of the first class. But, as a rule, 
when that class too expires, the amount of opening 
up requisite to satisfy a responsible register society, 
and the amount of repair necessary in order to 
insure a restoration of the class, involves such 
heavy charges upon the owner that he prefers to 
relinquish the class and run his vessel without it. 
In many cases owners of any standing find it con- 
venient to sell their vessels at this stage, and 

urchase new ones. They consequently often pass 
into the hands of an inferior class of owners, and 
are thenceforth subject to no sort of survey except 
such as Government officials hold. The valueless- 
ness of that survey is sufficiently attested by the 
long list of wooden coasting vessels that go to the 
bottom with every storm. To make any survey of 
such old vessels sufficiently stringent to insure sea- 
worthiness, it would be necessary to open them out 
periodically fore and aft to ascertain the condition 
of the frame timbers, and renew all defective parts. 
But we believe we are right in saying that this is 
seldom if ever insisted upon by the Board of Trade 
ofticer. He is very careful, as he should be, to see 
that the lights are as required by the regulations, 
that the wick is of the right size, and that the 
lantern is placed at the proper angle. He makes a 
careful examination of the crew space in the interest 
of the seamen, and he will detain a vessel as unsea- 
worthy if the name be not properly painted upon 
the sides, but he does not appear as a rule to feel 
warranted in involving the owner in the expense 
attending the taking of proper steps to ascertain 
whether the hull is seaworthy. It appears to be 
recognised that the coasting coal trade, like the 
timber trade, is a last resource of vessels that have 
become unfit to carry dry and perishable goods. 


‘Many of the coasters seldom venture out of port if 


there is any probability of severe weather, and they 
thus often manage to run for years until a storm 
overtakes them and they are heard of no more. 
The Royal Commission will do well to devote atten- 
tion to the vessels of this class, and see whether it 
is not possible, by means of a more stringent 
periodical survey than now prevails, to insure that 
they are no longer allowed to leave port in an 
unseaworthy condition. 





SCREW THREADS. 

In the year 1857, many of the leading engineers 
in England began to recognise the evil and the 
very great inconvenience which arose from various 
quarters through individual machine and engine 
makers using a separate system of screw threads. 
Soimportant did Sir Joseph Whitworth consider 
the matter that he undertook to establish and in- 
troduce a uniform system of standard pitches and 
form of thread for use throughout the country. 
His first table was published in the same year, 
viz., 1857, and a second one in 1861, in which he 
gave fuller particulars, and proposed a few minor 
improvements. The main points to be considered 
in arranging such a system were, briefly : 

1. The best and most suitable pitches or number 
of threads per inch of length for given diameters of 
bolts, the main object being to reduce the strength 
of the bolt as little as possible and at the same time 
to make the threads of sufficient depth to prevent 
liability to ‘‘ cross-threading” taking place, and to 
get a convenient thickness of nut which would 
stand at least as much longitudina! tensile stress as 
the bolt at the bottom of the thread. 

After very careful consideration cn the part of Sir 
Joseph Whitworth, he decided upon a set of pitches 
which were published in tabular form, copies of 
which are found in all engineering text-books. The 
following formula, taken from Unwin’s ‘‘ Machine 
Design,” p. 117, gives a very close approximation. 
Let 

d=the original diameter of the bolt, 
p=the pitch of the threads, 


Then 
p=0,08 d+ 0.04, 

and the diameter at the bottom of the thread, 
d,=0.9 d—0.05, 


2. The form or cross-section of the thread best 





suited for practical purposes, which involved the 
consideration of ease of manufacture and repro- 
duction, combined with security against damage by 
the comparatively rough treatment bolts and screws 
are subjected to. 

The form of cross-section Whitworth adopted for 
ordinary purposes was that of a triangle whose height 
was 0.96 pitch and the angle at the bottom of the 
threads 55 deg. (see Unwin’s ‘‘ Machine Design,” 
page 117); one-sixth of these triangular sections was 
rounded off at the top and bottom. This system 
has been very widely and almost universally used 
for the last thirty years, the chief and only im- 
portant exception to their universality being in the 
United States, where Sellers’ threads are very much 
used ; they are of a slightly different pitch and form 
of cross-section, being an equilateral triangle with 
one-eighth of the depth cut off square, both top 
and bottom ; the pitch is nearly p=0.1 d+0.025, 
and the diameter at the bottom of the thread d;= 
0.87 d—.03. (See Unwin’s ‘‘ Machine Design,” 
page 119). 

The relative values of these two systems lie chiefly 
in the merits of round or sharp corners. We shall 
return presently to consider both systems in detail, 
but it is well to note here that the latter system is 
being discarded for one very similar to the Whit- 
worth. 

This is briefly how the screw thread question 
stands at the present time. However, in Germany 
and on the Continent of Europe generally, the 
English system of measurement in feet and inches 
is not in common use, but the metrical system is 
almost universal, viz., of metres with decimal sub- 
divisions. Hence a small body of German engi- 
neers have been for some time urging for a universal 
metrical standard of screw threads, and conse- 
quently seek to overthrow the Whitworth system. 

In 1874* the Miinchen District Society of Ger- 
man Engineers took up the matter, when they not 
only procured the opinions of the German district 
societies, but communicated with various well- 
known Continental engineering societies, and at 
the same time sent out 2000 circulars to owners of 
works to obtain their views upon the possibility 
and practicability of introducing a metrical system 
in the place of Whitworth’s, maintaining that this 
system was not in general use ; but the result of this 
inquiry was in favour of retaining the Whitworth 
system. 

Out of the 2000 circulars sent out, only 365 were 
returned, 316 of which were from makers who used 
the Whitworth system exclusively, and the remain- 
ing 49 retained the pitch but used different dia- 
meters of bolts. 

Of the twenty district societies who were con- 
sulted, only six decided in favour of the metrical 
system. ‘The practical effect of this inquiry was to 
set the Whitworth system on a firmer basis than 
ever. In spite of this, however, the Karlsruhe 
District Society brought forward motions in favour 
of the metrical system at the principal meeting of 
the Society of German Engineers in 1877, but they 
were at once dismissed by them. Again, in 1885, 
the same society brought up the matter under a 
rather different aspect, viz., not whether it was 
desirous to introduce a metrical system of screw 
threads, but what metrical system shall be intro- 
duced, implying that the former was a settled 
matter, and the only matter requiring consideration 
was the details of the system. 

The directorate thought it desirable to appoint a 
special commission to inquire into it. The main 
objections brought against the Whitworth system 
by the commission and by the Karlsruhe Society 
were briefly : 

1. The Whitworth system is not universally 
used in Germany, and consequently great disorder 
prevails. 

2. The Whitworth system being measured in 
inches, it is inconvenient for metrical measure- 
ments. 

3. The cross-section of the Whitworth thread is 
difficult of manufacture. 

The first objection has been dealt with above in 
the remarks on the action taken by the Karlsruhe 
and Miinchen District Societies, and again the 
Whitworth system is universally used by the 
German railways and dockyards, and unless a general 
desire is shown fora metrical system of threads, itis 
evidently quite useless for a handful of obscure 
scientific men to attempt a radical change in such 
an important matter. 

* Vide a paper “On the Thread Question,” by J. H. 
Mehrtens, engineer, of Berlin, 





The second objection on the surface appears 
slightly more justifiable, but even that is extremely 
insignificant when more closely examined and 
viewed from a different standpoint. 

This matter does not stand upon the same ground 
that it did ten years ago, when the whole of the 
bolts and screws in use were constructed in small 
quantities as they were required at the various ma- 
chine and engine works ; to-day the case is totally 
different, as only a very small percentage are con- 
structed in this way; they are almost entirely 
bought from special screw makers who turn out 
better and cheaper work than is possible for indi- 
vidual machine shops. Thus the imaginary difficulty 
lies entirely in the screw-makers’ hands ; they do 
not complain, why then should those whom it does 
not affect to any appreciable extent ? 

If a new universal system of screw threads must 
be adopted, then it should not be tied down to any 
special system of measurement, but should rather 
be designed on a system of standard gauges of 
various grades similar to our Birmingham wire 
gauge system. 

Some of the German engineers complain that a 
considerable number of Whitworth bolts and nuts 
purchased from one firm of screw makers will not 
fit those purchased from another firm, and lay 
the blame to the system, but this is decidedly 
unjust, for it is evident to any practical engineer 
that the fault lies not in the system itself, but 
with the manufacturers for not using standard 
screw gauges as Sir Joseph Whitworth advocated 
in his original report on the subject. None can 
say but what the proposed new system would be 
quite as faulty, perhaps even worse in this respect, 
as it has never been practically put to the test. If 
German engineers persist in their course and carry 
out this proposed scheme in the machinery they 
manufacture, they only will be the sufferers, by 
ruining their foreign trade, for no foreigners will 
think of purchasing machinery which cannot readily 
be repaired by local engineers, without sending to 
Germany for special bolts and nuts. 

The third objection is totally unjustifiable, for 
thirty years of practice have most unmistakably 
proved the Whitworth form of cross-section to be 
the best ; the square-tipped thread on the other 
hand, as advocated by the metrical system, has 
proved unsuccessful; it has been thoroughly tried 
by Sellers in the United States, where it has been 
found practically impossible to prcduce a good 
thread by screwing apparatus, the sharp corners on 
the taps and dies rapidly break away, when a very 
imperfect thread must naturally follow. The present 
state of affairs in America conclusively shows the 
system to have been a failure, and all the leading 
machine tool-makers there are supplying nothing 
but the \/-thread very similar to Whitworth’s. 

Again, the strength of the bolt is reduced more by 
the square-cornered than by the rounded thread, 
although the sectional areas of the bolts at the 
bottom of the threads are the same ; for example, it 
is always found to be absolutely necessary in the 
preparation of test specimens for tensile tests to 
have the corners well rounded off, if not the speci- 
men almost invariably breaks short off at the square 
corner.* 

With good tools and good men to use them there 
is no difficulty whatever in producing the Whit- 
worth cross-section of thread. The round at the 
bottom of the thread is easily produced by a rounded 
point to the screw-cutting tool, a gauge for which 
is carried by every turner in his waistcoat pocket. 
The round at the top of the thread is produced by 
the chaser, which is itself cut by a standard hob, 
and consequently reproduces the correct form of 
cross-section on whatever work it is used. 

We have thus briefly glanced at the main points 
of the present aspect of the screw thread question, 
and if there are no more serious objections to the 
Whitworth system than those advanced by the 
Karlsruhe District Society, we think there is no 
ground whatever for attempting to overthrow an 
almost universal system of screwthreadsfor one which 
offers no real advantages over it, but rather disad- 
vantages. The question naturally arises, what is the 
object of these German engineers in attempting to 
bring about this change? It must be either from a 
pure desire to benefit their fellow engineers or from 
selfish and personal motives of having the glory of 
overthrowing a system established by one of Eng- 
land’s great engineers, Sir J. Whitworth. We leave 





* For further information of the importance of this 
matter see Mr. Longridge’s report for 1885 on ‘‘ Engine 
and Boiler Insurance.” 
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this an open question, but will stick fast to our old | 
system, which we believe to be the best and most | 
universal, 


SILVER AND LEAD SMELTING IN 
COLORADO. 

OF recent years the silver and lead smelting in- 
dustry of Colorado has undergone great develop- | 
ment, until to-day the produce of the furnaces 
of this State forms no small portion of the silver | 
product of the world. 

Since the first furnace was started at Black | 
Hawk in 1867, the industry has maintained a/| 
steady growth up to the present time. This growth, 
from the year 1867 till 1877, was but slow. Not, | 
indeed, until the discovery of the Leadville ore | 
deposits was any great activity shown. The open- | 
ing up of these rich fields gave a great impetus | 




















| proportion goes to Puebla and Denver. 


now finding it very hard to pay the prices for ore 
paid by valley smelting companies. In this section 
there are in all six plants with an aggregate of 22 
water-jacket furnaces, of which 17 are now in blast. 
About one-half of the ore mined in Leadville is 
shipped out to be treated ; of this quantity a large 
At the 
former place there are three plants with 18 water- 
jacket furnaces, of which 16 are now in blast, and 
at Denver there are two plants with 11 fur- 
naces, all in blast. 

The other smelting points of importance in the 
State are as follows: Gunnison, 2 plants, 5 fur- 
naces ; Golam, 1 plant, 2 furnaces; Aspen, 1 
plant, 2 furnaces ; Canon City, 1 plant, 2 furnaces ; 
Durango, 1 plant, 2 furnaces; Reco, 1 plant, 2 
furnaces ; making a total for the State of 66 fur- 
naces, of which not more than 43 are in blast. 

The above figures do not include the furnaces at 
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mode of arrangement will be clearly understood 
from Fig. 2. These engines are each capable of run- 
ning the four No. 5$ Baker blowers necessary 
for the four furnaces, so that in case of accident to 
one engine no delay need occur. The main driven 
pulleys on the line shaft are provided with friction 
clutches, so that either may be conveniently con- 
nected or disconnected as may be desired. 

In this room there are also located an electric 
light engine and Brush dynamo for lighting the 
works, together withthe usual feed water heater, feed 
pumps, &c., making a very complete power plant. 
In the space between the engine-room and furnace 
shed, a power elevator is placed and driven from 
the main line shaft. The furnace shed is a frame 
building with iron roofing; the arrangement of 
furnaces will be readily understood by the drawing 
without further explanation. 

The furnaces are of rectangular construction 
measuring 7 ft. Gin. by 3 ft. inside the jackets, 
with a crucible 2 ft. 6 in. deep. The slagging is done 
at one end only, no tuyere being used at that end 
of furnace. The lead-well is located about the 
middle of one side, and is of the usual construction. 
Each furnace is provided with eleven 3 in. tuyeres 
arranged five on each side and on the back end. 
Above the jackets the upper masonry is carried on 
four 8 in. cast-iron columns carrying three 7 in. 
wrought-iron beams. The charging door is located 
13 ft. above the tuyeres, the furnace being charged 
from both sides of the stack. These furnaces have 
a capacity of about 60 tons per twenty-four hours. 

In addition to what has already been described 
these works are provided with a fully equipped 
sampling mill, a frame building 56 ft. by 78 ft., also 
drying and roasting furnaces after the most im- 
proved pattern. The works are accessible on all 
sides by rail; the ore to be treated is brought in on 
a level with the charging floor, while a track on a 
level with the furnace floor is utilised for the ship- 
ment of bullion. These works are largely supplied 
with ore from the company’s mines at Monarch, 
where a good grade of smelting ore running high in 
lead is obtained. 








THE WEATHER OF AUGUST, 1886. 

From July 10th to August 23rd there has been 
little favourable weather for the maturing of the 
crops. There has been an excessively small dura- 
tion of unimpeded sunshine, an atmosphere charged 
with moisture, clouded sky, and almost daily 
showers. The last week of August brought a spell 
of heat and clear dry weather, in the east and south 
of England especially, but it was too late then to 
benefit the wheat except in the ingathering. The 
mean atmospheric pressure and temperature at the 
extreme positions of the British Islands to which 
the Isle of Man is central were as follows : 
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both to the mining and smelting business, and had 
the effect of turning the attention of prospectors 
more and more to the development of the silver- 
bearing veins of the country. The result was, many 
valuable discoveries were made in various sections, 
and large smelting plants were built to treat the 
ores at convenient points. A rapid development of 
therailroad system has also tended largely to build up 
the smelting business, and especially at central points 
to which various mining sections were tributary. 

The earlier smelting works were invariably 
located in the immediate neighbourhood of the 
mines, on account of the difficulty of transporting 
the ore, and had to rely on the section they were in 
for both fuel and ore, but as transportation im- 
proved these plants were mosily either abandoned 
or shifted to the valleys where a more extensive ore 
market and cheaper fuel and supplies could be com- 
manded. 

There are still some of these mountain plants at 
work, but it becomes year by year more difficult 
for them to compete successfully with works in the 
valley, located convenient to fuel and supplies. 

_The smelting works located in and around Lead- 
ville are the only mountain companies which have 
been to any great extent successful, and these are 





the Argo Smelting Works, Denver, which are of 
the reverberatory type. } 

The style of furnace almost exclusively used in 
this section is constructed with a rectangular bosh, 
water-jacketted with cast-iron water jackets. The 
general construction of these furnaces varies little 
except in the size of the bosh and in the upper 
structure. 

Fig. 1 isa transverse section through the fur- 
nace shed and furnace in use at the Colorado 
Smelting Works, South Pueblo. These works were 
erected in 1883, when three furnaces were put in, 
since when one more furnace has been added. 
Being of recent construction this plant embodies 
many improvements on the other works of the 
State as to facility for handling the ore, and are 
perhaps the best arranged and operated works in 
the West, and reflect much credit on the able 
management of Mr. Eilers and his staff. 

Fig. 2 is a ground plan showing arrangement of 
boiler and engine-room, furnaces, &c. Steam is 
supplied for the motive power by three boilers of 
the horizontal tubular construction of ample capa- 
city for the work to be performed. In the engine- 
room are two 14 in. horizontal engines for driving 
the blowers, which supply air to the furnaces. The 








| Mean Difference | Mean Difference 
Positions. | Pressure, from Normal. | sane from Normal. 
in. | in. | deg. deg. 
North 29.77 | below 0.04 53 below 2 
South 30.02 | above .04 60 * 2 
West yn re ae aM 1 
East 29.94 | es 04 | 60 above 1 
Central 29.93 ~ .03 | 59 nil 


~The distribution of rain in frequency and amount 
may be roughly inferred from the following re- 
sults : 














Difference 

Places. Rainy Days. Amount. tious Normal. 
in. in. 
Sumburgh 20 2.09 below 1.12 
Scilly .. 16 1.90 » 0.56 
Valencia 24 5.19 above 0.54 
Yarmouth 14 2.38 -: ome 








The daily general directions of the wind over 
these islands give a resultant from W. by S. equiva- 
lent to a wind from that direction for eighteen 
days. There was no easting in the winds at all. 
Atmosphere pressure, mean temperature, prevalent 
winds, and rainfall were all nearly normal, except 
in the north where the rainfall was scanty. The 
greatest pressure, 30.3 in., occurred on the 20th; 
the least, 29.3 in., on the 13th; so that the baro- 
metrical range was just lin. The highest tempera- 
ture, 87 deg., was recorded in London on the 30th; 
the lowest, 30 deg., at Wick on the 4th, Rain- 


falls exceeding lin. in twenty-four hours, were 
recorded on the 13th, at Valencia, 1.16-in. ; and on 
the 18th, at Cambridge, 1.23 in, 


Thunderstorms 
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occurred on the 13th and 18th in England. The 
weather notations indicate only one clear day in the 
west, 9 in the north and east ; 19 overcast days in 
the west ; 13in the east. The most fine weather 
was apparently in the north and east, but the 
south and central districts had nearly the same 
amount. Mist and fog were frequently reported 
from the south and central stations. 

The duration of bright sunshine, estimated in per- 
centage of its possible duration, for the four weeks 
ending the 30th, was for these islands generally 34, 
Channel Isles 49, east England 45, south England 
40, central England 36, east Scotland 35, north- 
west and south-west England 34, north-east Eng- 
land 33, north Scotland 27, west Scotland 26, south 
Ireland 24, north Ireland 22. 





THE BRITISH ASSOCIATION. 

Tue fifty-sixth annual meeting of the British 
Association, which has just been brought to a con- 
clusion, like its predecessor, has not been blessed 
with fair and settled weather, although there have 
been gleams of sunshine between stormy periods. 
Saturday last, the first great excursion day, was 
almost one continual thunderstorm, for although 
the pitiless rain held over for a time in the 
afternoon, the lightning did not cease to flash 
and the thunder to growl until well past the 
small hours of Sunday morning. On Monday 
there was an agreeable change, but rain set in 
again in the evening. We mention the weather 
first because it is the most important factor re- 
quisite for the success of this gathering, for al- 
though a certain proportion of the members may 
attend for purposes purely scientific, by far the 
greater majority look on the whole thing simply as 
a big picnic. Viewed from this standpoint the 
British Association is—if the truth must be told—a 
gigantic piece of humbug, and in no department is 
this more noticeable than in Section G, which is 
naturally to us a centre of attraction. At any meet- 
ings of our chief engineering societies a good paper 
will always bring a fair audience of men interested 
in and understanding the subject under considera- 
tion, and the discussions which follow are therefore 
nearly always instructive and interesting ; a fact 
which would be by no means true if stated of the 
British Association discussions. On more than 
one occasion at the recent meeting, the authors of 
papers found no more listeners, excluding officials 
and reporters, than could be counted on the fingers 
of both hands, and the audience throughout was of 
that migratory nature that is peculiarly charac- 
teristic of British Association meetings. However, 
a large number of papers were read in Section G, 
some amongst them of more than ordinary interest, 
and as we have to do with speakers rather than 
listeners, we will at once proceed with our report. 
Before doing so, however, we must say a word as 
to the admirable manner in which the duties of the 
recorder and secretaries were performed in this 
section. A very marked improvement was observ- 
able in the facility with which copies of papers 
could be obtained, and on the whole we do not 
remember to have seen before the work go for- 
ward so pleasantly and smoothly, and Mr. E. Rigg, 
the recorder, is to be congratulated on the marked 
change for the better in this respect. 


THE CHEMICAL SCIENCE SECTION. 


If the presidents of the sections were accustomed 
to give titles to their addresses, Mr. Crookes, 
F.R.S., might have introduced the interesting dis- 
course he delivered to Section B, as the ‘‘Genesis of 
Elements.” The address was essentially specula- 
tive ; the speaker set himself with many words to 
apply the doctrine of evolution to chemical science, 
and adduced in confirmation of his theories, experi- 
mental data which display a genius and indefatiga- 
bility which have rarely been attained, and are of 
a character so purely scientific that we cannot do 
more than notice them in these columns. Dr. 
Gladstone, in his address at Southport in 1883, 
spoke also on elements, but the first part of his 
paper was pleasantly historical, and he left the 
speculative conclusions more to his audience. 
** What are the elements ?” asks Mr. Crookes. The 
ordinary explanations—a body that cannot be de- 
composed, &c.—are confessions of intellectual 
impotence. ‘‘To discover a new element,” says 
Faraday, ‘‘ is a fine thing ; but if you could decom- 
pose an element, and tell us what it is made of, 
that would be a discovery indeed worth making.” 
We are little, if any the wiser, when we adopt the easy- 





going assumption that the elements, whether self- 
existing or created, are absolutely distinct. Might 
there not have been 7 or 700 elements instead 
of the 70 odd we now assume? And if their 
peculiarities were accidental it would scarcely be 
possible for the elements to show those mutual 
relations which Newlands, Mendeleeff, and Meyer 
have brought into such prominent light. Dr. Glad- 
stone believes ‘‘ they have been built up, one from 
another, according to some general plan,” There 
cannot occur in the elements a_ difference cor- 
responding to the difference between living and 
fossil organic forms ; the great Stone Book can tell 
us nothing of extinct elements. There is no 
evidence of a transmutation of any ‘‘ element” into 
another, although for some time Victor Meyer and 
others cherished such hopes. Prout’s hypothesis 
regards the atomic weights of the elements as 
multiples by whole numbers of unity, the atomic 
weight of hydrogen. The recent more accurate 
determinations of the atomic weights do not 
confirm the harmony which was Prout’s ideal ; 
the atomic weight of oxygen, for instance, is not 
16, but 15.96. But if, with Clarke, we assume 
half multiples as legitimate, the few apparent 
exceptions may be due to undetected errors. We 
might have an element of lower atomic weight than 
hydrogen—helium—which spectroscopists believe 
to have discovered in the sun and stellar bodies. If 
this helium does exist, it must, according to Abbé 
Spée, enjoy two remarkable properties ; its spectrum 
consists of asingle ray (D,), and its vapour possesses 
noabsorbent power. The latter assumption appears 
heretical; but Tyndall asserts that the simpler the 
molecule the feebler the absorptive power. There 
are many arguments in favour of the compound 
nature of our so-called elements ; we need only 
point to the compound radicals of organic chemistry 
and to the groups of elements of almost identical 
atomic weight and very similar properties, such as 
nickel and cobalt, osmium, iridium, &c. Professor 
Emerson Reynolds, of Dublin, has illustrated the 
periodic law of Newlands and Mendeleeff in a novel 
method, which Mr. Crookes adopts in a modified way. 
‘*Let us picture the very beginning of time before 
geological ages ; before the sun himself had con- 
solidated from the original protyle.” This is a new 
word analogous to protoplasm to express the idea of 
the original primal matter before the evolution of 
chemical elements. At this stage all was in ultra- 
gaseous state, at,an inconceivably hot temperature ; 
no atoms had yet been formed. Some process 
akin to cooling, probably internal, reduces the 
temperature of the protyle until the first step 
in granulation takes place. The first atom of 
protyle is a store of energy, which it obtains 
from its neighbouring atom. One form of 
energy is called atomic weight. The most easily 
formed element, the one most nearly allied to 
protyle in simplicity, is first-born hydrogen, or 
perhaps helium. For some time hydrogen would 
remain the only form of matter in existence ; the 
longer the period of the cooling down of the pro- 
tyle to atoms, the more sharply defined will 
afterwards be the resulting elements. In a curve 
may be seen the action of two undulating forces, 
one acting in the direction of the vertical line, 
the other pulsating backwards and forwards like 
a pendulum. ‘‘ Assume the vertical line to repre- 
sent temperature sinking slowly. But what form 
of energy is represented by the oscillating line ? 
swinging to and fro like a mighty pendulum to points 
equidistant from a neutral centre ; the divergence 
from neutrality conferring atomicity of 1 deg., 
2deg., 3deg., and 4 deg. as the distance from the 
centre is one, two, three, and four divisions; and 
the approach to, or retreat from, the neutral line 
deciding the eleetro-positive or electro-negative 
character of the element—all on the retreating half 
of the swing being positive, and all on the approach- 
ing half negative—this oscillating force must be 
intimately connected with the imponderable matter, 
essence, or source of energy we call electricity.” 
Energy cannot be conceived without matter, nor 
matter without energy. The pendulum begins 
its swing from hydrogen on the positive side ; 
lithium is now formed, then glucinum, boron, 
carbon, &c. Uranium, with the highest known 
atomic weight, 240, stands last. What comes 
after uranium? There is little prospect of 
the existence of an element much lower than 
this. The decrease of temperature cannot go 
on for ever ; perhaps there the conditions become 
favourable for the combination of the elements to 
compound bodies. 





The particular work above referred to, which 
confirms Mr. Crookes in these views, concerned 
the earths present in some very rare minerals— 
samarskite, gadolinite, and others—the earths 
being separated by systematic fractionation. The 


phosphorescent spectra of these earths are extremely 
complicated, and change in a puzzling manner. To 
settle one particular point, more than two thousand 
fractionations were required. 


Orantum Sats. 


Dr. Russell, F.R.S., and Mr. W. Lapraik, read a 
paper on ‘‘Absorption Spectra of Uranium Salts.” 
The investigations are interesting, as they reveal 
that the uranous and uranic salts show two distinctly 
different groups of bands in their spectra, the one 
group occurring altogether in the blue, the other in 
the red and green; mixtures of both show bands 
all through the spectrum. It is further character- 
istic that all salts of uranium give essentially the 
same spectrum, and dilution also makes no differ- 
ence. Solutions in acids bring about a shifting of 
the bands. With cobalt, for instance, the nature 
of the acid or solution is of decided influence ; so 
that it appears as if uranium and the closely related 
chromium give two different kinds of salts, with 
the character of two distinct elements—facts which 
Mr. Crookes would not at all wonder at. Mr. 
Williams asked whether the ‘‘ well-known” flash of 
light produced by striking crystals of nitrate of 
uranium with a glass rod had been examined spec- 
troscopically. Mr. Williams was, however, the only 
one in the hall acquainted with this well-known 
phenomenon. 


TE HyGiene or DWELLINGS AND SCHOOLS. 


A paper followed by Professor T. Carnelly 
‘*On the Air of Dwellings and Schools and its Re- 
lation to Disease ;” it was supported by vast sheets 
covered with tables, and listened to with great 
interest. Dr. Carnelly has made observations at 
Dundee and Perth, by authority of the sanitary 
boards, which authority enabled him, for instance, 
to enter bedrooms at night with the occupants in 
their beds, to take his samples. Three points were 
generally determined, the amount of carbonic acid, 
of organic matter, and of micro-organisms. In all 
cases the air outside the dwelling was tested at the 
same time ; this free air varies greatly in micro- 
organisms, there being fewer in open places and 
at night. The samples were taken about 
3 ft. to 4 ft. above the ground. Houses of all 
classes were examined, and the results show the 
immense advantages that large, airy, and well-ven- 
tilated rooms offer. The air in one and two-roomed 
houses contains twice as much carbonic acid as a 
four-roomed house, and six times as many organisms. 
For a year all death registers were searched, ard 
for each entry the nature of the illness, the age and 
character of house (number of rooms) were ascer- 
tained. The poorhouses and infirmaries were in- 
cluded inthe research. The deathratein four-roomed 
houses was 12.3, in one-roomed 21.4 ; the difference 
is much more striking for children under five. Some 
apparent anomalies disappear on closer inquiry. 
The death-rate for people above 70 years, for in- 
stance, is much higher in the best houses, but only 
because in the poor dwellings few people are left of 
that age. Consumption, further, does not seem to 
be connected with purity of air; but consumption 
carries off few before the twentieth year, and diar- 
rhoea and measles have accounted for the weakly 
poor before that, Of infectious diseases, measles and 
hooping-cough show results which might be ex- 
pected ; scarlet and diphtheria, however, do not. 
In rooms with 180 cubic feet of air per person, the 
number of micro-organisms per litre averaged 80 ; 
with 2000 cubic feet we have only 6 organisms. 
More space per person than 1000 cubic feet 
seems, however, of little value, probably because 
the ventilation in large rooms is rarely compara- 
tively better than in moderate sized ones of goodcon- 
struction. Of schools, 68 were examined, of which 
only 26 were supplied with ventilation, that is, 
mechanical ventilation by means of fans, dc. 
No warnings were given of intended visits, and 
everything was kept as found, windows closed, &c. 
The air in unventilated schools was very bad, in 
ventilated rooms, only one-half the carbonic acid 
and one-tenth the micro-organisms were found. 
It is very curious that the ventilators seemed to do 
good service even when they had been closed for 
days. Board schools appear bad enough ; and as 
the children generally find no better conditions at 
home, they are greatly endangered. As to cubical 
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space, it was observed that in rooms having from 
100 to 150 cubic feet per child, there were 23 or- 
ganisms per litre, from 150 to 200 cubic feet only 
14, and above 250 cubic feet only 2. There is no 
parallelism between the amount of carbonic acid 
and organic matter, hence the many determinations 
of carbonic acid only, and conclusions as to organic 
impurities based thereon, are of doubtful value. 
Fifteen boys’ and girls’ rooms in the same schools 
were compared ; boys’ rooms have much more im- 
pure air than girls’ rooms, because boys are less 
clean, eat more, exercise and fight more outside, 
and continue more restless at school. The age of 
schools is of considerable influence ; schools twenty 
years’ old contained 311 micro-organisms per unit. 
Those twelve years’ old 150, five years only 38, 
some went up to 600 micro-organisms per litre. 
The nature of the micro-organisms is little known ; 
healthy persons possibly do not suffer at all from 
them, but if affected with any catarrh the result 
is injurious. We regret we cannot give any more 
details of these interesting researches. We may 
refer, however, to Dr. Carnelly’s suggestions, 
in which he insists upon mechanical ventilation— 
open windows are not effective and often cool rooms 
too much—the air should be forced into the room, 
not removed by suction. He insists that warm air 
should be blown in and recommends also flats with 
large open landings. A frequent change of air is 
more important than very large rooms, and 
windows ought always to be opened as widely as 
aa as many micro-organisms settle near the 
oor. 
THE MECHANICAL ScrENCcE SECTION. 

Sir James N. Douglass opened the proceeding of 
Section G by reading his presidential address. It is 
hardly necessary to say that the chief engineer of the 
Trinity House chose for his theme the lighthouses, 
beacons, and various other guides to mariners that 
are distributed round our coasts. We shall publish 
this valuable address in extenso, but will summarise 
here some of its principal features. After referring 
to the primitive means adopted by our forefathers 
for warning vessels of dangers to navigation, the 
President remarked that only within the last 
twenty-five years can accurate statistical informa- 
tion be obtained of the number of lighthouses 
and light-vessels of the world. In 1860 the total 
number of coast lights throughout the globe did 
not exceed 1800, whereas the present number is 
not much less than 4000. The relative progress of 


MESSRS, 
(For Description, see Page 262.) 


| years named was shown by a Table hung on the 
wall. 

The most noticeable feature in the Table is 
the progress made by China, Japan, and British 
America. With regard to advances in efficiency, 
we find that in 1759 Smeaton’s Eddystone Light- 
| house was illuminated by 24 tallow candles, the 
| intensity of light being about 67 candle units, and 
the cost about 1s. 67d. per hour. In the present 
day for such a sum, a light at the focus of a modern 
optical apparatus, of about 2400 times the above 
intensity could be obtained with mineral oil. 

The introduction of catoptric apparatus for light- 
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| to test the respective merits of mineral and colza 
| oil, and in 1869 the experiments were resumed. It 
| was found that the existing burners could be adapted 
| for mineral oil by a few simple modifications, and the 
| substitution of this oil for colza was commenced. It 
| was also found that the improved combustion effected 
|in the colza burners, in their adaptation for con- 

suming mineral oils, had the effect of increasing 

their mean efticiency when burning colza 45} per 
|cent. A further advance was made during these 
| experiments, by increasing the number of wicks of 
| the first order burner from four to six, more than 
| doubling the intensity of the light, while effecting 


house illumination appears to have been first made | an improved compactness of the luminary per unit 
at Liverpool about 1763, and was the suggestion of | of focal area of 70 per cent. 

William Hutchinson, a master mariner of the port.| There are now 700 fog signals of various descrip- 
The cylindrical wick lamp was invented by Argand | tions on the coasts of the world. The chief draw- 
in 1782. In 1825 the French lighthouse authorities | backs to those now in use are, firstly, their short 
introduced the dioptric system of Fresnel, in con- | range under unfavourable conditions, and, secondly, 
junction with the improvements of Arago and | the difficulty experienced by the mariner in judging 


Fresnel on the Argand lamp, by the addition of the In. 1873 the United 
States Lighthouse Board sent the Trinity House 
a siren apparatus which was tested at the South 
Foreland, and this instrument is found to be the 
most efficient of its class yet known, chiefly in 
consequence of the prolongation that can be given 
to its blasts, and the ease with which high and low 
notes can be produced, corresponding to long and 
short, or red and white flashes of light. The most 
powerful fog signals cannot, however, be considered 
altogether satisfactory. Withsiren blasts absorbing 
about 150 horse - power, the signal, under some 
conditions of fog and wind, is not heard beyond 
one mile; while at other times it is distinctly 
audible over a distance of ten miles. 

The first light-vessel was moored at the Nore in 
| 1732. She had a small lantern provided with flat 
oil wicks. In 1872 the Trinity House increased 
the lanterns for floating lights from 6 ft. to 8ft. in 
| diameter, which is just large enough to admit the 
lamp-lighter to enter. Some of these lights have 
| an intensity of 20,000 candles. An interesting ex- 
| periment is now being made by the Mersey Docks 
;and Harbour Board with the electric are light on 
jone of the light-vessels at the entrance of the 
| Mersey. 

The difficulties attending the maintenance of an 
| eflicient floating light are sometimes very great, and 
|at times the service is very arduous to those on 
|board. Yet any failure is of very rare occurrence, 
and there is no instance on record of a British light- 


second, third, and fourth concentric wick. In 1827 
coal gas was introduced at Troon, in Ayrshire. In 
1839 experiments were made at the Orford Low 
Lighthouse with the Bude light of the late Mr. 
Goldsworthy Gurney. In 1857 a trial was made by 
the Trinity House at Blackwall, under the advice of 
Faraday, with one of Holmes’s direct current 
magneto-electric machines, and in 1858 the first 
important application of the electric are light was 
made at the South Foreland. In 1859 the light 
was discontinued, but a permanent installation was 
made at Dungeness in 1862. In 1863 the electric 
arc light was adopted by the French lighthouse 
authorities at Cape La Héve. A Siemens direct- 
| current, dynamo-electric machine, was placed on the 
Lizard in 1878, but in consequence of irregularities 
| in working it was replaced by the alternating current 
machine of Baron de Meritens. <A similar appa- 
| ratus is to be placed on St. Catherine’s Head, Isle 
\of Wight. In 1865 Mr. John R. Wigham, of 
| Dublin, introduced a system of superposed gas 
burners, and by successive lowering and raising the 
gas flame at the focus of each tier of lenses he 
| produced the first group flashing distinction. This 
light shows, at periods of one minute, from ordi- 
nary annular lenses, instead of the usual long 
flash, a group of short flashes, varying in number 
| between six and seven. The uncertainty in the 
_ number of flashes contained in each group is found 
to be an objection to this optical arrangement. 





In 
each of the chief maritime countries between the | 1861 experiments were made at the Trinity House | vessel ever having been deserted by her crew during 


| the distance of the signal. 
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a storm ; but collisions, unhappily, are of frequent 
occurrence. Experiments are being made with a 
view to establishing electric communication with 
light-ships, and though many difficulties are being 
encountered, it is hoped that success may be ulti- 
mately achieved. 

In 1845 the first iron buoy was submitted to the 
Trinity House by the late Mr. George W. Lenox, 
and since that date steel has also been used for the 
purpose. With the rapid increase of the number 
of buoys throughout the world it has been found 
very desirable to introduce something like a uni- 
form system. The two most typical shapes are 
found to be the conical and can buoys. Middle 
grounds occurring in a channel, or which may 
divide two channels, should have at each end a 
spherical buoy, whilst outlying dangers or positions 
requiring an extraordinary mark should be indi- 
cated by pillar or spar buoys. In the application 
of a system to harbours, if all were approached by 
a single deep-water channel, the adoption of can, 
for starboard and conical, for port would appear 
simple and practicable, but when large estuaries 
having four or five channels of approach have to be 
dealt with, some distinction other than shape must 
be found. A uniform system is now rapidly being 
adopted in this country. 

In 1878 the successful illumination of buoys was 
accomplished by the use of compressed oil gas, and 
since then the system has been considerably de- 
veloped. The Pintsch buoys show a light con- 
tinuously for from three to six months, according 
to size, without requiring attention. Automatic 
bell buoys and the Courtenay whistling buoy are 
useful adjuncts during fog, but none of these appa- 
ratus are reliable, as they are dependent upon the 
motion of the sea. 

Until very recently a beacon has been known to 
the mariner as a day signal only, but the recent 
successful lighting of beacons with automati¢, ap- 
paratus, in occasionally inaccessible p ons, 
forms an important epoch in the history of light- 
house illumination. In 1884 an iron beacon, 
lighted by an incandescence lamp taking its current 
from a secondary battery, was erected on a tidal 
rock near Cadiz. Contact is made and broken by 
a small clock which runs for twenty-eight days and 
causes the light to show a flash of five seconds, 
followed by a total eclipse of twenty-five seconds. 
The clock eclipses the light between sunrise and 
sunset. Beacons lighted both by compressed gas 
and by petroleum spirit have been erected both in 
this country and abroad ; one on each system being 
now under trial on the Thames. In one of these 
occultations are produced by a screen revolved by 
the heated air from the flame. 

Sir James Douglass next described the recent, 
and now celebrated, experiments made at the 
South Foreland. We have not space to follow him 
in these, but will briefly’summarise the conclusions 
drawn from the results obtained. With both gas 
and oil an ordinary intensity of light can be 
adopted for clear weather sufficient to reach the 
sea horizon with efliciency for the mariner; a 
maximum light can be shown with impaired atmo- 
sphere fifteen to twenty times this intensity ; and 
in these respects both illuminants are _prac- 
tically on an equality. This maximum light of 
gas and oil was considered by the Committee which 
conducted the experiments to be sufficient for all 
the ordinary purposes of navigation, for which the 
mineral oil was the most economical illuminant. 
For some special cases, however, where the utmost 
intensity and penetration are demanded, the de- 
sired results can only be attained by electricity, 
and by this agent an intensity more than ten times 
that of the maximum of either oil or gas is found to 
be practically available. The general verdict of the 
Committee may be summed up in the following quo- 
tation from their report: ‘‘That, for ordinary 
necessities of lighthouse illuminatioa, mineral oil 
is the most suitable and economical illuminant, 
and that for salient headlands, important landfalls 
and places where a powerful light is required, 
electricity offers the greatest advantages.” 

The President’s address was attended by a large 
audience, including a number of ladies, but there 
was a general exodus when the first paper was 
announced. 

GirpDER BrinGEs. 

This paper was contributed by Messrs. W. Shel- 
ford, M. Inst. C.E., and A. H. Shield, A. M. Inst. 
C.E., on ‘‘Some Points for consideration of 
English Engineers with Reference to the Design 
of Girder Bridges.” Last year, at Aberdeen, it 





may be remembered that the subject of bridges 
formed an important feature in the meeting, as 
might have been expected from the fact of so 
eminent a bridge designer as Mr. Baker being 
president of this section. This year the paper we 
are now dealing with and the one following were 
the only contributions on bridge construction sub- 
mitted to the meeting. 

The authors commenced by pointing out that a 
comparison of English, German, and American 
bridges, more especially with reference to the class 
of work adapted to newly developed countries, 
affords sufficient grounds for the examination, at 
the present time, of English practice. The paper 
was confined to bridges of moderate span, and 
details of a comparison of typical designs for bridges 
of 140 span were given. It was shown that the 
difference between the weight of good designs of 
the same depth is comparatively small. The 
principle that economy is obtained by increasing 
the depth, if recognised in theory by English engi- 
neers, has not hitherto found general expression in 
their practice. This, however, the authors con- 
sider, is partly due to external conditions, and they 
do not think that there are essential national errors 
or prejudices in design which are likely to place 
English engineers at a disadvantage in colonial 
work, 

In comparing the relative advantages of American 
and English designs, the authors pointed out that, 
while the latter possess undoubted security, they 
involve a sacrifice of economy. Asaremedy for this 
defect, the publication of details of comparative cost 
of different modes of construction, and the adoption 
of standard sections for rolled iron, were suggested 
in the paper as partial remedies. 

Attention was drawn to the influence of the 
Board of Trade ; the rules of which, it was pointed 
out, would permit for wrought iron and steel, 
maximum working stresses of 5 tons and 64 tons 
per square inch, without the stipulation of a de- 
fined strength of material. The evils and absurdities 
of these rules were well shown by means of dia- 
grams. 

The first defined rule for the strength of iron 
railway bridges was applied to cast-iron structures 
and required a factor of safety of six for the moving 
load. A misapprehension as to its applicability to 
wrought-iron structures led to the introduction of 
5 tons per square inch as the proper strain for 
wrought-iron structures, and this was supposed by 
Sir Henry Tyler to represent a factor of safety of 
four, for both fixed and moving load. The present 
rule for steel was introduced by the Board of Trade 
in 1877. Considerable importance was attached to 
the fact of the endurance of over thirty years of the 
factor of safety of six for cast-iron structures, be- 
cause it had been based upon an adequate examina- 
tion of the subject illustrated by experimental 
research. 

Both the scientific and commercial interests of 
engineering, the authors say, call for the abolition 
of the rules which determine fixed limits of stress, 
unless they can be brought into conformity with 
modern knowledge of the properties of materials 
and the laws of construction. 

The authors suggest a new series of rules for the 
adoption of the Board of Trade. These rules the 
authors have endeavoured to frame so that while 
preserving the freedom of the engineer in the 
choice of design and material, and leaving to him 
the estimation of all those effects of loading a 
structure which are capable of determination by 
known methods, should determine for his guidance, 
by coefficients of safety, the provision to be made 
separately for each of the effects which are usually 
understood to be covered by an arbitrary factor of 
safety. 

The discussion on this paper was opened by Mr. 
William Anderson, who said that many years ago 
when engaged in the construction of bridges in 
Treland, he had followed the principle advocated by 
the authors of the paper, of having standard forms 
and sizes. This, for obvious reasons, enabled 
bridges to be built at a cheaper rate than when 
every designer had his own particular forms and 
sizes. In this respect the American constructors 
had the advantage. As to the working loads on 
steel he hardly thought the time had come to 
reduce them, because of the treacherous nature of 
the material when worked up into plates, owing to 
the changes that may take place in cooling. The 
subject was one attracting much attention just now, 
and he thought that Government inspectors should 
insist on low stress until we had gained more light. 





Again, a bridge might be amply strong in some 
respects, and yet be too light for satisfactory work 
on account of a want of rigidity. A few tons more 
or less would not be of vital importance in short 
spans, but excessive vibration was apt to be very 
alarming to those unacquainted with the science of 
bridge construction. This fact is well illustrated in 
the case of Westminster Bridge, which is doubtless 
quite safe, but the vibration that is set up by the 
passage of even a hansom cab, is by no means 
reassuring to the ordinary passenger. 

Professor R. Smith said that the American pin 
system doubtless had, what he would style, ‘‘an 
office advantage,” that is, it made the calculations 
lighter. But there was a greater distance between 
the joints. In rivetted joints the stresses were 
better distributed, and it must be remembered the 
joints were the weak parts. There was with 
rivetted joints greater stiffness, and this he was 
aware was said to be a disadvantage. This, the 
speaker thought, was an open question, and that 
the state of mechanical knowledge was not yet sufli- 
ciently advanced. to settle the point. 

Mr. Jeremiah Head said that they had just been 
told that, whereas in Canada bridges were formerly 
obtained from England and built to English designs, 
they are now always procured from the United 
States. A recent case had also been cited where 
another colonial government had asked for designs 
and tenders for a bridge, and an American firm had 
obtained the contract. But the work was after all 
sublet, for the most part, to British manufacturers, 
and was to be made entirely of British material. 
He thought that this conclusively proved that there 
was something wrong in our way of going to work. 
It was his opinion that the plan of inviting de- 
signs, as well as tenders, might generally be adopted 
in respect of large and important structures, as it 
always was in respect of ordinary articles of com 
merce. There was an enormous accumulation of me 
chanical experience in the workshops of the country, 
and it was a pity this should not be drawn out and 
utilised to the utmost. It was a mistake to look 
upon manufacturers as, of necessity, mere contrac- 
tors, as many of them were engineers of the highest 
attainments and experience. With regard to the 
material to be used in engineering structures, he 
thought that the makers thereof might often be 
asked to specify what tests they were prepared to 
conform to, instead of having to tender, as they 
often had to do, to tests which they regarded as 
more or less impossible to obtain. He would wish 
to see contractors of position a little more consulted, 
and a little less treated as persons whose function it 
was to simply carry out instructions provided for 
them. Men dealing with practical work would 
naturally gain knowledge not to be acquired else- 
where. The extraordinary differences that were 
observable in the specified tests emanating from 
different engineers’ offices, would seem to indicate 
that knowledge was not yet so complete as to per- 
mit of the disregard of any wherever it could be 
found. He wished tosay a word or two on another 
matter. Lloyd’s Registry and the Board of Trade 
formerly required that all steel used for structures 
under their supervision should be capable of stand- 
ing certain strains. To meet these requirements it 
must be made by the Siemens-acid process. To 
make such steel, ore had to be brought from Spain, 
for, with the exception of the comparatively small 
quantity produced in Cumberland and North 
Lancashire, our English ores do not lend themselves 
to the manufacture of Siemens-acid steel. There 
was, however, a means of producing steel from the 
poorer British ores, and although this steel would 
not quite stand the full test required, it was an 
excellent material and would build very good ships. 
He believed Lloyd’s had lately consented to relax 
their rules and allow shipbuilders to supply milder 
steel than would conform to full tests if they in- 
creased the scantlings in proportion. If this came 
to be acted upon we should not be forced to depend, 
as hitherto, on a foreign country for the supply of 
the raw material. 

Sir Frederick Bramwell was not at all in accor- 
dance with Mr. Head, and did not think that 
manufacturers should be asked to suggest tests. 
The course now usually followed gave the con- 
tractors the advantage of not having complaints 
lodged against them in the case of failure. Engi- 
neers had ends beyond cheap production. 

Mr. P. F. Nursey thought that engineers often 
bound contractors too closely as to price. Pro- 
fessor Hele Shaw did not agree with Professor 
Smith in what he had said about pin and rivetted 
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joints. Mr. Beaumont pointed out that the Board 
of Trade rules were based on a report of a Com- 
mittee of the Institution of Civil Engineers, and 
he thought if engineers felt that the time had come 
for a revision of these rules, that another Com- 
mittee should be formed to put forward fresh rules. 

In closing the discussion Sir James Douglass 
reminded the meeting that a Committee of the 
Association had the subject then being discussed 
under their consideration. 

Mr. Shield, in replying to the various speakers, 
said that they must remember it was not a limit of 
stress that had been objected to in the paper, but 
the invariability of that limit, let the material be 
good or bad. Nothing could have a more deaden- 
ing influence than these hard-and-fast rules, and 
it was most discouraging to engineers to make nice 
calculations when they knew their work would all 
be thrown away by an arbitrary factor of safety 
thrown onthe top. As to Mr. Head’s remarks, the 
speaker thought a medium course might be adopted. 
Manufacturers should give the necessary informa- 
tion, so that if they wanted to supply a cheaper 
material, the engineer would be able to calculate 
what would be the difference in weight. The 
Board of Trade rules, however, given as an official 
ultimatum, act as a damper on all enterprise. 


An AMERICAN CANTILEVER BripcE. 

The second paper read was ‘‘On the Louisville 
and New Albany Bridge,” and was contributed by 
Messrs. T. C. Clarke and C. Macdonald. This 
paper was read immediately after the one we have 
just dealt with, and presumably should have been 
discussed with it. We think, however, that some 
misconception arose through an expression that fell 
from the Chair, as not a word was said by any 
of the speakers on Messrs, Clarke and Macdonald’s 
paper. This is much to be regretted, not only 
from the fact that it was hardly complimentary to 
the authors after the trouble they had taken, but 
because there were many points of interest in the 
bridge described and illustrated by diagrams on the 
wall which would have afforded ample material for a 
most interesting discussion at the hands of English 
bridge designers. In consequence of recent events, 
American practice in bridge-building cannot fail to 
be of the greatest interest to British engineers, 
and our thanks are certainly due to Messrs. Clarke 
and Macdonald, and no less to the American en- 
gineer who represented them, and who had taken 
an active part in the construction of the bridge, for 
the full and lucid description given of the work 
they had brought to so successful an issue. 

The paper was essentially a practical one, and we 
regret we are unable to give more than a brief 
abstract of it. It would be useless, however, for 
us to attempt to go closely into the details of con- 
struction without the aid of the drawings and 
photographs shown. 

The bridge in question consists of two main 
cantilever spans, 480 ft. and 483 ft. long respectively, 
joined by a continuous span of 360 ft., two anchor 
spans of 260 ft. each, and a swinging span at the 
New Albany end 240ft. long, making a total 
length of 2453 ft. between centres of abutment 
cylinders. The total width is 49ft. The channel 
which passes under the 483 ft. span is at an angle 
of 60 deg. to the axis of the bridge, and skew piers 
for this span have been constructed. Open-hearth 
steel was employed, and for compression members 
sample bars } in. in diameter were required to show 
an elastic limit of not less than 50,000 1b. per 
square inch in ultimate strength of 80,000 Ib., an 
elongation of 15 per cent. in 8 in. and areduction of 
area at point of fracture of 35 per cent. The carbon 
ranged from 0.34 to 0.42 per cent., and phosphorus 
was under 0.170. Full-sized bars were allowed an 
elastic limit of 35,000 Ib. , and an ultimate strength of 
65,000 lb. The wrought-iron plates had an elastic 
limit for standard sample bars of 24,000 Ib., an ulti- 
mate strength of 47,000 lb., an elongation of 10 per 
cent., and a reduction of area of 15 per cent. 

The structure is designed to carry 12001b. per 
foot on the roadway and side walks, as well as a 
train weighing 2240 lb. per foot drawn by two 
locomotives and tenders and weighing 356,000 lb. 
together. The wind bracing will resist a force at 
right angles to the axis of 4501b. per foot of span 
on the lower lateral system, and 1501b. on the 
upper. The total weight of metal is 6,000,000 lb., 
or at the rate of 2446 lb. per lineal foot. 


FREEZING FounpDaATIONS. 
The next paper was contributed by Mr. 0. 
Reichenbach, and was on ‘“‘ Freezing as an Aid 





to the Sinking of Foundations.” The author 
referred to the difficulties met with in founding 
piers by means of caissons, especially when boulders 
are met with or where the rock-bed is uneven. 
Piers have been founded at depths of 140 ft. by 
this method, whilst by the pneumatic method the 
limitation of depth is 120 ft. A method of freezing 
the ground in sinking foundations was patented 
some years ago by Mr. F. Poetsch, a well having 
been sunk in this way in 1862. It consists in 
freezing the water contained in the surrounding 
ground, and thus providing a water-tight lining 
which enables the necessary excavations to be 
carried out without difficulty. A freezing liquid is 
passed down numerous boreholes surrounding the 
ground to be excavated. In making the excavation 
the space between the lining and the excavation is 
filled with charcoal, &c., to prevent setting fast by 
freezing. The author gave instances of several 
shafts which had been sunk through water-bearing 
strata at a depth as great as 250 ft. The cold is 
usually obtained by means of a Kroppf’s (Carré) 
ammonia machine. The system is readily applicable 
to bridge construction. In discussing the question 
of practical application of the system an imagiaary 
case was taken as an example. The ground was 
supposed to be frozen to sink a pier 60 metres below 
water level and 40 metres below the river-bed. 
It was supposed to have a base 18 metres by 
8 metres, and would occupy 2250 hours in con- 
struction. It would require a cooling effect equiva- 
lent to 2230 cubic metres of ice. About 2000 cubic 
metres of ground would be frozen in the operation. 

The discussion on this paper was of a very 
desultory nature, and resulted eventually in a 
number of questions being fired at the author 
from all parts of the room. The general opinion 
appeared to be that the freezing process is not likely 
to supersede the systems now in use, but there are 
times when the engineer would be glad to get his 
foundations in at any cost, and then there would 
be a place for the system Mr. Reichenbach had 


described. 
A New Process or WELDING. 
Mr. William Anderson, of Erith, next read a short 


paper ‘‘ On the Lafitte Process of Welding Metals.” | Th 


With a view to overcome the difficulties in spreading 
borax or other fluxing materials over the heated sur- 
facesin making welds, M. Laffitte hadinvented plates, 
usually consisting of a very pliable wire gauze, on 
both sides of which the flux, being highly vitrified, 
is evenly spread. Paper may be also used as a sup- 
port. In cases of small surfaces it is often sufficient 
to form a sheet of the flux and metal filings agglo- 
merated together. The plates are simply placed 
between the surfaces, in place of the powder being 
sprinkled on; the wire gauze being welded in 
between the surfaces. A table of tests made was 
shown on the wall, the results being highly favour- 
able to the system. Mr. Anderson attributed a 
great part of the success to the much lower temper- 
ature at which the welding could be accomplished. 
Examples of welding by this system were also 
shown, all of great interest; perhaps the most 
remarkable was the case of a hammer head, in which 
a face of tool steel had been welded on to an ordinary 
hammer head forging. This hammer had been in 
ordinary shop use for six months. To weld tool 
steel to iron is certainly a remarkable achievement, 
and one that marks an era in the history of the 
smith’s handicraft. ; 

A very short discussion followed the reading of 
the paper, in which, however, no new facts were 
brought to light. 

The meeting then adjourned until the next day. 


Oren HeartH FURNACES. 

The first paper read on reassembling on Friday 
was contributed by Mr. John Head, and was 
entitled ‘‘ Furnaces for the Manufacture of Glass 
and Steel on the Open Hearth.” The furnace re- 
ferred to is to a certain extent familiar to our 
readers in connection with the London meeting of 
the Iron and Steel Institute. The earlier part 
of the paper was devoted to an interesting histo- 
rical retrospect of the regenerative furnace from 
the time it was first suggested in 1817 by the 
Reverend R. Stirling. The processes of glass 
manufacture and open-hearth steelmaking were 
also described. The continuous method of making 
glass was more particularly dealt with. This 
allows of the batch being charged and glass 
gathered simultaneously. The presence of “‘ seedy- 
boil” in glass is assumed to be due to flame striking 
the metal, and in order to overcome this the radia- 





tion furnace was introduced. This was described 
in a paper read by Mr. Siemens at the Chester 
meeting of the Iron and Steel Institute in 1884. 
As the subject was fully dealt with in our report 
of that meeting* it will be unnecessary to follow 
the author into his description on this occasion. 

There was no discussion on this paper, and after 
a vote of thanks had been moved to the author the 
next paper was called. 


AMERICAN AND ENGLIsH Ratnways. 


Mr. William P. Marshall then read his contribu- 
tion on ‘‘ American and English Railways, in 
reference to Couplings, Buffers, and Gauge, with a 
suggested Improvement in Couplings.” This was 
a long and extremely interesting paper; and we 
are afraid we can do it but scant justice in the small 
space at our disposal. We will, therefore, leave 
out that part of the paper which refers to the 
question of gauge and proceed at once to the con- 
sideration of the coupling question. 

The following isa brief abstract of the pert of 
the paper which referred to the subject in question. 
Although central buffers are so unfamiliar in 
Lenn they are in a majority as regards the total 
length of the railways of the world. One very 
important advantage gained with centre buffers, is 
the open and safe access to the couplings that is 
afforded. This point is made of still greater 
importance by the presence of brake air pipes. In 
the English carriage couplings there is no provision 
against telescoping of carriages, the coupling being 
flexible vertically as well as horizontally, but the 
American carriage coupling most extensively used is 
rigid vertically, preventing displacement beyond the 
limited range required for variation in heights of 
carriage frames. This coupling has a strong metal 
bar projecting from the end of each carriage frame 
under the next carriage, and this must be broken 
away before either carriage can mount. The 
coupling is automatic, and is worked by bumping 
the carriages together. The coupling jaws are 
wedged apart horizontally by the striking together 
of the projecting tapered ends, and then engage 
together by springing back to the central position. 
ere is no means of tightening up beyond the 
original compression of the buffers in bumping up. 
American wagon couplings are made by a link with 
a drop pin, the link passing through an opening in 
the centre of each buffer-head. The great defect in 
these couplings is that the carriage and wagon 
couplings are so entirely different that the coupling 
of a carriage to a wagon is only effected by an 
unsatisfactory makeshift. The projecting end of 
the carriage coupling bar has a slot and pinhole for 
attaching the wagon coupling link, but the only 
bufling provision then left is the pointed end of the 
carriage coupling bar striking against the curved 
wagon buffer-face, the carriage buffer being at a 
different level above. 

The English screw coupling seems the most 
efficient means of tightening up the couplings of 
carriages, as it provides for giving an equally tight 
coupling with variations in the length between the 
carriages, but this efficiency only lasts complete 
whilst the train is standing, as the stretching of the 
draw-springs sometimes leaves the buffer faces 
quite slack or separated. A perfect coupling re- 
quires to be quite independent of the pull, and to 
retain its original tightness under all circumstances. 
This is only practicable with a solid coupling 
having no draw-spring. The present draw-springs 
have but little action in easing the starting of a 
train, being screwed up so tight that the whole 
train is started practically simultaneously. But in 
goods trains the case is different, and draw-springs 
are necessary to ease the snatch upon each slack 
coupling chain. 

The desire for automatic couplings has arisen in 
this country mainly through the existence of side 
buffers, and with a view to affording increased 
safety to railway servants the author had designed 
a centre buffer and coupling combined, in which 
the connection was effected by means of a link which 
passed through spaces in the buffers and had a 
couple of pins dropped through it. There is a rigid 
draw-hook to each carriage without any draw-spring, 
and placed below the centre buffers. With this 
arrangement the buffers cannot rise beyond the 
limit allowed for variation in the height of the car- 
riage frames, and telescoping is therefore prevented 
unless the link is sheared through or the buffers 
broken off, eventualities that are most improbable. 





* See ENGINEERING, p. 576, vol. xxxviii. 
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A wagon coupling of somewhat similar construction 
was also described in the paper. 

The first speaker on this paper was Mr. E. Woods, 
the President of the Institution of Civil Engineers. 
After referring to the question of gauge of railways, 
he proceeded to say that he agreed with Mr. 
Marshall that the central coupling is right in 
principle, j|This system did not originate in America, 
as was sometimes supposed, but was first introduced 
by Mr. Burgin of the Dublin and Kingston Railway. 
Theoretical considerations, which the speaker con- 
sidered erroneous, prevented the adoption of the 
invention, but Mr. Woods had adopted it some 
years ago in the Argentine Republic and in Buenos 
Ayres. He thought Mr. Marshall was right in the 
views he had put forward, and hoped that his pro- 
positions would be in time adopted, but there was 
the great difficulty that carriages of different com- 
panies passed over their respective lines, and the 
change would have to be a very sweeping one. 
In a new country there was not the same difficulty. 

Mr. Carbutt was glad to see that attention was 
being turned to this subject. It might be that a 
first-class carriage was the safest place one could be 
in, but this immunity from danger did not apply to 
railway servants, a very large number being killed 
or hurt every year. 

Sir F. Bramwell pointed out that the conditions 
of safety that might be obtained in the United 
States by the central buffers, were not taken ad- 
vantage of, in consequence of the overhanging 
platforms of the carriages. 

Mr. Marshall, in replying to the discussion said, 
that the American end platforms were a very bad 
feature, and it was sad to see an arrangement that 
was almost perfectly designed for the safety of the 
railway servants, worse than neutralised by these 
platforms. The difficulty could easily be got over, 
as the platforms were not necessary in their present 
shape. A narrow gangway, in the central part, 
about 18 in. wide, would be sufficient for communi- 
cation, and the men could then walk up to the 
coupling instead of having to crawl under as at 
present. Sir Frederick Bramwell in his remarks 
had referred to the possibility of the long carriages 
of the New York Elevated Railway, running off the 
lines in going round curves. In answer to this, 
Mr. Marshall pointed out that very high guard 
rails were fitted, so high that if an axle broke the 
drop of the carriage would not be much more than 
one inch. In referring to the change of gauge of 
different lines, the author gave some interesting 
particulars of the devices that had been adopted at 
different times to overcome the difficulty, and en- 
able the same stock to be carried over two different 
gauges. On the Canadian and United States 
frontier there was a break in gauge, and in this 
case the wheels were not put permanently on the 
axles, but could be, at will, pushed in or out on the 
journals. When it was necessary to reduce the 
gauge, the train was sent into a taper siding so that 
the wheels were forced together. The wheels were 
then held in place by a collar with a pin dropped 
in. In that country, however, there was no Board 
of Trade, and the number of accidents was very 
alarming, so the plan was ultimately abandoned. 
In the southern part of the United States another 
plan was adopted. The body was lifted clean off 
the under frame by screws, and another set of under 
frames with wheels of the requisite gauge were run 
up, there being of course a double set of lines. 

The next paper taken was by Mr. Duncan Stewart, 
and was entitled 


Hypravutic ATTACHMENT TO SuGaR MILs. 

The novelty consisted of the brasses of the rolls 
being attached to hydraulic rams. In this way a 
provision was made for the rolls giving somewhat 
if any foreign hard substance, which would other- 
wise break the machine, should get introduced. In 
this arrangement the percentage of juice can be 
extracted equally from all the canes passing through 
the mill, whether the feeding be regular or not. It 
also lends itself to mechanical feeding, a system 
not yet successfully introduced. It will work with 
such regularity that the crushed canes, known as 
‘* megass,” may be used asfuelatonce. The saving 
by use of this system is calculated at 20s. per ton of 
sugar made. It is now at work on more than fifty 
sugar factories. A short discussion followed the 
reading of this paper, the principal speaker being 
Mr. William Anderson, who had had experience of 
sugar machinery in Demerara, and who bore testi- 
mony to the advantage likely to follow the intro- 
duction of the author's invention. 





Forcep DRAvGHT. 


Mr. J. R. Fothergill followed with a paper on 
forced draught. The author reviewed the chemical 
composition of British coal and stated at some 
length the natural laws which bore on the subject. 
He thought the ‘‘closed ash-pit’’ preferable for 
merchant steamers. He had applied forced draught 
to the boiler of the s.s. Marmora and saved 43 per 
cent. in the price of bunker coal. 

A short discussion followed the reading of this 
paper. 

‘We must reserve our account of the other papers 
we have to notice, and of the further proceedings 
of the session, until next week. On Thursday the 
2nd inst. a conversazione was held at the Bingley 
Hall, where, as our readers are aware, an exhibition 
of local manufactures is now being held. As we 
propose giving a short account of some of the 
leading exhibits in this collection, it is unnecessary 
for us to make further reference to Thursday’s 
gathering beyond remarking that it was well 
attended, and, undoubtedly, a success. 

(To be continued.) 





NOTES. 

THe CULTIVATION AND TREATMENT OF HEmp. 

An exhibition of implements and machines for 
the cultivation and treatment of hemp is to be held 
at Ferrara, Italy, from the 20th to the 31st of 
August next year. The undertaking is being 
organised by the Minister of Agriculture, Industry, 
and Commerce, and prizes will be awarded by a jury 
of delegates of the local governments, and of the 
agricultural and scientific societies. The exhibits 
are to be divided into the following classes: (1) deep 
ploughing ; (2) special hemp sowers ; (3) breakers, 
scutchers, tearers, and shakers; (4) finishing 
breakers, affecting the complete separation of the 
fibre from the retted stalks, and yielding at least 
200 kilos. (441 lb.) of dressed hemp per hour, at a 
total cost of labour not exceeding six francs per 
100 kilos. (4s. 93d. per 220}1b.) Three medals, gold, 
silver, and bronze, will be awarded in each class, 
while in the fourth class there will also be a pre- 
mium of 2000 francs (80/.). The Ministry of Agri- 
culture will also buy some of the best machines of the 
other class, expending 200/. in this way. Exhibitors 
will have to bear all the cost of transport and erec- 
tion, but can obtain favourable terms from the 
railways, both for goods and workmen. The ex- 
penses of the experiments will be defrayed by the 
Commission. Applications for admission must be 
made before June 30, 1887, and must contain a 
detailed account of the machines offered. Further 
information can be obtained of the Italian Con- 
sulate, 31, Old Jewry, E.C. 


Borer Exp.osion at BIRKENHEAD—A TvuG-Boat 
Biown vp. 

A disastrous boiler explosion occurred on the 
afternoon of Thursday, the 2nd inst., on board the 
steam-tug Seagull, at Birkenhead, by which three 
men were killed and two others injured. It appears 
that at about one o’clock in the afternoon the tug, 
which is mainly used in towing ‘‘ flats” to and from 
the different docks, was moored alongside the quay 
at the entrance to the Alfred Dock, Birkenhead, 
when the boiler suddenly burst, blowing the tug 
to pieces and causing it to founder on the spot. 
The crew consisted of four men, viz., Thomas Rees, 
captain ; John James Crawley, engineman ; William 
Taylor, fireman ; and Samuel Carrol, deck hand. 
The captain was blown to a great height in the air, 
and alighted on the quay wall alongside, receiving 
such fearful injuries that he died in a few minutes. 
The deck hand, who was blown into the middle of 
the dock, was rescued with difficulty and removed 
to the hospital, where he lies in a very precarious 
condition. The bodies of the engineer and fireman 
have not yet been found, and it is presumed are 
lying at the bottom of the dock. In addition to 
these, another man, named Bennett, who was on the 
dock quay at the time, had his leg fractured by a 
piece of flying débris. The inquest on the bodies 
of the men who were killed was opened on Friday, 
the 3rd inst., but after some formal evidence the 
inquiry was adjourned for a week in order that the 
bodies of the missing men may be recovered and 
the wreck of the boiler and tug raised to the sur- 
face so as to permit of scientific investigation. 


ARE THERE FREIGHTS FOR PETROLEUM STEAMERS ? 

Since we reported the successful passage of the 
first petroleum tank steamer across the Atlantic last 
week, the question has been raised as to whether 





the petroleum trade of the world generally is ripe 
for such vessels. On that point an ounce of expe- 
rience is worth a hundredweight of theory ; and we 
cannot do better than cite the case of the Sviet, 
which brought to London 587,000 gallons of oil 
from Batoum, a few weeks ago. This steamer was 
constructed at Motala, in Sweden, about a year ago, 
for the Black Sea Steam Navigation Company. 
Directly it arrived in the Black Sea, it was put on 
the Batoum-Odessa line, to run oil to the latter 
port ; and afterwards, before coming to London, 
conveyed some cargoes to Fiume. Since it has 
returned it has conveyed oil afresh to that port and 
to Trieste, and has within the last few days been 
hired by Messrs. Nobel, to run ten cargoes from 
Batoum to Odessa, the total to be conveyed being 
nearly 5,000,000 gallons of refined petroleum. In 
this manner, since the Sviet was constructed, she 
has been always occupied, and has the best pro- 
spects of being occupied still. Atthesame time, the 
Bakuine, an English-built tank steamer, has arrived 
at Batoum to commence a monthly oil service be- 
tween that port and Hamburg, at the instance of 
a Russian company. This successful activity, 
coupled with the regular service from America and 
Bremen inaugurated by the tank steamer Gliickauf, 
indicates that the trade generally is ripe for the 
bulk system, and that steamers have only to be put 
on to find freights at once. We may add that 
during the last fortnight the Russian Government 
has sanctioned the formation of a company to con- 
struct oil reservoirs at Smyrna, to hold 20,000 tons 
of Baku petroleum. Smyrna will thus become the 
petroleum entrepét of the Levant, and we may 
expect to see similar ones springing up elsewhere. 
As the construction of these petroleum depdts would 
doubtless be of a very profitable character, we trust 
the British merchant will not leave them to the 
foreigner to take in hand; particularly as the build- 
ing of them, as well as the inauguration of the bulk 
system generally, means a valuable impulse to our 
depressed British trade. 


Tue AMERICAN Project FOR THE PERSIAN 
RAILWAYS. 


The American speculator who has obtained the 
concession from the Shah for the construction of a 
network of railways in Persia, would appear to 
mean business after all. The concession, which he 
obtained while acting at Teheran as minister-resi- 
dent of the United States, he has conveyed to St. 
Petersburg, and offered to carry out under the 
direct auspices of the Russian Government. British 
diplomacy at Teheran is reported to be much exer- 
cised by this act; and, if we are not mistaken, 
influence is being brought to bear upon the 
Shah, to induce him to clip the wings of the con- 
cession, if Mr. Windstone realises his present aim 
of transferring it to Russia for a cash consideration. 
England has acquiesced in a good many Russian 
movements lately, but we question whether she 
would regard with indifference the extension of the 
Russian railway system from the Caucasus to the 
Persian Gulf. This is what the American proposes 
to do; and as, by the terms of his 99 years’ con- 
cession, he obtains mile-plots of land each side of 
the line through the richest provinces of Persia — 
those bordering upon the Caspian Sea—the initial 
section, from the shores of that sea to Teheran, is 
almost sure to pay. Afterwards it is proposed to 
carry one line south to the Persian Gulf, on which 
Russia has long aspired to establish a naval station, 
and another east to Meshed, whence a short exten- 
sion would carry it on to the Russian railways from 
the Caspian to Merv. These two main lines would 
completely open up Persia, and at the same time 
link her fortunes altogether with those of Russia, 
who from the Caspian, would be able to dominate 
both railways. Mr. Windstone proposes that Rus- 
sian engineers should construct the line, Russian 
platelayers lay it, and the metals and rolling stock be 
obtained from the railway works at St. Petersburg, 
Kolomna, Briansk, and the Ural Mountains. The 
construction of a couple of thousand miles of rail- 
way, even if only in sections, would give a consider- 
able impulse to the Russian iron trade, and dissipate 
the depression at present weighing upon it. This 
is a consideration that will not be forgotten by the 
Russian Government in discussing the American 
concession ; for while it has a keen eye to the stra- 
tegical and political advantages of railway extension 
east, it does not omit to look well after the com- 
mercial bearings of the question. If our own 
Government had been as wise, the Euphrates Valley 
Railway must have been constructed long ago. 
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SMALL TORPEDO BOATS. 
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WE publish on the present page two illustra- 
tions taken from a model of some remarkable little 
steel boats built by Messrs. J. I. Thornycroft and Co., 
of Chiswick, for the Brazilian Government. Five of 
these little craft were built, and they are, we believe, 
now running on the inland lakes of South America. 
They are 45 ft. long and 6 ft. wide, and are open 
launches with a single high-pressure cylinder of 6} in. 
diameter and 8in. stroke. The boilers are of the 
locomotive type originally introduced by this firm. 
The steam pressure is 130 lb. and the draught is ob- 
tained by exhausting in the funnel in the usual way. 
So as to allow of the boats running without noise, an 
arrangement is provided for exhausting below water. 
The propeller is of Mr, Thornycroft’s guide-blade type, 
or screw turbine. The diameter is 16 in., and it is 
carried in a hollow in the stern in the manner adopted by 
this firm, so as to allow of the small draught of water 
which is one of the leading characteristics of the boats. 

Two of these boats have been used for the purpose 
of exploring and patrolling rivers. These have each 
been fitted with a Nordenfelt bullet gun, which can 
be worked under cover of an arrow-proof wire netting, 
so as to afford protection in dealing with Indians, The 
maximum draught stipulated for these boats was 
13 in., and the speed was guaranteed at 12 knots per 
hour, These boats were built in three sections for pur- 
poses of transportation. Three cther boats were fitted 
with a MacEvoy outrigger torpedo, in addition to the 
Nordenfelt gun; both of these may be seen in the 
illustration. The bottoms were sheathed with wood 
outside the steel plating. The thickness of this skin was 
lin, On this accountthe maximum contract draught was 
increased to 14 in,, and the speed reduced to 11 knots. 
_ In making an attack, full pressure would be got u 
in the boiler, and the exhaust steam would be ejec 
below the water-line so long as the approach of the 








boat was undiscovered. When silence would be no 
longer of use, the exhaust would be turned into the 
chimney, and the boats would rush up at full speed. 
The outrigger can be run out from the conning tower. 
so that the torpedo is carried 16 ft. from the bow. 
When within striking distance, the end of the pole 
would be dropped into the water, so as to injure the 
enemy’s ship telow her water-line. The position of the 
torpedo ready for exploding is shown. The torpedo 
can be fired either by contact or by pulling a trigger. 

The displacement of the sheathed torpedo boats on | 
trial, with steam up, fuel, crew, stores, torpedo, gun | 
and ammunition complete, was 34 tons, the draught | 
13 in., or 1 in. below the contract, and the speed 12) 
knots, or one knot over the contract. Inthe unsheathed 
boats the draught was 11} in., the speed 13 knots. 
This was 1 in. less draught and one knot more speed 
than the contract. The displacement when fully | 
equipped was 3.14 tons, and the revolutions of the 
engines 534 per minute. 


STEAM-JACKETTING AND COMPOUNDING | 
LOCOMOTIVES. 
Experiments on the Steam-Jacketting and Compounding of | 
Locomotives in Russia.* 
By Mr. ALEXANDER Boropin, of Kieff. 
(Continued from page 250.) 
RESULTS OBTAINED. | 


C. Tests made in 1882 with an ordinary Locomotive A 22 | 
Steam-Jacketted.—This series of tests was made with a | 
passenger engine, built by Cail, having four wheels | 
coupl 








, and outside cylinders provided with steam | 
jackets, into which steam was introduced from the boiler | 
by separate pipes ; the condensed water from the jackets 





* Abstract of paper read at the London meeting of | 
the Institution of Mechanical Engineers. 


| steam has an 
whether the admission is equal at both ends of the cylin- 


| escaped yf means of a steam trap. The steam could be shut 
| off from the jackets, so as to throw them out of action. 

The following are the leading dimensions of the engine : 
Diameter of the driving wheels 5 ft. 6.93 in. 


| 
| 
pe is 


» cylinders 16.54 in. 
os »»  piston-rods ... 2.6 in. 
Area of the piston front re ... 213.8 sq. in. 

a a ack, deducting 
area of piston-rod - i a (ae 
Stroke of the pistons ... 23.62 in. 


The clearances for the front end being 7.3 per cent. and 
for the back 8 per cent. 

| The outside lap of the valves was 0.98 in. 

»» inside a a 0.04 ,, 


As has been before remarked, all the trials had to be 
| made while the engine was developing no more than only 
| 90 horse-power. The result of this was that, even in 
| making tests with one cylinder, it was necessary to work 
|in the second or in the first notch of the reversing qua- 
| drant (getting steam admissions of 0.3 or 0.2 of the stroke 
| of the piston) with low pressures in the boiler, varying 
| from 60.27 lb, to 92.61 lb. total pressure. 

The results obtained from the thirty-five experiments 
| were incorporated in a Table. 
| One column showed the degree of accuracy with which 
| the measurements of the quantities of water flowing from 
|the upper and lower vessels were determined ; the dif- 
| ferenves in the greater number of the experiments did 
| not exceed 0.2 and 0.3 per cent.; in six of the experi- 
| ments they reached 0.4 and 0.5 per cent. ; and finally in 
| four experiments they reached 0.6 and 0.7 per cent. ; one 
part of these differences must be attributed to the gauging 
of the b poser of feed water, in consequence of the diffi- 
culty of exactly determining the water level in the boiler. 

A second column showed the possible limits of error in 
gauging the water used, and in the greater number of 
| these experiments (25) these limits do not exceed 3.4 per 
cent. ; in five experiments they vary from 5 to 7 per cent.; 
and finally in five others they sometimes run up to 10 and 
11 per cent. 

A third column showed the percentage of water carried 
over by the steam leaving the boiler and measured as 
previously described ; this column at the same time gives 

an idea of the exactness with which all the observations 
| and calculations were carried out. In the greater part of 
| the experiments, the percentage of error is very small, 
| not exceeding 4 per cent. ; some experiments indicate a 
— degree of superheating, not exceeding 34 per cent. 
he results of all the thirty-five tests indicated without 
| exception a decreased consumption when the jackets were 
| working, and even each individual experiment with the 
| jackets at work, shows a less consumption than when the 

jackets were not at work. 
| The utility of steam jackets in the locomotive engine 
| tested, working under the conditions under which these 
| experiments were carried out, has been completely demon- 
| strated. 
| The total consumption of steam per indicated horse- 


| power per hour was as follows : 
Second Notch of Sector, 





Admission 30 per Cent. 


Without With 
Jackets, Jackets. 
Distribution. No. I. 33.28 30.20 
is IL. 31.30 29.10 
pe III. 33.73 

F i Kg us 27.5h 

de Vi 33.73 27.77 
Mean 33.01 Mean 28.63 


First Notch of Sector. Admission 20 per Cent. 
Distribution. No. VI. 31.52 28.43 
VII. 32.62 25.35 


Mean 32.07 Mean 26.89 


The following conclusions may be drawn : 
1. Neither method of regulating the distribution of 
influence on the consumption of steam, 


der, or whether the lead is equal at both ends. 

2. When the engine was working in the second notch 
and having an admission during 30 per cent. of the stroke, 
with the jackets working, an economy of 134 per cent. 
was obtained ; and when running in the first notch, 
giving an admission of 20 per cent. of the stroke, an 
economy of 16 per cent, was obtained. 

3. The consumption of steam per horse-power per hour 
with an admission during 20 per cent. of the stroke (first 
notch) is from 3 to 6 per cent. lower than when steam is 
admitted during 30 per cent. of the stroke (second notch). 
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TABLE I,—Resutts oF ANALYSIS OF STANDARD DIAGRAMS. 


| 


| 


the 
the | 


Pounds in 


Cylinder during one Revolution of 


the Engine. 


in 


linder during Admis- 
Quantity of Water Evaporated 


contained 
Mean Pressure in 


Cylinders at the end of the 


of the total Consumption 
Admission. 


Percen 
per Revolution of the Engine. 


centage of the Weight of Dry 


during the Expansion in Per- 


Steam 


sion and Condensed in the Jackets in 
Consumption of Water per Indicated 


nereased Quantity of Water in the In- 
Horse-Power per Hour. 


Mean Number of Revolutions per 
terior of the Cy 





| Number of the Tests. 
With or without Jackets. 
| Mean Boiler Pressure. 


|Back. |Front. 
| ' 

Second Noich of Reversing Lever. 

| Ib. er cent. .c. | Pp 

8 | without | 76.02 | 97 . 21 | PS 1 


ce, 
| 6 | 32.00] 21.6 
4| with | 75.03) 102 | 4 | 10 2%, 


28.9 
| | | | 
without | 75.26 102 | 10 f 21.9 
with | 75.41, 101 | aes " 22.8 

m 75.99 | 101 | | 9 | 28.21! 22.9 


if 


| 
} | 
without 60.70, 104 
with 60.75 100 
3 | without 60.11, 96 
5 | with | 69.82 100 
| without | 67.32, 93 
with | 67.84) 92 
\ o | 70.11; 96 


| without 63,35, 91 
with | 62.87| 96 
First Notch of Reversing Lever. 
| without | 91.14| 94 ? | 31,08; 19.8 
99 90.25 | 92 é 33.51 | 18.9 
with 92.46) 93 | 28.48 | 20.8 
I ae 2.46| 94 | aa 21.5 
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REMARKS 





'The jackets produced an economy of 14 per cent. in the consump- 
tion of steam, which is explained by the decrease of 8 per cent. 
in the quantity of steam condensed during admission and by 
the higher mean pressure in the cylinders. 

The jackets gave, in experiment No. 7, an economy of 4 per cent., 

| which is explained by the decrease of 2 per cent, in the quantity 

| of steam condensed during admission, as well as by its higher 
pressure in the cylinders. In experiment No, 8 the economy 
was 11 per cent., which is similarly explained by the decrease of 
9 per cent. in the quantity of steam condensed, as well as by the 
higher mean pressure. 

‘The jackets produced an economy of 7 per cent. arising from a de- 

| crease of 8 percent. in the quantity of steam condensed. 

|The jackets produced an economy of 16 per cent. arising from a 

| decrease of 15 per cent. in the quantity of steam condensed. 

In experiments Nos. 26 and 25 the jackets produced an economy of 
12 and 17 per cent. arising from a decrease of 16 and 13 per cent. 
in the quantity of steam condensed as well as from the higher 
mean pressure in experiment No. 25, 

Jackets produced an economy of 21 per cent. arising from the 
decrease of 20 per cent. in the quantity of steam condensed. 


|The economy produced by the jackets is also explained in this 


| case by the decrease in the quantity of steam condensed, as 
well as by the higher mean pressure in the cylinders. 








Nevertheless we must observe that the experiments made 


when running in the first notch were carried out ata) 


higher pressure (about 91.141b.) ; whilst during the ex- 
periments in the second notch the pressure was only about 
69,09 lb. The higher steam pressure inthe boiler may 
therefore have been the only cause of this increase in 
economy. 

Analysis of Indicator Diagrams.—After having become 
convinced of the utility of steam jackets, it is interesting | 
to examine the cause of their action and to explain it. 
With this view we will select experiments made under the 
same conditions of distribution, steam pressure, and 
velocity, with the jackets working and not working ; and | 
we vil waleanaet to explain the effect produced by the 
jackets on : 

1. The quantity of steam condensed in the cylinder | 
during the admission. 

2. The change in weight of dry steam contained in the 
cylinder during expansion. 

From these data were deduced: (a) the change in | 
weight of dry steam during expansion in each end of the | 
cylinder separately ; and th) the quantity of dry steam | 
which entered during the admission, and which was added 
to the steam already contained in the clearances for both 
ends of the cylinders. Comparing this last quantity with 
the consumption of moist steam per vorelasien of the | 
engine, we obtain the increase during admission in the | 
weight of the condensed water contained in the cylinder. 
This increase represents the sum of the quantities of the | 
water carried over into the cylinders by the moist steam | 
from the boiler, as well as of the steam condensed in the | 
+ Sagem 4 during admisssion, owing to its contact with | 
the walls of the cylinder which have been cooled down 


— periods of expansion and exhaust. 
t 


In this way a comparative analysis was made of the 
average diagrams taken during the nineteen experiments ; 
and the results of this analysis are put together in 
Table I. 

When observing the results of this Table we find that 
the effect of the jackets includes: 

1, Chiefly a decrease in the quantity of steam con- 
densed during admission ; the economy in the amount of 
steam consumed depends on the amount of this decrease ; 
this conclusion is confirmed by the analysis of the whole 
of the nineteen experiments, without exception, and 
therefore can be assumed as proved. 

2. A decrease in re-evaporation of water during ex- 
pansion. This phenomenon is shown in each test, with | 
few exceptions, particularly in the tests when running in 
the second notch, and somewhat less in those when run- | 
— in the first notch, that is to say, with the higher 
grades of expansion. | 

3. An increase of mean pressure in the cylinders. This 
phenomenon did not always appear strongly developed 
when working in the second notch, but in all the experi- 
ments when working in the first notch it was observable 
in a greater degree. 

(To be continued.) 
| 

HALIFAX AND THE Pactric.—The president and general | 
manager of the Canadian Pacific Railway are reported to | 
contemplate the selection of Halifax as an Atlantic | 
terminus, and to propose to run fast trains to the Pacific 
coast in 120 hours, | 
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ELectric ILLUMINATION OF LIGHTHOUSES. By J. Hop- 
kinson, M.A., D.Sc., F.R.S. 

THE paper relates to the cost of the electric light in 
lighthouses, and suggests a method of reducing the same. 
It has hitherto been suppused that it was not possible to 
establish and maintain an electric gen at anything 
like the expense of a first-class light in which paraffin 
is used in the ordinary way. The high expense of the 
electric light arisesin great measure from the fact that 
the machinery is placed at a distance from the lantern, 
so that two attendants are always required on duty. The 
present suggestion is that a small gas engine and dynamo 
should be provided in a room immediately below the lan- 
tern for use in fairly clear weather, and much more 
powerful machinery, for use only in thick weather, be 
provided outside the tower. It would then only be neces- 
sary that two attendants should be on duty in thick wea- 
ther. It isshown that so arranged an electric lighthouse 
would involve an expense, initial and annual, approxi- 
mately the same as that of a first-order light of ordinary 
construction, with the advantage of enormously greater 
power in thick weather. 


IMPROVEMENTS IN Exxcrric Sarety Lamps. By J. W. 
Swan, M.A 

The writer referred to the electric safety lamp which 
he exhibited last year. He said he had been able to im- 
prove upon that design in several respects. The lamps 
now shown were simpler, lighter, and stronger than ie 
lamp of last year. The battery nowconsisted of four 
cells, instead of seven, the weight for a lantern capable of 
giving the light of from 1 to 1} candle for 10 hours was 
6}1b. The outer case was formed of a cylinder of teak. 
In one example shown the lamp was fixed on the top of 
this, in others on the side of the wood cylinder. In all, 
the cover, when fastened down, made the cells of the 
battery liquid-tight, and allowed the lamp to be used in 
any position. Each form had a handle across the top of 
the cylinder. Another novel feature in the lamps exhi- 
bited was the combination with them of a firedamp indi- 
cator. By turning a switch the current from the battery 
could be sent through a fine platinum wire contained in a 
small glass tube. The presence of firedamp was indicated 
by the heated wire becoming abnormally bright in one 
case and in another by the rise of liquid in a gauge tube 
(communicating with the hot wire tube) after the cooling 
of the hot wire. In their present form these lamps leave 
nothing to be desired. 

Primary Batreries. By A, Réné Upward. 

After briefly reviewing the forms of ower battery 
from the pron elementary cell to those of Daniell, Grove, 
Bunsen, &c., the author points out that the quantity of 
current given by the combustion of a given weight of 
zinc is the same in all batteries, but not the work done 
by the battery. The electromotive force is proportional 
to the net gain of power in the chemical reactions. 

The difficulties in the way of obtaining a perfect battery 
having been recapitulated, the author’s battery, the chief 
characteristics of which are the use of free chlorine gas 
and the absence of a in consequence of hydrogen 
not entering into the reactions, was described. The zinc 
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being always in a solution of zinc chloride no local action 
occurs ; there is no fear of mixing of liquids, as only one 
liquid is used. The further advantages of this form of 
cell are enumerated as follows : 

No fall in electromotive force, due to the solution be- 
coming weaker, as the outer cells are always full of practi- 
cally pure chlorine gas ; no acids used in the cells (only 
pure water added); no liquids to remove; absence of 
smell or fumes; no amalgamation of the zincs; no de- 
struction of the terminals ; economy. 

The chlorine generator and gasholders were described, 
as well as the chlorine cell itself, the battery, and the 
arrangements for the continuous automatic supply of gas 
to the cells. 


THE WELSBACH SysTEM OF GAS-LIGHTING BY INCANDES- 
cENcE. By Conrad W. Cooke. 

This system, which is the invention of Dr. Carl Auer 
von Welsbach, of Vienna, consists in impregnating fabrics 
of cotton or other substances, made into the form of a 
cylindrical hood or mantle, with a compound liquid com- 

sed of solutions of zirconia and oxide of lanthanum 
or with solutions of zirconia with oxides of lanthanum 
and yttrium), which mantle, under the influence of a gas 
flame, is converted into a highly refractory material 
capable of withstanding for long periods without change 
the highest temperature which can be obtained from the 
most efficient form of atmospheric burners, and which, 
under the influence of such temperature, glows with a 
brilliant incandescence, very white and perfectly steady, 
and which, moreover, retains its woven or reticulated 
character ; the organic volatile and carbonaceous matters 
being entirely burnt out and a ye by an incombus- 
tible and highly refractory residual skeleton, which be- 
comes by its brilliant incandescence the source of light in 
the burner, 

The light emitted is, at a distance, hardly distinguish- 
able from a 20-candle incandescence electric lamp, and by 
a modification of the composition of the impregnating 
liquid a yellower light is obtained resembling that of the 
best gas lights, but much more brilliant, and with a 
saving of gas of from 50 to 75 per cent., and being perfectly 
smokeless, it is incapable of blackening ceilings and in- 
ternal decorations. 


Tur SPHERE AND ROLLER MECHANISM. By Professor 
Hele Shaw and Edward Shaw, Assoc. M. Inst. C.E. 


A paper was read by Professor Hele Shaw before Sec- 
tion A at the Montreal meeting of the Association, in 
which the principle of the sphere and roller mechanism 
was explained, and certain applications of it suggested. 
A second paper on the sphere and roller friction gear 
was read last year by the same author before Section G at 
Aberdeen. The latter paper gave the results of actual 
trial of the mechanism, and described a machine for 
transmitting two horse-power, but it specially dealt with 
the modes of obviating the various difficulties experienced 
in the course of bringing the mechanism into practical 
operation. 

Since that time Mr. Edward Shaw has been engaged 
in the development of the machine, and the — paper 
contains: (1) an account of certain details of construction 
which have been introduced to meet novel difficulties ; 
(2) certain data derived from actual work in connection 
with points concerning the rolling contact of surfaces 
under circumstances about which little appears to have 
been previously known, and concerning the effect of which 
very varied opinions have been expressed; (3) a brief 
description of machines constructed since the reading of 
the previous ny 

The paper then proceeds to deal with the foregoing 
points, and after describing certain mechanical arrange- 
ments, by means of models and diagrams, discusses the 
question of friction, (1) of the bearings, (2) of the surfaces 
rolling on each other. 1. The circumstances of the case 
cause severe pressures on the bearings, several new forms 
of which have been devised for various parts, and the 
action of these, and spécially of the application of oil 
bath bearings, is described. 2. The rolling of spheres on 
spherical and cylindrical surfaces under very great pres- 
sures has necessitated the employment of special materials, 
and an account is given of the result of their use and also 
of the data obtained from a special apparatus designed for 
actually testing the effect of the rolling contact of hard 
surfaces. ; 

Finally diagrams and models of some actual machines 
are exhibited. 


Tur Crampton Locomotive. By Mr. T. R. Crampton. 


The engine is driven by two pairs of adhesion wheels 
worked independently, dispensing with coupling-rods or 
balance weights. It can be designed for ordinary high- 
pressure or compound. The four adhesion wheels are 
worked in pairs, two oneach side(which may be made radial 
if desired), each pair being driven separately from one end 
of each axle only by a pair of cylinders working on return 
cranks, attached close to the outside of one wheel as con- 
venient ; the crank-pins being opposite each other or 
180 deg. apart. e pistons working in opposite direc- 
tions require no balance weights; the axles transmit the 
power to the wheels by torsion in one direction, there are 
no balance weights, in consequence there is no power 

enerated in the working to produce oscillation. The axle- 
oe ides receive no horizontal strains from the pistons, 
which amounts in an ordinary engine of the same dimen- 
sion to from 16 to 18 tons at each stroke, tending to break 
the frames. . 

The cylinders are placed so that the centre of the slide 
bars are nearly in a line with the centre of gravity of the 
engine. The connecting-rods are seven times the length of 
the crank—the vertical thrust, over the leading wheels, as 
in his original engine, is reduced to one-fifth of the ordinary 
system. There are large numbers of engines of the ordi- 
nary type having inclined cylinders at the smokebox end, 
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where the vertical action of each stroke of the piston 
varies the weight on the leading wheels 8 or 4 tons. 

The whole of the working parts being on the outside of 
the boiler, and nothing underneath it, as carried out by 
him in 1846, enables the marine boiler to be applied, 
which, in his opinion, is better adapted for locomotives, 
under certain conditions, than those in ordinary use; it 
is cheaper to make and more easily repaired, having no 
stays in the firebox. Ordinary boilers can be used. 

he total weight of engine is reduced, and greater heat- 
ing surface obtained in a given distance between the axles. 
The absence of strains mentioned enables the whole 
structure to be made much lighter. A simple apparatus 
is employed for forcing the cranks off the dead centres 
when desired, which is applicable to all engines. Any 
known apparatus for manipulating the brakes can be 
laced on the foot-plate, the cylinder of such apparatus 
being utilised for moving the cranks off the dead centres 
if required. The tyres are formed to wear parallel, re- 
ducing the wear immensely as well as the rails. The 
details of the engine may be varied to suit circumstances. 
The position of the cylinder having no tendency to pro- 
duce oscillation, they may be placed at any convenient 
position, consequently should assist in settling the vexed 
question of inside and outside cylinders. 

When engines have all the moving parts on the outside, 
and are worked long distances by change of drivers, the 
one driver, on giving up charge, can explain and point 
out to those taking the engines on anything requiring 
attention, which is not so convenient when the machinery 
is underneath the boiler. The importance of locomotives 
constructed on the above principles may be shortly stated ; 
the results of experiments made under precisely the same 
conditions with the ordinary locomotive gave the pressure 
of the steam in the boiler, on starting the improved 
engine from rest on a level, to be 30 per cent. Jess, and 
on severe curves 50 per cent. less than was required by 
the ordinary engine. This system is peculiarly suitable 
for colonial locomotives, 


BIRMINGHAM District DratnaGE Boarp. By E, Till. 


The Birmingham Tame and Rea District Drainage 
Board was formed in 1877 by Provisional Order under 
the powers of the Public Health Act, 1875, the object 
being to unite certain of the various local authorities of 
Birmingham and its immediate neighbourhood for the 
purpose of sewage disposal, and to afford facilities to such 
authorities for the interception of sewage from the streams 
of the district and the conveyance of such sewage to out- 
fall works. 

The district around Birmingham is situated near the 
summit of the watershed of the Trent, being drained by 
the River Tame, which, with its tributaries, discharges 
— Trent, about midway between Burton and Tam- 
worth. 

The natural watercourses being very small, great anxiety 
was felt by the various local authorities as to their pollu- 
tion by the dense population along their banks, and this, 
together with the cost and difficulty of each individual 
authority establishing its own outfall works, and con- 
veying its sewage thereto, led to the formation of the 
drainage district. 

The district, which comprises the borough of Birming- 
ham and ten other urban or rural sanitary districts, has 
an area of 47,275 acres, with a population of upwards of 
600,000, and is governed by a Board of twenty-four mem- 
bers, selected by the various constituent authorities. 

In accordance with the Provisional Order, the Board 
acquired from the Corporation of Birmingham the sewage 
works at Saltley, consisting of 262 acres of land, and the 
extensive system of tanks, plant, stock, &c., and these 
works being situated at the natural outlet for about nine- 
tenths of the total population of the drainage district, 
arrangements were commenced as soon as the Drainage 
Board came into existence for placing the districts of the 
various constituent authorities in communication with the 
outfall works so acquired. 

Accordingly in some instances the existing sewers of 
one authority were allowed to be used by another autho- 
rity on payment of an annual sum, and in other cases ex- 
tensive systems of new intercepting sewers were con- 
structed, so that at the present time nearly the whole of 
the populated areas of the drainage district are connected 
with the outfall works. 

Pending the completion of these intercepting arrange- 
ments, the Board had been proceeding with the extension 
of the outfall works, having acquired such quantity of 
additional land adjacent to and eastwards of the Saltley 
farm as to raise the total area of farm land to 1227 acres. 
This land has been drained, levelled, and laid out for 
irrigation, and is of such an altitude that the whole of it, 
except about 60 acres, can be irrigated by gravitation. 
Extensive farm buildings have also been erected, and 
those originally existing improved. 

The principle of purification now adopted is partial 
precipitation in take with subsequent irrigation. The 
volume of dry weather sewage is about 16,000,000 gallons 
joe day, about 13 tons of lime are used per day for neutra- 

ising the acids contained in the sewage, and assistin 
precipitation, and last year 135,476 cubic yards of mu 
were arrested in the tanks and dug into the land. 

The Board itself farms the land. Mangolds, swedes, 
kohl rabi, rye grass, and market garden produce are the 
principal crops grown under sewage; the production 
and sale of milk is also an important item of the farming 
operations, 

On DistrisuTinc ELEcTRICITY BY TRANSFORMERS, 
By Charles Zipernowsky. 

After a brief reference to the several attempts that 
have been made to overcome the difficulties in the way of 
lighting a considerable area by means of electricity since 
the subdivision of the electric light has become an accom- 
plished fact, the author points out that a practical system 








of distributing electric energy over a large area can only 
be based upon the use of high tension currents for con- 
veying the energy from the generating centres, in combi- 
nation with some mode of reducing the high tension to the 
limits of difference of potential which can be made use of 
without danger or ony: This limit is at present about 
100 volts. Many methods have been suggested for meeting 
these conditions. 

Thus a counter electromotive force can be introduced 
into the high tension circuit, as in the case of accumu- 
lators, andthe terminals of such a device connected with 
the lamps, &c. The cost is, however, a grave defect of 
this system, and the high tension current which exists at 
each lamp might lead to fatal consequences, 

After referring to the electric transmission of power as 
another means of overcoming the difficulty, the author 
discusses the use of induction coils or ‘‘ transformers” in 
some detail, tracing their use in the first instance to 
C. W. Harrison in 1857. Among subsequent workers 
Jablochkoff, C. T. Bright, Fuller, Varley, Haitzma 
Enuma, Gaulard, and Gibbs are mentioned ; and he 
points out that the want of success was in great part due 
tothe fact that the transformers were connected up in 
series, an arrangement which is only suitable for use with 
an invariable number of lamps in any one secondary cir- 
cuit, or when each transformer supplies only one lamp. 

Besides considerations in regard to cost the conditions 
to be satisfied by a system of electric distribution are 
stated as follows : 

1. Perfect independence of the several consumption 
devices. 

2. Absolute and relative economy so that the consump- 
tion of energy is in proportion to the number of lamps 
in use. 

. All regulation to be concentrated at one central sta- 
tion. 

The author then proceeds to describe the method he 
has devised in conjunction with M. Max Déri, and, with 
the assistance of M. O, T. Blathy, to satisfy the above 
conditions. 

This is based on the fact that, with a constant primary 
tension, the secondary one will vary only in proportion 
to the internal resistances of the coils; and as the resis- 
tance of each coil is less than 1 per cent. of the external 
resistance, the secondary tension will not vary more than 
2 per cent., whatever be the intensity of current supplied 
to the consuming device. Constancy in the primary tension 
at the transformer terminals is secured by connecting them 
in multiple arc with the main line, and the arrangements 
are such that current and tension are distributed in the 
primary circuits, much as in a low tension direct supply 
system, the transformers simply acting as tension reducing 
devices. 

Instead of the old Ruhmkorff coil pattern of trans- 
former a form is adopted such that the lines of magnetic 
force circulate entirely in iron, or as nearly so as possible, 
by which arrangement a considerable economy of magne- 
tising force is effected and other advantages are at the 
same time gained. Two forms of transformer made on 
these principles are described, as well as the self-regula- 
tion of alternating current machines, which is especially 
valuable in installations of moderate size. 

This system is at present in use in the towns of Gerona 
in Spain, Lucerne, in Milan, and stations are in course of 
erection in Turin and Rome. The arrangements for the 
last named are explained in detail and illustrated by a 
diagram, and the author concludes by pointing out that, 
although the last word has not yet been spoken in relation 
to the distribution of electricity over large areas, the above 
system is the only one with which he is acquainted that 
approximates to the fulfilment of an ideal distribution. 


RECENT IMPROVEMENTS IN THE MANUFACTURE OF RIFLE 
Barres. By Arthur Greenwood, M. Inst. C.E. 


The introduction of steel rifle barrels some five and 
twenty years ago, and the gradual substitution of that 
ptotran  p place of welded wrought iron for the barrels of 
military rifles and arms of mr my has caused great 
changes in the machinery employed in their manufacture ; 
a short description of such machinery may not be without 
interest in this great centre of firearms industry. 

The barrels generally used for military rifles are made 
from mild steel rolled solid and the bore drilled out. This 
is necessarily a costly operation, and numerous attempts 
have been made at hollow rolling to avoid the expense of 
drilling. 

To effect this barrel ‘‘ blanks” or short pieces of steel 
have been drilled and afterwards rolled on a mandrel to 
the desired length, and many thousands of barrels have 
been made on this plan. Of late years, however, the 
military authorities have insisted upon barrels being first 
rolled solid to the desired form and afterwards drilled. 
At the Royal Small Arms Factory at Enfield a system of 
continuous rolling has been established, whereby the 
barrel has been rolled tu its exterior form at one heat by 
passing it through a number of rolls placed one after the 
other. A barrel is thus rolled in about half a minute, 
which gives a great saving in time and cost of production, 
and the material is not harmed by re-heating, as was often 
the case in the old system. 

When the rolled barrel has become cold it is passed 
through a straightening machine, which takes out any 
short bends, or ‘‘ kinks,” and is thus made ready for 
drilling. 

Before going to the drilling machine the barrel goes to 
a machine which forces or squares up the ends, and pre- 

ares a bearing at each end of it upon which it will rotate 
in the barrel-drilling machine. : P 

The barrel-drilling machine has been specially designed 
to drill a perfectly true hole through the barrel, and to 
avoid straightening by means of external hammering, 
which is extremely harmful to the barrel. Three barrels 
are operated upon at one time and drilled simultaneously 





from both ends. The machine is horizontal, and the 
barrels rotate at from 700 to 900 revolutions per minute. 

The drills are of the form technically known as D, or 
half-round bits, and are fed up automatically, a heavy 
pressure of water being injected up the barrels so ag 
effectually to wash out the cuttings or ‘‘swarth,” and 
thus insure the free action of the drills. 

About thirty barrels can thus be drilled in the working 
day by one attendant. 

This system reduces the cost of drilling to little more 
than an eighth of the former system employed at Enfield, 
the results as — excellence of work being at least 
equally good. The barrels are then rough or quick bored, 
and then “‘ spilled up” or fine bored in horizontal machines 
by means of square bits; this system is well known and 
has undergone little change during recent years. 

The exterior of the barrel is next turned, and ingenious 
arrangements have been made to secure the exterior being 
turned true or concentric with the bore. 

The system at present at work at Enfield effects this 
with admirable precision, a ‘‘ bush,” or temporary bear- 
ing, being fixed to the barrel concentric with the bore. 

his bush revolves in a stay, and steadies the barrel 
until ‘‘ spots” or bearings have been turned upon it, and 
from these spots the barrel is rough turned. It is after- 
wards finished in a copy turning lathe to the desired form, 
the result being a barrel with its exterior practically concen- 
tric with its bore, which is absolutely necessary for good 
shooting. In rifling, little change has been made in the 
system, but much attention has lately been given to reduce 
the cost of this delicate operation. The automatic rifling 
machine is coming generally into use, and now, with the 
automatic machine which rotates the barrel after each cut, 
gives the feed to the cutters, and finally rings a bell to 
summon the attendant when the barrel is completed, one 
man can attend to a number of machines producing asa 
many as sixty or seventy barrels per working day, whereas 
on the old system one attendant was required for each 
machine producing on an average twenty barrels per day, 


On Recent IMPROVEMENTS IN SPORTING GUNS AND THEIR 
Acorssorizs. By Samuel B, Allport, Chairman of the 
Birmingham Gun Trade. 


The writer justified the introduction to the Association 
of the subject of the manufacture of sporting arms, on 
the grounds of the importance of the trade to the town of 
Birmingham, and further that the durability and per- 
formance of the guns produced depends largely on the 
application of scientific principles to their construction, 
to a knowledge of the theory of projectiles, and of the 
composition and foree of explosive compounds. The 
danger and clumsiness of loading guns at the muzzle have 
given way to the safety and convenience of using cart- 
ridges composed of definite charges of powder and shot, 
made up in a portable form and containing their own 
means of ignition. 

The safety and shooting power of the sporting breech- 
loader are mainly consequent on the judicious design of 
its breech mechanism and the perfect fitting of the sur- 
faces in contact when the barrels are closed. The method 
of tilting the breech ends of the barrels upwards on a 
hinge is most convenient to open them for loading, and 
for firmness when closed the original fastening principle 
of Lefaucheux has not been excelled. The ‘‘snap bolt” 
system is, however, for home use, generally adopted, 
being more quickly manipulated and fairly durable when 
perfectly fitted. (These systems were illustrated by 
drawings.) The self-acting mechanism for forcing out the 
cartridge case was also explained. 

The safety arrangement exhibited, known as “the re- 
bounding lock,” which, after the gun is fired, automati- 
cally restores it to a position that renders it absolutely 
safe from accidental discharge, was a marked advance in 
improvement, 

External hammers were subsequently found to be need- 
less, and to interfere with a free aim, and hence the so- 
called ‘‘ hammerless” gun was invented wherein the 
hammers are concealed within the gun, and the mode of 
working simplified. 

The inventions of the “‘ Anson- Deeley,” and the ‘* Scott” 
hammerless guns are perhaps the best and most successful 
types of these guns. They possess special but different 
merits in their mechanism and automatic safety appliances, 
and the disposition of their moving parts is very judicious. 
The varieties of hammerless guns can only be Socom at, 
asso many patents have been taken out for them in the 
last ten years. 

In noticing the performance of shot guns it has been 
found that by contracting or coning the bore of the barrel 
a little behind the muzzle, technically called ‘* chokebor- 
ing,” a direction of convergence can be conferred upon the 
charge of shot, whereby it can be concentrated upon the 
mark, and the tendency of the shot to spread, as compared 
with firing it from a true cylinder, is greatly restrained. 
The forces tending simultaneously to converge, and to 
disperse the charge of shot, are intricate and interesting. 
Much of the desired effect depends on the length and 
shape of the internal coning, for re am which. the 
writer invented an ray micrometer for minutely 
measuring the variations in the boring of tubes, whereby 
differences of calibre of half a thousandth of an inch are 
felt and visibly recorded. This instrument was exhibited 
and explained, 

Latterly new gunpowders have been invented, having 
for their object the obtaining quickly a clear aim with the 
second barrel of a gun unclouded by the smoke from the 
first barrel which arises from using ordinary black gun- 
powder. These new powders are known as Schultze and 
E. C. (Explosives Cungeny? They effect their purpose 
as they are nearly smokeless, and have been successful 
improvements. In their early manufacture they were 
imperfect and irregular in their force, and if heated to 
80 deg. Fahr. acted with great violence. Hence many 
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guns were broken by them at first, and the need has been 
felt of some reliable instrument to measure the force 
which powders exert and its rate of development. _ 

One of these, the Le Boulengé chronograph, indicates 
the velocity of a bullet during its flight between two 
targets 50 ft. apart. These are respectively connected 
with suspended weights by an electric current. On the 
bullet piercing the targets the current is broken, the 
weights are set free, and hence the velocity and the pro- 
jectile force employed are deduced. The eagee targets, 

owever, appear likely to interfere with the velocity of 
small shot, and to affect the calculation for them. j 

The instrument known as the “crusher gauge” is a 
cylindrical nozzle having an external screw to screw into 
any powder chamber. : 

it is bored at one end to receive a perfectly fitting 
piston. On exploding powder in the chamber the piston 
delivers an impact upon a loose copper disc placed inside 
the crusher gauge, of which the rate of compressibility is 
ascertained previously. By carefully measuring the 
thickness of the copper disc before and after the experi- 
ment, the compression the disc has suffered is observed, 
and the powder force is deduced. Since the thickness of 
the barrel of a gun from breech to muzzle should diminish 
proportionally to the progressive decrement of gas ef 
sure, the lightest safe section can thus be found. is 
instrument has been screwed at equal distances along 
large guns for that purpose, and the — seems 
capable of application to sporting guns. The paper then 
dealt briefly with the subject of impact. 





LIGHTHOUSES AND MARINE 
SIGNALS.* 
By James N. Voverass, M. Inst. C.E., President of the 
Section. 
THE present occasion is one of special interest to the 
members of this great Association, this being the first in- 
stance of their holding a fourth meeting in any town. An 


opportunity is thus afforded me of referring briefly to the | . 


principal subjects dealt with at the previous peiar of 
Section G in this important centre of mechanical in 
dustry, and the good work done in their advancement. 

Atthe Birmingham meetings in 1839, 1845, and 1865 the 
following papers, special to this section, were read and dis- 
cussed, viz., 1839, ‘*Testing Iron by Long Continued 
Strains ;” *‘ Proportion of Power to Tonnage in Steam 
Vessels ;” and ** Wood Paving with Vertical Blocks.” In 

* 1845, ‘* Machine Ventilation for Coal Mines ;” ‘‘ Centri- 
fugal Pump (improved principle) ;” ‘‘ Balancing Locomo- 
tive Wheels ;” ‘Oil Testing by Mechanical Means;” 
** Chemical Copying Telegraphs;” and ‘‘ Macadamised 
Roads (superiority).” In 1865, ‘‘ Bessemer Steel Manu- 
facture as substituted for that of Wrought Iron ;” ‘‘ Sie- 
mens’ Regenerative Furnace and Gas Producer ;” ‘‘ Hot 
Blast for Furnaces at very High Temperatures ;” Com- 
— Air Machinery for Transmitting Power ;” ‘* Weld- 
ess Tyres ;” ‘* Giffard’s Injector ;” ‘*‘ Covering of Deep- 
Sea Telegraph Cables.” I need not remind the members 
of Section G of how great value in the progress of mecha- 
nical science these subjects generally have proved, and 
how their beneficial influence is now being felt throughout 
the whole world. With these preliminary remarks on the 
vast good work of Section G at Birmingham, and which I 
toro no doubt will be fully maintained at this meeting, I 
propose to address you on a subject with which I have 
been practically connected for nearly half a century, that 
is, the development of lighthouses, light-vessels, buoys 
and beacons, together with their mechanical and optical 
apparatus. 

Such a subject being of the first importance to this 
great maritime country, her colonies, and generally to 
the whole world, appears to be particularly fitting on this 
occasion, when we are favoured with the visit of so many 
eminent Colonial and Indian brethren from various por- 
tions of this great empire. 

It is also to be remembered that in the immediate 
neighbourhood of Birmingham are situated probably the 
largest works in the world for the manufacture of light- 
house apparatus ; indeed, the only establishment in which 
the glass portions are cast, ground, polished, and finished 
on the same premises, and where many of the most per- 
fect optical apparatus for lighthouse illumination have 
been produced. 

Samuel Smiles, in his ‘‘ Lives of the Engineers,” 
writes: ‘‘Our lighthouses are among the youngest 
triumphs of modern engineering.” Ancient lighthouses 
were erected on prominent parts of coasts beyond actual 
attack by the sea, and in many instances they were at 
considerable distances from navigable water, and thus, 
with their feeble and uncertain wood or coal fires, they 
were far from efficient as aids to mariners. So slow was 
the development in lighthouse illumination for many cen- 
turies that, so recently as 1822, the last beacon coal fire in 
this country was replaced by catoptric oil light apparatus 
at Saint Bees Lighthouse on the coast of Cumberland. 
With Winstanley’s structure on the Eddystone in 1696 
may be said to have commenced the modern engineering 
efforts ‘‘in directing the great sources of power in nature 
for the use and convenience of man ;”+ efforts which, fol- 
lowed up by Rudyerd, Smeaton, the Stevensons, and 
others, have since been so successful in converting hidden 
dangers into sources of safety, and insuring the beneficent 
guidance of the mariner in his trackless path. These 
works of modern mechanical science are now to be found 
around all the nautical centres of civilisation and com- 
merce, and are so numerous that time will not permit of 
my referring, except incidentally, to any of them at home 


* Address to the Mechanical Science Section of the 
British Association, at Birmingham. 
+ Charter of the Institution of Civil Engineers, 
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or abroad. I will therefore proceed to the particular 

branch of mechanical science to which I desire to invite 

our attention, viz., lighthouses, light-vessels, buoys, and 
acons, 

During the last century a very considerable increase 
has occurred in the number of lighthouses and light- 
vessels on the various coasts of the world, which have 
been required to meet the rapid growth of commerce. 
Only during the last twenty-five years can accurate 
statistical information be obtained, and it is found that in 
the year 1860 the total number of coast lights throughout 
the world did not exceed 1800, whereas the present 
number is not much less than 4000. 

The relative progress of each of the chief maritime 
countries, in the extension of their system of lighthouses 
and light-vessels between 1860 and 1885, is shown ap- 
proximately in the annexed Table, from which it will 
be observed that Japan, which had not a single coast 
light in 1860, has now 57, eight of these being lights of the 
first-class; while China, which had only four secondary 
coast lights in 1860, has now 55 lights, 14 of these being 
of the first-class. The greatest increase, however, is 
found in British America, where in 1860 there were only 
91 coast lights, whereas in 1885 there were 380. 

Concurrently with the enormous increase in the number 
of coast lights during the last fifty years, very great im- 
provements have been effected from time to time in their 
efficiency. In 1759 Smeaton’s lighthouse on the Eddy- 
stone was illuminated by 24 tallow candles, weighing 2 ib. 
each. The intensity of the light of each candle, I find, 
from experiments made with similar candles prepared for 
the purpose, to have been about 2.8 candle units each ; 
thus the aggregate intensity of radiant light from the 
24 candles was only about 67 candle units. No optical 
apparatus, moreover, was used for condensing the radiant 
light of the candles, and directing it to the surface of the 
sea. The consumption of tallow was about 3.4 lb. per 
hour ; therefore, the cost of the light per hour, at the 
current price of tallow candles, would be about 1s. 63d., 
sufficient to provide a mineral oil light, at the focus of a 
modern optical apparatus, to produce fur the service of 
the mariner a beam of about 2400 times the above-men- 
tioned intensity. 

The introduction of catoptric apparatus for lighthouse 
illumination appears to have been first made at Liverpool, 
about 1763, and was the suggestion of William Hutchinson, 
a master mariner of that port. Theinvention by Argand, 
in 1782, of the cylindrical wick lamp, provided a more 
efficient focal luminary than the flat wick lamp previously 
employed, and was soon generally adopted, for both fixed 
and revolving lights. In 1825 the French lighthouse 
authorities effected another very important improvement 
in lighthouse illumination by the introduction of the 
dioptric system of Fresnel in conjunction with the im- 

rovements of Arago and Fresnel on the Argand lamp, 

y the addition of a second, third, and fourth concentric 
wick. 

Coal and wood fires, followed by tallow candlesand oil, 
have been referred to as the early lighthouse illuminants. 
In 1827 coal gas was introduced at the Troon Lighthouse, 
Ayrshire, and in 1847 at the Hartlepool Lighthouse, 
Durham, the latter for the first time in combination with 
a first order Fresnel apparatus. The slow progress made 
with coal gas in lighthouses, except for small harbour 
lights, where the gas could be obtained in their vicinity, 
was chiefly due to the great cost incurred in the manufac- 
ture of so small a quantity as that required and at an 





isolated station. In 1839 experiments were made at the 
Orford Low Lighthouse, Suffolk, with the Bude light of | 
the late Mr. Goldsworthy Gurney. This light was pro- 


~* This is in consequence ofa large number of permanent lighthouses having been substituted for light-vessels. 


duced by throwing oxygen gas into the middle of the 
flame derived from the combustion of fatty oils. The flame 
was of the dimensions of that of the Fresnel four-wick 
concentric burner. An increased intensity over that of 
the flame of the large oil burner was obtained, but it was 
not found to be sufficient to justify the increased cost 
incurred. In 1857 atrial was made by the Trinity House, 
at Blackwall, under the advice of Faraday, with one of 
Holmes’s direct current magneto-electric machines for 
producing the electric arc light for a lighthouse luminary, 
and the experiment was found to be so full of promise 
for the future that a practical trial was made during the 
following year. 

At the South Foreland High Lighthouse, on December 
8, 1858, the first important application of the electric arc 
light, as a rival to oil and gas for coast lighting, was made 
with a pair of Holmes’s machines, and thus were steel 
magnets made to serve not only, as in the mariner’s com- 
pass, to guide him on his path, but also to warn him of 
danger. In 1859 the experimental trials at the South 
Foreland were discontinued, but they were sufficiently 
encouraging to lead to the permanent installation of the 
electric light at Dungeness Lighthouse in 1862. In 1863 
the electric arc light was adopted by the French light- 
house authorities at Cape La Héve. 

In 1871, after practical trials with a new alternating 
current machine of Holmes, two of such machines were 
supplied to a new lighthouse on Souter Point, coast of 
Durham, and in the following year the electric arc light, 
with these machines, was established in both the high 
and low lighthouses at the South Foreland, where it still 
shines successfully, The early experience with the electric 
light at a was far from encouraging. Frequent 
extinctions of the light occurred from various causes con- 
nected with the machinery and apparatus, and the oil light 
had, at such times, to be substituted. As no advantage can 
counterbalance the want of certainty in signals for the guid- 
ance of the mariner, no further step in the development 
of the electric light was taken by the Trinity House until 
the latter part of 1866, when favourable reports were re- 
ceived from the French lighthouse authorities of the work- 
ing of the Alliance Company’s system at the two light- 
houses of Cape La Héve. Complaints were also received 
from mariners, in the locality of Dungeness, of the daz- 
zling effect on the — when navigating, as they are fre- 
quently required to do, close inshore, thus being prevented 
from nightly judging their distance from this low and dan- 
gerous i on herefore, in 1874, the electric light was 
removed from Dungeness, and a powerful oil light sub- 
stituted. Im 1877 the electric arc light was installed at 
the Lizard lighthouses on the south coast of Cornwall, 
and arrangements are now being made for establishing it 
at St. Catherine’s Lighthouse, Isle of Wight, and at the 
High Tower, on the Isle of May, Firth of Forth. I have 
mentioned that the first machines of Holmes at the South 
Foreland were direct current, the machines provided by 
him for Dungeness being also of the same type. The 
French lighthouse authorities, however, adopted for their 
lighthouses at Cape La Héve the ‘‘ Alliance” alternating 
current magneto-electric machines, and in consequence of 
the less wear and tear of these machines with greater 
reliability through their having no commutator, Holmes 
was required to supply alternating current machines for 
Souter Point and the South Foreland. Those machines 
have been running at these stations fourteen and fifteen 
years respectively. They have during this period re- 
quired only a very trifling amount of repair, and are still 
in excellent order, but the time must soon arrive for re- 
placing them by more powerful machines. 

(Z'o be continued.) 
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FIREARMS. 


7779. KR. Jennings, Ballinrobe, Ireland. A Com- 
bined Single Loading and Repeating Rifle, and 
Cartridges therefor. (8d. 14 Figs.) June 26, 1885.—The 
stock of the rifle is of the ordinary external appearance. It has 
an internal longitudinal tube or cylinder in which are placed in 
line the cartridges to be used when the arm is to be fired as a 
repeater. Exch bullet has a small cavity in its nose to prevent it 
pressing upon the cap of the preceding cartridge. A spiral spring 
which, when not under compression, extends the whole length of 
the magazine tube, has a tendency to force the cartridges out of 
the magazine on to the elevator which inserts them into the 
firing chamber. This spring is compressed by means of a chain 
which is wound round a wheel or barrel at the butt end of the 
stock. This invention further relates to an improved elevator, 
ascending and descending breech block, and a combination of 
rie communicating pin, and firing pin lever. (Sealed July 
6, 1886). 





746. W. R. Lake, London. (G. V. Fosberg, Liége, 
Belgium.) Improvements in Magazine or Repeating 
Firearms, (8d. 13 Figs.) July 20, 1885.—A is the shoe or 
body, B the barrel, and C the stock ofthe gun. D is the breech 
block or bolt. The cartridges from the magazine g enter the gun 
one by one through the side opening h, and roll by gravity on to 
the cradle 6. When the breech block D is drawn back, its 
shoulder D' strikesthe short arm of the lever a, and moves the 
cradle with its forward end pointing upwards towards the rear 
end of the barrel. The breech block in its next forward move- 
ment thrusts the cartridge carried by the cradle b into the 
barrel, and acting upon the long arm of the lever a, moves the 
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cradle into the position to receive a fresh cartridge from the 
magazine, as shown in Fig. 1. The side pieces c are made with 
projections for the purpose of ejecting the empty cartridges, 
which, as they are drawn back with the breech block, strike the 
projections, and are thereby ejected from the gun. The bent 
trigger i is pivotted at 7', and is forked to allow of the hammer 
jworking through it. The lever / has the object of drawing back 
and pushing forward the breech block D. By pressing on the 
push-knob ml, tke stud m? is caused to turn the trigger i on its 
pivot t', and thereby release the hammer j and fire the gun. 
(Sealed August 24, 1886.) 


9973. H. Dimancea, Bucharest, Roumania. Improve- 
ments in Revolving Small Arms. [8d. 16 Figs.] August 
22, 1885.—a is the revolving cylinder of the pistol, and b the long 
fixed Darrel, on the underside of which is secured a bracket c free 
to rotate on the lower pin or axis d3 which is fixed to the fixed 
body or shoed. The bracket c also carries the fixed pin or axis e 
of the revolving cylinder, The barrel b is locked to the body d by 
the lever bolt m turning on the same axis as the double wheel p. 
The lever bolt m is pressed into its acting position by the striker k, 
which is urged forward to discharge the pistol by the strong main- 
spring 7. The long arms p of the double wheel operate the 
ratchet wheel h, to give the intermittent rotary motion to the re- 
volving cylinder a, and withdraw the sliding bolt « which locks 
the revolving cylinder in its place after each intermittent motion. 








The double wheel p is advanced by the trigger q acting upon the 
short arms (shown dotted behind the long arms) of the wheel. 
In order to load the chambers of the revolving cylinder, the 
bracket c carrying the fixed barrel b is turned upon its axis d3 
= a quarter of a circle, so that the rear end of the revolving 
cylinder is removed from the face of the fixed body d, and the 
rear ends of the charge chambers being exposed, may be readily 
recharged. In order to extract the empty cartridge cases when 
the rear ends of the charge chambers of the revolving chamber a 
are thus exposed, the bracket ¢ is pulled forward by means of the 
barrel b, together with the revolving cylinder along the axis d°. 
This — motion causes the revolving cylinder to slide from off 
the cartridge cases which are retained by the non-sliding ex- 
tractor g. (Sealed August 27, 1886). 


3793. A.C. Koerner, Paris, Recoil Brakes for Gun 
Carriages. [6d. 2 Figs.) March 18, 1886,—This improved re- 





coil brake consists of a metal frame which carries metal wheel- 
shoes, and is pivotted to the axle of the gun carriage. The novel 
feature of the brake consists in checking the recoil of the carriage 
by means of the brake shoes which are suspended eccentrically 
from the gun carriage axle, and located when in action between 
the rear of each wheel and the ground. The underface of the 
shoes is corrugated to offer resistance to motion along the ground 
when recoil takes place, (Sealed June 25, 1886). 


3868. G. Baron de Overbeck, London. (4. Schratz- 
enthaller, Vienna.) echanism for the Conversion of 
e Martini Rifle into a Repeating Arm. (8d. 10 Figs.) 
March 18, 1886.—The conversion consists in the addition of an 
attachable repeating mechanism on the right-hand wall of the 
chamber, the action of which causes the cartridges contained in a 
carton or holder which can be inserted into this contrivance, to 
fall one by one into the hollow of a cylindrical feeder which by a 
partial rotation discharges them successively as required through 
an opening into the loading space of the rifle, where they are 
caught by a further contrivance and automatically pushed for- 
wards into the barrel. Allsuch mechanism, together with that be- 
longing to the usual working of the Martini rifle, isactuated by a 
working lever on the underside of the chamber of the gun. (Sealed 
June 25, 1886). 


4008. B. Burton, London. Automatic Machine 
Guns. [8d. 12 Figs.) March 22, 1886.—This invention relates 
toa new class of automatic machine guns having two or more 
barrels, and where the recoil of the exploded charge of the one 
barrel loads and fires the other and vice versa. The action of the 
improved gun is as follows: The recoil of one barrel from the 
exploded charge opens the breech, ejects the spent shell, and 
brings a loaded cartridge in front of the bolt ready to be inserted 
into the barrel. It also pushes the other bolt and barrel forward 
together with the cartridge, closes the breech, and fires the charge, 
the explosion of which closes the breech of the other action, and 
so on, firing alternately, first one and then the other. As many 
actions and barrels as may be required may be constructed side by 
side in pairs, so that in case of any pair becoming disabled the 
others can continue firing. The force of the recoil from the ex- 
ploded charge is regulated by means of a valve placed in the rear 
communication between the cylinders. The important feature of 
the present invention is, that all the movements of the actions 
and barrels are positive, and not dependent on many springs to 
perform their different functions, The discharged barrels are 
brought forward by means of a balance lever pivotted at its centre 
to the frame, and at either end to the barrels, so that when ore 
barrel recedes the other barrel advances. The cartridges are sup- 
plied to the gun by an upright et from which the cartridges 
drop into a revolving feed by which they are conveyed to the 
front of the bolt. (Accepted April 23, 1886). 


AGRICULTURAL MACHINERY. 


6599. G. E. Jeffery, West Wo: , Sussex. Im- 
provements in Reapers and Self-Binding Machines. 
(Is. 3d. 13 Figs.) May 30, 1885.—This invention relates to an 
improved reaper in combination with improved sheaf-binding 
mechanism. The machine travels upon two wheels; a main or 
driving wheel, which gives motion to all the various parts of the 
mechanism, and a smaller or travelling wheel which supports the 
outer end of the sickle frame. The frame of the machine consists 
essentially of two distinct frames, a main frame, and a supporting 
frame. The latter, which encompasses the driving wheel, is 
formed of two flat bars securely fastened at their ends. The in- 
ventor specifies twenty-five claims relating to constructive details 
of the reaping mechanism and sheaf-binding mechanism, and the 
knot-tieing mechanism for sheaf-binding. (Sealed May 28, 1886). 


6612. W. P. Thompson, London, (C. H. McCormick, 
Chicago, Ill., U.S.A.) Improvement in Bundle Carriers 
for Grain Binders. (8d. 9 Figs.) June 1, 1885.—The carrier 
is tilted by being supported by means of pivotted arms on different 
axes at front and rear. The rear arm being the longer, when 
swung out to discharge a load, the rear of the carrier is taken 
further from the binder than the front, leaving a wider gap at the 
rear, so that the onward movement of the machine tends to take 
the flooring away from the sheaves discharged, instead of scraping 
it past them. The carrier isswung by a lever arm, which is con- 
nected with a rack-bar engaging with a pinion on the harvester to 
throw the carrier open, and by means of a treadle and friction 
brake may be retained against the stress of the carrier, after the 
pinion has ceased to actuate it, until the load is entirely cleared. 
(Sealed June 11, 1886). 


7688. G. F. Redfern, London. (B. FE. Huntley, Brock- 

rt, New York, U.S.A.) Improvements in Grain Bind- 
fag Harvesters. (8d. 4 8.) June 24, 1885.—This inven- 
tion relates to improvements in grain harvesters in which the cut 
grain is automatically bound by mechanism loca in the rear of 
the platform and upon the same level with the cutting apparatus. 
The friction is reduced by performing the labour entire without 
elevating the grain, and the ordinary elevating belts are dispensed 
with. The binding mechanism is placed diagonally in the rear 
of the drive-wheel, and upon the same plane of elevation with the 
platform. The machine is thus made narrower without a reduc- 
tion of the width of the cut, and the bound sheaf is left upon 
the ground at one side of the track of the machine and out of the 
way of the team in the succeeding round. The platform is cir- 
cular in form, and is made to revolve by means of a bevel wheel 
and pinion. (Sealed July 6, 1886). 


7855. W. P. Thompson, London, (C. H. McCormick, 
Chicago, Il., U.S.A.) Improvements in esters. 
(Sd. 3 Figs.] June 29, 1885.—This invention relates chiefly to 
the butter apron now commonly used on grain binders. One of 
the difficulties in the use of these aprons is that the loose flap of 
canvas where the ends are united, and the ends of the straps 
uniting these flaps, fly out and whip against the supporting bracket 
whenever they are whirled round the pivotal driving roller, and 
are therefore speedily worn out. To prevent this, a sheet metal 
guide is attached to the bracket, in close proximity to the belt, so 
that the flap is pressed down until it is past the bracket and there 
is no longer any danger of its being whirled out and striking it. 
(Sealed July 9, 1886). 


4081. H. H. Lake, London. (S. Johnston, Brockport, New 
York, U.S.A.; Improvements in Harvesting Machines. 
[ 7 Figs.) March 23, 1886.—The improved low-down har- 
vester hasa stationary receiving, platform provided with a pivotted 
vibrating collecting arm adapted to sweep across the platform 
from the grain side when collecting the cut grain. A reciprocat- 
ing arm carrying a packer receives the grain from the advancing 
collecting arm, and delivers it tothe binder. (Sealed July 6, 


GRAIN CLEANING. 


4009. L. Gathmann, Cateage, U.S.A. Grain-Clean- 
Machines, (6d. 3 Figs.) March 22, 1886.—This invention 
relates chiefly to the use of a disc of chilled iron placed opposite 
to a rotating brush. This rotating brush D, which is mounted 
upon the shaft B, is of disc-s! and has bristles or filaments S, 
preferably of steel wires pl close together and in a slanting 
position. The chilled iron disc E is provided with a series of 
annular ribs for preventing the grain from being discharged too 





readily by the centrifugal action of the brush. The surface 
of this plate has also a number of indentations of different sizes 
for retarding and holding the kernels, so that they tumble over and 
over each other, and none escape without being brushed and 
scoured on every part, especially on the ends. A number of slotted 
shallow radial openings in the plate E permit the discharge of the 
dust as soon as detached by means of a fan I. A vertical partition 
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n prevents a too direct draught. The grain is fed through the 
spout G to the rotating brush by the central opening A. The shaft 
B is made laterally adjustable for regulating the distance between 
the brush D and disc E, by means of the handwheel and screw /. 
(Accepted June 29, 1886). 


SAFETY LAMPS. 


9398. W. Clifford, Sheffield. Improvements in 
Safety Lampe. (8d. 5 Figs.) August 7, 1885.—The improve- 
ments consist in placing over the gauze of the lamp a double skin 
of metal D, E, with communication holes F between the inlet 
chambers A and outlet chambers B through the annular space G. 
By means of this communication within the outer wall, bonnet, or 
covering, between inlet and outlet, the air pressures within the 
two chambers are equalised, and a steady flamein zusts of wind is 
obtained. The fuel used consists of blocks or cylinders of any 




















oily or fatty hydro-carbon, which is solid at the ordinary tempera- 
ture of the atmosphere. The cylinder of solid fuel K may be used 
without a wick, but with a round hole in the centre to fit outside 
the wick tube. The fuel is fed forward to the flame by means of 
the upward pressure exerted by a strong spring N. The flanges 
of the fuel case L are faced with india-rubber to make a tight 
joint. Lis the overflow chamber. X isa bulb of fixed air to keep 
the handle of the lamp cool. (Sealed August 27, 1886). 


GAS REGULATORS. 


a ~~. = eb rm n wae, ber 
utomatic Apparatus for Varying an gula 

the Action of Gas Governors. (8d. 9 Figs.) May 28, 
1885.—The improved apparatus is intended for varying automa- 
tically the pressure of gas in the service mains as desired at 
various periods of the twenty-four hours. The apparatus is con- 
trolled by a clock which drives a cam which performs one revolu- 
tion in twenty-four hours, and by means of which a series of weights 
are raised or lowered at such hours as may be arranged, from 
or on to a float, and by thus varying the load, increasing or de- 
creasing the depth of immersion of the float which is con- 
nected with the regulating portion of the apparatus. The float 
is placed inasmall tank forming part of an inverted annular 
syphon, the outer ring of which is in open connection with the gas 
mains, and in which the water is made to rise and fall by and 
with tie varying pressure of the gas in the mains. (Sealed July 
2, 1886 


6134, R. Hargreaves and J. Bardsley, Oldham, 
Lancaster. Improvements in Gas Regulators. (6d. 
2 Figs.) May 6, 1886.—This invention relates a tus for 
maintaining uniformity of gas pressure, in which a bell or flanged 
disc dips into an annular trough partly filled with mercury. The 
greater or less immersion of the rim of the bell in the mercury 





causes a variation in the pressure, so that it is not possible to 
obtain a very delicate regulation. To obviate this defect a com- 
pensating lever is employed, consisting of a bent tube a fulcrumed 
at f, and partly filled with mercury. When the bell } is raised b 

the gas pressure, and as a consequence the immersion of the bell 
rim is lessened, the mercury in the compensating lever flows away 
from the end a! to the other end, thereby reducing the downward 
pressure upon the bell, and on the contrary, when the bell is 
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lowered, the mercury flows towards the end a! and increases the 
downward pressure upon the bell. (Accepted June 29, 1886). 


VALVES, COCKS, &c. 


6827. J. Cort and 8S. Stevenson, London. Improve- 
ments in Valves, [8d. 1 Fig.) June 4, 1885.—The improve- 
ments relate to valves for gas and water mains. A disc-shaped 
slide valve is caused to slide up and down in a chamber of corre- 
sponding form by means of a screw or rack and pinion. For the 
purpose of keeping the valve close to its seat when closed, the 
valve is furnished with several small inclined planes, which on the 
valve being lowered impinge upon the ends of screws adjusted so 
as to produce the requisite pressure in the direction of the length 
of the pipe. (5 May 25, 1886). 


8104. F. H. Wenham and J. H. Sheldrake, London. 
Improvements in Taps or Stop-Cocks. [6d. 2 Figs.) 
July 3, 1885.—The chief object of this invention is to provide 
means for allowing a small quantity of gas to pass through the 
body of a gas tap or cock when the main supply is cut off, when 
it is wished to keep a small flame burning, he bye-pass, accord- 
ing to this invention, is made past the plug, and in the substance 
of the shell or body of the tap, and may be closed, opened, and 
regulated by means of a screw. (Sealed July 2, 1886). 


9862. T. Murphy, London. A Combined Check 
Valve and Plug ik, (8d. 6 Figs.) August 20, 1885,— 
The improvement, according to this invention, consists in disposing 
centrally and vertically within a hollow plug cock B B, a spindle 
valve C, the top of the stem or spindle N having the necessary 
amount of play in a recess formed in the cap G of the hollow plug. 
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The valve C takes its bearing in a seating D formed in the in- 
terior of the hollow plug. Lis the inlet, and O the outlet of the 
cock. When the valve C requires examination or repair, the 
hollow plug is shut off by applying a spanner to the lug L on 
the side of the plug. (Sealed August 27, 1886). 


1774. H. H. Sparten. London, Improvements in 
Ball Valves. (8d. 4 Figs.) February 6, 1886.—The improve- 
ments relate to ‘‘instantaneous”’ ball valves that open and shut 
suddenly, and thereby prevent the disagreeable noise or hissing 
sound such as is made by the ball valves in present use. The ball 
lever is composed of two pieces connected together by a hinge. 
The part nearest the ball is jointed to a weighted crank lever. 
(Sealed July 2, 1886). 


MISCELLANEOUS. 


5912. A.G. Meeze, Redhill, Surrey. Speed Chang- 
Mechanism. (8d. 6 Figs.) May 14, 1885.—The chief 
object of this invention is to improve the construction of turning 
lathes by providing a cheap, compact, and efficient means of regu- 
lating the motion of the headstock mandrel, and of adapting the 
anger velocity of the latter to the work in hand. According to 
this invention, the ordinary back gear is dispensed with, and the 
improved speed changing mechanism consists of a driving shaft 
with pulleys, from which motion is transmitted by means of a 
pair of driving belts to a pair of driven pulleys, and thence by an 
arrangement of epicyclic gear or of differential gear toa secondary 
or driven shaft. (Sealed July 6, 1886.) 


7080. A. F. L. Bernard, Namur, Belgium. Means 
for Locking Nuts upon their Screw Bolts. (8d. 11 Figs.) 
June 10, 1885.—This improvement consists of an arrangement of 
indentations or corrugations in or upon the base or pressing sur- 
face of the nut, so as to form a circular rack, leaving round it a 
flat portion which presses by means of a washer on the piece to be 
secured. The washer leaves an annular space round the bolt for 
the reception of a spiral spring, one end of which is bent down and 
inserted into a notch in the piece to be screwed fast, whilst the 
other end catches in the indentations of the nut so as to prevent 
the latter from becoming accidentally loosened. (Sealed June 
18, 1886). 


7115. W. Beatson, Rotherham,Yorks. An Improved 
Method of Blasting in Coal and other Mines. [6d. 
June 11, 1885.—The object of this invention is to render the use of 
gunpowder or other explosives possible, without the danger which 
now exists of causing the ignition of the inflammable gas in coal 
mines. The safety cartridge consists of a tube of small diameter, 
filled with the explosive material, and placed into the shot hole, 
which must decline downwards, so as to hold water which is 
poured into the hole, covering the cartridge, but leaving the usual 
space for tamping. The cartridge is then fired by means of an 
electric current conveyed through carefully insulated wires. 
(Sealed June 25, 1886). 


7453. C.D. Abel, London. (M. L. A. de Bricy, Paris.) 
An Improved Manufacture of Chains. [Sd. 16 Figs.) 
June 18, 1885.—This invention relates to the production of lengths 
of chain made up of weldless links. A bar of cross-shaped section 
is p and stamped by a series of successive operations, so as 
to impart to it the configuration of two sets of oval links, at right 
angies to each other, interlocked one within the other, and united 
together by fins of metal, which are afterwards broken and cut 
away, 80 a8 to separate the interlocked links. These lengths of 
chains are then joined together by special links welded from 
coiled bars. (Accepted April 20, 1886). 


7715. J. Yo and J. Richardso: mdon. Indi- 
cating, Rogistoring, and ioserdine’ ae "fon 
tance Run by, 


he of, an 
cwiee. (8d. 5 Figs.) June 12, 1885.—This ‘nvention relates 
the internal mechanism ,or wheelwork of a counting apparatus 
designed to be fixed on the taffrail of a ship, and to be operated by 
a screw or rotator drawn through the water by a cord attached to 
the driving spindle of the apparatus, like the rotators commonly 
employed in connection with ships’ logs. (Sealed May 18, 18886). 


9675. H.F. Smith, Manchester. Mill or Line Shaft- 
ing. (Sd. 6 Figs.) August 14, 1885.—This invention relates to 
improvements in the arrangement of parts. The bearings are 
spherical on the underside, and rest on three points on the 
bracket, thus allowing the bearing to adjust itself to the journal 
of the shaft. The improved coupling consists of a cylindrical 
sleeve slipped over the overlapping ends of the shafts to be coupled, 
and bored out conically, so that two loose cones, each of which are 
bored to fit the ends of their ee shafts, may be drawn by 
bolts within the internal cone of the coupling, and thus caused to 
firmly grip the shafts. (Sealed June 11, 1886). 


10,402. W. Lloyd Wise, London. (J. L. Petit, Antwerp.) 








imerevements in Alarms and Fastenings for Doors 
and the like. (8d. 2 Figs.) September 2, 1885.—A is a box 
containing clockwork consisting principally of a spiral spring 
which can be wound up by a handle or key, a gear wheel D, an 
anchor escapement E, and auxiliary wheels, ratchets, and the like. 
One extremity F of a lever FG, capable of oscillating upon a pivot 
O, enters the box containing the clockwork, and engages, when the 
lever is in its normal position, with two of the teeth of the gear 
wheel D, thus stopping the clockwork. In this position the flat 
part G lies in a groove formed in the thickness of the door ; but 
whenever this flat part is forced out of the groove the lever moves, 
the part F drops and releases the gear wheal D, and the spring 
causes the bell to ring. The only operation required to put the 
apparatus ready for action when the occupier is within his house, 
and the door has been closed, is to pull the knob H towards the 
keyhole to the right-hand side of the figure, so as to partially close 
the hole. Any attempt tointroduce a key, hook, or other instru- 














ment into the lock will set the alarm going and give notice that 
the door is being unlocked. Also additional security may be 
given to the door by means of a stop pin L, which may be in- 
serted into a perforation formed in the inside of the door behind 
the bolt of the lock when the latter is shot, as shown in the figure. 
The return motion of the bolt is thus entirely stopped. A person 
even provided with a key cannot gain admittance without the aid 
of another person on the inner side of the door to remove the stop 
L, and moreover any attempt at tampering with the lock is sig- 
nalled by the alarm apparatus. The alarm may also be given at 
any other part of the building by means of a bell, the hammer of 
which is actuated by a wire attached to the lever J. Assoon as 
the lever F G releases the wheel D, the lever J is subjected toa 
series of vibrations caused by the teeth of the wheel striking in 
succession upon the tail of the lever. These vibrations are then 
communicated through the wire to the second bell. A spring N 
brings the lever back to its normal position after each blow. 
(Accepted June 29, 1886). 


10,443. J. J. Tyler, London. Improvements in 
Liquid Meters. (8d. 10 Figs.) September 3, 1885.—This 
invention relates to the inferential class of liquid meters, in which 
the quantity of liquid passed through a pipe in a given time, is 
registered by the revolution of a wheel set in motion by the stream 
of liquid. A is the exterior casing of the meter having an inlet 
opening A', and an outlet opening A’. Itis also provided with 
a rubber packing ring B which fits against an inclined shoulder of 
the inner removable casing D and makes a tight joint therewith. 
The inner casing D is held in place by a bottom plate, and carries 
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the bearings for the spindle E of the measuring wheel or fan F. The 
upper end of this spindle carries a worm G which gears with a 
wormwheel on the driving shaft of the registering mechanism. 
Annular spaces allow communication between the inlet A' of the 
outer casing and the inlet D' of the inner casing, and between 
the outlets D?, D? of the inner casing and the outlet A?. The 
water flows in through the openings A' and D', turns the fan F, 
ascends through the openings in the stationary regulating brake 
J, and passes out through the openings D? and A®. (Accepted 
June 29, 1886). 


10,577. W. Lloyd Wise, London. (L. Pommeraye, 
Pari.) Improvements in Filters. (8d. 9 Figs.) Sep- 
tember 7, 1885.—In a filter according to this invention, the liquid 
to be treated surrounds a cylinder or column of filtering material 
and passes inwards to its interior through its wall. The illustra- 
tion shows the improved filter especially applicable to manufac- 
turing purposes. A is a cast-iron cylinder forming the body of 
the filter and containing the filtering columns C each fitted ina 
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socket leading to an outlet conduit which is closed by a stop-cock 
7. ©, Care hollow and recessed filtering columns upon which 
are placed filtering discs H of cloth, porous stone, charcoal or 
rcelain, according to the nature of the liquid to be treated. 
ch disc is separated from the adjoining discs by a jointing ring 
I. The discs are kept in place by a cap J. This cap J, which 
supports another cap L, is ee gene when the filter is in working 
order, by means of a screw and hand nut M. Each column may 
thus be pressed down individually according to requirements, 





The cylinder A ee ws upon two journals supported by two cast- 
iron frames O, 0. One of the journalsis hollow and reaches inside 
the filter, communicating by means of an elbow pipe with the 
supply of liquid which is to be filtered. In order to place the filter 
ina horizontal position for cleaning, it is pulled over by an iron 
stay. When the six bolts of the cover are loosened, the latter 
slides upon two guides and discloses the inside of the filter, 
from which each filtering column can be removed and cleaned, or 
replaced by afresh one. (Accepted July 6, 1886). 


15,677. R. Barker, Whitehaven, Cumberland. An 
Improved Fae Coupling. Applicable also to Hy- 
drants and the like. [8d. 5 figs.) December 21, 1885. 
—The improved pipe coupling forming the subject of the present 
invention is intended to obviate the employment of bolts, nuts, or 
lead soldering connections. A packing ring of asbestos or lead is 
inserted between the ends of the pipes to be connected, which are 
drawn tightly together by means of a collar furnished with 
projections for presenting a grip for a spanner, and provided 
with recesses fitting on taper projections formed on the ends of 
the pipes. Wooden wedges inserted between the collar and the 
pipe, lock the whole together, thus completing a perfectly her- 
metical joint. (Sealed June 18, 1886). 


1791. C.C. Clawson, Newark, New Jersey, U.S.A. 
Improvements in Automatic Weighing hhines 
(8d. 11 Figs.] February 6, 1886,—This invention relates to auto- 
matic weighing machines of the kind described in Patent No. 14,970 
of 1884. The improvements consist of the mechanism for holding 
down and releasing the scale pan, and locking and releasing the 
supply gate which controls the passage from the hopper of the 
matter to be weighed. The invention further relates to an ar- 
rangement for insuring regularity in the discharge from the 
hopper of powdered or granular matters, This regulating device 
consists of a stirrer in the form of a tube having crewtike vanes 
so arranged in the conical portion of the hopper that the rate of 
passage of the matters is dependent upon the speed of rotation 
of the stirrer. (Sealed August 27, 1886). 


2202. H. H. Lake, London. (L. C. Learned, Pittsfield, 
Mass., U.S.A.) Locking Devices fer Screw Nuts. [6d. 
6 Figs.) February 15, 1886.— The screw bolt is formed at its end 
with two screw threads crossing each other so as to allow a right- 
hand nut to pass over the left-hand thread and vice versd. When 
the right-hand nut has been screwed to the requisite place, a left- 
hand nut is na and screwed close to the first we thus lock- 
ing it. (Sealed May 28, 1886). 


3322. B. J. B. Mills, London. (Verein fiir Chemische 
Industrie, Mainz, P ia.) An Improved Process of 
Produc Chlorine and Ammonia. [4d.] March 9, 
1886.—This invention relates to a dry system of producing 
chlorine by ing sal iac or hydrochloric acid vapours to 
pass over oxygen combinations of manganese at a temperature 
under red heat. The resulting chlorine of manganese is then de- 
com posed by passing over it air or oxygen gas, thus obtaining 
free chlorine and the original oxidation grade of manganese, 
(Sealed July 6, 1886). 


4017. H.J. Allison, London. (J. S. Hall, New York, 
U.S.A.) Improvements in Oiland Grease Cups. (8d. 
7 Figs.) March 23, 1886.—The cup is provided with a disc fitting 
the inside of the cup and sliding on a central rod, the pointed end 
of which is arranged to close the passage for the lubricant to the 
bearing. A spiral spring presses down the disc, and thus forces 
out the grease when the end of the rod is raised from its seating 
by means of a cap fixed on to the other end of the rod, and screwing 
on a threaded projection formed on the cover of the cup. (Sealed 
July 2, 1886). 


4188. A. T. Allen and H. Cavill, Sheffield. Improve- 
ments in Pistons and Rings for Stuffing-Boxes. [6d. 
7 Figs.) March 25, 1886.—This invention relates to the use of 
elastic rings of special cross-sections, which, when compressed in 
a tapered annular recess or groove, exert a vertical and lateral 
pressure. Pistons constructed according to this invention are 
— suited for quick-running engines. (Sealed July 2, 





5634. J.W. Holland, London. Machinery or Appa- 
ratus for Producing Pressure or a Varied Degree of 
Vacuum, (8d. 3 Figs.) April 24, 1886.—This invention has 
for its object the construction of a simple and effective — 
for testing pressure and] vacuum gauges to either high or low pres- 
sures, The apparatus consists of a cast cylinder A having a number 
of nozzles C, to one of which is connected the gauge to be tested, 
whilst to the other nozzle is fitted a diaphragm and steelyard arrange- 
mentE. A hollow plunger G, with packing leather H, engages on 
ascrew shaft I which is rotated by means of a handwheel P. L,L 
are bearing nuts or guides for the plunger, F isa valve for charg- 
ing and discharging the apparatus. The mode of operation is as 
follows: The apparatus is charged with liquid by opening the 
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valve F, and turning the handwheel in the direction which will 
send the plunger to the limit of its travel towards the valve F. 
The spout S is then connected with a supply of water, and the 
handwheel is turned so as to cause the plunger to be withdrawn 
from the cylinder A until the packing H reaches the guide nut L. 
The valve F is then closed, and by turning the handwheel, the 
lun 4 is mote in the direction of the — Bo as : — = 
iqui roug’ e passage B against the diaphragm E, and in 
the gauge to be tested. Pressure is thus obtained and indicated, 
and comparisons can be made. To obtain vacuum it is not neces- 
sary to have any liquid in the apparatus, and the action of the 
plunger. is exactly the reverse to that for obtaining pressure. In- 
stead of the diaphragm and steelyard arr t, a standard 


= 


gauge may be used. (Sealed August 24, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 











Snow SHEDS ON THE CANADIAN Paciric.—Snow sheds to 
be constructed on the Canadian Pacific Railway in the 
Selkirk range and in the Rockies will be 12 miles in 
length and will contain 14,000,000 ft. of timber. 
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RADIAL VALVE GEARS. 

Or late there has arisen among engineers a wil- 
lingness to adopt new and apparently complicated 
mechanisms which accomplish theoretically perfect 
results and are constructed upon theoretically cor- 
rect principles, in place of the simpler but more 
imperfect and wasteful appliances which 
have come down to us from the fathers, 

Out of this have grown an infinite variety 

of expansion gears for the steam engine. 
Those which have been designed for 
automatic expansion on stationary engines 

and control various forms of lift, piston, 7 
and independent valves, are toonumerous =“ 
to mention and too diversified and com- / 


then coincides with the centre on which the piece! ton 6 = > ea ( wae 
la (Fig. 1) turns, and thus the distance M N,=lap | 2 U 
+lead, is constant for both ends of the cylinder, | Ur 
during both forward and backward motion, and at) 2U 

all degrees of expansion. 


Suppose the crank R to move through the angle w, 





tan a — + tan a 


‘ 


in 


l 


=( t “ib) tan a. 


Since = is independent of the angle @ it is 


| constant for every degree of cut-off, with the same 
|dimensions of gear. Therefore laying off on the 


I . 
|axis of y (Fig. 3a) the distances OA=O B=— 





plicated to classify; but on locomotive —-—# 





and marine engines, where a high degree \ D 
of cut-off and great variations of power * 
are required, with the use of the simple 





21 
and drawing lines through A and B parallel to the 
'axis of a we have the locus of the centres of all 





slide valve, there has been a tendency to A». 
abolish the old form of link motion and 

to substitute for it a class of gears known as 
radial valve gears. All of the members of this 
class bear a strong family resemblance one to 
another, and as their motion is absolutely posi- 
tive it can be more easily analysed and represented 
by formulee and diagrams. 








| the possible valve circles for this gear. To locate 


“ | the centre of that one corresponding to any value 


| then the radius of eccentricity has moved to the/|of « and the consequent degree of om. lay 
| position A O, and the point D! of the eccentric! .« bat (J hte 
| sak to the position D'! and M to Ml. Drop the| Stowe DOA tiem age I ) ' 
| perpendiculars D! D, M’ N', ABand AC. Then | a and O, the point of intersection, is the centre of 
| M' N’ is the travel of the valve if the angularity of the valve circle required. 

the rod M k is neglected. The describing radius vector V O (Fig. 3a) cor- 


A radial valve gear may be described as a gear in| 


which the motion of the valve is taken from some 
point of a vibrating link, a second point of which 
moves in a closed curve, while a third point moves 
in a straight line or open curve. This definition is | 


rigid, and the lines which separate this class of | 


gears from others are sharply defined. 
A further sub-classification may be made into | 


simple and compound gears. The simple gears being | 
those in which the closed curve is a circle described | 


by acrank-pin or eccentric, and the compound gears, 


those in which the closed curved is described by a | 


point on a second vibrating link moving according 
to a similar law, and whose motion may be simple, 
as defined above, or in its turn derived from a third 
link. 

To the first class belong Hackworth’s, Marshall’s, 
and Angstrém’s gears; while under the second come 
the Joy gear and that of Mr. Brown, of Winterthur. 


Hackworth’s is the oldest and simplest form of radial | 
gear, and therefore comes first both by order of 


chronology and analysis. 
A skeleton diagram of this gear is shown in Fig. 1. 





Fig.). 


There, the piece 2c is the crank. The link 2 is 
the eccentric, set 180 deg. in advance of the crank 
with which it forms kinematically one piece. The 
link 6 is the valve and valve stem, 5 is the valve 
rod, and 3 the vibrating piece from the point p of 
which motion is taken. One end of it moves in the 
closed curve of the eccentric circle, the other in a 


straight line whose direction is determined by the | 
angle of inclination a, which the piece la makes | 
with the line of centres zy. When the piece 1a | 


is in the position shown by the full line, the shaft | 
of the engine revolves in the direction of the arrow. | . 








\\ \ | r zt 
\ \ / Ty, 
. : ye LA ® 


1 Crank a I! Quadrant ‘ Siif------- - ate 
| v7 . . qnd <a | ot 
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| Adopting the following notation : ' responds in position to the radius of eccentricity 1, 
| Lp'=! | the crank R being 180 deg. in the rear of it. 

| M pua=ii | The dimensions of the gear chosen for an ex- 
| Ang. D1 DUD=a, | ample were as follows : 


M! N!=é, 


| 
igh. | r=5p" 
| A O=) ’ 1=:66" 
we have 1'==30" 
é=MIF1+F! Ni), M k (Fig. 2)=72”. 
t= Ua pm +D'D . .  (1)| . The valve circles constructed from these data are 
U shown in full lines in Figs. 3a and 3b, the former is 
Since for a value of a which gives 
D Bein C=r sin w, approximately, tan a=.75, 
2 Tce af ss 
and ee the latter for a value of a which makes 
AD” =r cos w —7 sin w tan 4 tan a=.4. 


The actual values of £, as plotted from a diagram 
drawn to scale, are shown in the dotted lines. The 

ml @ddiiin«:.Usiteetintpiline tame arrows show the direction of rotation. To those 
l l who are familiar with the Zeuner valve diagrani, 
any further explanation of these diagrams, Figs. 3a 
and 3b, is of course unnecessary, but to those un- 


Substituting in equation (1) we have 





wee 


om ’ ; 
= cos w + # tan a (2 -4 ) sin w 


When it is in the position shown by the dotted line | if 


the engine is reversed. The motion is positive, | 
since in both of the two five-linked chains 1—2—3 | 
—5—6, and 1—4—3—5—6, two of the links, | 
2—3 in the first case and 4—3 in the second, 
are given definite motions from the four-linked | 
chain 1—2—3 —4 of which they form a part, the| 
link 1 being of course fixed.* | 

In deducing a formula for the value of ¢=the| 
valve travel from its central position, we shall | 
refer to Fig. 2. 

When the crank is on either dead point, H or L, 
the eccentric being 180 deg. in advance, the length 
of the eccentric rod LD" is such that the end D" 





= A cos w+ Basin w 


l 


used to its employment it will only be necessary to 
say that when the crank in this vertical engine 
which has been taken for an example, is at its upper 
dead point, the radius of eccentricity is in the posi- 
| tion dO, and the travel of the valve—i.e. the dis- 





| the cases discussed by Zeuner. 


Lt x A and rtan a ( --)=8. 


rs. : Ee | tance through which it has moved from its central 
This will be recognised as the equation of the well- | position—is equal to d O, and the lead of the valve 
known Zeuner diagram, the co-ordinates of the | ;, represented by the distance de, the full circle 


centre of the valve circle being | with its centre at O being the outer lap circle, its 


a | radius ¢ O being equal to the outside lap of the valve. 

ay ar | As the crank now turns to the right or left, the 

| travel of the valve at each point is equal to the 

and ; 2 radius vector of that pair of circles whose arrows 
on ots a @ is r* a |correspond to the direction of that species of rota- 

2 é + |tion which is taking place. Thus let us assume 

since the engine is vertical, not horizontal as in | that rotation is taking place in a right-handed direc- 
tion—i.e. in the direction of the hands of a watch 


* In all the figures the shaded link is either fixed or, as | The tangent of the angle @ which a line through | —then (Fig. 3a) when the crank is in the position 


in the case of 1a, clamped for the time being rigidly to the 


fixed link, 


the origin of co-ordinates and the centre of the| R Othe travel is equal tom@O. And soon along 


valve circle makes with the axis y is the linedmn. At pthe travel is just equal to the 
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outside lap, and cut-offtakes place when the radius 
of eccentricity is tangent to the circles and the 
radius vector equals zero, the travel of the valve 
is equal to zero; that is the valve is in its central 
position. As the crank continues its revolution the 
valve moves to the other side of that central posi- 
tion, its travel being represented by the distances 
vO, &. At’ the travel r’ O again equals the out- 
side lap and the other port is opened, preadmission 
taking place while the radius of eccentricity is de- 
scribing the angle s O71’. 

When the engine is run in the opposite direction, 
the two valve circles whose arrows correspond to 
that direction of rotation are used. 

It is evident that the same rotation is either right 
or left-handed according to which side of the engine 
the observer is looking from. To avoid this ambi- 
guity it is assumed throughout this discussion, 
unless otherwise stated, that the observer is so 
stationed that the extremity of the vibrating link 
(link 3 in Figs. 1, 5, and 7, link 5 in Fig. 10, and 
link 7 in Fig. 13) which moves in a straight line or 
open curve, be at his right hand, while that extre- 
mity which moves in a closed curve is at his left ; 
the valve itself being always above this vibrating 
link. When in this position, rotation in the direc- 
tion of the hands of a watch will be called right- 
handed. These requirements may seem a little 
forced in the case of a horizontal engine, as in 
Figs. 10 and 13, when the observer would have to 
imagine himself lying on his side, but there is no 
other way of obtaining uniform conditions through- 
out the various forms under which the radial gear 
appears, and of establishing our proof that it is one 
and the same gear however Gisguised. 

From Figs. 3a and 3b it will be seen that the line 
of actual valve travel approaches more nearly to the 
circles of the theoretic diagram when right-handed 
rotation is taking place, and with the smaller values 
of a, These facts should be kept in mind when 
designing a gear of this class. 

All points with reference to admission, lead, cut- 
off, release, and compression can be determined by 
drawing the inside and outside lap circles as in the 
ordinary gear. 

In designing the details of a gear, to determine 
the value of a for different degrees of expansion 
and the position of the corresponding notches for 
the reverse lever, draw N O (Fig. 3b) so that 


versin NO P — degree of expansion, 
That is, N O corresponds to the actual position of 
the radius of eccentricity when cut-off is to occur. 
N O intersects the circumference of the outside lap 
circle in N. Then find the centre L of the circle 
whose circumference passes through the points N O 
and P. The point P being of course fixed by the 
condition 
P O=lap+lead=a constant ; 

then we have the equation 

tan L O y=( =i jen a 


from which 
VtanLOY 
i-v  * 

There are three sources of error in these dia- 
grams. Referring to Fig. 4 it will be seen that they 
are the following : 

After the crank R has moved through the angle », 
the theoretic change of position of the vibrating 
link—i.e., the one assumed in deducing the for- 


tan a 








“7 So 
ak ae 
| 





mula s=A cos w+B sin w—is from A D to A’G, 
where G is the intersection of Dx with a perpen- 
dicular erected from the point D’ whose position is 
determined by the relation 

D D'=A! B’=r sin w. 
The actual position is, however, A!’ G/‘, and the 


sources. Firstly, if the slot D 2 was horizontal—the 
engine being at midgear—and the crank angle w was 
described, the end Dof the rod A D would not stop 
at D’ but would goon to D” on account of the 
angularity of the rod. Secondly, if the slotted 
piece Dx is turned through the angle a to the 
position D x’, the extremity of the link A/D’ 
would not rise perpendicularly to G/ but would 
describe the arc D'' G!’. 

A third error is introduced by the angularity of | 
the valve rod M K. | 

These errors partially neutralise each other. To 
determine the extent to which this takes place let | 
us call the error positive when the actual travel ex- 
ceeds that determined by the diagram, and negative | 
when the opposite occurs. Then, starting at the. 
upper dead point of crank—which is of course the | 
lower dead point of eccentric with the gear shown 
in Fig. 1—to number the quadrants, and deter- 
mining the signs of the errors in the order in which 
they are mentioned above, we have 


Right-Handed Rotation. 
Crank in 1st Quad. 
2nd 

” 3rd_y, + 

5 RU 5 + 

Left-Handed Rotation. 
Crank in 1st Quad. 
2n 

rd 
it 4th 
From the above table we see that the errors mvre 
thoroughly neutralise each other while right-handed 
rotation is taking place, and from that should 
naturally infer that the diagram for rotation in that 
direction would be the more nearly correct ; an in- 
ference which is sustained by reference to Figs, 3a 
and 3b.* | 
While left-handed rotation is taking place there | 
is a difference in the amount of valve opening and | 


” ” 


[| +4 


+ 
+ 


+ + 
+ _— 
” ? 

” 


” 
” 
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distrust as being liable to excessive wear. This 
doubtless led to the second type of simple radial 
gear, called Marshall’s valve gear. A skeleton is 
shown in Fig. 5. 

By comparing Fig. 1 with Fig. 5, it will be seen 
that they represent mechanisms kinematically 
similar, there being a simple substitution of the 
swinging link 4 (Fig. 5) for the sliding pair 4 
(Fig. 1), which latter may be of course considered 
as one end of a swinging link of intinite radius. 





The same diagram will apply if we assume a to 
represent the angle which the tangent to the curve 


|G!" § (Fig. 4) at the point D, makes with the line 


Ox. This introduces a third error, which, added 
to the tables previously arranged, gives for 


Right-Handed Rotation. 


Crank in Ist Quad. — — + — 
” 2nd _,, Ce Os 

” 3rd ” + + — + 

” 4th ” + —- — + 

Left-Handed Rotation. 

Crank in lst Quad. + + + — 
” 2nd _,, +S + — 

” r ” —-=— — + 

4th ,, = a ae 


” 
Figs. 6a and 6b are diagrams, similar to Figs. 








the point of cut-off, which might become consider- 
able in a cramped or badly designed gear. In a 
horizontal engine this would be rather an advantage, 
as the more rapid valve opening is upon that end of 
the cylinder at which—owing to the angularity of 
the connecting-rod—the more rapid motion of the 
piston itself occurs. In vertical engines, designed 
to run in this direction, it is well to introduce a 
rocker arm ; thus reversing the action and giving 
the wider opening and retarded cut-off to the up- 
stroke. 

If desirable the eccentric 7 (Fig. 2) can be dis- 
pensed with and the swinging link L D!'= A D" 
attached to the crank. Motion would then have to 
be taken from some point M", beyond the point 
D'. The diagram would remain the same, except 
that the crank angle » would equal that of the de- 
scribing radius vector v o (Fig. 3a) instead of being 
180 deg. less, and that there would be a change of 
the signs within the parenthesis of the expression 
for the value of the abscissa x (see page ante). The 
sliding pair la || 4 (Fig. 1) is looked upon with 


* To prevent misunderstanding of diagrams 3a, 3b, 6a, 
6b, and 7, it should be explained that when the crank is 
in any of the quadrants, Ist, 2nd, 3rd, and 4th of its 
revolution, the corresponding valve travel is given by the 
radius vector of the valve circle whose arrow corresponds 
to the direction in which the crank is rotating, and is in 
the quadrant marked 1, 2, 3, or 4, as the case may be. 
The crank quadrants being numbered from the upper 





error or difference between the two arises from two 


dead point. 















1 Crank iv 1 Quadrant 
re: ae 

3 - oe 

4 , ae 


3a and 3b ; the same values being used throughout. 
The additional assumption was made that 
V = HG" (Fig. 4) = 30" 

It is evident from a study of these diagrams that 
the last error due to the introduction of the swing- 
ing link 4 (Fig. 5) is of considerable importance, as 
the character of the diagram produced is exactly 
opposite to that given by Hackworth’s gear (Figs. 
3a and 3b). Here the actual valve circle—if the 
irregular dotted lines may be called circles—for left- 
handed rotation more nearly correspond to the 
theoretic ones, and the port openings for corre- 
sponding points of the up and down strokes are 
more nealy equal ; while there is a noticeable in- 
equality on the latter point in the case of right- 
handed rotation. It will be observed also that dur- 
ing right-handed rotation, greater port openings 
and more retarded cut-off are given on the up-stroke. 
Therefore vertical engines should be designed to 
run in this direction, no rocker arm being needed. 
Horizontal engines should of course run with left- 
handed rotation. 

As in Hackworth’s gear, the amount of error 
decreases with the value of a, and, therefore, both 
these gears can be applied with advantage to marine 
engines, and others using a high degree of expan- 
sion, since an early cut-otf requires only a small 
value of a. : 

By introducing the angles ¢ and ¢! (Fig. 4) an 





expression may be obtained for the value of £ in 
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terms of the crank angle w and constants, which 
eliminates the fourth error GG". It is, how- 
ever, too unwieldly for any practical use. Employ- 
ing the notation used in a previous demonstration, 
with the addition of 
Vv =HG" 

drop the perpendicular G™ D™, 
mately 

rsin # = BA! = DDI = Vsin g'— V sing 
from which 

sin ¢! = + sin w + sin ¢, 


Then approxi- 


therefore, ehhey 

chee Ee a I 

wy Cae | ere er 
J} (vy: sin? w + yan wain ¢ + sin ¢) 
Now 
; & =(V cos ¢—V cos ¢!) + 

4 [7 cos w —(V cos ¢ — V cos ¢!)] 
or, 

|» 

est cos w+ V (: —_ : ) (cos ¢ — cos $'), 

substituting for cos ¢' its value determined above, 
we have 


gatt cos w+ V (: = “) [ = ¢ 


Paar cee ns © oe See P ; 

<a 1- is sin? w Vv sin w sin ¢ + sin’ )] 
an equation containing only w and constants. 

From the similarity of the triangles H H' D and 
D D! G (Fig. 4) it is evident that 

g=a, 

Taking the case in which tan a=4, and with the 

other dimensions as previously assumed, we have 


for the numerical value of the different parts of the | 4 


above formula 
sin ¢ = sina = .37 
cos ¢ = cos a = .928 


Vv (: ~ -)=16.36 
Of x 

l 
sin? d= sin? a = .137 


2.40 


2rsin? _ 1985 
V 
r? 


If we work out the values of ¢ for right-handed 
rotation, we can construct the following compara- 
tive Table in which the positive quantities are the 
amount of travel of the valve above its centre of 
motion, the negative its travel below that 
point. In the first column are the values of w!, the 
angular distance through which the radius of eccen- 
tricity + has travelled from its upper dead point. 
In the second, third, and fourth columns are the 
values of as determined by plotting from a dia- 
gram drawn to scale, by calculation from the last 
formula and from the Zeuner valve circle respec- 
tively. 














TABLE. 
| 
From Diagram, From Zeuner Valve 
Actual Values. From Formula. Circle. 
w= = = é= 
deg, in. in. in. 

0 +2.40 +2.40 | +2.40 
80 +2.76 +2.70 +2.70 
60 +2.52 +2.42 | +2.25 
90 +1.44 +144 | +1.20 

120 0.00 +0.01 | 0.00 
150 —1.88 —1.44 —1.52 
180 —2.40 —2.40 —2 40 
210 —2.64 —-2.58 | —2.70 
240 —1.98 —1.96 —2.25 
270 —0.84 —0.86 —1.20 
300 +0.30 +0.42 0.90 
830 +1.56 -+1.58 +1,52 
860 +2.40 +2.40 +2.40 








It will be seen that the results given by the for- 
mula are very close upon the actual values. Those 
given by the valve circle vary somewhat as pre- 
viously noticed, this being a case of right-handed 
rotation, when the errors are greatest in Marshall’s 
gear. 

(To be continued), 





Coa. In InDIANA.—Professor Cox estimates that the 
eastern zone of Indiana contains 7,025,356,800 tons of 
coal. The coal area is underlaid with twelve seams at 


depths varying from the surface to 300ft. below it. Five 
seams are almost continually workable wherever met 
with. These seams vary from 6 in. to 11 ft, in thickness. 





THE BRITISH ASSOCIATION. 
(Continued from page 272.) 
ADDRESS OF THE PRESIDENT OF SECTION A. 


Section A, Mathematical and Physical Science, 
and Section B, Chemical Science, met in rooms of 
Mason College. In his address to Section A, Pro- 
fessor G. H. Darwin, F.R.S., dwelt upon the 
geological unit of time, which had been touched 
upon by Sir William Dawson in his address as 
President of this year’s meeting. Great as have 
been the advances of geology, we have no precise 
knowledge of one of its fundamental units ; the 
scale of time on which we must suppose geological 
history to be drawn, is important not only for 
geology itself, but as an intimate relation with some 
of the profoundest questions of biology, physics, 
and cosmogony. Professor Darwin directed atten- 
tion to the group of theories which are related to 
this problem. They are still in a somewhat dis- 
cordant condition, but they must form the nucleus 
round which many observations have yet to be 
collected before they can be definitely accepted as 
truth. Without denying the great service which 
the formulation of these theories has rendered to 
science, Professor Darwin reviewed them with a 
certain negative reserve, regarding them rather as 
valuable points of departure for further observa- 
tions than as accurate statements of facts. 

Although pure geology cannot give us an accurate 
measure of time, yet an important step has been 
taken by Alfred Tylor, Croll, and others towards 
the determination of the rate of action of geological 
agents. From estimates of the amount of sediment 
carried down by rivers, it appears that it takes 
from a thousand to six thousand years to remove 
one foot of rock from the general surface of a river 
basin. Phillips—whose name was frequently 
mentioned, as he was President of the British 
ssociation on its last visit to Birmingham in 1863, 
when many eminent geologists came together— 
regards the antiquity of life on the earth as being 
possibly between 38 and 96 millions of years. It 
may be unwise to pay too serious attention to such 
figures ; yet we may feel confident that a million of 
years is not an infinitesimal fraction of the whole 
of geological time. Croll argues in another way ; 
the perturbation of the planets causes a poi: 
variability in the eccentricity of the earth’s orbit, 
and we may compute this eccentricity for many 
thousands of years forward and backward. These 
variations must bring about great climatic changes, 
and in consequence of the precession of the equi- 
noxes, the conditions producing glaciation in one 
hemisphere must be transferred to the other every 
10,000 years. Croll and Blytt find actual evidence 
that this has been the case ; others, as Newcomb 
and Adams, do not follow Croll in his further con- 
clusions. 

Professor Darwin then referred to the unstability 
of climate, and James Thomson’s and Halley’s 
theory of atmospheric currents as having their 
primary cause in the sun’s rays, without alluding 
to Bishop Rougerie’s novel and remarkable experi- 
ments—of which we shall soon give an account— 
which tend to prove that the mere rotation of the 
earth is sufficient to produce our greater atmo- 
spheric currents. Sir William Thomson has turned 
the searching light of the theory of energy on to the 
science of geology. His arguments as to the limit- 
ation of geological time are of a threefold kind: 
Firstly—the tidal friction. The friction of the 
water particles in their tidal oscillations must 
retard the diurnal rotation of the earth ; and if we 
accept the earth as our timekeeper, we must credit 
the mvon with a secular acceleration in her motion 
round the earth. Adams calculated, in Thomson 
and Tait’s ‘‘ Natural Philosophy,” that ‘‘ with a 
certain value for this acceleration,” the earth must 
in a century fall behind a chronometer by about 
22 seconds. Newcomb has reduced this figure to 
one-third of its value, and the matter remains un- 
decided. But Professor Darwin altogether ques- 
tions the cogency of any argument from tidal 
friction, and the speculations of Croll, Tresca, and 
others in connection with it. Secondly—the secular 
cooling of the earth. We know in round numbers 
the rate of increase of temperature in borings and 
mines, and the conductivity of rocks. Sir William 
Thomson concludes that for the last 96,000,000 
years this rate of increase has gradually diminished 
from one-tenth to about one-fifteenth of a degree 
Fahrenheit {per foot. This line of thought, how- 
ever, reposes on the hypothesis that the earth 
is simply a cooling globe, whilst the solidification 





probably began from the middle and spread towards 
the surface. Assuming, then, a viscous inner por- 
tion after the formation of a firm crust, and tidal 
friction in it, an amount of heat would have been 
generated in the lengthening of aday from twenty- 
three to twenty-four hours equal to the loss of heat 
at its present rate, during 23,000,000 years. This 
hypothesis precludes the assumption of a simple cool- 
ing globe and greatly prolongs the extent of geolo- 
gical time. Thirdly—the amount of radiant energy 
which can be given out by the sun. Sir William 
Thomson deems it probable that the sun has not 
illuminated the earth for 100,000,000 years, and is 
almost certain that he has not done so for 500,000,000 
years ; and we cannot continue to enjoy the light 
and heat essential to our life for many million 
years longer, unless sources now unknown are pre- 
pared in the great storehouse of creation. This 
result is based upon Pouillet and Herrschel’s values 
of the sun’s radiation. According to Langley’s 
quite recent determinations of the sun’s radiation, 
this estimate would have to be reduced by five- 
eighths. Yet we seem justified in following Sir 
William Thomson when he says that ‘‘ the existing 
state of things on the earth, life on the earth, all 
geological history showing continuity of life, must 
be limited within some such period of past time as 
100,000,000 years.” 

In proposing a vote of thanks, Lord Rayleigh 
regretted the absence of Sir William Thomson, 
who would have opened a lively discussion ; the 
difficulty was that few men are competent to com- 
prehend the astronomical, biological, and geological 
sides. Astronomy was a mathematical science, and 
geologists pinned their faith to the rule of three as 
applied to the deposition of mud. But with sure 
premises Fourier’s analysis was as good as the rule 
of three ; here, however, the data were too vague. 
Sir Robert Ball, in seconding this vote of thanks, 
gave ina few words the essence of Croll’s theory so 
repeatedly alluded to; that is, that the whole 
quantity of heat falling upon the northern and 
southern hemispheres is equal throughout the year, 
63 per cent. during summer, 37 per cent. during 
winter, and that successive very short summers and 
long winters must lead to a glacial epoch. In the 
next place he thought that Professor Darwin had 
given them the button-hole explanation of the 
matter, which would enable him, as his friend 
Professor Sylvester used to say, to button-hole any 
pac in the street and to explain to him all the difti- 
culties. 


THE GRENADA Ec LipsE ExPEpITIon. 


Dr. Donald MacAlister gave some very agreeable 
explanatory notes to the short telegrams which 
have reached us from the Grenada eclipse expedi- 
tion. Those scanty words mean a great deal more 
than the uninitiated eye can read in them. Dr. 
MacAlister had agreed upon a code with Dr. 
Schuster, one of the three gentlemen who consti- 
tuted the English expedition stationed in the 
northern part of the island. Schuster intended to 
analyse the corona by means of the spectroscope and 
photographs. Photographs have, as yet, shown 
little agreement, because the prominences caused 
over exposure of the inner parts before the outer 
dim parts have sufficiently affected the plate. There 
is further the photographic irradiation, a sort of 
halo round any bright spot. Captain Abney 
has exercised admirable skill to avoid these two 
difficulties ; and with his special paper Professor 
Schuster obtained two ‘‘good” photograpns. The 
spectroscope was to cut the prominences bvuth 
radially and tangentially. It had been expected 
that, as we are now approaching a sun-spot mini- 
mum, the spectrum would not show the many 
bright lines indicative of incandescent vapours of 
former sun-spot maximum years, but a more con- 
tinuous colour band; a considerable number of 
bright lines are reported, however. Captain Dar- 
win’s task was to test whether sun photographs 
taken after Huggin’s method, at any time by shut- 
ting off the bright sun disc, were reliable ; Captain 
Darwin succeeded in taking photographs for an hour 
before, during, and an hour after the eclipse. The 
results must necessarily remain unknown till a most 
careful examination of the plates can be made. 
Professor Darwin remarked that this was the first 
news he had had from his brother, who is now on 
his third expedition, and seems to have this time 
really seen something. The third member, Pro- 
fessor Thorpe, was to examine whether the many 
streamers which were visible on former occasions, 





really differ so much in brightness and directions, 
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or whether we have to deal with an optical delusion. 
Fifteen determinations of brightness, by means of 
sensitised paper, have established this difference. 
Professor Stokes’ question, whether the moon’s limb 
was visible outside the sun could not be answered. 
The success of the observations, specially with re- 
gard to Huggin’s method, would depend upon a 
clear atmosphere. As Mr. Schuster telegraphed 
‘** Good sky,” there is every hope that this most 
important question has been fully studied. 


PROPERTIES OF MarTrer. 


The report of Mr. P. T. Main ‘‘ On our Experi- 
mental Knowledge of Certain Properties of Matter,” 
referred to volume, pressure, Boyle’s and Gay 
Lussac’s laws, and the views of Regnault and 
Young and others, was received. These reports 
involve an immense labour, and although they are 
naturally dry and devoid of novelty, their authors 
deserve the highest credit for devoting their time to 
work which is absolutely necessary, and yet is never 
likely to receive reward nor acknowledgment. 


Measurine Ex.ectric CURRENTS. 


The ‘‘ New Current-Weigher for the Absolute 
Determination of the Strength of an Electric Cur- 
rent” of Professor James Blyth, is an apparatus 
most ingenious in its details, and is designed to 
measure in grammes the electro-magnetic force be- 
tween two parallel circular circuits each carrying the 
same current. Ths respective wires are fixed in a 
groove round the edge of an annular disc of glass 
or brass, as thin and light, and yet as rigid, as pos- 
sible ; these discs form the pans ofascale. Without 
engravings and a lengthy description, it would be 
impossible to explain the apparatus, and particularly 
the delicate arrangement by means of which a 
current is led through the suspended coils so as 
to interfere as little as possible with the sensibility 
of the balance. A modification of this apparatus 
contains flat spirals of eleven turns each, instead of 
the annular disc with one turn only; both the 
practical construction and the calculation of this 
modification necessarily offer much greater difli- 
culties, yet the labour is worth taking, since the 
attractions and repulsions would also be much 
greater. 

Cotour VISION. 

The discussion on ‘‘Colour Vision” arranged for 
Sections A and D (Biology), attracted large crowds 
to the small theatre of the Midland Institute, which 
was selected as affording more space than the sec- 
tion rooms; the crowds thinned, however, pretty 
soon, and the real discussion was carried on 
before a rather scanty audience. Appropriate as 
such discussions appear to be for a body like 
the British Association, where men from all parts 
of the kingdom and other countries can exchange 
their views and listen to a few plain words, often 
more explicit than formidable papers, the time 
taken up by them may perhaps oblige the British 
Association to abandon this important part of the 
proceedings. Professor Darwin introduced the 
debate by referring to Thomas Young’s views which 
were rescued from oblivion by Maxwell, Rayleigh, 
and one who stands alone in the realm of science at 
present, Helmholtz. Lord Rayleigh then opened 
the discussion in a very clear speech, which occupied 
almost an hour, in which he referred to our 
capability of distinguishing brightness of colour, 
to the dilution of colours with white (pink is 
a diluted red), and to colour proper. Colour 
proper, again, is threefold, since we can match 
all colours by mixing red, green, and violet, 
the three principal, and in a measure elemen- 
tary colours. The great controversy between 
the adherents of Young, to whom Helmholtz 
belongs, and the adherents of Herring, the origi- 
nator of another theory, is: Must a mixture be 
more complex than the const‘tuents? The aflirma- 
tion of this question seems natural enough ; yet 
chemists may objeet that a mixture of water, 
hydrochloric acid, and salt in onesolution, and water, 
salt, and soda in another, is less complex than the 
constituents, since it finally contains only water and 
salt. Lord Rayleigh himself questions the analogy, 

but others maintain it. 

Dr. Arthur, Koenig, of Berlin, the representative 
of Helmholtz, followed with an excellent paper, in 
which he declared himself decidedly for Young, and 
gave an account of his own ingenious researches, to 
which no one but Lord Rayleigh referred after- 
wards, or cared to refer. 

Dr. Michael Forster then spoke for the physiolo- 


contributed a brief account of his beautiful investi- 
gations, and Professor Silvanus Thompson and 
others took part in the discussion; but on the 
whole the audience may have agreed with what Lord 
Rayleigh remarked before hearing Mr. Tennant’s 
able paper on ‘‘ Herring’s Theory,” that he did 
not understand Herring ; and with Professor Hay- 
craft, that he was no wiser after the discussion, 
and he believed that no one else was. 


Licut. 


It was almost three o’clock when Section A re- 
turned to its own rooms of business. Professor 
George Forbes, after reading the report of the Com- 
mittee on ‘‘ Standards of Light,” exhibited a new 
apparatus of his, a thermopile and galvanometer 
combined, for which no name has as yet been 
chosen, which might be christened a thermogal- 
vanometer however. Itis to measure radiated heat, 
especially that of the spectrum ; and consisted in 
its first form of a tube half bismuth and half anti- 
mony, with a magnetic needle inside, of very small 
internal resistance. The complete but very simple 
instrument is a wedge of bismuth and antimony 
soldered together, the two metals forming respec- 
tively the upper and lower half; a hole near the 
narrow edge contains a mirror, and the whole is 
inserted in a brass cone which reflects the heat 
rays on the junction line. Professor Forbes obtains 
his delicate mirrors at Glasgow, and is at a loss to 
comprehend why some scientists still buy their 
mirrors in London. ‘The instrument is dead-beat ; 
a modification with an astatic double needle is 
more sensitive but less dead-beat. Professor Forbes 
agreed with Professor Fitzgerald that a bolometer 
would be a more perfect instrument ; but both Lord 
Rayleigh and the Earl of Rosse think that the exqui- 
site bolometers with which Professor Langley carried 
on his researches on the radiant heat of the sun, 
alluded to in Professor Darwin’s address, worked so 
well because his galvanometers are so excellent. 
Lord Rayleigh then related his experiments on 
the ‘* Intensity of Reflection from Glass and other 
Surfaces.” By means of two glass plates placed at 
the polarising angle and eight mirrors, he obtains a 
combination which sends out the two polarised rays 
in juxtaposition in the same direction ; the mirror 
under experiment is the ninth mirror. A revolving 
disc with apertures is introduced to dilute the light 
for comparison. The reflection from the blackened 
glass—the angles of incidence were very small— 
was .058, from a prism .04095. Fresnel’s formula, 
which is to be tested by these experiments, re- 
quired .04514 in the latter case. Recleaning the 
glass made little difference; but a most careful 
polishing gave results almost in accordance with 
Fresnel’s formula. Silvered glass, used either as a 
mirror or as a speculum (reflection from the polished 
silver surface) gave 83 and 94 per cent. respectively. 
Professor Rood, of New York, who has worked in 
the same field, appears to have neglected some im- 
portant points. 
Sir John Conroy’s paper on ‘‘The Loss which 
White Light suffers in Passing through Glass,” dealt 
with similar problems. Sir John experimented 
with plates of different thickness, placing mirrors 
on each side of a lamp, the plate to be tested on 
either, and using a peculiar photometer consisting 
of two plates placed at an angle arranged in such a 
way that the boundary line would disappear When 
equal illumination of both plates had been esta- 
blished. With plates varying from 6.5 to 24 milli- 
metres in thickness, the amount of transmitted 
light was 91.5 to 87 per cent. 
Mr. Glazebrook, F.R.S., questioned the value of 
all investigations to confirm or refute Fresnel’s 
formula ; freshly polished glass will show an agree- 
ment with Fresnel, but the film, of moisture soon 
formed on the glass frustrates all experimental 
tests. 
DIvIDED CURRENTS. 

Lord Rayleigh then explained what was meant 
by the startling announcement in the journal of a 
paper ‘‘ On an Experiment Showing that a Divided 
Electric Current may be Greater in beth Branches 
than in the Mains.’”’ If we have three wires, two 
joined in series, the third in parallel with them, 
and use currents alternating at great velocity, the 
resistance of the branches will ultimately depend 
almost exclusively on the induction and not on the 
conductivity ; if then the current in the two wires 
in series is 1, that in the parallel wire — 2, the re- 
sulting current will be +1. Or if we take five wires, 
three in series parallel with the two others in series, 


second +3, the neutralising main current must be 
+1, that is numerically less than in either branch, 
The tests were made by means of a telephone. 


EvectrRicaL STANDARDS. 


A number of reports on ‘‘ Tidal Observations, 
Meteorology, and Magnetic Observations,” were 
brought before Section A on Monday the 6th inst. 
These reports constitute the most important part 
perhaps of the work of the Association ; but such 
reports can rarely be dealt with in abstract. Further 
reports followed on Tuesday. The Committee on 
Electrical Standards reported that eighteen standard 
coils have been tested during the year ; the paraffin 
of some coils contained a little acid which had acted 
on the copper of the case and connecting-rods. The 
insulation resistance is very high, about 8000 
megohms ; the temperature coefficients showed 
slight difference, from .00015 to .000272 per degree 
Cent. ; and it appears necessary to avoid the use 
of newly made coils for accurate measurements, 
The establishment of a national standardising 
laboratory was again recommended. 


ELECTROLYSIS. 


The report of the Committee on Electrolysis, 
appointed jointly by Sections A and B comprised 
eleven papers. The most interesting communica- 
tion was one by Professor Oliver Lodge, ‘‘ On the 
Migration of the Ions.” His investigations were 
undertaken to test Kohlrausch’s laws for the abso- 
lute velocity of the atoms. The first experiment 
gave figures of only one-third to three-quarters of 
those theoretical values; in some cases an abso- 
lute agreement was reached, but the experimental 
difficulties are necessarily very great. If two 
vessels, the one containing sulphate of sodium, the 
other chloride of barium, are connected by a long 
glass tube containing hydrochloric acid, and the 
current is passed through, the barium will travel 
with the current, the sulphuric acid against the 
current, and the position of the little disc of the 
sulphate of barium precipitate formed will permit 
conclusions as to the relative velocities of these two 
constituents. The changes of level arising from an 
actual transfer of material and evaporation—the ex- 
periments often extending over several days—cause 
considerable difficulties. Professor Silvanus Thomp- 
son suggested that the tube should be filled with a 
jelly and acetic acid ; in some cases this arrangement 
rendered excellent service, for instance with silver 
sulphate and barium chloride. Here the chlorine 
velocity was found to be twice that of barium. As 
the atomic weights of these two elements have ap- 
proximately the ratio of 1 to 2, strontium and 
iodine were substituted without showing any ma- 
terial difference. In other cases the jelly would 
protrude from the open end of the tube against the 
current and curl up ina peculiar fashion. Many 
modifications of the apparatus were tried, several 
of them being devised by Mr. Edward Robinson, 
who assisted Professor Lodge in these investiga- 
tions. The velocity of hydrogen was determined in 
the following way : Two vessels, the one containing 
sulphate of copper, the other sulphuric acid, were 
joined by a long tube filled with chloride of sodium 
and a little colouring matter, which will at once 
indicate the presence of acid. Here the liberated 
hydrogen travels with the current, forms hydro- 
chloric acid with the chloride of sodium, and causes 
the red colour to disappear. Strangely enough 
the red disappeared also at the other end of the 
tube, although not so quickly, and without the 
sharp boundary line which permitted the exact 
determination of the position of the hydrogen in the 
other arm. After a few hours the decolorisation 
had made considerable progress. The calculation 
yielded an absolute velocity for hydrogen of .0029, 
which is exactly Kohlrausch’s figure. Professor 
Fitzgerald has examined whether Ohm’s law re- 
mains correct for the weakest currents ; the results 
show suck very small discrepancies that the accuracy 
of Ohm’s law, as experimentally verified, must be 
called extraordinary. Dr. Arrhenius, of Riga, is 
investigating the conductivity of mixed solutions, 
mainly acids as yet. His paper was read by Mr. 
Shaw, who also spoke of Mr. Fitzpatrick’s re- 
searches on the ‘‘ Application of the Method of 
the Reversing Commutator to the Measurement 
of Electrical Resistance,” and who himself contri- 
buted a paper on the ‘‘ Verification of Faraday’s 
Law of Electrolysis for Silver and Copper.” The 
ratio of the chemical equivalents of silver and 
copper, as given by different investigators, varies 








gists, and Mr, J. Tennant for Herring. Dr. Aitken 


and the current in the first branch is —- 2, in the 


between 3.4106 and 3.4013. Mr, Shaw used a 

















Sept. 17, 1886.]} 


ENGINEERING. 


283 








silver crucible filled with nitrate of silver, and 
copper cells filled with sulphate of copper, and pro- 
vided with platinum electrodes for his comparative 
tests. The results varied a little with the number 
of platinum wires immersed ; the figures for 1, 2, 
4, 8, 16 wires were 3.402, 3.400, 3.400, 3.405, and 
3.404. 

A paper by Professor Silvanus Thompson ‘‘ On 
the Electric Resistance of Magnetite,” did not 
appear to have any direct connection with the sub- 
ject of electrolysis. But Professor Thompson wished 
to ascertain whether in passing an electric current 
through a mineral like magnetite, we have to deal 
with a phenomenon of simple metallic conductivity 
or with electrolytic conductivity ; and Sir William 
Thomson afterwards accentuated the prime import- 
ance of such researches, by pointing out that we do 
not know, for instance, whether the resistance of 
slate materially depends upon the presence orabsence 
of moisture. The piece of magnetite in question was 
5.5 centimetres long, with a square section of about 
2 square centimetres (2 in. long and .3 square inch), 
and was a comparatively excellent conductor of 
only 2to3 ohms resistance. It was inserted in a 
Wheatstone bridge and heated in an oil bath from 
20 deg. to 133 deg, Cent. (68 deg. to 270 deg. Fahr.) 
when the resistance of a portion of the mineral de- 
creased from 0.719 to 0.287. A piece of hematite 
similarly treated, of very high resistance, also 
showed a decrease with temperature from 108 to 81 
megohms. The test question, Is there any polarisa- 
tion? is not settled; a very small polarisation 
could only be detected at any rate. 

Professor McLeod’s paper ‘‘On the Decomposi- 
tion of Acid Water with Minute Electrodes,” was 
more of a chemical character. Very fine platinum 
wires were used as electrodes, and sulphuric acid of 
different concentration was electrolised. The pro- 
ducts consist of free oxygen, whose quantity 
diminishes with very fine wires; ozone, up to 17 
per cent., the maximum occurring with dilute acid ; 
and a third body, not hydrogen peroxide, as is 
generally assumed, but probably a more highly 
oxidised sulphuric acid, the maximum of which 
occurred with strongacid. It is further noteworthy 
that the very fine platinum wires were quickly eaten 
up by the strong acid under the influence of the 
current. The remaining papers on ‘‘ Electrolysis,” 
by Professor Lodge, Professor Armstrong, and Mr. 
Love, were not read, but will appear in the printed 
reports. 

TELEPHONIC INDUCTION. 

Mr. Preece’s paper on ‘‘ Induction between Wire 
and Wire ” revealed a somewhat alarming extent of 
electrical induction. In Gray’s Inn-road a tele- 
phone wire suffered induction from a telegraph 
cable 80 ft. below in the ground. The complaints 
induced Mr. Preece to arrange experiments on a 
larger scale. In Newcastle induction was noticeable 
at 3000 ft. distance. Experiments on the Durham- 
Darlington lines, and two other parallel lines, the 
one 10} miles east, the other 5} miles west, proved 
that on a Sunday when all other traffic was stopped, 
a peculiar signal given on the central wires of 
18 miles length could distinctly be heard at the four 
corners of the two other parallel wires, and more- 
over Morse signals were heard which could only 
come from a line 40 miles away. Two other lines 
were therefore selected; one from Newcastle, 
55 miles long, with 10 wires, the other from Gretna, 
40 miles long, with 17 wires, the two being about 
parallel and 40 miles distant from one another. 
The wail produced by intermittent increasing and 
decreasing currents by means of a special commu- 
tator in the one line was sadly audible in the other. 
Mr. Preece did not consider these tests conclusive 
evidence of induction, because earth was used as 
return lead, although the respective line terminals 
were most carefully insulated. Another series 
of experiments is, therefore, now being carried 
on, with gutta-percha wires bent so as to form 
squares of a side of } mile length. Two such 
squares have been placed on the ground } mile 
apart ; and what is intrusted to a telephone in- 
serted in the one closed circuit, can be listened to in 
the other. If facts of this kind become known the 
telephone will not gain in favour. Cables are not 
much better perhaps; signals given in the one 
cable to the Scilly Islands have been heard in the 
other cable half a mile away. It is further in- 
tended to carry a special double line of copper wire 
to Wales. Professor Silvanus Thompson objected 
to the term induction, which has become the house- 
hold explanation for a good many different troubles. 
As the earth was used in Mr, Preece’s tests, and 





perfect insulation is a practical impossibility, the 
lines of force tapped at any two points must neces- 
sarily indicate current variations. Mr. Preece pro- 
tested against having characterised the phenomena 
as induction phenomena. It was remarked that at 
the electrical tramway line at Giant’s Causeway, a 
telegraph wire is only 28 ft. from the conductor 
rail, and no induction effects have ever been com- 
plained of, although the postal authorities had to 
be satisfied about a great many points before agree- 
ing to have the two lines so nearone another. A 
test experiment was further suggested. Let us take 
three parallel wires, the one for the signals, the 
other two on the same side of the first for listening 
with a telephone at the one terminal; if we have 
to deal with conduction it cannot make any differ- 
ence whether or not we join the two other wires by 
auxiliary wires, so that they form one complete 
telephone circuit ; if it is induction, a difference 
must result. 

Mr. Preece further related how he had found 
a piece of a needle, suspected of being in his 
daughter’s hand, when Professor Hughes’s induc- 
tion balance and Bell’s contrivance, with which he 
localised the bullet in President Garfield’s body, 
had failed. Mr. Preece strongly magnetised a steel 
needle of the same size as the one which had broken 
in his daughter's hand. Suspending this by a paper 
stirrup, he observed a deflection when the needle 
was near the hand, and succeeded in localising the 
steel piece in the palm, so that an operation could 
be performed a fortnight after the accident, yield- 
ing a piece of the refractory needle $ in. long. 


A New GALVANOMETER SCALE. 


Mr. Preece, together with Mr. H. R. Kempe, 
contributed a paper ‘‘On a New Galvanometer 
Scale.” Mr. Preece confined himself to afew words, 
because Sir William Thomson had just informed 
him that he patented a similar instrument three 
years ago. The instrument is ‘‘ slewed” round so 
that the plane of the coil makes an angle of 60 deg. 
with the meridian instead of coinciding with it, and 
this false zero is taken as zero. This renders the 
instruments far more sensitive to increments of 
current for high deflections. The instrument has 
thus three scales—one in degrees, the other two in 
tangents. It is the invention of Mr. Eden, and is 
being gradually introduced at the Post Office. 


Wave Morton. 


Sir William Thomson followed with four papers 
on ‘Stationary Waves in Flowing Water,” 
‘*Graphical Illustrations of Deep Sea Waves,” 
‘¢ Artificial Production and Maintenance of a Bore,” 
and ‘‘ Velocity of Advance of a Natural Bore.” It 
is superfluous to dilate on the importance of these 
studies, but it would be very bold to attempt to 
give a sketch of what Sir William actually said, 
although he repeatedly assured the section that he 
would not dive into mathematics. When Professor 
Forbes’ investigations on the velocity of light of 
different wave lengths was discussed at Montreal, 
Lord Rayleigh expressed his belief that the appa- 
rent discrepancies, which Professor Forbes would 
not admit to arise from experimental errors, might 
result from causes inexplored, namely, from the 
circumstance that wave groups need not necessarily 
have the same velocity as the wave crest. Sir 
William Thomson’s calculations show that this 
assumption is correct. The first papers give the 
laws for the level of the surface of flowing water 
for various velocities and irregularities of the 
bottom, whether, for instance, there is a depression 
or an upheaval over a shallow place, depends on 
the velocity of the current, the depth of the canal, 
and other circumstances. An artificial bore shown 
by Sir William, was produced in a very simple 
apparatus: a long wooden trough receiving the 
water from the tap at ‘the one end, and closed 
at the other by a sluice. If the tap is turned on 
and the water allowed to run out at first, then the 
sluice closed or lowered, a bore will form and 
travel up against the current; by widening or 
narrowing the sluice opening, the bore may be made 
to travel up and down accordiny to the will of the 
manipulator, and may be made stationary, 


ASTRONOMICAL INSTRUMENTS. 


Mr. Howard Grubb exhibited two models of great 
interest for astronomers. The one is an extremely 
ingenious device ; a new system of electrical control 
for uniform motion clocks, which permits of a tele- 
scope keeping a correct and uniform motion, 
although the pendulum clock by which it is rotated 





does not keep correct time ; the other a design for 
working the equatorial and dome of Lick Obser- 
vatory, in California, by hydraulic power—a system 
first carried out to great perfection by Sir Henry 
Bessemer—through the intermediate agency of elec- 
tricity. The observer holds a little board like a 
small book with a number of press buttons; one 
button lights the incandescence lamps, another 
turns the dome, another the telescope, and another 
again raises the whole floor up to the desired height, 
so that the observer has not to climb on a sort of 
chair to bring his eye to the telescope, which is not 
rarely a dangerous performance, since the observa- 
tory has frequently to be kept dark, and since safe 
pine Possess chairs to be drawn out to any height 
without interfering with the motions of the tele- 
scope are not easily constructed. If the whole 
platform can be raised, this inconvenience is 
avoided, and all other instruments remain near at 
hand. 
An ImproveD RHEostat. 

Mr. J. T. Bottomley was to exhibit Sir William 
Thomson’s improved rheostat, but as the inventor 
was present during the latter half of the meeting, 
he was able to describe it himself. It is an im- 
provement of the Wheatstone rheostat of Mr. 
Jolin, of Bristol. It has two cylinders, one con- 
ducting, of platinoid, |the other non-conducting. 
Both are turned in the same direction—not in 
opposite directions as formerly—by a wheel on the 
screwshaft and two toothed wheels ; the platinoid 
wire passes horizontally from the top of the one cy- 
linder over to the top of the other, is kept tightly 
stretched, and guided by a nut attached to the 
screwshaft. The platinoid has a very high re- 
sistance, very small temperature variation of re- 
sistance, and remains untarnished in the air. 


Tue REsISTANCE OF METALS. 


Mr. Bottomley himself described experiments 
for determining the electric resistance of metals at 
high temperatures. Platinum wires show great 
differences in their resistances. The wire is coiled 
round an air thermometer of special construction, 
and is inserted in a system of concentric copper 
cylinders, with small annular spaces packed with 
asbestos ; an asbestos plug closes the aperture at 
the top. The air thermometer is a glass tube } in. 
in diameter, drawn out into two finer tubes, the 
one pointing upwards, the other bent to become 
parallel to the main tube but shorter: the capacity 
of the air thermometer is ascertained when cold, 
and again after the experiment when a portion of 
the air has been expelled by the action of the heat 
through the fine point in the long tube. Mr. Glaze- 
brook mentioned the analogous experiments of Mr. 
Callender, who places the coil inside the thermo- 
meter. 

Exectric Morors. 


Mr. W. M. Mordey showed an electric motor 
phenomeron which startled the section almost as 
much as it shook the Brush motor which was 
employed in the experiment. The phenomenon 
was discovered accidentally. A series-wound ma- 
chine—-a 30 horse-power motor—was started by 
a large Brush machine acting as generator ; 
the motor ran slowly and developed but little 
power, As there was apparently some fault, the 
motor had to be stopped by taking one of the 
leads from the driving generator out of its terminal. 
The motor stopped suddenly, but instantly started 
running again backwards for a little while. An 
examination revealed that the fields of the motor 
instead of being joined in series with the armature, 
had by mistake been placed as a shunt across it. 
The experiment was shown to the section and re- 
peated] by desire of some of its influential members. 
The motor ran first at high speed, then slowly 
after the shunt had been effected, and when the 
generating current was broken, it came to a stop 
instantaneously, being almost thrown over ; it then 
made a few turns backward. When a motor is 
running, its electromotive force is, as it were, try- 
ing to send a current in the opposite direction to 
that which is being forced through its armature. 
On cutting off the supply current, this opposing 
electromotive force is able to assert itself, and the 
motor becomes converted into a generator. The 
momentum of the armature keeps ‘up the motion 
for a certain time and causes the armature to gene- 
rate a current which circulates through the arma- 
ture and field. In fact, the shunt motor, under 
these conditions, acts’ like a series-generator with 
its terminals short-circuited ; the momentum of 





the armature and of the machinery connected with 
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it becomes quickly exhausted, and the armature | 
comes to rest. 

The Brush motor which accidentally displayed | 
this phenomenon, has been working for several | 
months very successfully in New Zealand, at the 
Phoenix Gold Mines. The current is generated by 
Brush dynamos driven by water power, and con- | 
ducted to the motor by means of an ordinary copper | 
wire 0.165in. in diameter carried on poles ; the | 
length of conductor is six miles. The effective useful 
return is over 65 per cent., a very satisfactory result | 


- for an installation in the mountains of a remote 


colony where skilled labour is neither available nor | 
required. With a paper by Professor Forbes on | 
‘*Magnetic Hysteresis’”’—of theoretical interest—the | 
proceedings closed for Tuesday ; and eight of the 
thirty-six papers set down for that day had to stand 
over till Wednesday. On Monday, the section had | 
been subdivided into a physical and a mathematical | 
subsection, with a total list of twenty-nine papers. | 
| 


Steam Morors. 


After the paper on “Forced Draught,” the. 
next business, on Friday the 3rd inst., in Section | 
G, was the reading of three papers, which were | 
discussed together. The first of these was con- | 
tributed by Mr, H. Davey, and in it he described | 
the domestic motor, which he has introduced within | 
the last two or three years, and which has achieved | 
such a success that it may be said to be already | 
well known. Our readers are already acquainted | 
with the design of thisengine as we have onmore than | 
one occasion published illustrated descriptions of it.* | 
It will therefore be unnecessary for us to follow | 
Mr. Davey in the description he gave, and we will : 
at once ns Mice to the nore nod, Thin ose ann | contee. The distance between these centres repre- 


tributed by Mr. J. Richardson, and had the some- | sents the throw of the crank. We have, therefore, 


what comprehensive title of ‘The Compound |S it were, two discs revolving at an equal speed in | 


Steam Engine.” The author was naturally unable the same direction, but on different centres. On 
to approach beyond the threshold of his subject in| 0n@ disc the cylinders are mounted, and to the 
the short time at his disposal ; and as we did not Second the pistons are attached; by means of the 
notice anything beyond what may be styled text- | Piston rod. The chief advantage, apparently—and 
book information in this production, we pass to the | this is no mean one in high-speed engines—is the 
remaining paper. |almost perfect balance of moving parts obtained. 








regulated to the work required. Mr. Rigg tells us 
that engines of this revolving type have been con- 
structed and worked both by steam and water 
|power. They run quietly and well, and seem to 
/realise all the expectations foreshadowed by their 
design. 

In the discussion which followed the reading of 
these three papers, a good deal of valuable time was 





| occupied that might have been better spent. After 


Thi tributed by Mr. Arthur Ri In fact, as every part of the engine rotates on its some other speakers had been heard at length, Mr. 
= poag tag ery se A New High-Speed or i: ‘own centre, there is obviously every facility for | Jeremiah Head said that he had had a good deal of 
draulic Engine.” High-speed motors are rather | this end being obtained. Mr. Rigg states that | experience with three and four cylinder engines, and 
fashionable with inventors just now, owing chiefly | the engine requires no more foundation than is found that at over 400 to 500 revolutions they were 


no doubt to the demand that has been created, or | Necessary to carry its own weight. The design 
perhaps, we should say, that it is hoped will be | lends itself easily to the application of automatic 
created, by the electriclight. It may, we think, | variable expansion gear, and can readily be arranged 
safely be said that Mr. Rigg’s invention possesses | f0T Working compound. a RT 
the merit of novelty, and the design certainly pro- | As an hydraulic engine the design is claimed to 
mises some advantages that engineers have always | POS8¢88 even more conspicuous advantages ; ‘‘ for,” | 
been striving for. | the author tells us, ‘‘ besides being able to run faster 
The engine differs from all rotary types, inasmuch | than has hitherto been considered possible, it is the 
as it employs single-acting cylinders, and pistons of | OMlyengine which can be governed at a regular speed, | 
ordinary construction. These cylinders are placed | Using only that amount of water which is required | 
radially, and are all arranged to revolve in front of | t© produce the power given out.” The length of | 
a flywheel, which is overhung in its bearings, much | stroke is twice the eccentricity, or the distance be- | 
like the face-plate of a lathe. The pistons are con- | tween the two centres around which the cylinders | 
nected by means of piston rods to pins on the rim and pistons respectively revolve. It is, we are| 
of the flywheel. The cylinders revolve round one told, easy to alter this distance while the engine is_ 
centre, and the pistons revolve round another | TU2NIng, so that the length of stroke may be changed | 
— —_——— —| either by hand or by governors, and the quantity of | 





* See ENGINEERING, vol, xxxix., p. 448, and vol. xli., p. 8 | water passing through the machine can thus be | 


subject to excessive wear and tear. The reason for 
this was want of balance, and if the author had got 
what he claimed, viz., perfect balance, he had accom- 
plished a great thing ; but the speaker could not see 
how it was done. If, indeed, the perfect balance had 
been obtained, engines could be run to an enormous 
velocity, and immense power could be got with 
small weight. The speaker suggested the applica- 
tion of this engine to aérial navigation and tricycle 
driving. | 

Mr. W. Anderson made some remarks respecting 
Mr. Davey’s domestic motor, bearing testimony to 
the large field of usefulness it would fill. The only 
objection to it was the large quantity of water re- 
quired in the condenser. 

Mr. Richardson said a few words in reply to 
remarks that had fallen from a speaker in discussing 
|his engine, and Mr. Rigg also replied to a very 
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large number of questions and statements made 
during the discussion. As, however, we have not 
thought it necessary to print those statements, 
neither is it necessary to give the author's replies. 
We may, however, mention that Mr. Rigg has 
had an engine running six or eight months, and 
has not found wear on the central distributing 
valve. 
LIGHTHOUSE ILLUMINATION. 

The last paper on the list on Friday was con- 
tributed by Mr. J. R. Wigham, and was entitled 
‘* Points connected with the Illumination of 
Lighthouses.” Unfortunately Mr. Wigham was 


very imperfectly heard, and we are therefore able 


to give but a very brief report of his interesting 
paper. He referred to a new form of light he 
had introduced. Instead of causing lenses to 
revolve round the light, he caused a given number 
of lights to revolve with the lenses. 
of the lenses from the lights were maintained, and 
two lenses are used in place of eight or six. 


The distances | 
The 








author claimed that he was able to reduce the first 
cost of lenticular apparatus, and. yet give the full 
power of the light. A combination of an entirely 
novel character was also obtained. Mr. Wigham 
described an application of oxygen for giving in- 
increased light in lighthouses. A short discussion 
| followed the reading of the paper, and the section 
then adjourned until the next day. 

On the evening of Friday Mr. A. W. Rucker, 
F.R.S., gave a lecture in the Birmingham Town 
Hall on 

Soap Bussres. 

The lecturer gave first of all an historical retro- 
spect of soap bubbles, from the earliest record of 
such phenomena contained on an Etruscan vase, 
down to the present day. Soap bubbles have 
afforded a field of study in the present day to some 
of the brightest lights of science. The main 
part of the subject to which Mr. Rucker gave his 
attention was the measurement of the film com- 
posing the bubble, and this was illustrated by 














means of some very interesting experiments. The 
thickest soap films are so thin that it is con- 
venient to employ a very small unit of length 
in measuring them, and Mr. Rucker chose the 
millionth of a millimetre, or the twenty - fifth 
millionth part of an inch as his standard. A thick 
soap film displays no colours, and the first tints 
only appeared when the thickness, inround numbers, 
was two thousand millionths of a millimetre. The 
colours succeeded each other in regular order, but 
the thinnest films measured were black. Newton 
had shown that the thickness of the film giving 
such a tint was thirty-six millionths of a millimetre ; 
and after that. however thin the film might become, 
the colour did not change. A skilled observer 


|could judge the thickness within about 1 per cent. 
| by means of the colours, provided the film was not 
‘absolutely black. 


It was to be regretted, the 
lecturer went on to say, that our powers of obser- 


| vation failed us just at the most interesting and in- 


structive point, for it was just when the film was 

































Sse Ree tT Se 


SESS REL IRS 


SI 


I 


ie eh en eereerers 


ar ae re ee aa 











a a ae 





286 





ENGINEERING, 





|Sepr. 17, 1886. 








thinnest that we might hope to gain valuable in- 
formation as to the molecular composition of liquids. 
The particles on the surface of a liquid were not 
acted on in the same way as those quite 
surrounded by other particles, and there would, 
therefore, be a different arrangement of molecular 
forces. As a matter of fact the liquid con- 
sists of two parts. In the interior the properties 
are uniform, but in the surface layers the pro- 
perties are not uniform. If the film became so thin 
that the interior portion drained away and the two 
surface layers met, there might be expected pheno- 
mena which would afford instructive information 
as to the nature of molecular forces. There is in 
a black film a phenomenon which led to the supposi- 
tion that the limit referred to had been reached. 
Generally the colours fade gradually into each other, 
showing that the thickness changes gradually ; but 
the margin of the black portion is nearly always a 
sharp line, and the adjoining colour often shows 
a far greater thickness, so as to indicate that the 
black part was at least fifty-five times thinner. The 
lecturer and Professor Reinold had set themselves 
the task of gauging this black part, and to do this 
they had devoted a great deal of study to measur- 
ing the electrical resistance offered by liquid films. 
If ordinary laws held good, such resistance would 
increase in the same proportion as the thickness 
diminished. By experiments this was shown to be 
the case as long as the film was over 400 millionths 
of a millimetre thick ; but below this thickness the 
experiments did not give reliable results. By means 
of further experiments made by the light thus ob- 
tained, it was found as a record of several tests that 
in two sets of tests the mean measurements only 
varied 0.2, being 11.9 millionths of a millimetre 
and 11.7 millionths of a millimetre respectively. 
Another means of investigation did not show the 
same accordance, but the results tended to confirm 
the previous assumption. The lecturer then went 
on to treat of the surface viscosity of some liquids, 
and illustrated the extent to which this exceeded 
the viscosity beneath the surface. This was illus- 
trated by suspending a needle exactly on the sur- 
face of a liquid and bringing a magnet near to it, 
when the needle did not move, whereas when quite 
submerged the needle responded freely to the attrac- 
tion of the magnet. 

The experiments were made visible to the whole 
of the large audience by throwing the shadow of the 
partsonascreen. It was generally supposed that 
if a film became so thin that all the interior drained 
away, the surface tension would diminish, although 
the result of experiments that had been made, did 
not support this view. 

The experiments made by the lecturer and Pro- 
fessor Reinold in following up this branch of the 
subject had been beset by many difficulties, and it 
was only very rarely and by chance that the condi- 
tions for investigation were satisfactorily obtained ; 
but when the black part of the film formed steadily 
no change of surface tension could be observed, 
although they had calculated that they could obtain 
records of such change within a range of $ per cent. 
On rare occasions, however, the black in the film 
showed suddenly, and then a change of surface 
tension was apparent. A very curious fact had also 
appeared in these experiments. If an electric 
current were passed through a film it would seem 
to carry the liquid with it, so the film could be 
thickened or thinned by sending the current up 
or down, and by sending the current up a film 
partly black and partly coloured, the sharp edge of 
the black referred to was obliterated, although when 
the current was stopped the sharp edge again 
appeared. This experiment was also made, the 
image of the film being thrown on the screen. 
The experiment is an extremely difficult one to 
perform, but the demonstrators assisting the lec- 
turer were so far successful on a further trial that 
the phenomenon was clearly visikle to those seated 
on the platform, although probably not discernible 
to that part of the audience in distant parts of the 
hall. 

The general results of these experiments was to 
show that when the film was a little thicker than 
the black, there was an unstable thickness which 
would not last, and that if the film were by means 
of the current forced to assume that thickness, it 
immediately on the removal of the current became 
thicker and thinner, and the thick and thin parts 
apparently were in direct contact. The forces 
which produced this change were certainly less 
than two per cent. of the surface tension, probably 
less than a half per cent. ; and the viscosity of the 





film permitted the effect of the complete separation 
of the thick and thin parts to take place ina few 
seconds. It remained then to explain these facts. 
Professor Reinhold and the lecturer came to the 
conclusion that they could best be explained by 
supposing that when the two surface layers of the 
film began to intermingle the first effect was—as had 
generally been supposed—a decrease in the sur- 
face tension, but that this decrease was in turn 
replaced by an increase, so that there was a mini- 
mum of surface tension for some particular thick- 
ness rather greater than that which displayed the 
black. In this view they were confirmed by Sir 
William Thomson, who they found had, unknown 
to them, expressed a similar opinion in a lecture 
given early in the present year. It remained then 
to explain further why this minimum of surface 
tension existed, and here the lecturer thought that 
the true key was to be found in a calculation of 
Maxwell’s, who showed that the surface tension 
would increase or decrease according to the relation 
of the thickness of the film to the distance at which 
the molecules repelled or attracted one another. 
If they attracted one another the surface tension 
would fall off as the film became thinner ; if they 
repelled one another the surface tension would 
increase. Hence inthe sharp edge of the black the 
lecturer believed that we had experimental evidence, 
first of a minimum of surface tension, and second of 
an alteration in the nature of the force in play 
between the molecules, which had been often 
assumed in physical investigations, but of which any 
direct proof was, he believed, wanting. The result 
to which the investigations had led seemed to 
afford hope that the further study of matter in this 
extreme state of tenuity might throw further light 
upon obscure and difficult questions connected with 
the nature of the forces in play between the 
particles of which liquids are composed. 

The first paper read in Section G on Saturday 
the 4th inst. was contributed by Mr. J. Robertson. 
It referred to a new and interesting process of 
making weldless copper tubes, which has been 
taken up by the well-known Birmingham firm of 
Messrs. Ralph Heaton and Sons. As we fully 
describe the process in question in an account we 
give of a visit to Messrs. Heaton’s works, it is un- 
necessary for us to report Mr. Robertson’s paper 
here. The discussion which followed was not of 
an important character. Mr. Ralph Heaton added 
afew words supplementary to the paper, bearing 
testimony to the extremely satisfactory working of 
the apparatus. Mr. Davey also expressed his ad- 
miration of the device. The mechanism involved 
an important scientific fact, viz., that of endlong 
sliding reducing friction by a rotary motion. Pro- 
fessor Unwin had also taken advantage of this fact 
in working out his indicator, which has a revolving 
piston. This had been very successful in practice. 
The invention then under consideration, however, 
went further, for it not only reduced friction, but, 
by the revolutions of the mandrel, the flow of the 
metal, in the ingot or bar to be bored, was assisted. 

Mr. Robertson, in replying, said that when he 
first proposed this scheme he was severely taken to 
task as having produced a device quite unscientific. 
Hiscritics mighthave beenscientifically right in their 
arguments, but he had found by actual experiment 
that they were practically wrong. He had made 
considerable researches in various works that would 
be likely to treat on this subject, but had found no 
mention of the phenomena displayed by his ma- 
chine. It was well known that vibration would 
break contact, but in the present case there was no 
vibration. 

Sir James Douglass, in summing up the discus- 
sion, said that although there might be no men- 
tion of the action induced by Mr. Robertson’s 
machine in the text-books, it was one that had been 
put to practical use time out of mind, for the man, 
woman, or child who drew the first stiff cork must 
have twisted it in the endeavour to get it out. 


Brackpoo. Exvrcrric TRaMway, 

Mr. M. H. Smith followed witha paper ‘‘ On the 
Blackpool Electric Tramway.” This was illustrated 
by a large number of diagrams, most of which have 
already done duty, to use a strictly Parliamentary 
phrase, ‘‘in another place.”’ Indeed, Mr. Smith read 
from a paper that had been printed by one of the engi- 
neering societies, it having been set down for read- 
ing at a recent London meeting. As this paper is, 
we believe, still before that society, and may per- 
haps be read at a future meeting, we prefer to post- 
pene any extended notice of it for its legitimate 





place. In the Blackpool electric tramway there is be- 
tween the rails an underground channel for carrying 
the electric conductors. Communication is made 
with the motor on the car by means of a narrow 
opening in the top of this channel. The three 
leading conditions that have to be kept in view in 
planning an electrical tramway—or for that matter 
any other tramway—which has to run in the public 
streets, are (1) safety to the public ; (2) efficiency ; 
(3) economy. So far as the first consideration alone 
may be concerned, the author admitted that, with 
perhaps a few reservations, the end may be obtained 
by the use of secondary batteries ; but he thought 
it would be admitted that they were not desirable 
in cases in which electricity could be used direct. 
If with the latter system safety could be obtained, 
and the author contended he had solved the problem, 
while the other two conditions were secured, the 
direct method was clearly the most advantageous. 
It had been proposed to use the rails as conductors, 
but this was an impracticable scheme, and overhead 
lines were also out of the question in a street 
railway. The only plan left was to place the con- 
ductors below the level of the street and devise the 
best means of making connection. Insulated 
copper bands, which are protected by steel plates, 
pass down through the opening in the top of the 
channel carrying the conductors. There is a flexible 
insulated cord attached to a terminal beneath the 
car, and as the car moves forward the collector is 
drawn along with a force sufficient to clear its way 
through any obstruction not sufficient to cause a 
serious accident or leakage to the mechanism. If 
any great strain is brought to bear, there is a 
special appliance for releasing the cord, which is 
naturally brought to a standstill. The current 
passes from the terminal under the car to a switch- 
box, one being placed at each end. WHere the 
amount of power required, according to speed, load, 
gradient, &c., is regulated. It is here also the 
reversing of the car is effected. We should have 
mentioned that the sides of the channel are formed 
of blocks of creosoted wood, and these carry the 
insulators to which the conductors are attached. 
Two lines of conductors are used, but the return 
current passes to the rails. 

The motor is designed to run at a high speed, 
and the motion is conveyed to the driving wheels by 
means of a pitch chain. The return current passes 
through clips to the axles of the car and then by 
way of the wheels to the rails. 

The line is two miles long and the generating 
station is placed about mid-way. The whole ma- 
chinery is in duplicate. During the present season 
nine cars have been constantly running, and they 
have deen mostly crowded. There is no Sunday 
traftic ; 42,000 passengers have been carried in one 
week. The cost for coal has been at the rate of 
thirty-five passengers carried one mile for one 
halfpenny. 

An interesting discussion followed the reading 
of the paper. Mr. Horsfall, the chairman of the 
company that is working the tramway, gave some 
figures bearing on the-financial aspect of the scheme. 
The gross receipts for the week ending June 4, were 
671. 1s. 1d., and the expenses 301. 18s. 4d. For 
the last four weeks the receipts had been 3901., 
and the working expenses, including wages and 
materials required, 45/._ Their total receipts had 
been 4038/. 16s. 1d. During the winter months 
the receipts did not pay the cost of working, but 
the speaker hoped that matters would improve in 
this respect, and there would even be a slight 
balance to the good on the winter traffic. From 
the experience he had gained, he believed there 
was a great future before electric tramways. It 
had been the misfortune of his company that they 
had to pay for experience, but this experience 
would doubtless be utilised by future companies. 
Their two miles of line had cost them no less 
than 30,0001. Captain Douglas Galton would 
have liked to have had fuller details of working 
expenses, but the line had been so recently 
laid that, perhaps, the author had hardly the 
figures at his command. He thought it well to 
remind the meeting that this system which had 
been described was not the only method by which 
electrical tramways could be worked. At Brussels 
he had seen cars being run by accumulators; there 
were many points in favour of that arrangement, 
and if they could be proved to be economical 
they were undoubtedly desirable. One great ad- 
vantage would be that the great expense of keeping 
the underground works clear would be avoided. At 
Antwerp, also, the same system was in use and work- 
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ing well, but there the line was quite level, whilst 
at Brussels several hills had to be encountered. 

Mr. Jeremiah Head and Sir Frederick Bramwell 
having spoken, a gentleman, whose name did not 
transpire, but who stated that he had heen engaged 
as surveyor for the electrical tramway at the Giant’s 
Causeway, criticised the figures that had been given 
bearing on the financial aspect of the scheme. He 
thought 30,000/. for two miles of line a very high 
expense, 

Professor Perry alluded to the difficulties of carry- 
ing out electro- mechanical arrangements in the 
present position of scientific knowledge. He 
thought the track a very expensive one. In con- 
juction with Professor Ayrton, he had made re- 
searches in another direction of the same subject, 
and the result had been that they had patented a 
system of telpherage, by means of which no opening 
was made into the place where contact was made. 
He thought that he and Professor Ayrton were the 
first to run an electrical carriage on common roads. 
This was a tricycle. He would like to ask whether 
the author had found any difficulty with the motors. 
He, the speaker, had tried many, and had always 
met with trouble. The mechanical part of such 
machines were always badly designed, and electrical 
engineers seemed to have the crudest notions of the 
common principles of mechanical design. He could 
give many instances from his experience. In one 
case the nuts had been soldered on ; that was suffi- 
cient, the speaker thought, to give a general idea. 
If any competent mechanical engineer would master 
just enough electrical knowledge to enable him to 
design a workable motor, he would be conferring a 
lasting benefit on his kind. Professor Perry next 
referred to the question of resistance. Telegraph 
engineers, he remarked, often took exception to 
the high resistances that had come into use of late, 
but they were apt to forget the great proportion 
of power used in such work as that now under dis- 
cussion. No doubt if there was the same resistance 
in telegraph wires, messages could not be sent. 

Mr. G. Kapp commented on Professor Perry’s 
remarks, and said that he had been trying to pro- 
duce a low-speed motor, but had not succeeded. 
There were two conflicting elements to be con- 
sidered, and one either got a machine mechani- 
cally correct and electrically imperfect, or the 
electrical properties were improved at the expense 
of the mechanical considerations. The low-speed 
motor he had designed would not start fairly, as it 
always commenced with a sudden jerk. He would 
like to ask the author of the paper if he found any 
difficulties arise through the breaking out of teeth, 
&c., in his under gear. 

Mr. Smith, in replying to the discussion, had the 
accompaniment of a violent thunderstorm, which 
indeed lasted with greater or less intensity for the re- 
mainder of theday. Reference has been made in the 
course of the discussion to the loss of electromotive 
force, as shown by diagrams exhibited on the wall. 
This no doubt was a weak point, and the speaker 
thought it could possibly be attributed to an oxide 
scale which forms on the faces of the wedges by means 
of which electrical connection was made in parts. 
Professor Perry had referred to telepherage, but 
he, Mr. Smith, thought that it could not be prac- 
tically applied for the purposes they had in view. 
He could not speak favourably of the motors on 
the cars, but if electricians would take the design- 
ing of motors into their own hands they could 
hardly hope for a happy result. They were getting 
80 per cent. efficiency out of their motor. He 
showed examples of their brushes, and attributed 
this high efficiency in a great measure to their use. 
They had no sparking. As to the gearing they 
had not had a broken tooth yet. The stretching 
of the chain was the great trouble, and as those 
responsible often let them run too long, froma 
false economy, the links would override the teeth. 
He had devised a worm gear which he hoped 
would be a success. He had fitted a car sent to 
France with worm gear, and found it run very 
successfully. There was no great loss, the speaker 
said, even when the wheel was driving the worm. 
The first cost of the line had been commented on. 
This was 30,0001., but the total cost of engine, 
house, wires, gear, and fitting was under 12,0001. 
This included all the electrical work. With regard 
to accumulators, he could not impress on his 
hearers with too much force the fact that heavy 
work cannot be done with light accumulators. The 
total cost of fitting the line with accumulators 
would be 15 per cent. more than in the system he 
had adopted, and then they would have to carry 





3 tonson each car. They were not only working 
cheaper with the present plan, but the first cost 
was less. They had carried 32,000 people at Black- 
pool, and had spent less than 5/. on coal. No other 
tramway, to his knowledge, could be run so 
economically. 


SEWAGE DIsposaL. 


The next business was the reading of two papers, 
the first by Mr. Baldwin Latham, M. Inst. C.E., 
on “Automatic Pumping of Sewage by High- 
Pressure Water ;”’ and the other on the ‘“ Bir- 
mingham District Drainage Board,” by Mr. E. Till. 
Partly owing to the thunder, but far more in 
consequence of the constant running in and out of 
members to and from the room, both these papers 
were very imperfectly heard. The authors, seeing 
how little their efforts were appreciated, cut them 
as short as possible. Mr. Latham’s paper dealt 
with a method of transmitting power from a central 
point and using it as a convenient means for 
automatically raising sewage in any district. Two 
machines are placed vertically in one chamber, and 
are so arranged by means of floats that when one 
machine becomes overpowered by the volume of 
sewage, the second is brought into play. In this 
way, the author contended, power could be trans- 
mitted more economically than by any other mode 
at present in use. 

Mr. Till followed with his paper. He commenced 
by giving some historical particulars of the 
Birmingham, Tame, and Rea District Drainage 
Board, which was formed in 1877. The district 
around Birmingham is situated near the summit of 
the watershed of the Trent. It is drained by the 
river Thame, which discharges into the Trent, 
about midway between Buston and Tamworth. 
The district comprising the borough of Birmingham 
and ten other urban and sanitary districts, has an 
area of 47,275 acres, and a population of over 
600,000. Sewage works have been constructed at 
Saltley, covering 262 acres of land. Extensive 
systems of new intercepting sewers have been 
completed, and nearly the whole of the populated 
areas of the drainage district are connected with 
the outfall works. Whilst these intercepting works 
were in progress the Drainage Board had been 
proceeding with the extension of the outfall works, 
and, by acquiring land eastward of Saltley, had in- 
creased the total area of farm land to 1227 acres. 
This land has been drained, levelled, and laid out 
for irrigation, and is of such an altitude that the 
whole of it, except about 60 acres, can be irrigated 
by gravitation. Extensive farm buildings have 
been erected. The principle of purification now 
adopted is partial precipitation in tanks, with 
subsequent irrigation. The volume of dry weather 
sewage is about 16,000,000 gallons per day. About 
13 tons of lime are used daily, and the annual 
production of mud exceeds now 135,000 cubic yards. 
The Board itself farms the land. Mangolds, 
swedes, kohl rabi, rye grass, and market garden 
produce are the principal crops grown. Milk also 
forms an important item in the farming opera- 
tions. 

There was no discussion on either of these papers. 
Indeed, the votaries of mechanical science in 
Section G appeared, in spite of the pouring rain, 
only anxious to get away to Stratford-on-Avon, 
Malvern, Warwick Castle, or some other of the 
many interesting spots set down for the Saturday 
afternoon’s excursions. A few of the sterner sort, 
however, bent their steps towards the sewage works 
that Mr. Till had been describing. 

(To be continued.) 








SEAMLESS COPPER TUBES. 

ON page 286 of our present issue, in our report of the 
British Association meeting, we make reference to a 
new type of machine for drawing copper tubes, which 
has been designed by Mr. James Robertson, of Glas- 
gow, andis now in operation at the works of Messrs. 
Ralph Heaton and Sons, of the Mint, Birmingham. 

The object of the machine is to force or press seam- 
less tubes out of a solid billet of copper by means of a 
revolving mandrel, the billet being held in a pair of 
dies. The mode of operation is as follows : The billets 
as they come in from the smelters have a small leading 
hole bored in them. As the fact of this hole being made 
is rather contradictory to what we have said about the 
tubes being made froma solid billet, we should ex- 
plain that the hole is not absolutely necessary to the | 
process, but for the present it is found that the most | 


economical way of working is to have it made. It is| 








simply for the purpose of introducing the petroleum | 
oil which lubricates the mandrel. 


It should be men- 


tioned that the machine is only just out of the ex- 
perimental stage, and many improvements in detail 
have already been planned from experience gained, 
and points which have developed themselves in actual 


work, 

The billet C (see Figs. 1 and 2, page 284) is next placed 
between a pair of dies A A situated in the horizontal 
trough frame of the machine. The dies have a half-round 
groove on each face, and so that when the two are 
placed together a cylindrical hole is formed, and into 
this hole the billet is placed. The sides of the frame 
B are not exactly parallel but taper a little, and the 
outer edges of the dies also taper to correspond, so that 
when the end thrust of the mandrel D is applied, the 
dies close firmly on the billet, which is prevented from 
slipping forward in the dies. The mandrel D is com- 
posed of a round steel bar or shank having a pointed 
bulb head. Grooves are formed in this head to allow 
the lubricant to circulate, but there is no cutting edge. 
The point of the mandrel is brought up to the end of the 
billet as the latter rests in the dies, and the rotation of 
the mandrel is commenced, and at the same time a 
powerful end pressure is put on. ‘The rotary motion 
is obtained by spur gearing H G (Figs. 1 and 2), and 
the end motion by the hydraulic cylinder E mounted 
on the frame of the machine, asshown in Fig. 2. 
The spurwheel G is securely fastened to the mandrel. 
It is driven by the pinion H, which is connected 
by a sliding key to the rotating shaft I. As the 
mandrel travels forward, rotating at the same 
time, at about twenty to thirty revolutions a minute, 
it pushes the metal of the ingot before it, and 
makes a hole through the billet, thus forming a 
hollow cylindrical shell. The dies are longer than 
than the billet, and the material which is pushed aside 
to form the hole, can do nothing else but travel forward, 
and the longer pipe or tube is thus formed from the solid 
billet. It will be seen that in this method of making 
tubes the outer diameter is kept constant from the 
first. A complete tube is naturally not formed at one 
operation. On the occasion of our visit to Messrs. 
Heaton’s works, billets of 4in. diameter, and 2 ft. 3 in. 
long, and having a 1} in. hole bored in them, were being 
elongated at one operation to 4 ft. shells with a hole ot 
3 in. diameter. ‘The time occupied was about seven 
minutes. We saw some shells with holes of the same 
diameter, which had been pressed, or spun, from 
similar billets, but without any bole having been pre- 
viously bored. One of these had been only half 
finished, so that the solid end of the billet was left, 
and had been cut in two to show the action. 

At the present time the shells are taken totheordinary 
draw benches, and are there formed into finished tubes 
in the usual way. Messrs. Heaton say that the tubes 
can be finished by the machine described if necessary, 
but probably this apparatus will find its widest sphere 
of usefulness in preparing shells, such as we have de- 
scribed, for the ordinary draw benches, and we should 
think Messrs. Heaton could find the most profitable 
application of the system in supplying shells to the 
trade. 

Another example of tube-spinning on this system 
was a shell 6 in. in the bore and 7 in. in diameter out- 
side and 6 ft. long. This had been made, by four 
passes through the machine, from a 2 ft. 6 in. billet. 
A 4in. hole has been put straight through a billet at 
one operation. A further application of the revolving 
mandrel in forming tubes is also shown in the same 
shop, but it was not at work at the time of our visit. 
There is a pair of powerful horizontal rolls (Figs. 5 
and 6) with annular half-round groovesin them. The 
tip of the mandrel is brought to the point where the 
vertical radii of the two rolls meet, and in the centre 
of the circle formed by the two grooves that are to be 
used in the operation. The mandrel therefore lies 
horizontally between the rolls. The mandrel is caused 
to revolve at about forty to fifty revolutions a minute 
by means of spur gearing attached to it, and the rolls 
are turned towards the mandrel. Soap and water is 
used for lubrication. A shell is placed between the 
rolls and is forced over the mandrel by their rotary 
motion, the bore in this way being enlarged to the 
maximum diameter of the mandrel. 

The chief point in these processes is, of course, the 
revolving mandrel. Revolving mandrels are not un- 
known in other systems of metal working, but the 
application in this manner to cold metal is, we believe, 
a novelty, and it is really surprising how the metal 
will flow under the treatment described. The process 
requires a good metal, otherwise it will not stand the 
work put on it, but good commercial copper answers 
the purpose. Users of tubes have therefore a guarantee 
that, when made on this system, they are of sound 
material. It is said that the method of working con- 
solidates the copper and produces tubes capable of 
standing higher stresses than when made by the old 
process. It should be noticed, also, that all the work 
is done-cold, and, indeed, very little heat is generated 
during the operation. Immediately on the mandrel 
being withdrawn, after making a 3in. hole in a 4 ft. 
shell in seven minutes, it was cold enough for a smith 
to handle, and in the most severe working the mandrel 
has never coloured. 
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MUMFORD AND 


In the reduction of stony materials, rolling mills are 
rapidly taking the place of stamps, as it is found that 
they require far less power to drive, cost less for re- 
pairs, and turn out a large quantity of work. A mill 
specially adapte 1 for crushing phosphates has been de- 
signed by Messrs. Mumford and Moodie, and has 
been for many months in successful operation in the 
chemical manure works of Messrs. James Gibbs and Co., 
London, E. It is illustrated by the er on the 
present page. Four mills are ranged side by side, each 


with a pair of rolls, measuring 18 in, in diameter by | 


9 in. wide, one only of which is driven. 
terial is delivered to the first from a stone breaker, 
the lumps passing over a vibrating perforated plate 


The ma.- | 


with holes 1 in. in diameter. The pieces which will not | 


pass the holes are returned to the breaker. The crushed 
material is raised by an elevator to a separator, when 
it is delivered on to a sieve, from which the tailings run 


Performance of Roller Mill, Single Pair of 
Rolls only. 








A 
Cre 
Re a Quantity Ground | Mesh of — Horse- 
BS Material. per Hour. Sieve. Power 
te taken. 
tons cwt. qrs. lb. holes per 
square inch. 
1 Phosphate of Lime 1 01 40 = 1600 10 
Y + * 0 14 O 26 | 50=2500 10 
8 ae eae 0 13 2 16 60 = 3600 10 
4 iB ws 0 9 2 2 | 70=4900 10 
5 a zs 0 7 0 1 | 80=6400 10 
6 Cement Clinker 0 13 2 12 | *60=3600 10 


* This sieve is made of extrastrong wire, consequently, although 
there are only 3600 holes to the square inch, the area of the holes 


Indicated | 


is diminished, so that the material passed through is even finer | 


than that sieved by any ordinary mesh, 4900 sieve. 


to the second set of rolls, and the fine is delivered by 
a shoot into a sack, The coarse material is again 
crushed, elevated and separated, the reduction being 
carried on successively by the three sets of rolls. The 
tails from the last crushing are elevated to a greater 
height, and passed back to one of the previous rolls. 


Irom each hopper there proceeds a shoot to which | 


access is had by an adjustable door. 
divided into five chanels which gradually diverge to 
the full width of the roll (Fig. 6.) By this arrange- 
ment a very uniform feed across the entire width of 
the roll is obtained, and uneven wear is avoided. 

The bearings are set up with screws, and neither 
springs nor weighted levers are provided to allow 


This shoot is | 


Hl 
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MOODIE’S ROLLER MILL. 
CONSTRUCTED BY MESSRS. MANLOVE, ALLIOTT, FRYER, AND CO., ENGINEERS, 


NOTTINGHAM. 





































































































them to netreat if hard substances find their way 


between the rolls. 


The method of driving with a strap 


without gearing removes all dangers from this cause. 
The annexed Table gives the output of the rolls. | 
It is claimed for the mill that it is well adapted for | 


grinding ganister, stone, and basic steel slag. 





Tessrs. | 








Manlove, Alliott, Fryer, and Co., of Nottingham, and 
52, Queen Victoria-street, E.C., are the manufacturers. 





MonrrEAL.—The ocean and inland tonnage arriving at 
Montreal this year has largely increased, as compared 
with 1885. 
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THOMPSON’S FRICTION SCREW STEERING GEAR. 
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Mr. W. B. THompson, engineer and shipbuilder, 
Dundee and Glasgow, shows at Stand No, 821, in the 
Edinburgh Industrial Exhibition, and at Stand No. 
863, in the Liverpool Exhibition, examples of a new 
form of after screw-steering gear, in which there are 
embodied two leading features of very considerable 
importance, These are (1) that the power increases 
with the resistance of the rudder as it goes over, and 
(2) that the mechanism can be instantaneously con- 
nected or disconnected without the use of clutch gear 
or the removal of the arm-pins, The gear, which 
Mr. Thompson shows in the Liverpool Exhibition, is 
quite suitable for a vessel of from 1500 to 2000 tons 
gross register, and is fitted complete with a handsome 
steering wheel. 
illustrations above, the screw, which is the 


structural element in this gear, is carried in bearings, 


which are supported by four wrought-iron standards, 
two at each end. On this screw there are two massive 
screwed sleeves, which travel to and fro. 

One of them is a right-hand and the other is a left- 
handscrew, They have guide rods which serve to con- 







As will be seen by reference to our | 
rincipal 





| nect the bearings at either end and to direct the travel 
of the sleeves. Steel pins pass through the sleeves to a 
| brass bush, which travels in a thwartship direction in | 
_a rectangular slot formed in the crosshead on the rudder | 
stock, As may be noticed in our principal illustration, | 
when the rudder is amidships, and the crosshead is | 
consequently at right angles to the screw, the bushes 
| which carry the sleeve-pins are close to the inner end 
of the crosshead slots ; and so soon as the screwmoves 
on being actuated by the steering wheel, these bushes 
begin to travel outwards, and in this way the leverage 
continues to increase as the rudder goes over and gives 
a ra oid increasing power just as the power is re- 
uired. 
The latest improvement which Mr. Thompson has 
worked out and patented in reference to this apparatus 
relates to the instantaneous connection of the screw 
| gear with the quadrant gear and its disconnection 
rom it. There are two methods in use at present by 
| which this work may be done, and in describing these 


| we shall only speak of the connection of the two gears, 


so as to avoid all possibility of confusion arising. First 





in order, there is the method of shipping the pins 
| which connect the crosshead to the sleeves which 
travel on the screw ; and the second method is that of 
fitting clutches to the crosshead, as in steam winches. 
| The first method is the simplest, but in rough weather 
it is attended with great danger to life and limb ; and 
|as it is only in that kind of weather that the connec- 
| tion is required, it will readily be seen that any real 
|improvement in this direction must be of immense 
|value. The other method, which is that of using 
| clutch gear, is very unsatisfactory, inasmuch as it de- 
pends entirely upon getting the rudder into a certain 
position hefore the clutches can engage, This not only 
| takes up time, but it is also open to the objection that 
when the rudder is ‘‘ taking charge” it becomes a diffi- 
cult and almost an impossible operation to enter the 
| clutches. 
If the following description of it be carefully studied 
| Mr. Thompson’s method will be seen to be open to 
none of these objections. Instead of attaching the 
| crosshead directly to the rudder stock, a brass collar is 
| first keyed on, which has on its outer surface a series 
| of grooves which correspond with similar grooves cut in 
| the eye of the crosshead, and the manner in which the 
| crosshead is secured to this brass collar, and conse- 
quently to the rudder-head, isas follows : 
| The crosshead is made in halves, which are hinged 
at the fore part, forming jaws which clasp the collar 
on the rudder stock, and connected at the after part, 
|as shown, with a right and left-hand screw work- 
| ing in swivel nuts, so as to allow the jaws to open and 
close freely. If turned in one direction this screw 
| slackens the grip of the crosshead, and if turned in the 
—— direction it closes the jaws tightly, thus 
| allowing the sleeve-pins to remain always in position 
| and permitting the connection of the rudder stock and 
| crosshead to be made instantaneously and at any angle, 
| as itis obvious that when the rudder has been brought 
| under control the crosshead can be adjusted by the 
| handwheel by simply slackening the screw until the 
| rudder is at the proper angle, and then tightening up 
| again. 
| Another noticeable and valuable feature of this 
| arrangement of steering gear is that the grip taken by 
| the crosshead is of a gradual character, so that no 
| matter how wildly the rudder is ‘‘ charging, ” the gear 
; can be connected with perfect ease and in a moment 
| without the least danger to life or limb. Considering 
how exceedingly important to a ship’s very existence 
is the possession of a thoroughly reliable steering gear, 
it may confidently be expected that this improved 
| apparatus will attract attention in the proper quarters. 





BENNETT’S HYDRAULIC HOIST. 
THE hydraulic hoist which we illustrate on page 
285, is of novel construction, and is the invention of 
| Mr. S. G. Bennett, of Edgbaston, Birmingham. The 
| new feature is the employment of a flexible rod, work- 
| ing in compression, to convey the motion from the hy- 
| draulic piston to a rotating shaft. This rod is formed 
| of steel blocks, struck to the curvature of a 2 ft. disc, 
and moving in a casing which is partly straight and 
partly circular. The straight portion of this casing 
forms a guide for a block or crosshead at the end of 
the piston-rod, while the circular portion surrounds a 
disc on the first motive shaft of the hoist. This disc 
has an abutment or joggle on its circumference, against 
which the last block of the series rests, the first block 
being against the crosshead at the end of the piston. 
rod. Upon the same shaft as the disc is a spurwheel 
| gearing with a steel pinion, which is keyed on the 
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drum shaft. The drum carries a rope to which the 
cage of the hoist is attached. 

Supposing the cage to be at the bottom of the well, 
and the piston at the inner end of the hydraulic 
cylinder, then, if water be admitted to the cylinder, 
the piston will advance, and its crosshead will force 
the steel blocks along the casing into the curved por- 
tion. As the last block is in contact with the joggle 
on the disc, this is forced to revolve, and to lift the 
cage through the intermediary of the wheel, pinion, and 
drum. One revolution of the disc will lift the cage 
through the entire height, 

Our engravings illustrate a double-cylinder hoist. 
Fig. 1 is a side elevation, Fig. 2 a plan, at one side of 
which the blocks are seen in place, the top of the 
casing being removed. Fig. 3 shows the blocks in side 
elevation, while in Fig. 4 they are to be seen toa 
larger scale as they appear in the circular part of the 
casing. 

There are two complete sets, each consisting of 
cylinder, piston, rod, blocks, and disc. The water is 
admitted to one cylinder first, and when it has forced 
the piston to the extreme end, it traverses a port in the 
side of the cylinder and a pipe to the rear end of the 
second cylinder. Thus the two pistons make their 
strokes in succession, the second following the first 
automatically, unless the supply of water is cut off to 
stop the cage in its ascent. Each piston moves the 
corresponding disc through one-half of a revolution, or 
nearly so. The cage is lowered by evacuating the water, 
its weight being sutticient to force back the pistons. 








STEAM TRAVELLING CRANE. 

THE steam travelling crane forming the subject of 
illustration on page 292, has been designed and con- 
structed by Mr. Henry J. Coles, of 89, Sumner-street, 
Southwark, and is shown at the Liverpool Exhibition. 
It is of five tons power ata radius of 16 ft., lighter loads 
being raised at a proportionately greater radii. The 
crane has two steam cylinders, each 7 in. in diameter 
by 10in. stroke, fitted with an improved form of 
reversing motion. 

The lifting gear is single purchase, of the pro- 
portions of about eight to one, and as the steam 
cylinders are of ample area a quick speed of lifting 
is attained without running the engines at an exces- 
sive number of revolutions, The hoisting pinion is 
fitted on a long steel feather on the crankshaft, and is 
made to slide out of gear when lowering by the brake. 
The main hoisting wheel is keyed to the barrel shaft 
by a sunk steel key, and has cast to it a strong brake 
ring. ‘This ring is turned and fitted with a powerful 
wood-lined strap brake, capable of holding the maxi- 
mum load suspended, and worked by a suitable lever 
from the footplate. The chain barrel is 12 in. in dia- 
meter of great width, having turned flanges ; and for 
any ordinary depth of working it coils the whole of the 
chain without a lap. The maximum loads are raised 
at a moderate speed, using the snatchblock and return 
chain, A very quick speed, for loads up to about 
24 tons, is obtained by working in single chain only. 

The crane revolves completely round in either direc- 
tion by steam power without stopping or reversing 
the engines, and an improved arrangement of loose 
slewing rack is placed between the upper and lower 
paws of the crane, which prevents all risk of 

reakage to the gearing should the crane be started 
or stopped too suddenly. The friction cones, which 
transmit the power from the engines for the revolving 
motion, are fitted to a shaft running in wide gun- 
metal bearings having loose caps and lock nuts. This 
shaft is bored up, and has passing through it a spindle 
fitted at the end with a cotter, this cotter being 
‘itted to the female clutch and held by the spindle. 
A collar is formed at the outer end of the spindle 
which runs in a circular box having phosphor-bronze 
friction washers on either side to take the thrust of 
the friction cone. The circular box is attached to a 
screw working in a suitable nut, so that by merely 
turning the box in either direction the female cone 
clutch is worked to correspond, and the rotating 
motion is imparted to the crane. This method of 
actuating the cones has been in use in these cranes for 
some years, and was adopted to obviate the great 
wear and tear which occurs in the case of a ring 
either wholly or partially encircling the clutch. 

The radius of the jib is varied at peasure by means 
of steam derrick motion worked from the crankshaft 
by suivable bevel gearing driving a steel worm and 
tangent wheel. The wheel is fitted to the derrick 
chain barrel and securely holds the jib locked in any 
position. 

The crane also has its own propelling power for 
travelling on the rails. The centre pin is bored up, 
and a steel shaft passes through it, having bevel gear- 
ing fitted at the top driven from the crankshaft, with 
a pinion at the lower end gearing into a bevel-wheel 
fitted to a shaft running in separate bearings under 
the travelling carriage. Chain-wheels are fitted to 
this shaft which drive in turn other chain-wheels fitted 
to each of the axles by means of forged wrought-iron 
pitch-chains, 





The boiler is of the vertical type, 3ft. Gin. in dia- 
meter by 7ft. high, having cross water tubes. The 
jib is of wrought iron, secured to lugs on the super- 
structure by wrought-iron pins, the head being fitted 
with a chain sheave of very large diameter, which is 
bored and works on a turned pin. 

The crane is mounted on a substantial wrought-iron 
framed travelling carriage mounted on wheels and 
axles for 4ft. 8}in. gauge, and cross-girders are pro- 
vided at each end for blocking up when lifting the 
maximum load sideways. The total weight of the 
crane in working order is 16 tons. 

This crane has been at work daily since the opening 
of the Liverpool Exhibition, where it is shown work- 
ing a Coles’ grab dredger. 





ENGINES OF THE §.8. ‘‘STEPNEY” AND 
S.S. ‘*WAPPING.” 

WE publish this week a two-page engraving illustrat- 
ing the compound engines of the Stepney and Wapping, 
two steamers built by Messrs, William Gray and Co., 
of West Hartlepool, especially for carrying gas coal 
from the North to the gas works at Wapping, on the 
Thames. The engines have been designed and con- 
structed by the Central Marine Engineering Com- 
pany, of West Hartlepool, of which firm Mr, Thomas 
Mudd is the managing engineer. The dimensions of 
the cylinders are 27 in. and 50 in. in diameter, with a 
stroke of 33 in. 

It will be seen by a glance at our engraving of the 
front view, that the framework of these engines is 
somewhat different to what is usual, the front portion 
consisting of a massive arch of cast iron of box section 
with an inverted arch beneath forming part of the 
bedplate. The aperture inclosed by these arches is 
sufficiently large to enable the attendant to walk 
through it, and within it is contained all the principal 
working parts of the engine. This compact and ex- 
cellent arrangement is rendered possible by the adop- 
tion of Mr. Mudd’s patent dynamic valve gear and 
crankshaft, which enable the valves to be placed at 
the back of the engines, and the cylinders to be placed 
close together, with the centres of the engines only 
4 ft. 3in. apart, and permit of the crankshaft being 
carried in three very long main bearings, besides 
being made in duplicate, and therefore interchangeable 
halves. The bearings and pins of these crankshafts 
are 9 in. in diameter, the length of the two outer main 
bearings is 18 in. each, and the length of the centre 
bearing is 23 in., whilst the crank-pins are 1] in. in 
length. All the main bearings and pin bearings are 
lined with white brass over their whole surfaces. 

No better proof could be give of the excellence of 
this design of crankshaft and the advantage afforded 
by Mr. Mudd’s dynamic valve gear in permitting the 
adoption of such extensive bearing surfaces in the 
most vital parts of the engine, than the fact that these 
engines have now been running for several months 
without any bearing making the least attempt to be- 
come warm, or giving the engineers any concern what- 
ever. The valve gear is very simple and very direct 
in its action, and as we pointed out in our description 
of the triple-expansion engines, manufactured by the 
Central Marine Engineering Company (see page 8 of 
our last volume), it contains very few working parts 
and joints, it is an exceedingly smooth working gear, 
runs cool and without noise, and gives no trouble 
whatever ; it is, moreover, very easily adjusted for 
wear, it being simply necessary to line up one end of 
the valve connecting-rod, which is always made with 
adjustable brasses. The reversing wheel is exactly in 
the centre of the engines, and this type of valve gear 
is so easy to reverse that one man can manipulate the 
engines by means of the large handwheel and the 
starting handles, which are placed close by at his right 
hand. 

The Central Marine Engineering Company have 
made it a regular system to fit their triple-expansion 
engines up to about 1200 indicated horse-power with 
piston valves for all the cylinders ; and the compound 
engines of the Stepney and Wapping are fitted with 
piston valves on the same system. ‘These valves are 
snugly placed in close proximity to the cylinders, 
giving a minimum of clearance spaces in the cylinders. 
The valve chambers are lined with hard liners. The 
valves are of hard cast iron, are light and easily 
worked, absorbing very little power from the engine, 
and are running almost without wear, the tool marks 
being quite visible after several months of work. 

It will be seen by the side view of these engines 
that the bedplate has been made in one solid and mas- 
sive casting throughout the whole foundation of the 
engines, and up to the middle of the height of the 
condenser ; and that the bottom of this bedplate is 
quite level over its whole surface and planed on a 
large number of wide strips so as to enable the engine 
to be erected on the level erecting tables sneehieal in 
the floor of the erecting shop at the Central Engine 
Works, which tables we fully described in our issue of 
January Ist, when we also pointed out the great ad- 
vantages in accuracy of work that system provides 
over the older methods, 








We were enabled in our issue of February 26 of the 
present year (see page 206 of our last volume) to pub- 
lish a record of a very interesting experiment made by 
the Central Marine Engineering Company upon the 
triple-expansion engines of the s.s. Cleveland, giving 
the results of a steam trial of these engines in the 
erecting shop before they were put on board the ship, 
including two sets of diagrams with the expansion 
gear full in and full out, which showed the internal 
resistances of those engines when running light to 
amount to only about 4 per cent. of the full power, 
the engines being on the three-crank principle and all 
the cylinders provided with piston valves. We now 
have the pleasure to publish a set of diagrams taken 
under similar conditions from the compound engines 
of the s.s. Stepney, these engines being also steamed 
on the erecting table in the shop before going on 
board the ship. The full gear set of diagrams which 
we subjoin, show 54.8 horse power at 80 revolu- 
tions, and the set with the reversing wheel two 
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turns in show 47.3 horse-power also at 80 revolutions. 
The full power of these engines with loaded ship at 
80 revolutions may be taken at 650 indicated horse- 
power and with an allowance from the powers of 7 or 
8 horse-power for the work of pumping the circulating 
water through long pipes from the dock, there remains 
a power, representing from 6 to 7 per cent. of the total 
power, as a measure of the internal resistances of the 
engines including all pumps when running light. 

Although the builders of these engines do not pre- 
tend that these experiments possess anything like 
that degree of accuracy that would be necessary for 
setting up a reliable standard of the power absorbed 
in overcoming internal resistances in the various types 
of engines, yet as far as they go, they are doubtless 
very interesting, and it is worthy of note that they 
appear to indicate roughly that the three-crank en- 
gine absorbs 2 to 24 per cent. less power for the pur- 
pose of keeping itself in motion when light, than the 
two-crank engine of the same design. And the experi- 
ment with the compound engine appears to confirm 
what was shown by the trial of the triple engines, 
namely, that the adoption of piston valves enabled the 
engines to run light on what must be regarded as a 
very small amount of power. Indeed, it is very ques- 
tionable whether any other type of engine would show 
such favourable results. 

In making comparisons the fact should not be over- 
looked that these diagrams were taken within the first 
hour of the engines being set in motion, and therefore 
before any of the bearing surfaces had had an oppor- 
tunity of wearing themselves smooth and free, 











NOTES FROM THE SOUTH-WEST. 


Cardif.—Shipments of steam coal have not increased, 
but have, on the contrary, rather fallen off; last week’s 
exports amounted, however, to nearly 120,000 tons. Some 
of the collieries have been busy, especially those supply- 
ing bunker coal. The house coal trade is, at present, 
dull. Last week’s iron ore in ports were small. 


Bristol Tramways Company (Limited).—The twenty- 
third half-yearly meeting of this company was held on 
Wednesday at Bristol, Mr. W. Butler poking. In 
reply to a question as to the delay in opening the Bride- 
wallet bene, Mr. T. Davey (one of the directors) 
said he believed the city authorities were trying to come 
to some terms with Messrs. Budgett, and if they succeeded 
the company might be enabled to open the line at once. 
A dividend was declared at the rate of 5 per cent. per 
annum. 


South Welsh Coal and Iron.—The foreign shipments of 
coal from Cardiff, Swansea, Newport, and Llanelly in 
August were 805,715 tons ; the shipments coastwise last 
month were 268,552 tons. In these totals Cardiff figured 
for 578,298 tons and 100,186 tons respectively. The ship- 
ments of iron and steel from Cardiff, Swansea, Newport 
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and Llanelly in August were 11,218 tons ; those of coke, 
5890 tons ; and those of patent fuel, 43,996 tons. The 
aggregate shipments of coal from Cardiff in the eight 
months ending August 31 this year were 4,229,614 tons; 
those of iron, 33,459 tons ; those of coke, 33,416 tons ; and 
those of patent fuel, 118,393 tons. The shipments of coal 
(foreign) from Cardiff, month by month, in the first eight 
months of this year were as follows: January, 559,098 
tons; February, 488,440 tons; March, 541,052 tons; 
April, 507,513 tons; May, 650,385 tons; June, 530,173 
tons; July, 570,660 tons ; and August, 578,298 tons. 


Wages in Wales.—On Saturday a meeting of the Mon- 
mouthshire and South Wales Sliding Scale Committee 
was held at Cardiff, Sir W. T. Lewis presiding. The 
committee directed that instructions should be given to 
Messrs. C. K. Kirke and C. E. Parsons, the auditors 
under the sliding scale agreement, to proceed with their 
audit of the coalowners’ books for the four months end- 
ing August 31, 1886. The subject of a dispute at Mardy 
Colliery, Rhymney, was, after some discussion, adjourned 
until the next meeting. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Blackmoor Tunnel Scheme—Decision.—A meeting of 
the Water Works Committee of the Leeds Corporation 
was held yesterday, for the purpose of considering the 
various schemes proposed for the widening of the Black- 
moor Tunnel, he Committee discussed the plan of 
Messrs. Hawksley and Bateman, consulting engineers, of 
London, to construct a tunnel 100 yards to the east of the 
resent conduit, and the scheme of Messrs, Filliter and 
ofe, the engineers to the Committee, who proposed a 
high-level tunnel. The latter plan had been recommended 
to the Committee by the consulting engineers as the best 
that had been submitted to them for their opinion. It 
seemed to many members of the Committee that the only 
substantial advantage connected with the construction of 
a tunnel 100 yards distant from the existing one would 
be to draw off the reservoir at a lower point than the 
alternative high-level conduit of Messrs. Filliter and 
fe. The merits of the two schemes having been con- 
sidered at length, the Committee arrived at the conclu- 
sion that the balance of advantages was decidedly 
in favour of the high-level-tunnel, which it is pro- 
posed to construct at a distance of 10 yards from 
the present tube and on the westerly side of it. Messrs. 
Hawksley and Bateman had pointed out that one of the 
possible drawbacks to this scheme was the fouling of the 
water in the existing tube during the period of construc- 
tion ; but the Committee thought that this danger need 
not be seriously apprehended, the risk of such contamina- 
tion being greatly diminished by the fact of the new 
tunnel being on a higher level. Ultimately the Com- 
mittee decided to recommend the Council to adopt the 
high level tunnel, 6 ft. in diameter, at an estimated cost 

of 35,700/., as proposed by Messrs. Filliter and Rofe. 


South Yorkshire Coal Trade to Hull.—From the official 
return just issued, it appears that during August 128,448 
tons of coal were carried from the South Yorkshire 
collieries to Hull, against 126,920 tons for the correspond- 
ing month of 1885, showing an increase of 1528 tons. 
During the eight months, January to August, the total 
quantity was 873,112 tons, against 806,136 for the corre- 
sponding period of 1885. The exports to foreign countries 
from Hull show a total of 81,067 tons for August, against 
90,393 for the corresponding period of 1885. The prin- 
cipal foreign customers were Germany, Denmark, Bel- 
gium, Russia, and Italy. 


Leakage at the*Eccup Reservoir.—The leakage at this 
reservoir is now estimated at 962,000 gallons per day. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, but again the amount of 
business transacted was very small. No. 3 Cleveland pig 
was still quoted 30s. per ton for early shipment. The 
exports of pig iron are rather better, there having been 
shipped at Middlesbrough up to date this month 36,400 
tons as compared with 30,400 tons at the corresponding 
period last year. The hematite pig-iron trade remains 
steady, and 41s. 6d. to 42s. per ton is the quotation of 
mixed numbers f.o.b. east coast ports. Recently a few 
orders have been placed for hematite both for export and 
on home account. In the manufactured iron trade there 
is still widespread depression in the North of England, 
and there is no probability of any revivals in many of 
the branches, as steel is rapidly taking the place of iron 
for numerous purposes. Ship-plates are quoted 41. 7s. 6d., 
angles 4/. 5s., and steel ship-ptates 5/. 17s. 6d. per ton, all 
less 2} per cent. at works. 


Engineering and Shipbuilding.—There is rather more 
activity in the engineering shops, and ironfounders have 
more work on hand. Messrs. Cochrane, Grove, and Co., 
have just received a large order for iron telegraph poles. 
Some of the shipyards on the northern rivers present a 
busier appearance, but there is still ample scope for im- 
provement. It is satisfactory to state that many of the 
vessels which were laid up so long are again afloat, and 
are securing remunerative freights. 


The Salt Trade at Middlesbrough.—This industry is 
rapidly extending. Messrs. Bell Brothers, the pioneers, 
are shipping large quantities of salt every week. Not only 
did this firm first successfully bore for the salt, but they 
raised it as brine, evaporated it, and have constructed 
large chemical works adjoining their blast furnaces at 
Port Clarence. There are now several salt-making firms 








at work on the Tees, and more boreholes are being put 
down. The Newcastle Chemical Company are now 
successfully sinking additional boreholes at their Haver- 
ton Hill works, and the progress which they have made 
by the Canadian system is very satisfactory. At a meet- 
ing of the shareholders of the Tees-side Iron and Engine 
Works a few days ago, a resolution was passed empower- 
ing the directors to put down boreholes on their property 
at Middlesbrough. In the course of a few months the 
production of salt in this district will be very consider- 
able, and Middlesbrough will be as well known for its 
salt and chemicals as it is for its iron and steelmaking. 

The Coal and Coke Trades.—The fuel trade is quiet, and 
prices are unchanged. There is a weaker demand for 
coke in consequence of the reduction in the make of 
Cleveland pig iron. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
steady on Thursday, with transactions done on forenoon 
Change at 393. 54d down to 39s. 44d. and back to 39s. 54d. 
cash, also at 393. 7d. and 39s. 74d. one month, the close 
being buyers at 39s. 5d. cash and 39s. 7d. one month, 
and sellers at 4d. per ton more. In the afternoon busi- 
ness was reported at 39s. 5d. cash and 39s. 7d. one month, 
and the market closed with sellers at 39s, 5d. cash and 
39s. 74d. one month, and buyers at 4d. per ton under. 
On Friday the market was rather firmer. Transactions 
took place in the forenoon at 393. 5d. and 39s. 44d. cash, 
and at 39s. 7d. one month, and the close was sellers at 
39s. 5d. cash and 39s. 7d. one month, with buyers at 4d. 
per ton lower. Prices advanced in the afternoon to 
393. 6d. cash and 393. 74d. one month, and sellers at the 
close wanted 393. 6d. cash and 39s. 8d. one month, with 
buyers at 4d. less per ton. Monday’s market was less 
buoyant, and prices lost 14d. per ton. There were trans- 
actions during the afternoon at 39s. 6d. to 393. 5d. cash, 
also at 39s. 8d. and 39s. 74d. one month, the close bein 
sellers at 393. 54d. cash and 393. 74d. one month, an 
buyers offering 4d. per ton lower. Business was done in 
the afternoon at 39s, 5d. to 39s. 4d. cash, also at 39s. 7d. 
and 39s. 64d. one month, with sellers at the close at 
39s. 44d. cash and 39s. 7d. one month, and buyers at 
4d. less per ton. The warrant market was strong 
yesterday, and prices improved to the extent of 3d. 
perton, During the forenoon transactions took place 
at 393. 5d. to 39s. 64d. cash, also at 39s. 7d. to 39s. 8d. 
one month, and at the close there were buyers at 39s. 6d. 
cash and 393. 8d. one month, with sellers at 4d. more per 
ton. Theafternoon quotations reached 39s. 74d. cash and 
and 39s. 9d. one month, the close being buyers at 39s. 7d. 
and 393. 9d. cash and one month, respectively, with sellers 
wanting $d. per ton higher. Middlesbrough warrants 
were quoted by sellers at 39s. cash, and hematite warrants 
changed hands at 41s. 6d. one month. To-day’s market was 
also firm, prices advancing in the forenoon to 39s. 84d. cash 
and 393. 104d. one month, from which there waa a decline 
in the afternoon of 4d. per ton. There is nut much change 
to report in reference to the state of the pig-iron trade for 
the past week. The demand for foundry iron remains 
quiet all round, and the requirements on the part of 
foreign and colonial consumers remain very limited. In 
some quarters, however, the feeling is of a more hopeful 
character, but speculation is meanwhile in abeyance. 
Some inquiry from America for hematite iron and old 
material has been reported during the week, but buyers 
are indisposed to pay the prices wanted. Several of the 
ironmasters are experiencing some difficulty with their 
miners in consequence of the fact that they will not concede 
the advance of wages which has been granted by most of 
the coalmasters throughout Lanarkshire, and generally 
promised in Ayrshire. This difficulty may result in 
some more of the blast furnaces being damped out. This 
week there are 82 blowing, as compared with 89 at this 
time last year. Last week’s shipments of Scotch pig iron 
amounted to 7928 tons, as against 9192 tons in the 
preceding week, and 7557 tons in the corresponding week 
of last year. The United States took 1150 tons ; Canada, 
1260 tons; Australia, &c., 475 tons; France, 250 tons; 
Italy, 650 tons ; Germany, 640 tons ; Holland, 150 tons ; 
China and Japan, 145 tons; and other countries took 
smaller quantities. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 817,749 
tons yesterday afternoon, as compared with 820,038 tons 
yesterday week, showing an increase of 2289 tons. A 
year ago the stock was very little above 621,000 tons, and 
the shipments have fallen off during the year nearly 
40,000 tons. 


Valuation of Scotch Iron and Steel Works.—The Valua- 
tion Appeal Court for the Middle Ward of Lanarkshire 
was held at Hamilton last Monday, on which occasion 
several points of interest arose in connection with appeals 
— the valuation of anumber of iron and steel works. 

essrs. A. and T. Miller, Globe Iron Works, Motherwell, 
asked their valuation to be reduced from &00l. to 450J. 
They complained that the assessor taxed them at 50/. a 
furnace, while in Coatbridge the rate ran from 20/. to 25l. 
Mr. Allan (assessor) replied that he had no control over 
Coatbridge district. The works were bought some years 
since at 7000/., and the rate per furnace was what was 
applied to the other works in the district. The Milnwood 
Iron Company appealed for a reduction from 500/. to 
3007. They maintained that 36/. per furnace was the 
highest in the district, except in Messrs. Miller’s case. 
Mr. Allan said the works, while costing originally 30,000/., 
were recently sold to the present proprietors for 9.00/., 
upon which sum he considered his valuation of 500/. an 
exceedingly modest one. He considered the valuation of 
such works in the district absurdly low. Both appeals 
were dismissed. Messrs. D. Colville and Sons, Dalzell 
Steel Works, Motherwell, asked a reduction from 4500/. 





to 30002. Mr. Patrick, who appeared for them, compared 
the proposed valuation with that of similar works to show 
that the appellants were entitled to the reduction asked. 
He demurred to the original cost of the works, especially 
in the present state of the steel trade, being made the 
basis A valuation. Mr. Allan strongly opposed any re- 
duction, and said the valuation should rather be increased 
than lowered. The Steel Company’s Newton Works, 
which stood at 10,000/., had a capacity of production of 
260 tons per shift, while at Dalzell Works, standing at 
45001., it was 196 tons per shift. He instanced other 
works with the same result, and added that as the works 
had cost over 100,000/., the percentage represented by 
45007. was a small one. The appeal was dismissed. The 
Clydesdale Iron and Steel Company, Holytown, appealed 
salane the valuation on their works reduced from 24007. 
to 1300/., at which it was fixed last year. Mr. Allan, who 
remarked that the company had carefully refrained from 
giving any information as to the cost of the works, said 
since last year they had added several steel furnaces, and 
his valuation was made on precisely the same basis as 
that of the Dalzell Works. The appeal was dismissed. 


Road Surveyors’ Association of Scotland.—A meeting of 
this Association was held in the council-room of the 
Edinburgh Exhibition last Friday, on which occasion a 
large number of members were present, Mr. W. Rankin 
Thornhill, vice-president, in the chair. Several papers 
were read, and, among others, one by Mr. M‘Lellan, 
Dunfermline, on ‘‘ Road Management in West Fife ;” 
one by Mr. Ballantine, Stirling, on ‘‘ Stonebreaking by 
Baxter’s Machine ;” and one by Mr. R. S. Anderson, 
Peebles, on ‘“‘The New Iron Girder Bridge at Inner- 
leithen.” An interesting discussion followed on matters 
affecting road management. 


Montrose Harbour.—At a meeting of the Montrose 
Harbour Board, held last Monday, it was unanimously 
resolved to proceed with the construction of a deep-water 
berth at the harbour, in accordance with a plan by 
Messrs. J. A. Leslie and Reid, civil engineers, Edinburgh, 
the materials to be employed being pitch pine and green- 
heart timber. The tender of Messrs. Charles Brand and 
Son, Glasgow, which is close upon 6000/., has been accepted, 
and operations are to be commenced immediately. 


Royal Scottish Society of Arts.—An extra meeting of this 
Society was held in Edinburgh on Monday evening, 
Mr. D. B. Peebles, president, in the chair. Reports were 
submitted regarding papers read and inventions brought 
before the Society duriug the past session. Two of the 
papers were specially recommended to the Prize Com- 
mittee for their consideration ; they were one on “‘ Fluid 
Prisms,” by Mr. Walter M. Hardie ; and one ona “‘ Snow 
Screen for Railways,” by Mr. W. L. Howie. 


TheStrike at Dalzell Steel Works.—The strike which was 
spoken of last week as have taken place at Dalzell Steel 
Works, Motherwell, still continues, and it has now ex- 
tended over all the departments. Some of the millmen 
and shearers resumed work last week, but they have since 
come out again, as the terms on which they went had not 
given satisfaction. 








A Pocket ATLAS OF THE WorRLD.—Mr. John Bartho- 
lomew, F.R.G.S.) has compiled a miniature atlas of the 
whole world, which is strongly and prettily bound, and 
can be easily carried in the pocket. It contains 54 good 
maps, clearly printed ; and a large proportion of them 
are devoted to the various colonies and dependencies of 
the empire. Several pages of descriptive information are 
also included, some of it being in a concize tabular form, 


ANOTHER SUBMARINE CABLE.—A submarine cable to 
Australia is proposed. The idea is to lay the cable from 
Vancouver, British Columbia, thence to the Aleutian or 
Sandwich Islands, in the Pacific; thence to Yeddo, 
Japan ; thence to Hong Kong, and thence to Australia 
and New Zealand. One question remaining undecided is 
said to be the most practicable route, the Aleutian or the 
Sandwich Islands. 


Tue MercHant VENTURERS’ ScHooL.—Mr. Wm. Mor- 
gans, F.G.S., one of the examiners for mine managers’ cer- 
tificates, has been appointed Lecturer on Practical Mining 
in this department of Merchant Venturers’ School, and 
Mr. Cook, Associate in Mining, Royal College of Science, 
has been appointed as his assistant. Properly equipped 
wulaluniage also now been added to the establishment. 
Mr. Sydney Everett, late a student in this department of 
the aon has recently been awarded a national scholar- 
ship by the Department of Science and Art. 


THe Late Mr. James Lainc.—The death of Mr. 
James Laing, engineer, Dundee, took place last Sunday, 
deceased being in the seventy-fourth year of his age. 
A native of Dundee, and a man of keen intellect and 
considerable inventive genius, Mr. Laing, who was the 
son of a manufacturer in the town, began life at the loom. 
His name has been chiefly associated with overhead sack- 
sewing machinery, and his inventions in this direction 
have entirely revolutionised the industry. The overhead 
sewing machine is extensively used in Dundee and else- 
where, and the invention is now in the hands of a limited 
liability company, on whose account the patent was 
bought from the inventor. The purchase money enabled 
Mr. Laing to live in comfort up till his death, and he was 
so favourably impressed with the value of University 
College, Dundee, in furthering scientific progress and in- 
vention, that out of his modest competency he provided 
for the endowment of a scientific bursary in connection 
with that institution, 
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THE COST OF MAINTAINING RAILWAY 
PERMANENT WAY. 

_Tue railroads of Great Britain have always been 
distinguished for the strength and stability of the 
permanent way. In these qualities English rail- 
roads are admitted to be facile princeps among the 
railways of the world. This fact is attributable to 
several causes. One of the most influential is 
perhaps the regulations imposed by the Board of 
Trade, which compel a railway to be constructed 
under conditions that leave no room for ‘“‘ jerry ” 
builders to operate. Railway companies have also 


had a command of greater resources than in most 
other countries where the “cloth has to be cut 








according to measure ”’—or, in other words, where 
railways have had to be built as they could. This 
has caused the work of English railway engineers 
to be regarded in other countries as perhaps 
needlessly expensive; and the old school of 
engineers, when called to provide railways for 
newer countries with more limited resources have 
found it often difficult to adapt themselves to the 
conditions imposed—conditions that do not in all 
cases admit of what they would consider ‘‘a good 
job.’ 

This state of things has been reflected alike in 
higher rates and fares, and in a greater amount of 
public convenience. The railways of Great Britain 
are admitted by most authorities to be the most 
comfortable in the world to travel on. This is a 
point upon which Mr. Sandberg lays great stress in 
the valuable paper which he recently submitted to 
the Institution of Civil Engineers. But the 
English railways are also distinguished for running 
the fastest trains in the world ; and a high rate of 
speed is quite incompatible with light, insecure, or 
slovenly-constructed permanent way. Finally, the 
English railways require to provide not only for the 
quickest, but also for the greatest traffic, relatively 
to the mileage constructed, of any system in the 
world, and, again, it must be obvious that a flimsy 
track and a heavy traffic cannot safely co-exist. 

This, however, is not all. There is good reason 
to believe that if the English railways had been less 
substantially built they would have entailed a much 
heavier cost in the maintenance of the permanent 
way, which is, on all railroads with a tolerably heavy 
traflic, one of the largest items of working 
expenditure. 

To obtain ample verification of this statement we 
do not need to travel farther than the United 
States, where the cost of maintaining the permanent 
way in 1880 amounted, according to the census 
official report, to 29.08 per cent. of the total 
working expenses, against only 17.8 per cent. in 
the United Kingdom. 

Put in another way, the average cost of 
maintenance of way per mile open for traftic 
amounted in the United States to 234/., and in the 
United Kingdom to 340/. in the year 1880; but in 
the United Kingdom the gross receipts from all 
traffic per mile open amounted to 3511/., whereas 
in the United States it was no more than 13201. per 
mile. So far, then, as these figures may be 
regarded as a test, the traftic that passed over the 
railways of the United Kingdom was nearly three 
times as great as that of the American lines. This 
means that to bring them up to the same relation 
of traffic to maintenance of way expenditure, the 
railways of the United States should have shown a 
very much larger average expenditure than that of 
British railways. 

There is still another test to which the matter 
may be put, although not perhaps so strictly 
relevant as either of the other two. The cost 
incurred in the maintenance of permanent way in 
the United States in 1880 amounted to 17.67 
per cent. of the total earnings of the railways of 
that country from all sources, whereas in the 
United Kingdom the corresponding figure was only 
9.4 per cent., or very little more than one-half. 

So far as can be ascertained, these comparisons 
are strictly parallel, in so far as they apply to 
exactly the same elements of cost. The following 
statement shows how these several elements compare 











with each other in the case of American lines : 
Amount. | 
Item. | se. _| Per Cent. 
aaaacea) 
1=1000 dols 
Repairs of road-bed and track 39,603 11.23 
Renewals of rails .. he 17,244 | 4.89 
a tyres .. 10,741 | 3.04 
Repairs of bridges .. ‘4 ea 9,009 2.55 
» buildings .. .. ..| 764 | 217 
we fences, crossings, &c. .. an 1,481 | 0.42 
Telegraph expenses ‘wages and upkeep) 3,576 1.01 
Taxes .. ae <a we ‘Se < 8,283 | 8.77 
Total 102,581 29.08 


We are without any knowledge of the propor- 
tions of the total expense incurred for renewals 
that go to wages and materials respectively. This 
is unfortunate, since we have such data furnished 
in the regular half-yearly reports of the British 
companies, and it would have been an economic 
fact of some importance had it been possible to 
separate these two main elements of outlay. That 
both have considerably decreased within recent 





years is known to all railway authorities. The 
decrease has, however, been far from uniform, as we 
shall presently see. 

Between 1874 and 1884, the following items of 
decrease in the cost of maintenance of way took 
place in each division of the United Kingdom : 





| 


Expenses per Train | 
Mile ir | 
Lae: tas Amant Per cent. of 
l ~ | Decrease,| Decrease. 
1874. | 1884. 
Sanne } 
d. Poo a. 

England and Wales 7.70 | 5.72 1.98 25 
Scotland wa Ae 7.79 | 5.52 2.27 29 
Ireland “ 10.49 | 8.50 1.99 19 
United Kingdom 7.85 | 6.82 2.03 26 





Here we find that the reduction has been greatest 
in the case of Scotland, and least in the case of 
Treland, the difference between the two countries 
amounting to as much as 10 per cent. 

The expenditure per open mile of railway for the 
same period has been as under : 

Expenses per Open | 
Mile of Running in 





-— Ste ee ae Decrease. 
1874. 1884, 
£ £ £ 
England and Wales 459 409 50 
Scotland ros aa 300 245 55 
Ireland se # 194 166 28 
United Kingdom 398 350 48 


These items of reduction must be considered in 
relation to the growth of traffic within the same 
period in order to fully understand their significance. 
What that growth has been we can only approxi- 
mately calculate from the gross receipts, which 
advanced during the interval in question from 
34591, to 35891. per open mile of line, but as there 
were considerable reductions of rates and fares over 
these ten years, the increase of traffic has really 
been greater than even these figures would appear 
to indicate. 

To whatever cause, or combination of causes, 
these economies may be attributable, they have not 
been attained by all companies in the same degree. 
On the contrary, the difference as between 1874 
and 1884 varies from a minimum of 3 per cent. per 
train-mile in the case of the Great Western to a 
maximum of 39 per cent. in the case of the Midland 
and Manchester, Sheffield, and Lincolnshire Rail- 
ways respectively, as the following figures prove : 
Statement showing the Expenditure Incurred in Mainte- 

nance of Way per Train Mile in 1874 and 1884 by 
_Leading British Railways. 





| 











3 38 
8 | 38 
a 1874. | 1884, $3 | 8 3 F 
o 8 } os 
ee | 528 
a* jean 
l-d&ot é | 
London and South-Western ..| 8.07| 6.53 1.54 | 19 
Great Eastern .. as --| 7.44) 4.98 2.46 33 
Great Northern .. --| 7.11 4.60 | 2.51 35 
Great Western .. .. —..|-7.15| 6.90 | 0.25 3 
Great South and West of Ire- | 
land + “e oe --/ 11.383} 8.18 3.20 28 
Lancashire and Yorkshire ..| 6,96 6.23 0.73 10 
London and North-Western .. 8.05 6.07 1.98 25 
London, Brighton, and South | 
Coast .. a “ --| 5.48 4.90 0.58 ll 
Manchester, Sheffield, and Lin- | } 
colnshire aa a -- 7.18) 4.40 2.78 39 
Midland a ee --| 7.30) 4.48 2,82 39 
North-Eastern .. as --| 8.43] 6.19 224 | 2 
South-Eastern ‘ --| 7.16] 4.97 2.19 31 
Caledonian 6.96} 5.04 1.92 28 
! 





It is certainly difficult to understand why the 
expenditure of the Manchester, Sheffield, and Lin- 
colnshire Railway should amount in 1884 to only 
4.40d. per train mile, while that of a neighbouring 
company—the Lancashire and Yorkshire—runs up 
to 6.23d. The only explanation that suggests itself 
is that some companies have not taken advantage of 
the sources of this economy to the same extent as 
others. With a view to indicating clearly what 
these sources are, we have compiled from the half- 
yearly reports of a thoroughly representative com- 
pany—the North-Western—the Table on the 
following page. 

On analysing these figures it appears that the 
economy has occurred almost exclusively in the 
cost of materials, since there has been comparatively 
little reduction in the cost of wages per mile main- 
tained. 

The reduced expenditure on materials amounts as 
between the first three and the last three years of 
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the series to 931. per mile, or about 50 per cent., the 
average for the former period being 197/. and for 
the latter 1041. per mile. 

On the North-Western line alone this represents 
a difference of 160,0531. per annum, If the same 
extent of economy were attained on the railways of 
the United Kingdom generally, the total reduction 
would be 1,767,0001. a year. 

Cost of Maintenance of Way on the London and North- 

Western Railway for the Ten Years ending 1885. 





! 
| Average 





Miles |Average| 
Half-Year Ended Wages.| Main- | per (Materials.| per 
| tained. | Mile. | | Mile, 
2 | £ 2 | 2 
June 80, 1876 ..| 183,545 | 1528 87 88,221 | _58 
December 31, 1876 | 130,887) 1553 84 256,986 165 
June 30, 1877 ..| 138,569 | 1556 89 71,398 46 


December 31, 1877 | 133,344; 1582 84 


to 
oe 
bat ne 
a 
eS 
-~ 
— 
on 
tw 





June 30,1878  .. 135,270) 1653 82 55,900 | 3k 
December 81, 1878 | 134,419' 1660 81 227,380 137 
June 30,1879 —..! 125,680 | 1666 75 59,886 | 36 
December 31, 1879 | 130,802; 1713 76 181,565 | 106 
June 30,1880 ../128,453| 1716 75 62,504 36 
December 81, 1880 | 128,116| 1629 79 | 126,569 | 78 
June 30, 1881 .| 180,581 | 1635 80 52,233 | 32 
December 31, 1881 | 131,244) 1659 79 | 137,662 83 
June 30, 1882 .| 130,290 | 1664 78 55,337 33 
December 31, 1882 | 132,483 | 1668 79 | 185,557 81 
June 30, 1883 .| 188,979 | 1684 83 | 48,715 | 29 
December 31, 1883 | 138,170) 1687 82 | 133,969 | 79 
June 30, 1884 ~—.., 136,113 | 1691 80 | 48,402 29 
December 31, 1884 | 136,849 | 1704 80 | 135,881 80 
June 30, 1885 .| 134,976 | 1712 79 | 42,484 | 25 
December 31, 1885 139,615 | 1721 81 | 120,608 70 


It is usual to hear this remarkable economy attri- 
buted to the introduction of steel rails. It must 
not, however, be forgotten that however potent 
a factor this may be in elucidating the problem, 
there are other circumstances that bear upon, and 
may possibly qualify, the figures just quoted. 

One of these is manifestly the price at which the 
materials of construction may be bought at different 
dates. Another is the degree of efficiency that has 
been maintained in the condition of the permanent 
way as between one period and another. 

Railway companies, as is well known, do not 
always maintain the same degree of efficiency over 
the whole of their system. When times are dull, 
and their receipts fall off, they show a tendency to 
limit renewals within the narrowest possible dimen- 
sions. When, on the contrary, trade is exceptionally 
brisk, and their coffers are fuller, they can afford to 
vote money more freely in the great spending de- 
partment. 

It is probably to this or some kindred fact that 
we must look for the great differences that occur in 
the cost of renewals on different railways that 
appear in all essential attributes and circumstances 
to have a great deal in common. 

The following Table, compiled from a good 
authority, shows the cost of renewals per mile per 
annum on a number of leading English lines during 
series of years prior to 1866 : 

Statement showing the Cost of Renewals of Permanent 

Way on Leading English Railways, over Series of Years 

to 1866. 


| Cost of Re- 


ee Average of |newals r 
Railway. Years. | Mile sae 
Annum, 

£ 
London and North-Western as ee 18} 145 
North-Eastern ne os es in 14 83 
Midland oa ss oe ab 2 174 84 
London and South-Western a ‘é ll 72 
Great Northern - ss “> : 9} 110 
Lancashire and Yorkshire... - os 15 | 156 
South-Eastern - os e» = 15 102 
London, Brighton, and South Coast... 12 94 
Manchester, Sheffield, and Lincolnshire 9 49 





In this Table we find a difference of nearly 200 
per cent. between the Manchester, Sheffield, and 
Lincolnshire Railway, with its average of 49I. per 
mile, and the North-Western, with 1461. per mile. 

It is interesting to compare the percentage and 
London and North-Western Railway. Total Expenditure 

incurred in Maintenance and Renewal of Permanent 

Way for the Ten Years ended December 31, 1885. 


t = Per Cent. | Average 
<9 | of Total. | Per Mile. 


} £ | 

Wages.. 5 ..| 2,668,386 | 29 | 81 
Materials a ie “ .»| 2,280,051 | 25 | 69 
Engine, ballasting .. - -.| 212,641 | 23 | 6 
Bridges, &c. .. cs mh .| 1,256,669 | 14 88 
Stations - ..| 658,647 7.3 20 
Other expenses .| 1,874,165 21.0 57 

Total and average . 8,950,459 98.6 270 





"Total miles maintained, $3,081. 





mileage proportions of the different items that enter 
into the cost of maintenance and renewal, as set out 
in the preceding Table. 

These figures, compiled from the half-yearly 
reports of the company, show that on the North- 
Western system wages form the heaviest item in 
the cost of maintenance, being 29 per cent. of the 
whole, as compared with 25 per cent. of the whole 
expended in materials, 14 per cent. in bridges, &c., 
and 7.3 per cent. in stations. 

The average expenditure per mile over the whole 
period has been 2701., which is 901. over the 
average cost of the railways of the United Kingdom 
as a whole for the same period. 

The following statement shows how this result 
compares with other leading British railways : 

Total Expenditure Incurred in Maintenance and Renewal 
of Permanent Way on Five Leading English Railways 
Sor the Ten Years ending December 31, 1885. 














{ | 
Total Year | | Average Ex- 

Railway, ‘Miles Main |Total Ex-| penditure 

| tained, |Peneivure.| ‘ber Mile. 
e | 8 
Great Western.. - --| 48,114 | 8,730,685 | 203 
London and North-Western | 33,081 8,950,459 | 270 
North. Eastern.. ei is 30,914 | 6,831,593 | 220 
Midland. . a 43 x 26,615 | 6,264,711 232 
Great Northern 7 ik 23,834 , 3.100,131 | 129 
Total and average 157,558 88,877,579, 210 





It will be observed that in the case of the Great 
Northern, the average annual cost has been less 
than one-half that of the North-Western ; and that 
on the Great Western the expenditure has been 
671. less per mile open. It is natural to seek for 
an explanation of these remarkable differences. 

The most obvious explanation is that in the 
railways showing the heaviest expenditure, there 
should be a heavier traffic to account for it. This 
is certainly very much the case, since the North- 
Western had, in 1884, gross receipts to the extent of 
about 57001. per mile, as against 46001. per mile on 
the Great Northern, and 3450/. on the Great 
Western. The difference in the case of the North- 
Western may thus be explained; but how about the 
Great Western, which, with 1150]. less of gross 
receipts per mile shows an average expenditure of 
741. more for maintenance and renewals ? 

The problem is evidently not fully solved by the 
considerations already put forward. In order to 
its complete elucidation it would be necessary to 
analyse the character of the traflic transported, the 
speed of the trains, the weight of the engines, and 
the number and description of the gradients. Into 
these several matters we cannot now enter. The 
points we have put forward are rather intended to 
suggest whether there are not such differences, as 
between one company and another, as might be 
modified or removed in the interests of general 
economy of working. 

One point that arrests the attention in making a 
comparison of the two leading English lines—the 
North-Western and the Great Western—are the dif- 
ferences that appear to exist in regard to the relative 
cost of wages and materials. In both cases, wages 
form 29 per cent. of the total expenditure on per- 
manent way, but when we come to look at the cost 
of materials, we find that they amount to 25 per 
cent. of the total on the North-Western, and to 
37 per cent. of the total on the Great Western, the 
figures for the latter line being as under : 


Great Western Railway.—Total Expenditure incurred on 
Permanent Way Account for Ten Years ending December 
31, 1885, 


Per Cent. of 
= oe Average per 
- Total Mile. 


Expenditure, | 





| £ € 
Wages «| 2,451,943 | 29 57 
Materials ..| 3,053,678 37 7 
Engine power ..| 108,093 1 | 25 
Bridges, &c. .. .| 1,514,939 18 35 
Stations a ..| 557,392 7 | 18 
Other expenses -.| 656,174 8 | 15 
Totals and averages a 8,342,199 100 | 193 

| | 





Year miles maintained, 43,114 


Before leaving this subject it may be well to call 
attention for a moment to the differences that 
appear to prevail in the cost of station mainte- 
nance. As we have already seen, the percentage pro- 
portion of the total permanent way expenditure in- 
curred on this behalf is about the same on the two 
leading lines, viz., 7 per cent., although the abso- 
lute amount is in one case 20/., and in the other only 


131. per mile, but we find that one company runs 
up to the extraordinary figure of 411. per mile for 
this branch of outlay. The averages of the five 
leading railways over a period have been : 


Expenditure incurred in Maintenance and Repairs of 
Stations on the Five Leading English Railways for the Ten 
Year's ending December 31, 1885, 

















‘Total Ex- | 
ty Average 
she Total Miles| penditure| ‘ 
Railway. Maintained.| on Sta- a 
| tions, | Per Mile. 
| 2 £ 
Great Western.. na sa 43,114 | 557,392 13 
London and North-Western $3,081 658,647 20 
North-Eastern... he es 80,914 794,086 26 
Midland .. iy ap Hie 26,615 | 1,095,925 41 
Great Northern +» «| 98,884 | $48,000 | 14 
Totals and average .| 157,558 | 3,454,050 | 22 





It will be understood that the expenditure on 
station accommodation is a function of the number 
of stations provided relatively to the mileage open, 
and it does not necessarily follow, therefore, that an 
—" high is also an extravagant outlay on this 

ead. 








MINING DITCHES. 

More than 27,000,000 dols. have been spent in 
the construction of mining ditches now in use in 
America, and besides these there are thousands 
of miles which have been abandoned, and of which 
no estimate can be obtained. These ditches con- 
vey water to the hydraulic gold mines, and have a 
total carrying capacity 315,000,000 gallons per 
hour, or 7,560,000,000 per day, sufficient to supply 
a population of 300,000,000 souls. The average 
flow during the season is, however, far below this, 
and the season seldom extends over the entire year. 
In California it begins with the first heavy rains, 
which seldom fall before the beginning of October, 
and at high altitudes it commences with the melt- 
ing of the snows in the spring. The closing is de- 
termined either by drought or by freezing of the 
source of supply. The average period, calculating 
from 142 water lines, is 211} days, with a range 
between 1353 days in Montana, and a continuous 
supply in Georgia. Hydraulic mining was first 
practised in California, but recent legislation having 
checked this industry the ditches are being largely 
utilised to supply water for motive power. The 
water used in the Sacramento and San Joaquin 
basin in 1880 and discharged into the river beds, 
represented a sheet of water 37} miles long, three 
miles wide, and 10 ft. deep. 

The ditches are trapezoidal in cross-sectien, the 
width being considerably greater at the top than 
the bottom. The dimensions vary very greatly, as 
might be expected. In California the bottom width 
varies from 1 ft. to 11 ft., the latter being quite 
exceptional ; 3 ft. to 5 ft. occurs very often. The 
top width is generally 50 per cent. greater, but the 
present tendency is to keep the sides more nearly 
vertical. The depth is from one-half to two-thirds 
the bottom width. The average current is about 
three miles an hour, but all speeds, from one and 
a half to five miles per hour are met with. The 
grade varies in California, with a few exceptions, 
between 10 ft. and 25 ft. per mile ; in Colorado, 
from 5 ft. to 10 ft. ; in Georgia, from 4 ft. to5 ft. ; 
in Idaho, from 10 ft. to 16 ft.; in Oregon, from 
6 ft. to 26 ft., although in some cases it rises to 
40 ft. Grades of 16 ft. to 20 ft. per mile are re- 
commended by some engineers for lines cut in good 
ground ; in light soft soil a slighter slope must be 
adopted. The steeper the grade the greater the 
carrying capacity, butas these ditches are always 
cut in soil and not in rock, a limit is soon reached 
to the power of their banks to withstand erosion. 
The Table on the next page, extracted from a re- 
port by Mr. Albert Williams of the tenth United 
States census, gives a very fair idea of the ditches 
of California, with the exception of that cited in 
the last line, which considerably exceeds any other 
example. 

If the speed of the current be not too great, the 
carrying capacity of a ditch increases as time gues 
on, for the silt is deposited on the sides and bottom, 
and forms a lining which reduces the leakage. At 
the commencement the loss is sometimes very great, 
and even when matters improve it averages from 
5 to 10 percent. At exposed positions where there 
are acute bends, it is often necessary to line the 
ditch with timber or stone to prevent the bank 





being cut out by the current. If it is necessary to 
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cross a cafion, or if the ground is rocky, wooden 
flumes are used to carry the water, and these are 
often supported on trestle work. They are gene- 
rally laid at a sharper gradient than the ditch in 
order to reduce their dimensions and cost. They 
cost more per yard than excavation in easy ground 
when a natural grade exists, but much less than 
ditches hewn out of solid rock or flanked with high 
walls, When the flume rests wholly or in part 
upon the earth or rock it is advisable to set it very 


Particulars of Mining Ditches in California. 








|Gallons per}; To Bottom 
Name. =| Hour. | Width, Width, Depth. Grade. 
| feet per 
Feather River mile, 
and Ophir : 1,750,000 | 9 6 8 11 
Mokelumne and | 
CampoSeco .. 700,000 | 9 5 = ; & 
( | 6 5 2 uy 
Happy Camp 8,283,200 6 5 it j | 183 
| 5 < | 
Gold Run 1,505,000 | 8$t08 2to5 | 1}to3)| 6to16 
Barker 490,000 5 3 } 63 
Tuolumne ' 2,100,000 | 11 to 15) 7e toll) 4 | 11 to 32 





close under the shelter of the bank for protection 
against slides, and exposed points are either guarded 
by wooden aprons placed over the flume, or by 
excavating gullies under the flume. In making the 
box, planks of heart sugar-pine are commonly used, 
of 1} in. to 2 in. in thickness and 16 ft. inlength. 
The planking makes butt joints at the ends; the 
longitudinal joints are covered with battens on the 
inside. The swelling of the wood fills up the joints 
and the leakage is very small. 

There are instances in which flumes have been 
carried along the face of a perpendicular precipice, 
by iron brackets fixed by stone bolts. The Miocene 
Mining Company’s ditch, in Butte County, Cali- 
fornia, is carried in this way for a distance of 
486 ft. at a height of 118 ft. above the bed of a 
ravine, and 200 ft. from the crest of the wall. The 
brackets are 8 ft. apart, and are made of 30-lb. 
T railroad rails bentinto L-form. Diagonal tie- 
rods of 3-in. round iron also run from the end of 
the short horizontal arm to the face of the rock. 
The flume is 4 ft. wide inside and 3 ft. deep, with 
acapacity of 3000 miners’ inches of water. The 
holes were drilled in the rock by men slung by 
ropes from above. In another case an erection of 
this kind was constructed by aid of a scaffold which 
projected beyond the last bracket erected, and 
accommodated the men engaged on the next set of 
holes. As the work proceeded, the scaffold was 
moved forward, and thus a cornice was built along 
the precipice without support either from above or 
below. 

It is difficult to estimate the annual cost of repairs 
to mining ditches, as they are continually under- 
going extension and improvement. It appears, 
however, to range between 6 and 12 per cent. of 
the original outlay, although both these limits are 
passed in many cases. The length of life is likewise 
uncertain, as many ditches are abandoned when 
the auriferous deposits have been exhausted or have 
‘* petered out,” and others are improved in a way 
which amounts to reconstruction in order that the 
large mining operations may be carried out. A 
few ditches now in use in California date back to 
1850; in Montana the oldest were built in 1861, 
and in Idaho in 1863. The greater proportion of 
the ditches are owned by mining companies, but 
some of the larger have been constructed to supply 
water on sale. The prices vary from 3 to 25 cents. 
per 24-hour-inch, the unit being the quantity 
of water which will flow through an orifice 
1 in. square under a head of 6 in. of water. This 
is equivalent to a discharge of .02624 cubic feet per 
second, or 2267 cubic feet per twenty-four hours. 








MINERS’ SAFETY LAMPS. 

TuE deplorable explosion which recently took 
place at the Woodend Colliery, West Leigh, 
differs from many previous disasters of a like cha- 
racter in that we have an account of its cause from 
an eye-witness, whom there seems no reason to 
doubt. We are not left to choose between the 
hypothesis of a blown-out shot, of naked lights 
employed contrary to rule, or of illicit smoking. 
One of the few survivors states, ‘‘The lamp of 
Benjamin Brown fired. I saw the light flash from 
his lamp, and there was a terrible report. Brown 
was a bit short of some stuff to fill his tub with, 
and he had his lamp swinging by a strap between 


his legs. I saw his lamp full of gas ; he blew at it 
and shook it, but the gauze burst open and the ex- 
plosion took place.” Probably never before has 
such a circumstantial narrative of the origin of a 
serious explosion been placed before the public. 
On numerous previous occasions, no doubt, men 
have seen the so-called safety lamps fire the gas 
around them, but they have been struck down by 
the fierce flame, and if not killed at the moment, 
the deadly afterdamp has choked the remaining 
spark of life, long before help could be brought to 
them, and they could relate what they had seen. 
Their knowledge came too late, and they died 
unable to warn their companions that their trust in 
the Davy lamp was a delusion which might at any 
moment be shattered. 

But John Woolley, after an escape which is un- 
precedented, tells us that he saw the gas fire in an 
old pattern Davy lamp, and communicate its flame 
to the surrounding atmosphere, and probably his 
evidence will lead to the abandonment of this form 
of lamp. Contrary to the teachings of Scripture, 
the testimony of one risen, as it were, from the 
dead, will have far greater effect than the utterances 
of the scientific prophets who for years past have 
proclaimed the danger of the simple Davy lamp. 
Nearly thirty years ago a series of experiments 
made by the North of England Institute of Mining 
and Mechanical Engineers, demonstrated the in- 
security of these lamps, and more recently the 
same thing has been shown by the Midland Insti- 
tute of Mining, Civil, and Mechanical Engineers. 
Yet these warnings were disregarded by many, and 
several colliery managers, when examined before 
the Commission on Accidents in Mines, expressed 
entire confidence in the safety afforded by the Davy 
lamp. The miners partook of the same confidence 
in many places, and in one fiery mine in South 
Wales, in which the owners offered to provide 
Mueseler and Tin Can Davy lamps at their own 
cost, in place of those already in use, the men 
threatened to give notice if the new lamps were 
forced upon them. In spite of the warnings of 
their manager, they were satisfied with the existing 
arrangements, and were not willing to give the 
extra attention which the new lamps demanded, in 
return for the greater security they offered. We 
shall now see whether the testimony of one of their 
own class, who has beheld, lighted through the 
gauze of a Davy lamp, the blast, which has car- 
ried thirty-eight of their number to their death, 
will be of more avail. 

The trust reposed in the Davy lamp, and also in 
the Clanny and the Stephenson, is the result of the 
security which they afforded under the conditions 
which prevailed when they were introduced, and of 
a failure, on the part of the users, to appreciate 
the changes which have occurred since that time. 
At the date of their invention, the speed of the ven- 
tilation currents in coal mines was very moderate, 
and rarely attained 5ft. per second in the main air- 
ways, while in the working places it was much 
smalier. But now speeds of 20 ft. to 25 ft. per second 
are frequent in main airways, while the faces of 
long-wall workings are swept by currents of from 
10 ft. to 15 ft. per second, and even in the stalls 
of pillar workings, velocities exceeding 5 ft. per 
second are met with. Now the immunity offered 
by the Davy lamp depends upon the capacity of 
wire gauze, of which it is made, to distribute by 
conduction, and subsequently to emit by radiation, 
the heat it receives from the burning gas within it. 
This capacity varies with diameter of the wire and 
the size of the mesh, and the sharper the current of 
explosive atmosphere to which the gauze is sub- 
jected, the greater must be its conducting power. 
A limit is, however, soon reached beyond which 
gauze, of a character which will not obstruct the 
light and will allow free ventilation, cannot disperse 
the heat so rapidly as it is generated. The metal 
then becomes hotter and hotter until it fires the 
gas outside it, and an explosion results. This is, 
we may assume, what occurred at Leigh, the 
statement that the lamp burst being, no doubt, 
inaccurate. A sudden inflow of gas appears to 
have occurred in the working-place either from 
the coal or from neighbouring workings, and to 
have been projected on the swinging lamp with 
a velocity which exceeded its powers of resistance. 
The lamp was not provided with any means for 
cutting off the supply of air, and the man does 
not appear to have had a jacket at hand in which 
to smother it and hence the combustion of the gas 





was rapidly communicated from the inside to the 
outside, 


The experiments made by the Commission on Ac- 
cidents in Mines show that while the Davy lamp is 
one of the most dangerous, it can be made one of the 
safest by the simple device of inclosing it in a lantern, 
and converting it into what is known as the “ tin- 
can Davy.” In this form it may be used with con- 
fidence in currents of a velocity up to 83 ft. per 
second, and it has the further advantage that it 
may be provided with a device for cutting off the 
air supply in case the gas ignites within the gauze. 
Very little extra trouble, if any, is entailed on the 
miner by thus enveloping his lamp, while the 
miserable light which it gives, about a fifth of 
a standard candle, is improved by being defended 
from draughts and eddies. But now that the Davy 
lamp is doomed for abandonment, it would be a pity 
not to replace it with the best which can be provided, 
and fortunately the investigation of the Mines 
Commission has demonstrated what class of lamps 
afford the greatest security. 

In their report they say : 

“There are several which combine a great degree of 
safety with other advantageous properties ; among these 
may be specially mentioned the lamps of Hann, Morgan, 
Purdy, and Soar. But there are four lamps in which 
the quality of safety, in a pre-eminent degree, is combined 
with simplicity of construction, and with illuminating 

wer at least fully equal to that of any of the lamps 

itherto in general use. These are Gray’s lamp, Marsaut’s 
lamp, the lamp of the latest pattern proposed by Evan 
Thomas, and the bonneted Mueseler lamp. With the 
first three there is no probability of the flame being 
extinguished under any circumstances attending ordinary 
use,' but with the bonneted Mueseler (as with all Mueselers) 
care must be taken to avoid a considerable inclination 
to the vertical direction.” 

In the following Table the main facts in reference to 
these lamps are collected, and the lamps themselves are 
illustrated in Figs. 1 to 4, on the next page. 
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we, EESE! 2.Beo | saad 
os BO8e £225 | SESS 
a Sano 5 ae abas 
Ib. ft. perm. | min 
Marsaut, three gauzes 2.75 0.4t00.5 3100 | 2 
1» «tO ~ ..| 2.75 10.6,,0.7 2000 1 
i .| 2.75 0.6 ,,0.7 800 15 
aie, a .| 2.75 0.6,,0.7, 2650 5 
Mueseler with bonnet* 2.75 0.3,,0.4, 2850 t 
iA .| 2.75 '0.3,,0.4 2650 | 1 
Gray .| 2.75 10.3,,0.4 3100 | 1 
i aS ‘| 2.75 10.3 },0.4 2857 |1m. 40sec. 
Evan Thomas .. | 3.25 (0.4,,0.5 


3200 /? so 4 


| 

* Those refer to the experiments in the Ellis-Lever competition, 

t In an explosive current with this high velocity the gas some- 
times continues to burn under the gauze ring, but in general it is 
extinguished in a few seconds, 

The construction of the different lamps is clearly 
shown in the engravings. In Gray’s lamp, Fig. 1, 
the air to feed the flame is led downwards through 
tubes to gauze-covered apertures at the base, and 
the products of combustion escape through a gauze 
disc at the top. The Marsaut lamp with three 
gauzes (Fig. 2) has air inlets near the base of the 
gauze chimney, and the two currents pass each 
other. The Mueseler lamp (Fig. 3), is well known, 
and is safe; but if it be tilted the products of com- 
bustion are forced again to the wick by the incoming 
air and smothers the flame. The Commissioners 
give high praise to Evan Thomas’s new lamp 
(Fig. 4), which for more than seven minutes 
was exposed to a current of gas and air at a speed 
of 53 ft. per second or 36 miles an hour, and 
yet at the end of the time it appeared as unlikely 
to pass the flame through the gauze as when it com- 
menced. And this result is gained by simple means 
which do not add to the cost or difficulty in keeping 
in order. The flame is surrounded by a cylinder of 
thick glass, which allows the light to pass freely. The 
products of combustion rise in a gauze chimney, 
which is also capped with two layers of gauze a 
little distance apart. Around this chimney is a 
sheet metal case perforated with a ring of holes near 
its base, and two rings at the top, one in the cap 
and one just below the cap. The air to support 
combustion enters by the holes near the base, and 
is deflected upwards by a baffle plate, so that it 
rises vertically a short distance before it can turn 
or pass through the gauze of the chimney, and de- 
scend to the flame. The products of combustion 
are thus forced to ascend through the centre of the 
chimney, and pass through the two caps at the top, 
and thence through the holes in the case. These 
holes are also protected by an internal baffle plate, 
so that draught entering by one set of holes is 
emitted at the other, and does not pass into the 
body of the lamp. 








With such a lamp in the market and several 
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MINERS’ SAFETY LAMPS. 
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others approaching or equalling it in excellence, it 
is time for the Legislature to interfere and to 
lay down a standard test to which all safety lamps 
shall be submitted before their use becomes legal. 
We would not advise the course followed in Bel- 
gium, where the exact form and dimensions of the 
lamp are prescribed, as such a course tends to pre- 
vent improvement, but we would urge on the Home 
Secretary to take advantage of the present oppor- 
tunity, when the Davy lamp has been caught in 
jlagraute delicto, to take measures to protect our 
miners from the dangers caused by their own preju- 
dice or poverty, and to save the public from these 
recurring horrors. At this moment the iron is hot ; 
all the owners and managers of collieries have the 
report of the Mines Commission in their hands, 
and the more intelligent of them have long been 
convinced that the common safety lamp is a delu- 
sion. The miners themselves must now have had 
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NOTES. | 
Tue Esquimavtt Dock. 

WE understand that the Minister of Public Works 
of the Canadian Dominion proposes, in view of the 
vast trade likely to spring up between Canada and | 
the East, to enlarge the new graving dock recently | 
completed at Esquimault, British Columbia. The} 
dock at present is 90 ft. wide at the top and _ 41 ft. | 
wide at the bottom, with an entrance of 65 ft. in| 
width. At ordinary spring tides there is 26 ft. 6 in. | 
of water on the sills. The length of the dock is at | 
present 380 ft., but it is proposed to extend this to 
430 ft. When this is done it will be capable of accom- 
modating any vessel of the North Pacific Imperial 
Squadron, or the large Trans-Pacific steamships. 


A THERMOMETRIC PaIn'. 
Mr. Henry Crookes has brought out a red paint 
which possesses the property of changing its colour 


replace the use of these metals in electrotyping. 
It will be highly useful in plating chemists’ crucibles, 


|and so on. German silver, for example, plated 
with platinum, can be used to manipulate strong 


acids. By the Bright process platinum can be 
deposited on any surface which can be electro- 
plated with other metals, 


Satt Worktine In South DurHam. 

Since we referred to the utilisation of the salt 
deposits of South Durham, an interesting experiment 
has commenced. It may be remembered that all 
or nearly all the boreholes put down to the salt 
rock in that district, have been by one system. An 
attempt is now in course of being made, and so far 
with success, to introduce another method of boring, 
which it is contended will be much more expeditious 
and economical. Two of the owners of salt royalties, 
each of whom has had borings put down by the 
system generally pursued, have joined together to 





their eyes opened as they never had before, and will as it gets hotter, until at a certain temperature it 
not dare to face the storm of public opprobrium becomes very dark. ©n being allowed to cool it 
which would fall upon them if they opposed a returns to its original hue. The property is said 
measure the necessity of which is now rendered so not to disappear with age ; and if so the paint may 
natent that it comes home to the densest mind. be useful in some ways, at least as a rough and 
n the years 1875 to 1884 inclusive, 2562 lives ready indicator of temperature. For example, the 
were lost by the explosion of firedamp, that is, temperature of bearings or other parts of machinery, 
it caused 22.9 per cent. of the total deaths in of conducting wires, and so on, might be indicated 
mines from all causes. In one year (1880) the roll by its means, especially if a standard of comparison 
included the enormous number of 499, while 1882 or scale of colours showing the equivalent tem- 
was responsible for half this amount. How many peratures were provided with the paint to test 
of these men were slain by the use of bad lamps we it by. It was especially for this purpose that a 
can never tell, but it is probable that a large similar pigment was placed before the public some 
number of them were, and it is quite time that this years since. 


cP iy afer ieee niente eee eee ee 


source of danger was removed. 

It has been proposed to abolish the use of 
gunpowder in fiery mines, but the matter raised 
so much opposition, owing to the increased ex- 
sort it would entail, that it has been postponed. 

ut here is a reform which would cost nothing 
but the price of the lamps, and would probably 
be as valuable as the other, and if it be not 
carried out the responsibility for the next disaster 
will lie at the doors of the men who persist in 
the use of defective apparatus, and of the autho- 





PiatinuM PLATING. 

Platinum has not been much used in electro- | 
plating, notwithstanding its hard, durable, and | 
protective properties. This is, perhaps, chiefly | 
owing to the practical difficulty of obtaining a good | 
firm ‘‘reguline” deposit. A process for effecting | 
this has, however, been brought out recently by a | 
Mr. Bright, whose patents have been acquired by | 
the Bright Platinum Plating Company, and are in | 
actual operation in London at works established | 
there. Platinum has the advantage of keeping its | 


introduce the American system of boring into this 
country. An arrangement was made, the borers 
and their tools have been brought over, and at the 
time of writing very rapid progress has been made. 
The boring is at Cowpen Marsh, not far from 
Haverton Hill ; and under the new system of boring 
a depth of at least 100 ft. has been advanced in one 
day. The system employed is that used in the 
American oil region ; and in the instance now in 
course of trial here, the hole is about a 5 in. one. 
If the salt rock be reached at about the same depth 
as that of the earlier boreholes near, the total depth 
will be about 1000 ft. to 1100 ft. ; but as there is 
doubt as to the exact depth, it is impossible to state 
definitely the period of completion of the boring. 
A record of the drilling of an American oil well 
shows that in that case accidents and stoppages 
made the average rate of progress only about 36 ft. 
per day ; but at this rate even a very limited time 
should now test the applicability of the system to 
the novel conditions of the South Durham salt 
trade, and the rapidity of its progress in it. 


Wroveut-Iron Pipss, 
In our issue of July 9 we reprinted a paper read 


rities who do not interfere to save them from their colour where silver, brass, or copper becomes | by Mr. Hamilton Smith before the Iron and Steel 
‘discoloured, and will, to some extent at least, Institute on ‘‘ Wrought-Iron Conduit Pipes.” 


folly. 
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Further information on this interesting subject is 
to be found in a report on ‘‘ Placer Mines and 
Mining Ditches,” written by Albert Williams, Jun., 
for the tenth United States census return. The 
mixture used to protect the pipes from rust is of the 
following proportions : 


Per cent. 
Crude asphaltum ba dis ice : 28 
Coal tar (free from oily substance) 72 
or 
Refined asphaltum ... : 2 ast 
Coal tar (free from oily substances) 83 


When the mass has been boiled to a proper con- 
sistency, and by test the coating is found to be 
brittle, it at once indicates that the mixture has 
been boiled too hot, or that there is too much oil 
in the tar orasphaltum. It is customary in the pipes 
used in hydraulic mining to put the following strain 
on the iron per square ‘inch of section: No. 12, 
7000 lb. to 9000 lb.; No. 12 to 9, 9000 lb. to 
12,000 lb. ; 9 in. to ;3;in., 12,000 Ib. to 14,000 Ib. ; 
} in. to 2 in., 17,000 Ib. to 18,000 lb. The diameters 
of the rivets usually employed are : No. 18, ;f, in. ; 
No. 16, °; in: ; Nos. 14, 12, 11, 5 in.; Nos. 10 
8, 7, 2 in. ; in. plate, } in. ; ,% in. plate, ~ in. ; 
2 in. plate, } in. The following Table shows details 
of construction for a 22 in. pipe. 
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AMERICAN RAILROAD PROGRESS. 

The length of railroad completed in the United 
States at the close of 1885 was 128,969 miles, show- 
ing an increase of 3131 miles, or 2.40 per cent., as 
compared with the corresponding length of line in 
operation at the close of 1884. Complete informa- 
tion is available as to the results attending the con- 
struction and working of 123,110 miles of American 
railroad, and it appears that the aggregate share 
capital and indebtedness of the companies owning 
this mileage, amounted at the close of 1885 to 
7,842,533,179 dols., as compared with 7,676,399, 054 
dols. at the close of 1884, showing an increase of 
166,134,125 dols., or 2.20 per cent. The aggregate 
revenue acquired in 1885 was 772,568,833 dols., as 
compared with 770,684,908 dols. in 1884, showing 
an increase of 1,818,925 dols., or 0.24 per cent. 
last year. The earnings from freight last year were 
519,690,992 dols.; from passengers, 200,883,911 
dols. ; and from miscellaneous sources, 51,993,930 
dols. The aggregate working expenses of the year 
having been 503,074,902 dols., the net revenue 
acquired for the twelve months was 269,493,931 
dols. It will be seen that the gross revenue ac- 
quired in 1885 amounted to nearly 10 per cent. 
of the capital expended, while the net return 
for the year was nearly 34 per cent. The 
amount of interest paid on bonds in 1885 was 
189,426,035 dols., against 176,694,302 dols. paid in 
1884. The amount of dividends distributed for 
1885 was 77,672,105 dols., as compared with 
93,244,835 dols., distributed for 1884. The average 
interest paid on the aggregate bonded debts of the 
companies in 1885 was 4.77 per cent., against 4.66 
per cent. for 1884. The average dividend paid 
upon the share capital last year was 2.02 per cent., 
as compared with 2.44 per cent. for 1884. It will 
be seen that the 123,110 miles to which these data 
relate had cost to the close of 1885, 1,568,506,6361. 
in English money, or at the rate of 12,742I. per mile. 
Of the 3131 miles of new mileage constructed in 
the United States last year, 15 miles were built in 
New England States, 377 miles in the Middle 
States, 784 miles in the Southern States, 1691 miles 
in the Western States and Territories, and 262 
miles in the Pacific States and Territories. 


THE VoyaGE or THE ‘‘ VortTa.” 

On Monday last the electric boat Volta crossed 
from Calais to Dover and baek again under the pro- 
pulsion of power stored in secondary batteries. 
The double trip was made with a single charge, 
which proved amply sufficient for the purpose, and 
was in every way successful, although it is not very 
clear that it demonstrated anything more than 
could have been shown by a run in the Thames or 





the Solent. The boat passed the pierhead at Dover 
at 10.41 a.m., and eo the pierhead at Calais at 
2.32 p.m., the run having occupied 3 hours and 51 
minutes. Thereturn journey was made in 4 hours 
23 minutes, the total running time being thus 
8 hours 14 minutes. This is no great speed, far 
below the maximum of which the boat is capable, 
but it was necessary to economise the power in view 
of the possible contingencies which may arise. 
Three different speeds can be obtained by various 
groupings of the two Reckenzaun motors which are 
employed. These motors are both on the same 
shaft, which they drive direct. For the slow speed 
the motors are coupled in series, the current pass- 
ing through them in succession, and driving them at 
about 600 revolutions per minute. For the medium 
speed only one motor is employed, while for the 
fast speed they are placed parallel, thus affording 
two circuits to the current. Under the last con- 
dition the speed of rotation is 1000 per minute, 
and the brake horse-power 16. The motors drive 
a three-bladed screw, 20 in. in diameter, and 11 in. 
pitch, coupled direct to the main shaft. The 
motors measure together 3ft. 10in. long, by 
1ft. 9in. wide, by 12}in. high, over all. They 
weigh 7301b., and are worked by sixty-one E.P.S. 
cells, weighing about 2 tons, and each giving 
one horse-power for one hour. On Monday the 
battery gave a current of 120 volts and 28 ampéres, 
which was maintained constant until Dover was 
nearly reached on the return journey, when it had 
fallen to 24 amperes. The boat, which was designed 
and built by Mr. Skelton, of Millwall, measures 
37 ft. by 6ft. 10in. It carried a party of ten, 
among whom was Mr. Reckenzaun and Mr. 
Stephens, of the firm of Stephens, Smith, and Co., 
who have supplied the machinery. The noticeable 
feature in this trip, as in all previous experiments 
with electric boats, was the perfect stillness of its 
passage through the water. It is remarkable that 
the wonderful superiority in this respect over the 
noisy puffing steam launch, should not already have 
led to the general use of this method of propulsion 
for purposes of pleasure. 


New THermo-Execrric Marexia.s. 

M. G. Chaperon, a French physicist, has made 
a set of researches on the thermo-electric pro- 
perties of a number of substances which promise to 
become useful as new materals for the construc- 
tion of thermo-electric generators. The method 
consists in taking a small fragment of the substance 
and bringing one end into contact with a source of 
heat in the shape of an iron crucible containing 
some fused alloy, a thin layer of silver being inter- 
posed if the substance attacks the alloy, while 
the other end of the substance is cooled by water 
circulating in a small silver tube. A thermometer 
in the alloy gives the temperature of the heated 
junction. In cases of higher temperature, a bar of 
copper kept hot takes the place of the crucible. 
The electromotive force is that of the substance and 
the couple formed by the substance and the silver ; 
and it is measured by the Lippmann electrometer 
and a potentiometer giving ;45 volt values. The 
following results have been obtained : 

Electromotive Forces. 
Temperature. 


Positive Bodies. From 20 deg. From 20 deg. to 


to 12 deg. C. 400 deg. C. 
Volis. Volts 

Todide of silver 0.115 0.192 
Phosphide of zinc ... 0.107 0.362 
Sulphide of tin : 0.052 0.227 
Crystallised galena... 0.034 
Oxide of copper, thin 

plates ods ei 0.03 
Arsenide of zinc 0.014 
Antimonide of zinc... 0.018 
Sulphide of silver ... 0.091 0.108 
Specular iron Sua 0.063 0.25 
Crystallised galena 

(another specimen) 0.029 


Other substances such as sulphide of antimony, 
iodide of lead, oxide of tin, crystallised silicium, 
&c., give thermo-electric results. The curves re- 
presenting the electromotive force in terms of fall 
of temperature show in general a uniform progress 
from a certain point. For sulphide of silver 
and iodide of silver the law, however, of varia- 
tion suddenly changes, and does not appear to be 
representable by a continuous function. The sul- 
phide of silver exhibits the property of reduction 
to the metallic state locally in a great number of 
circumstances, when it is traversed by a flow of 
heat between two conducting surfaces. This effect 
is easily produced by placing a plate of sulphide 
between a heated plate of silver and a cooled tube 


of silver. The whole being isolated, there forms 
itself in a few moments a deposit of silver on cer- 
tain points of the cold contact. This deposit 
argues a current going from the sulphide to the cold 
silver. 

Great NortTHERN TELEGRAPH CoMPANY. 

The directors of this undertaking—which is one 
of the most important and interesting of its class— 
have recently reported progress for 1885. The com- 
pany sustained altogether last year some sixteen in- 
terruptions of its cables ; of these interruptions, nine 
occurred in Europe and seven in the extreme East. 
As the company was enabled, however, with one 
exception, to avail itself of an alternative route, 
there was no actual interruption of its traffic ; and 
the actual loss sustained was virtually confined to a 
reduction in the stock of cables in reserve—a re- 
duction which it was necessary to make good by 
the purchase of new cables. The only serious in- 
terruption of the company’s business last year was 
occasioned by the route followed by the Wiadiwo- 
stock line—which, crossing Siberia, unites the 
company’s system in Europe to its network in the 
extreme East—having been flooded for fifteen days 
during May. The company’s revenue from the 
transmission of telegrams was larger in 1885 than 
1884 ; but this encouraging fact was more than 
neutralised by a larger loss sustained in remittances. 
During the last few months losses on exchange 
have absorbed no less than one-fifth of the whole 
revenue collected by the company in China and 
Japan. As regards the current year, it is expected 
that the company’s revenue will be considerably 
affected by the reduction in telegraph charges de- 
termined on by the International Telegraphic Con- 
ference held at Berlin in August and September 
last year. As an instance of the heavy reductions 
enforced by this conference, it may be stated that 
a twelve-word telegram between Great Britain and 
Russia, which has hitherto cost 8s. 7d., from July 
1 last, involved a charge of only 6s. A similar 
telegram between France and Russia has hitherto 
cost 5s. 1ld., but from the same date it cost only 
4s. 7d. A telegram between Europe and the stations 
of the Great Northern Telegraph Company in China 
and Japan previously cost 8s. per word ; but now it 
only costs 6s. 10d. per word. The reduction of 
charges indicated will, no doubt, lead to an increase 
of business ; but such an increase can only be accom- 
modated by a larger staff, and by increased ap- 
pliances, so that the directors of the Great Northern 
Telegraph Company consider it doubtful whether 
the company will be enabled to maintain its present 
rate of dividend. As regards 1885, the dividend 
declared is at the rate of 8 per cent. per annum, 
representing a distribution of 120,833/., a balance 
of 29,5331. being at the same time carried to the 
credit of 1886. It should also be added that the 
reserve fund was increased from 368,6361. at the 
commencement of 1885, to 417,448]. at the com- 
mencement of 1886. Whatever, then, the future 
may have in store for the Great Northern Telegraph 
Company, its present position must undoubtedly 
be regarded as satisfactory. 


THe WetsH Ports. 

Nothing shows the growing importance of the 
Welsh ports more clearly then the fact that Cardiff 
stands second inthe United Kingdom in the list of 
‘* clearances with cargo in the foreign and colonial 
trades.” And it would take buta small increase 
to raise her into the first position, for Liverpool 
owes its supremacy over Cardiff to the small 
difference of 83,237 registered tons, the figures 
being 4,587,929 tons and 4,504,692 tons respec- 
tively. In 1884 the difference was 330,000, and 
in 1881 Cardiff was only third in the list, not 
overstepping London until the following year. 
Thus, if her former rate of progress be maintained, 
she will soon pass Liverpool and become the leading 
port, as judged by this standard. The two other 
principal Welsh ports make a good figure, although 
they come far behind Cardiff. Newport stands 
seventh, with 1,120,870 tons, and Swansea ninth, 
with 743,436 tons. It goes without saying that when 
we turn to the import trade we find that the current 
of commerce, which runs so strongly from the 
British Channel, takes other directions. Last year 
Cardiff only received 660,237 registered tons of 
imports from foreign and colonial ports, being 
seventh in the list. Newport was tenth with 
522,453 tons, and Swansea sixteenth with 292,978 
tons. In this department. of trade London stands 





supreme with 6,770,662 tons, being followed by 
Liverpool with 5,123,118 tons, and by Hull (a long 
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way after) with 1,627,586 tons. Newport made a 
substantial advance of 20,000 tons last year in the 
trade, while Cardiff, on the contrary, fell off 30,000 
tons. If we add the foreign and colonial import 
and exports trades together, Cardiff stands third on 
the list, and if we include vessels in cargo in the 
same trade, Cardiff stands fourth, coming behind 
the Tyne ports by 38,000 tons. It still keeps the 
same position if we comprise in the calculation all 
kinds of vessels and trades for 1885. The following 
two Tables show the relative positions of the lead- 
ing ports at the end of 1885 in the foreign and 
colonial trade : 


Clearances with Cargoes in the Foreign and Colonial Trades. 





istered 


Port. one. 


Status. Vessels, 


... Liverpool .. 

. Cardiff 

..| London 

... Tyne Ports.. 

- Glasgow 
Hull.. 
Newport 
Sunderland 

..| Swansea 

.| Southampton 


Ist .. 
2nd.. 
8rd .. 
4th .. 
6th .. 
6th .. 





Cargoes Imported from Foreign and Colonial Ports. 


Port. | Registered 


Vessels. Spas 


Status. 





10,190 
4,589 
2,844 
2,380 
1,817 

916 
1,527 
1,355 

830 


London 6,770,662 

Liverpool .. 

..| Hull > 

..| Tyne Ports 

-| Southampton 

--| Glasgow 

.| Cardiff 

--| Leith 

..| Bristol 

.-| Newport 1,002 

.| Grimsby ies 1,157 
Harwich .. a 909 

.-| Goole re ‘ 1,080 

..| Hartlepool... 902 

..| Greenock .. 484 

a Swansea 955 





292,978 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 4, 1886. 

TRACK-LAYING is progressing in the United States at 
this time on 163 different roads. During the first 
eight months of this year, 3500 miles of main line have 
been laid, besides probably as much of side track and 
extensions not reported. The total mileage laid 
during July aud August has nearly doubled that of 
the previous six months. Work is being vigorously 

rosecuted in all sections of the country, and rails are 
Coe forwarded for track-laying at the rate of 40,000 
tons per week. The most favourable reports are 
received from all iron and steel making centres. 
Prices are firm in every branch, Old iron rails have 
advanced 1 dol. per ton and steel rails 50 cents, and 
orders cannot be filled. Orders have been cabled this 
week to British ports, and under the improving de- 
mand prices are kept at the top limit. For immediate 
delivery 21 dols. and 22 dols. have been readily paid 
this week. For October deliveries 21 dols, is offered 
for home rails. Prices are irregular for foreign rails. 
Several large lots of Bessemer have been sold this 
week at 18.75 dols., 18 dols., and 19.25 dols. Thirty 
per cent. German spiegeleisen sold at 31 dols., and 
two or three large orders will be placed next week for 
delivery as soon as possible, Receipts of ore from Cuba 
this year are 150,000 tons. The total receipts during 
this year from all foreign points will foot up 1,050,000. 
Domestic ore is in very active demand, and all banks 
are working to full capacity. Prices are very firm. 
Large winter contracts for iron and steel material are 
being given out. Buyers of pig iron are placing con- 
tracts for forge, for delivery at 16 dols. up to the end 
of the year; for foundry No. 2, 17 dols., and for 
No. 1, 18 dols. to 18.50, according to quality. Plate, 
tank, and flange iron have advanced one-tenth of a 
cent per pound. Structural iron is quiet and firm, 
and heavy orders will be placed during this month, 
amounting in the aggregate to about 15,000 tons. The 
demand for building material is very heavy. There 
are prospects of a rather limited supply of, white pine 
from the north-west, and prices in primary markets 
have been advanced 1 dol. perm. The secret of the 
activity is due to the improving demand for manufac- 
tured products of all kinds. Building activity is un- 
abated. St. Louis, Chicago, and St. Paul are more 
active than eastern cities. But there is no complaint 
in Boston, New York, or Philadelphia. The entire re- 
sident labour in the building trades is fully employed. 





ROWLAND MASON ORDISH. 

Ir is with much regret that we announce the death 
of Mr. Rowland Mason Ordish, which took place on 
the evening of Sunday last, September 12. Mr. Or- 
dish was an engineer of no ordinary ability, but he 





was so, not so much by reason of his professional 
training—of which he had little or none—as by nature 
and intuition. He was a native of Derbyshire, and 
commenced his professional career in 1844, during the 
railway mania. Whilst a mere youth he was engaged 
in an engineer's office, where his principal employment 
was putting the writing on the drawings of others, for 
which he had a special aptitude. In the office, com- 
petitive designs were being got out for an iron bridge 
over the Thames at Windsor, and in his spare mo- 
ments young Ordish began making sketches of a bridge. 
Struck by the originality of the design and correct- 
ness of the proportions, the principal encouraged him 
to persevere, which he did, and his design, with many 
others, was ultimately submitted to Her Majesty, who 
selected it from amongst the rest, and the Victoria 
Bridge at Windsor was erected from Mr. Ordish’s 
design. He at once took a prominent position in the 
office, and his latent engineering talent was rapidly 
developed. He was largely engaged on railway con- 
struction in Denmark for Mr. Brounger, and in course 
of time was engaged with Messrs. Fox, Henderson, 
and Co., of Birmingham. There he assisted in work- 
ing out the details of the ironwork for the Exhibition of 
1851, and in superintending the erection of that build- 
ing in Hyde Park. He subsequently had charge of its 
re-erection at Sydenham as the Crystal Palace. Mr. 
Ordish afterwards occupied a responsible position in 
the Director of Works Department of the Admiralty 
under Colonel Greene, the offices of which were then 
at Somerset House. 

About the year 1856 Mr. Ordish commenced practice 
on his own account at 18, Great George-street, West- 
minster, where he continued for some years. At first 
he was in partnership with Mr. Dewdney, and subse- 
quently with Mr. Le Feuvre. He was the inventor of the 
rigid system of suspension, which principle he first 
carried out in two bridges over the Moldau at 
Prague, and afterwards in the Albert Bridge over the 
Thames at Chelsea, which he designed and constructed. 
He also designed several other bridges on the same 
principle for various rivers on the Continent. He was 
consulted respecting the domes of the Exhibition 
building of 1862, which were considered to be unsafe, 
and he devised and put up a system of bracing which 
insured their stability. He worked out the details of 
the ironwork of the Amsterdam Crystal Palace from 
the designs of the architect, Mr. Outshorn, the iron- 
work for which was made partly, if not wholly, in 
England. The Amsterdam railway station roof was 
also designed and put up by Mr. Ordish, as well as an 
iron-fronted house erected in Derby for Messrs. Hay- 
wood and Co. He likewise, as engineer to the Dublin 
Exhibition of 1865, got out the details of the ironwork 
of that building, now the Albert Palace, Battersea. He 
was the inventor of a cast-iron railway chair in which 
the grip on the rail was obtained from the elasticity of 
the iron, a wedge-shaped serrated cast-iron key taking 
into serrations on the jaw, enabling the permanent set 
to be followed up. Although some miles of these chairs 
were laid and worked very satisfactorily, they never 
came into general use. 

Amongst Mr. Ordish’s Parliamentary schemes were 
two which attracted considerable attention at the 
time, and have since continued to do so. One of these 
was for a high-level suspension bridge on his rigid 
principle over the Thames near the Tower of London, 
whilst the other was for an underground railway from 
Charing Cross to Euston to connect the South-Eastern 
and the North-Western systems. Mr. Ordish also 
worked out for Sir Charles Fox the details of the iron- 
work for the bridges for widening the London, Chat- 
ham, and Dover Railway Metropolitan Extension, 
notably the bridge which carries the line over the 
Thames at Pimlico. Until very recently examples 
of Mr. Ordish’s bold and striking octagonal cast- 
iron columns were to be seen at the Blackfriars 
Station of that line, they having only just been 
taken down for the alterations in connection with 
the new St. Paul’s Station. Columns of the same 
design, but of dwarfed structure, are to be seen 
on the line near Battersea Park, and are well 
worthy of study and imitation for their simplicity, 
solidity, and elegance. Amongst the numerous other 
works in iron either designed by Mr. Ordish or of 
which he worked out the details, we may mention the 
Albert Hall roof, the roof over the St. Pancras Station 
of the Midland Railway, the St. Enoch’s Station roof, 
Glasgow, and the railway station roof Cape Town. 
The latter three roofs are of somewhat similar design 
and dimensions. Watson’s Hotel, Bombay, is another 
splendid piece of ironwork upon which he was engaged, 
as well as the Farringdon-street Bridge. This latter 
is a masterpiece of ironwork, the chief features of 
which are the small versed sine of the arch and the 
cast-iron floor plates. He was also engaged on the 
Buxton Sanatorium and got out the heavy ironwork 
for the Holloway cy at Egham. In 1876 Mr. 
Ordish, conjointly with Mr. Perry F. Nursey, worked 
out a scheme for a double cast-iron tunnel railway to 
be laid on the bed of the English Channel between 
Dover and Cape Grinez. 

Mr. Ordish possessed a remarkable facility for esti- 





mating by sight. He would look through a set of 
contract drawings sent to him for estimating, and after 
only a few moments’ reflection would say, ‘‘ This ought 
to come out at so many thousand odd pounds.” Upon 
the quantities being taken out by his assistants and 
the estimate being carefully prepared, the result was 
invariably a remarkably close approximation to his 
mental] estimate. Notwithstanding his great talent, 
Mr. Ordish never reached the front rank of the pro- 
fession. Opportunities he had without number, but 
he does not appear to have possessed the faculty of 
taking advantage of them. He was for some years a 
member of the Society of Engineers, of which he was 
president in 1860, but besides that and the Society of 
Arts he never joined any other professional or scientific 
institution, although frequently invited todoso. He 
had little or no taste for society, which he shunned 
rather than courted, having an aversion to con- 
form to many of its accepted usages. Hence, 
however regrettable, it is not altogether surprising 
to find that, with slackening times, Mr. Ordish’s 
professional engagements slackened also. For the last 
five years he acted as engineer to Messrs. Dennett and 
Ingle, of Whitehall, and he was mainly occupied in 
their work at the time of his death. He had been 
ailing since the beginning of the year, and in time 
dropsy and heart affection developed themselves. He 
underwent an operation in August last, after which he 
had better health, and only on Saturday last he in- 
spected some work in course of construction. On 
Sunday he appeared to be in fairly good health, and 
lay down to sleep in the afternoon, a sleep from which 
he never awoke, passing quietly away in his sixty- 
second year. His funeral is to take place to-day 
(Friday) at 3.30 p.m. in the old ground at Highgate 
Cemetery. 





ARMED CRUISERS AND ATLANTIO 
PASSENGER STEAMERS. 
To THE EpiTor OF ENGINEERING. 


Srr,—As the valuable paper read by Mr. W. John at 
Liverpool recently is doubtless being now discussed by 
your readers all over the world, I would like, with your 
permission, to take the opportunity of such a fitting time 
to touch on the merits of the late mercantile armed cruisers 
for the purpose for which they were equipped. It must 
be interesting to the British public to study the pros and 
cons of a matter on which (as stated in the House of 
Commons last week) a considerable portion of 2,000,000/. 
was expended, and this paper may answer in some degree 
the questions about to be put to prospective steamship 
owners relative to this very subject. 

We all recollect that during the progress of negotiations 
with Russia relative to the Afghan frontier in the early 
part of 1885, a number of our fastest ocean steamships 
were chartered by Government with a view to commis- 
sioning them as ships of war. It may be profitable to 
glance at how far they would have been fit for such 
service, and first as forming a portion of a squadron com- 
posed of ships of the line, torpedo catchers, &c., their 
defect of unhandiness would here place them at the mercy 
of the smallest torpedo boat of the fleet. 

Apart from this let us consider a few of their faults, 
First, the vulnerability of their steering gear. In the 
Oregon class the steering engine is placed right aft adjacent 
to the rudder on the upper deck, the controlling valve 
being worked by a = rod extending some 250 ft. for- 
ward to the bridge, thus having the ~ Fs of that length 
exposed to fire, a machine gun alone being sufficient to 
destroy the connection. Again, supposing the bridge 
gear disconnected and the engine controlled from aft, we 
still have to get over the fact of all the apparatus being 
some 15 ft. above the water-line, and even at the deep 
draught of the ship a considerable portion of the rudder 
is above the water level. 

The next great defect is the great vulnerability of ens 

ines and boilers, together with auxiliary steam pipes, 

c. This was to have been partially remedied in the 
Oregon class by coal armour, a considerable portion of 
the cylinders and connections still being above the armour, 
and in the case of the City of Rome all the high-pressure 
cylinders and fittings were thus exposed. 

Another great defect is the position of the water-tight 
bulkheads. The boilers of the Oregon class are all con- 
tained in one water-tight compartment, so that in case of 
either end being pierced, all the steam power of the ship 
is placed hors de combat, and it is obvious that a space of 
some 100 ft. long in the body of this ship represents a 
large amount o' ys ee This defect does not, how- 
ever, appl to the City of Rome, she being the only one 
in which the sets of three boilers were divided by a water- 
tight bulkhead. That this is an important point has 
lately been strikingly evidenced by the accident which 
sunk the Oregon. This ill-fated vessel was struck on the 
port side of No. 3 hold, this being used asa bunker (as is 
always the case on the outward passage), was in direct 
communication with the stokehold. 1 may here digress 
to observe that having had to superintend the closing of 
the doors in a similar ship, have always nm of 
opinion that in the event of such an accident occurring, 
which has often pictured itself to me whilst rushing at 
the rate of 18 ae per hour in a night as black as 
Erebus, water-tight doors would be practically useless. 
The vision has crossed my mind of scantling, barrows, 
cobs of coal, trimmers, &c., being swept through the 
door, and I shuddered when I reflected how little chance 
there would bave been to close the doors, i.¢., save the 
lives of some 1200 people. I am convinced that the only 
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way to depend on water-tight doorsis to keep them shut, 
i.e., have no doors at all. Of course this means a con- 
siderable expense for working coal, &c., and will pro- 
bably not be attempted till one of the ‘‘ armed cruisers”-— 
save the mark—is run down by a fishing schooner on the 
“banks” whilst scrupulously adhering to the Board of 
Trade regulations to go slow ina fog. Depend upon it, 
a bulkhead cannot be relied on for keeping water from a 
bunker without it is without doors of any kind up to the 
water level. To resume. : 

A naval officer who was at Bantry Bay during the 
manceuvres, and who observed the behaviour of the 
Oregon, remarked that she appeared to be very crank, 
which would render her guns very difficult to work with 
any degree of accuracy. This confirmed my experience, 
which is that the vessels are very seldom on an even keel, 
their variation in displacement, caused by their burning 
so much coal, combined with their height of freeboard 
and comparatively narrow beam, imparting to them a 
chronic state of “list.” I need hardly point out how in 
an action when bringing the wind on to all points of the 
beam, such a quality would be very detrimental to the 
proper working of the guns. ; 

Again, take their powers of ramming opposed to a twin- 
screw line-of-battle ship, this power diminishes to zero ; 
they might without difficulty run down (and over) a New 
York pilot boat, but it would either have to be done 
in a fog or by special permission, two factors which per- 
haps, unfortunately, do not assume an important function 
in a naval engagement, and if, as in the cases of the 


Arizona and City of Berlin, they succeeded in ramming | }, 


anything larger than themselves, they would probably 
adopt the same policy, make for the nearest port, keeping 
‘* six-hour watches” on the collision bulkhead, having of 
course to go ‘‘ dead slow.” 

I think it will be thus seen on carefully weighing the 
question that the ‘‘ armed cruisers” of 1885 would never 
be of any use as armed cruisers at all, and it is a question 
whether it would have been safe to trust troops on them, 
except under convoy, which means not more than twelve 
knots perhour. As a means of keeping some struggling 
shipowners on their feet, they came as a boon and a 
blessing, and the people most interested in the Atlantic 
racers must have felt greatly relieved by the Government 
charter for six months. 

Can we not learn a lesson at any rate from the vast sum 
of money expended, and ask ourselves, is it not expedient 
to construct vessels which shall discharge efficiently the 
duties of Atlantic passenger and mail-carrying steamers, 
and of vessels which would really be some use offensively 
and defensively in any great war which must come 
sooner or later? Depend upon it the French have at any 
rate a far better reserve to fall back upon, their large 
sompanies being under special regulations for manning, 
drill, &c., of their Naval Reserve. Would it not be 
better to spend the money in the construction of suitable 
vessels than to have to lay out a larger sum, and really 
not to produce such an efficient fighting machine after 
all, whenever we have a war scare ? 

The readiness of shipowners to lend their vessels to 
the Government is a proof that it would, in their opinion, 
pay to meet them half-way. 

Let the Government then bear a certain proportion of 
the cost of building, such as relates to the defensive and 
offensive powers, of course having a guarantee to be able 
to call them out for active service whenever and where- 
ever afloat. The necessary guns, stores, &c., could be 
kept at the different coaling stations, so that should the 
vessel be abroad she could be quickly got ready for service 
without the disgracefully lavish expenditure which cha- 
racterised the fitting out of the late armed cruisers, 

I will, with your permission, just state a few prominent 
points which must be kept in mind in constructing the 
** Atlantic passenger steamer of the future.” 

I need not give details of powers, &c., as most firms in 
the country have a design or a model for a boat to cross 
the Atlantic in six days or thereabouts, merely stating 
that : 

Condition 1. All vital parts must be protected. 

2. They must propelled by twin screws driver by sepa- 
rate engines, but so arranged that either engine can drive 
either or both screws. 

3. The boilers must be placed in water-tight compart- 
ments, separating each set of (say) three. 

4. The uptakes and funnels, also conning-tower and 

pace round, must be armoured (either by coal and steel 
bulkhead) or other approved material. 

5. It would be advisable to be able to convert a portion 
or portions of the different coal bunkers into ballast tanks 
80 as to provide a means of keeping the displacement a 
constant quantity as far as possible. 

6, They must be fitted with a powerful ram, and in 
order to use it will be capable of quick manceuvring. In 
order to facilitate this I should recommend that all the 
deadwood be cut away, in a similar manner to El 
Destructor, and the boats built by Mr. J. S. White, of 
Cowes; the twin-screws of course i eae iy the difficulty 
= obtaining support for the propeller by the usual stern 

rame. 

7. The vessels must be of great speed and capable of 
carrying sufficient coal to enable them to steam for seven 
days at 24 knots per hour. 

8. Their draught must not exceed the limits of the 
Suez Canal or of our most important coaling stations. 

With all these qualities they must combine magnificent 
passenger and baggage carrying capacity, together with 
a yacht-like appearance. 

In conclusion it may, however, be superfluous to remark 
that it is generally hoped that the writer of the deeply 
interesting article referred to at the beginning of this 
paper may not only not have to look very long for the next 
advance but may actually assist in it, and that the s.s. 


be but the precursors of racers which shall however be 
something more. 

Yours respectfully, 

ALASKA, 








SUBMARINE TUNNELLING. 
To THE EDITOR OF ENGINEERING. 

Srr,—I beg to once more rush into print, by your kind 
approval, through the medium of your esteemed journal, 
and as a preliminary I will submit to your notice an 
abstract of some letters of mine that were published in 
your contemporary, The Engineer, on June 23, 1865, page 
391; also to add that in a former issue of ENGINEERING I 
observed an address by Mr. Fowler, in which he says one 
lesson enforced by the Thames Tunnel was the necessity 
of leaving a reasonable thickness of ground between the 
water and the tunnel. Such was the case with the 
appliances then at command, as Brunel’s shield, though 
an after consideration, was a very crude affair, 

In 1864 I devised a plan for submarine tunnelling at a 
minimum depth in the bed of a river, sufficiently clear for 
navigation, &c., and with the shield I would use there 
would be perfect immunity from danger of irruption, as 
all the processes are conducted through compartments 
approximately water-tight, and the extract pumped in a 
semi-fluid state and deposited on the finished portion of 
the tunnel as it progresses. Any solid matter, as boulders, 
rocks, &c., can be removed, as all the available minin 
tools can be brought into operation by hand or power. 
have carefully studied all the different plans that have 
een employed, also various suggestions during the 
interim ; am more confident now than I was at the time 
I advanced my idea that my process will prove more 
expeditious and economic than any system hitherto 
employed. 

Yours “ee 
J. C, CHAPMAN, 


53, St. John’s-square, London, E.C, 
September 13, 1886. 








BOILER CLEANING. 
To tHE Eprror oF ENGINEERING. 

Sir,—In answer to letters in your issues of June 25, 
July 2 and 9, in regard to the manufacture, properties, 
and usefulness of the eucalyptus or blue-gum leaf extract, 
I .would state for the benefit of said parties that the 
eucalyptus tree grows in great abundance in California, 
the extract of the leaves of which are used asa boiler 
scale preventer, and is manufactured in the following 
manner. The leaves of the tree are boiled ina battery of 
boilers under a pressure of 40 lb. of steam. Twelve tons 
of leaves are boiled every day, and the boilers, after a 
constant use of two years, are as sound as when they came 
from the shop. The extract will not injuriously affect 
the steam where used for cooking purposes. It is purely 
a vegetable extract, and contains none of the injurious 
ingredients common to most “boiler compounds.” The 
extract will not cause foaming or priming, but will tend 
to prevent it in water containing alkalies. The following 
is the only analysis made up to the present time by Pro- 
fessor E. W. Hilgard, of the Agricultural Department of 
the University of California. Extract of eucalyptus 
globulus, or blue-gum, now so largely and successfully 
used for the prevention and removal of scale incrustations 
of steam boilers, was tested in zespect to its contents of 
tannin, its taste being highly astringent. It was found 
that a standardised tannin solution would precipitate .337 
per cent. only of tannin ; that beyond these limits either 
tannin or gelatine solution would produce a precipitate of 
about equal amount. After removing the tannin as far 
as possible by digestion with animal membrane, the acid 
reaction shown by the extract was found to be equivalent 
to only .127 per cent. of sulphuric acid, an amount so 
small that it is doubtful whether the cleansing action 
upon boilers can be attributed to acid solution. The 
following are the company’s directions for use : Marine 
boilers, surface-condensing engines. One American gallon 
for every 200 indicated horse-power should be put into the 
boilers through the upper manholes after they are run up, 
so as to be as well distributed as possible through the 
water. On the voyage, one gallon daily to every 400 in- 
dicated horse-power should be introduced through the 
condenser by means of a filler on the exhaust pipe. This 
should be divided into two injections per day. It will be 
found that by introducing the extract through the con- 
denser, the condenser tubes will be kept clean. 

In case of steamers with comparatively short voyages, 
and when the boilers are not blown down at the end of 
outward routes, one gallon to every 200 horse-power 
should be introduced on the day of arrival. Under special 
circumstances, such as when working winches in port, 
working steam steering gear, supplying steam beaters, 
condensing water, &c., from the main boilers, it may be 
found advisable to increase the above specified quantities, 
and equally under extra favourable circumstances, the 
quantities might be reduced, as when after long-continued 
use of the extract the iron, if found to be free from scale 
and corrosion, and blackened with a thin coating of the 
extract. 

For stationary boilers : One gallon to each 15 horse-power 
should be put in for each run of two or three weeks, and 
during the run the boiler should be blown off as little as 
possible. Put in half the quantity at first, and adda 
little each day or two until a gallon to each 15 horse- 

wer has been put infor the run. After the scale has 
ie removed much less liquid will be required to pre- 
vent new scale from forming. 

For locomotive boilers: Ordinarily one gallon should 
be used for aday’s run, until the scale has been removed, 
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when the quantity may be decreased. 
For thrasher boilers: The scale can most conveniently 





be removed before going into the field, by putting five or 
ten gallons distributed throughout the run, and heating 
up — few days sufficiently to rey the water in circu- 
lation. During operation in the field, follow the directions 
for stationary boilers. 

In most cases scale will be lessened during the first ap- 
plication ; butin others, where the scale is hard, it does 
not begin to move for six weeks or more. The extract 
does not actsuddenly on the scale, but on close observa- 
tion good results will be immediately seen. The liquid 
may be put in through the manhole, feed pipe, safety 
valve, condenser, or hot-well: After it is put in no new 
scale will form, and the iron will cease to rust. 
Having used the extract myself for the last eighteen 
months in boilers which are at sea twenty-one days in 
every month, and not having had a new tube put in, ora 
dollar’s worth of repair work done on them, I can recom- 
—_ the extract as performing all that is claimed 
or it. 

Yours truly, 
JAMES S. RICHARDS, 
Chief Engineer s.s. San Pedro. 
San Francisco, Cal. 





CRAMPTON’S NEW LOCOMOTIVE. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have seen in your issue of the 10th inst., the 
epitome of a paper read by Mr. Crampton at the 
late meeting of the British Association on his new locomo- 
tive, and having a short time since had an opportunity of 
seeing an engine of this ve under steam, t think a few 
more particulars, which I am enabled to give, may be in- 
teresting to your readers. 

The engine under consideration is a small locomotive of 
1 ft. 6 in. gauge, constructed in 1885 by Messrs. John 
Fowler and Co., of Leeds, for the War Office authorities 
at Woolwich Arsenal, and with their consent it has been 
converted experimentally to Mr. Crampton’s system. It 
has four driving wheels, and a most efficient bogie of Major 
Inglis’s, R.E., design. The driving wheels were originally 
coupled in the ordinary manner, but the side rods have 
been removed, and now each axle is driven independently 
by two cylinders working at one end of the axle with re- 
turn cranks at an angle of 180 deg. 

The experiments which I witnessed consisted of start- 
ing the engine with the cranks on the dead centres, and 
running herfrom the depot on Woolwich Marshes to the 
Arsenal. There was no difficulty experienced in the first- 
named experiments, a very few strokes of the supple- 
mentary piston working the starting gear (which is on the 
principle of the well-known silent feed used on sawing 
machines) being sufficient to start the engine when all the 
cranks were on the centre. As regards her running, both 
on the curves and straight, the engine showed a ver 
marked improvement on those of the ordinary type, which 
rolled and lurched heavily, while the Crampton engine 
ran smoothly and steadily throughout on an exceedingly 
rough road, and especially when passing over the numerous 
crossings, 

The engine is fitted with flat tyres in lieu of the ordi- 
nary coned ones, and to this, as well as to the absence 
of alternate thrusts on the axle-box guides, and of 
cross-strains, is, I believe, to be attributed the steady 
working.’ 

Flat tyres, so far as Mr. Crampton is concerned, are no 
new conception ; twenty-nine years ago, in 1857, when 
the London, Chatham, and Dover Railway was opened, 
the first six engines put upon the road were built from 
Mr. Crampton’s design, with flat tyres and jacketted cy- 
linders. I have run many hundreds of miles on the foot- 
plates of these engines, and always found them steady on 
the road, notwithstanding the generally received opinion 
that coned tyres are necessary to insure that desideratum. 

One point er ere me very strongly as bearing on the 
advantage or otherwise of coupling-rods. On starting the 
engine the two pairs of cylinders were sometimes working 
together, sometimes at right angles, or at any interme- 
diate interval, but the moment we came on to or off a 
curve their relative positions were changed, as was im- 
mediately evident from the beat, clearly proving that 
under these varying circumstances, the two pairs of 
wheels, if allowed, will adjust themselves to suit the re- 
quirements of the moment; this they cannot do when 
rigidly coupled, as is the case with all four-wheel coupled 
engines, and I believe that this is also an element in the 
cause of the sinuous motion of ordinary engines which 
was 80 conspicuously absent in the one under notice. 

I had not an opportunity of comparing the pressure 
necessary to move the Crampton and the ordinary en- 
gines, but we started the former several times under a 
very low pressure of steam, and I was quite prepared for 
the statement of the saving which may be obtained under 
this head. 

It is needless to point out that every pound of pressure 
saved in moving the engine itself is so much power avail- 
able for traction of the train, and that consequently a 
great economy may result from the use of this system. 

The engine not having been originally built for Mr. 
Crampton’s system, has the ordinary boiler, therefore I 
cannot give any practical experience respecting the claim 
which he makes as to the advantage of marine over loco- 
motive boilers, but I have seen the drawings of an express 
engine such as he proposes with a heating surface of 
something like 1500 ft. in a boiler 12 ft, long ; the centre 
of gravity of this boiler and of the whole engine as de- 
signed, will be much lower than that of any other locomo- 
tive of the same power. 

That there are many points which recommend them- 
selves in Mr. Crampton’s last new departure I believe is 
beyond doubt, and it appears to be a question both for 
locomotive and permanent way engineers, as well as for 
traffic managers, shareholders, and the general public, 
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which is well worth consideration and careful investiga- 
tion. Iam, Sir, yours ery 
N. H. Tuomas, M. Inst. C.E., M. Inst. M.E. 
15, Parliament-street, Westminster, Sept. 14, 1886. 








ELECTRIC TESTING BRIDGE. 
To THE EpiToR oF ENGINEERING. 

Sizn,—May I draw your attention to the fact that the 
name Mahe as ‘‘ Moynigan” in the article ‘Electric 
Light Testing Bridge” in last week’s issue of ENGINEERING 
should be ‘‘ Moynihan.” By correcting in next week’s 
issue you would greatly oblige, 

ours truly, 


EvucrnE J. MOYNIHAN, 
Cadby Hall Works, West Kensington, London, W., 
September 13, 1886. 


MILL WORK CASTINGS. 
To THE EpITOR OF ENGINEERING. 

Sir,—I should be greatly obliged if any of your readers 
will give me their candid and practical opinion—if ma- 
chinery castings for heavy mill work cast from an air 
furnace are superior in strength and durability to those 
cast from a cupola; if so, which form of air furnace gives 
the best results. Yours truly, 

Newport, September 13, 1886, VULCAN, 








UNIVERSAL WRENCH. 
To THE EpiTor oF ENGINEERING. 

Sir,—In your issue of August 27, in Patent Record, I 
observe Patent No. 8587 for the universal wrench. I 
have had since 1873 a wrench which is on the principle 
described in this patent. I inclose a pen-and-ink sketch 
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full size, with parts in detail for your information, and 
Mr. Turner’s, if he wishes to see it, by which you will see 
that the idea is not new. 

The wrench I have was made in India after one I saw 
with a platelayer, but whose name I have forgotten, I 
believe he was the father of the idea. 

Yours truly, 
Tuomas P. 8S, Crosruwalrt. 
September 2, 1886, 


COLOURED GLASS MANUFACTURE. 
To THE EpiToR oF ENGINEERING. 

Srr,—Can any of your readers oblige me with the name 
of makers of strong ribbed glass (red and green) for ship 
lanterns ? Yours truly, 

A. JOHANSON, 

27, Kasanskaya-street, St. Petersburg, Russia, 

August 26/Sept. 7, 1886. 








MISCELLANEA. 
THE annual congress of the Sanitary Institute of Great 
Britain will be held this year at York. 


It is stated that the War Department have decided to 
close the School of Gunnery at Shoeburyness, and one 
will be opened in its place at Lydd. 


The authorities at St. Martin’s-le-Grand have decided 
again to endeavour to light the central telegraph and 
other offices in the City by electricity. 


The number of visitors to the Colonial and Indian Ex- 
hibition for the week ending Saturday last was 262,927 ; 
the total since the opening being 3,548,745. 

During target practice at Genoa, one of the guns ex- 

sloded, killing a corporal and wounding eleven privates. 
he injuries sustained by one of the latter are very 
serious. 


The Chinese minister has visited and inspected the 
Winchester and Witney Arms Manufactories at New- 
haven, Connecticut, in order, it is reported, to purchase 
arms for the Chinese Government. 


_General Count Faigo and seven officers of the Japanese 
Navy lately errived at Liverpool from New York, on a 
tour of inspection of dockyards, and for the purpose of 
obtaining information on naval subjects. 


The construction of the railway from St. Paul de 
Loanda to Ambaca, in the Portuguese Congo possessions, 





has been commenced. A Portuguese agent is now pur- 
chasing in Belgium railway stock for the enterprise. 


The order to fit the Simoom to replace the Royal Ade- 
laide as flagship at Devonport has been countermanded. 
It is understood the Simoom will be offered for sale for 
breaking up. Some time ago she was offered for sale, but 
there was no purchaser. 


It is understood that the Postmaster-General is favour- 
ably disposed to the principle of Imperial penny postage, 
and that he is now actively engaged in considering the 
practicability of a scheme aimed at least at cheapening 
postage between England and the British colonies. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended September 5, 
amounted on 15,3424 miles, to 1,351,798/., and for the 
corresponding period of 1885, on 15,227 miles, to 1,335,040/., 
an increase of 1154 miles, or 0.7 per cent., and an increase 
of 16,758/., or 1.2 per cent. 


From a statement printed in the Railroad Gazette, it 
appears that up to the beginning of August last 2262 
miles of new track had been laid down in the United 
States this year. This mileage is larger than that con- 
structed in the corresponding period of any previous year 
since 1872, excepting the four years from 1880 to 1883. 


At the annual meeting of the Tyneside Engineering and 
Shipbuilding Company (R. and W.{Hawthorn, Leslie, 
and Co.), the mayor, who presided, said there had not 
been a worse year for shipbuilding for many years past. 
He thought, therefore, that the dividend of 8 per cent. 
which was declared in connection with the company was a 
very satisfactory one. 


Some further experiments have taken place at Sheer- 
ness with the Brennan torpedo. The experiments were 
made in conjunction with the electric search light at the 
fort, and the weapon was steered about the harbour in 
different directions and was finally directed at a target 
moored about a mile up the Medway, the mark being 
rendered discernible by means of the electric light. 


The Neptune, double turret ship, which was originally 
built from designs by Sir Edward Reed for the Brazilian 
Government, was fitted with three high and heavy masts 
with yards. She is orderedto be prepared at Portsmouth 
for coastguard service, and it is intended to take out the 
fore and mizzen masts, to set back the mainmast, which is 
perilously near the funnels, and provide her with military 
tops like those in modern turret and barbette ships. 


The superintendents at Portsmouth, Chatham, and 
Devonport dockyards have been informed that arrange- 
ments have been approved for the storing at the yards of 
thirty armaments with the necessary mountings for the 
equipment of as many armed merchantmen in case of 
emergency. The guns include 112 5-in. breech-loaders, 
34 7-in. muzzle-loaders, 48 64-pounders, and 76 40- 
pounders, and will provide armaments for ten ships with 
twelve guns, ten ships with ten guns, and ten ships with 
eight guns each. 


On Saturday Her Majesty’s ship Rattlesnake, one of 
the new torpedo gunboats, was floated out of the build- 
ing dock of Messrs, Laird Brothers at Birkenhead. She 
is built entirely of steel, is 200 ft. in length, with 23 ft. 
beam. She has a half poop and forecastle, and a conning 
tower, with conning bridge fitted over it. The engines, 
also made by Messrs. Laird, consist of two sets of triple- 
expansion engines of 2700 collective horse-power, driving 
twin screws of cast steel. The intended speed is 19 to 
20 knots per hour. 


The barbette cruiser, pry sana has made a successful 
three hours’ full-power trial of her machinery. Her mean 
draught was 27 ft. 64 in. The mean pressure of steam in 
the boilers was 88 lb., the vacuum 26 in., and 274 in. in 
the starboard and port engines respectively, and the re- 
volutions 83.6 and 85,2 per minute. The average power 
developed during the run was 4805 by the starboard, and 
4914 by the port engine, giving a collective power of 9719 
horses. Her mean speed, as determined by four runs on 
the measured mile, amounted to 16.68 knots. 


A letter has been received from St. Petersburg descrip- 
tive of the actual state of the construction of the Trans- 
caspian Railway, by which it appears that after the 
opening of the portion of the line from Merv and after the 
completion of the bridge over the Murghab, the laying of 
the line to Chardjui, 230 kilometres from Merv, will be 
energetically pushed forward. It is hoped that this 
section will be completed by October next. From 
Chardjui the river Amu Darya will be crossed by means 
of pontoons, the line being continued in the direction of 
Bokhara and Samarcand. 


The inquest on the bodies of Thomas Rees, captain, 
James Croll, engineer, and William Taylor, fireman, who 
were killed last Thursday week by the explosion of a 
boiler on board the steam tug Seagull, at Birkenhead, has 
been concluded. The evidence was to the effect that the 
boiler had been frequently patched and was in a very bad 
condition, The jury found ‘‘That the deceased lost 
their lives by the explosion of a boiler; that the owner, 
Mr. Fenby, was open to grave censure for not having the 
boiler inspected by a practical man, and that the atten- 
tion of the Board of Trade should be called to the de- 
sirability of all steam tugs being inspected by their 
officers,” 

The little town of Tivoli, near Rome, is to be lighted 
by electricity, the motive power being water, which 
drives two turbines, which in turn drive two powerful 
dynamos for producing the current. The primary circuit 
is 29 kilometres, or about 18 miles in length, and the town 
is illuminated by means of 225 glow lamps of 50 candle- 

ower each. Distributed over the town are also six arc | 
amps of 500 candle-power each. The secondary gene- | 


rator of Messrs, Gaulard and Gibbs is used for distributing 
the current, a small generator being affixed to each lamp. 
Arrangements are being made for private lighting in 
Tivoli and for transmitting 2000 horse-power from Tivoli 
to Rome for lighting purposes in the latter city. 


The American Railroad Gazette says: ‘‘ Judging from 
the present great demand for rails in the United States, 
there must be ‘a large amount of additional tracks and 
sidings in process of construction and in contemplation. 
The new main track reported up to the beginning of 
August last—2262 miles—would require less than 225,000 
tons of rails. Assuming that 5000 miles of new main 
track will be laid during the whole of the year, the amount 
of rails required would be less than 500,000 tons, De- 
ducting this from the estimated production (1,400,000 
tons) of rails in the current year—an estimate based upon 
orders already executed and those still in hand—this 
leaves 900,000 tons for renewals, additional tracks, and 
sidings, or nearly three-fiths of the total production.” 


It has been decided by the Secretary of State for War, 
that the Special Committee on Small Arms, which ap- 
proved the new rifle for the Army (the Enfield-Martini), 
shall be reconstituted in order to consider the reports as 
to the thousand weapons which were early this year 
issued for trial. Major-General P. Smith is again ap- 

ointed president of the committee, whose principal duty, 
sides considering the regimental reports, will be to 
submit proposals for the alterations and modifications in 
the rifle and bayonet which may be regarded as necessary 
after the trials which have been made. Colonel Ar- 
burthnot, R.A., superintendent of the Royal Small 
Arms Factory at Enfield, is also a member of the recon- 
stituted committee, whose only new member at present is 
Colonel Tongue, commandant of the School of Musketry 
at Hythe. 

We notice from the prospectus of the University College 
London Engineering Department that the examination for 
the Gilchrist (entrance) Engineering Scholarship of 351. 
per annum is to be held on the 28th and 29th instant. 
Candidates must be under nineteen, and the subjezts of 
examination are (1) mathematics ; (2) any two or more 
of .the following: (a) Mechanics, (6) mechanical drawing, 
(c) examination on some subject connected with engineer- 
ing, (d) French or German, (e) the use of tools. The 
examination is intended to be of such a standard as can 
be passed by lads from school who have begun to acquire 
some knowledge of mechanical pursuits. The appliances 
of the Engineering Laboratory (under Professor Alec. B. 
W. Kennedy), have been very much extended during the 
aed year, mainly through a grant from the Gilchrist 

rustees, and are now very complete in the direction, 
both of experiments in elasticity, and the strength of 
materials, and in the economic work of engines and 
boilers. Laboratory work is so arranged that students go 
through a systematic course of experimental in these and 
other connected subjects during the session, 

A new submarine torpedo boat, the invention of Pro- 
fessor J. H. L. Tuck, of New York, and constructed at 
the yard of Messrs. C. H. Delamater and Co., has just 
been tried on the Hudson river. The vessel, which has 
been named the Peacemaker, is of iron, 30 ft. long, with a 
breadth of beam of 8} ft. and a depth of 74 ft. The bow 
and stern taper off from amidships, the forward end being 
surmounted by a small dome 12 in. high, set with glass, 
and just large enough for a man’s head, while at the stern 
isa circular scuttle, which may be hermetically closed from 
inside. The interior is half filled with machinery and 
apparatus, including a 14-horse-power Westinghouse 
engine, supplied with steam from a caustic potash boiler, 
and driving an ordinary screw propeller. Compressed 
air is stored in 6in. pipes running round the interior. The 
boat is steered by a rudder of the usual pattern, but she 
has also two horizontal rudders, by means of which she 
may be deflected up or down. A gauge registers the 
depth of the vessel beneath the surface. The hold is 
lighted by a glowlamp. The Peacemaker is to carry two 
torpedoes, held together by a chain and fastened to corked 
magnets, which will attach themselves to the iron or 
steel sheathing of the vessel to be attacked, and are fired 
4 electricity after the boat has reached a safe distance. 

he torpedoes were not tried during the experimental run, 
but in other respects the boat is said to have behaved 
well, reaching a depth of 40 ft., and attaining a fair rate 
of speed. 





A Tiny Batrery.—A chloride of silver peter. for 
J 


physiological uses is made by Mr. George Lichtenfeld, of 
93, Great Portland-street, W., of such small dimensions 
that a cell charged ready for use weighs only ;'y 02. 
Although tke size is so small one cell will cause an electric 
bell of the ordinary kind to ring. 


AMERICAN Biast Furnaces.—At the commencement of 
July, 1886, there were 61 charcoal worked blast furnaces 
in operation in the United States, their productive 
weekly capacity being 9885 tons. The number of charcoal 
worked furnaces out of blast at the same date was 111, 
their productive weekly capacity being 8536 tons. The 
number of anthracite furnaces in blast at the commence- 
ment of July, 1886, was 117, their productive weekly 
capacity being 36,762 tons. The number of anthracite 
furnaces out of blast at the same date was 94, their produc- 
tive weekly capacity being 20,809 tons. The number of 
bituminous or coke furnaces in blast at the commence- 
ment of July, this year, was 132, their productive weekly 
capacity being 71,316 tons. The number of bituminous, 
or coke furnaces, out of blast at the same date was 86, 
their productive weekly capacity being 26,051 tons. It 
follows that the aggregate number of furnaces in blast at 





the commencement of July, 1886, was 310, their aggregate 
weekly productive capacity being 117,963 tons. 
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Mr. G. E. Eacuus, of 3, Great Queen-street West- 
minster, acting in conjunction with Mr. P. Maignen, 
whose name is so well known in connection with the 
‘¢ filtre rapide,” has devised a system of sewer venti- 
lation, by which the gas emitted from gullies and man- 
holes in the street, is rendered inodorous, and a very 
serious nuisance, particularly in towns built on flat 
land, is avoided. When the present stenches are 
removed the repugnance of householders to have ven- 
tilating gratings opposite their houses is removed, and 
hence a much more efficient flow of air may be ob- 
tained through the sewers, and the gases may be 
diluted to an extent which renders them as little 
objectionable as such matters can be made. With 
free and separate openings for inlet and outlet no 
pressure can accumulate in the drains, while gusts of 
wind and eddies only tend to make the flow of air more 
rapid. Theinventors therefore recommend the use of 
valve closets, without syphon traps, and they thus gain 
an unvubstructed passage for the sewage matter from 
the house to the outfall, without any cavities in which 
time is afforded for putrefactive changes to take place. 

The sewer is divided into short lengths of about 
300 ft. each, each section being separated from the 
next by a non-return flap valve (Figs. 1 and 2, 
above), which opens when the liquid current is in the 
normal direction, but closes if the flow should be re- 
versed. This valve is very ingeniously arranged. It 
is made in four or more sections (Fig. 2), each sepa- 
rately hinged to a rail above the water level. These 
sections open separately ; at ordinary times when there 
is no storm water, the upper three remain shut, and 
prevent all flow of air into the next section, the cur- 
rent being diverted up the manhole and through the 
filter. The manhole is divided into two shafts, one 
for inlet and one for outlet. In each there is hung a 
dirt box ; that in the upcast shaft discharges its over- 
flow through a passage in the partition into the down- 
cast shaft, and thus the filter is never wetted. The 
filter may be of any efficient construction, that shown 
on the engraving being two perforated truncated 
cones, with the intermediate space filled with charcoal. 
It is found that the charcoal remains dry, and per- 
forms its office satisfactorily, even if not changed, for 
twelve months. 

The system has been tried for some time in the 
Town Hall at Edmonton, where it kas worked admi- 
rably, and experiments are now being made with it at 
Newcastle by Mr. W. G. Lawes. Mr. Eachus ob- 
tained a gold medal at the Inventions Exhibition. 





STEAM-JACKETTING AND COMPOUNDING 
LOCOMOTIVES. 


Experiments on the Steam-Jacketting and Compounding of 
Locomotives in Russia.* 
By Mr. ALEXANDER Boron, of Kieff. 
(Continued from page 274.) 

D. Tests made in 1881 with an Ordinary Locomotive 
No. 21 without Steam Jackets.—These tests were carrie 
out like the preceding ones on an ordinary locomotive 
of the same type and of the same dimensions, and which 
differed from engine A 22 only in not having its cylinders 
steam-jacketted. 

The verifications of the amount of feed water used and 
of the moistness of the steam, although made by the 
methods previously described, did not attain the neces- 
sary degree of precision, and failed to give satisfactory 





* Abstract of paper read at the London meeting of 
the Institution of Mechanical Engineers, 











results. As in other respects the tests were carried out 
as previously described, we shall give the results of the 
two tests only which were perfectly complete, that on 
September 16, 1881, when the reversing lever was in the 
second notch, and that on July 21, 1881, with the lever in 
the first notch : 
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Analysing the sample diagram for this test we find : 

(a) During the admission the quantity of water con- 
tained in the two ends of the cylinder is increased by 
— lb., or 19 per cent. of the total amount of steam 
used. 

(6) The quantity of water re-evaporated during the ex- 
pansion, compared with the quantity of dry steam pre- 
sent in the same end of the cylinder when the valve closes, 
was for the back end 22 per cent., and for the front 16 per 
cent, 

Test on July 21, 1881, Lever in First Notch. 
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Analysing the sample diagram of this test we find : 

(c) During admission the quantity of water contained 
in the cylinder is increased 0.1311b., or 40 per cent. of the 
total quantity consumed per revolution. 

(d) The quantity of water re-evaporated during the 
expansion was, for the back 20 per cent., and for the 
front 15 per cent., of the quantity of dry steam contained 
in the corresponding end of the cylinder after the valve 
had closed. 

Comparing these results with those made without 
jackets in 1882, and made on different engines of the same 
class, we find that the results obtained are generally the 
same, and that the conclusions drawn from the tests of 
1882 are confirmed by those of 1881 ; the quantity of steam 
condensed during admission was the same for the two sets 
of tests, and this quantity is always larger when working 
in the first notch po when working in the second notch. 
In the experiments of 1881 a larger quantity of water was 
re-evaporated during expansion; but we must also bear 
in mind that the tests of 1881 were carried out with higher 


q | boiler pressures (94 lb. and 105.85 1b.) than those of 1882 


= 


61.74 lb., 77.9 lb., 89.6 lb., and 91.1 lb.), and con- 
sequently the conditions under which the steam was used 
were different. This higher pressure in the boiler, as well 
as the more regular form of the diagrams, have had a 
large influence on the decrease of consumption per hcrse- 
power in the experiments of 1881; nevertheless this 
decrease has not in so considerable as that obtained 
when the jackets were working in the experiments in 
1882 ; therefore the benefit of the jackets is further con- 
firmed by the experiments in 1881. ; 

It is equally interesting to note that the test in the first 





notch with large expansion in the trials in 1881, is not 
more economical than when running in the second notch 
with less expansion. This result agrees with the third 
conclusion derived from the experiments of 1882; in fact 
the tests of 1882 gave a small economy of from 3 to 6 per 
cent. when changing from the second notch (30 per cent. 
admission) to the first notch (20 per cent. admission), 
which, it may be assumed, resulted from the increase of 
boiler pressure from 69 1b. to 105.8 lb. Further, in the first 
notch no economy in the consumption of steam was 
obtained, which can be explained by the greater con- 
densation during admission at such high grades of expan- 
sion. 

If we now pass on from the amount of power indicated 
to the net effective power, then, having ard to the 
constant quantity of power absorbed by the internal 
friction of the engine, we can easily understand that the 
consumption of steam per effective horse- power when 
working in the first notch, that is to say, at the highest 
rate of expansion, will be larger than when working in 
the second notch. From this we may conclude that when 
cylinders are too large they prevent economy in the con- 
sumption of steam. 

E. Tests made in 1881 with a Compound Locomotive A 7 
Steam-Jacketted.—T hese tests were made with a locomotive 
built by Cail, compounded according to drawings made 
by M. A. Mallet. The diameter of the small cylinder 
remained the same, namely 16.54in., the large cylinder 
being increased to 23.62 in., so that the cylinder areas 
were mee | as 1 to 2 (accurately 1: 2.04); the stroke was 
not altered, but the valve gear was so arranged that the 
cut-off could be varied for each cylinder. The slide 
valves had an external lap of 0.98in.; the valve of the 
small cylinder had an internal lap of negative value, that 
is a clearance of 0.138in., so as to avoid too much com- 
pression. 

Both the cylinders, as well as their covers, were steam- 
jacketted, similarly to the ordinary engine A 22. 

The tests were made when both cylinders were work- 
ing, but only with large expansions and low pressures in 
the boiler corresponding to an indicated horse-power of 
75 to 93. The mode of conducting the experiments, 
and their verifications by means of the condenser, were 
the same as those adopted in 1882. 

The results obtained with the jackets not working in 
three tests, November 7th and 9th, were 24.87 lb., 
25.13 lb., and 22.04 lb. of water per horse-power per hour. 

The experiments with the jackets working did not suc- 
ceed, owing to defects of construction in the jackets. 

The two tests made on the 7th of November were 
checked according to the calorimetric method already 
described. The p Band of moisture of the steam was 
calculated ; for the first test it was 6.7 per cent., and for 
the second test 5.8 per cent. ; part of the water in the 
steain must be debited to theexternal cooling of the steam 
pipes and of the starting-valve box, &c. As both the 
cylinders were at work during this test, the cooling sur- 
face was greater than in the tests with engine A 22 work- 
ing with only a single cylinder; this explains the great 
quantity of water in the steam found in the compound 
tests, and it must be admitted that in these experiments, 
the degree of moisture in the steam leaving the boiler was 
nearly the same as that found a year later in 1882, during 
the tests made with engine A 22 described before. 

Thus the results of the two tests of November 7 agree 
with each other, and can be implicitly relied on. The same, 
however, cannot be said of the test of the 9th November, 
which was carried out without any calorimetric verifica- 
tion, and in which a large number of diagrams were fai- 
lures owing to a fault of the indicator, so that the mean 
work done by the engine was determined only approxi- 
mately ; for this reason the results of this test cannot 
be trusted, especially in view of the very small consump- 
tion of steam given by it. 

As the position of the reversing lever in the small 
cylinder in the first notch corresponds to an admission of 
32 per cent. in front, and of 25 per cent. at the back, and 
as the volume of the large cylinder was double that of 
the small one, the apparant degree of expansion is about 
seven times, The tests with the compound locomotive 
have therefore been made with a higher degree of expan- 
sion as well as with a slightly higher boiler pressure. 

Nevertheless, comparing the results of the tests of the 
7th November with those of the 2lst July and the 16th 
September, 1881, made on the ordinary engine A 21 at 
about the same steam pressure, we find an economy of 
17 per cent. in the consumption of steam used by the 
compound. 

IL. Trials made with Experimental Trains.*—As it was 
impossible in the testing shop to carry out tests at high 
pressures and large admissions of steam, owing to the 
want of a suitable dynamometer, a number of experi- 
ments were undertaken in the summer of 1883 with expe- 
rimental trains, in which the same engines, compound A 7 
and ordinary engine A 22, previously described, were 
used, working with and without jackets at all possible 
degrees of expansion and at pressures at from 132.3 lb. to 
147 lb. 

In order to place the locomotives as far as possible in 
the usual conditions of work, ordinary mixed and goods 
trains were selected for the tests, running over the Kieff- 
Fastoff section of 40.92 miles length. 

The experiments here described are divided into four 


‘oups : 

(a) Ordinary locomotive with the jackets not working. 
b) ” ” 98 working. 

(c) Compound locomotive with the jackets not working. 

(d) i 


” ” ” working, 





* The whole of this part of the paper is extracted from 
a detailed report by Mr. L. Loevy, assistant to the loco- 
motive superintendent of the Russian South-Western 
Railways, who carried out the whole of the trials and de- 
vised the method described of making the calculations, 
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TABLE II. 





Engine A 22 (Ordinary). Engine A 7 (Compoun@). 
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Each engine before row 3 used for the experimental | possible the work done by the engine — the run, as 
trains was specially overhauled, so as to avoid any acci- | well as the quantities of fuel and water used. 

dental defects that might have affected the proper work-| Calculation of Consumption of Water and Fuel per 
ing during the tests. The tenders of these engines were | Indicated Horse-Power per Hour.—No conclusions could 
provided with two water-gauge glasses, graduated and | be drawn from several of the trips, on account of minor 
placed on the sides of the water tanks, whose volume was | accidents or partial breakdowns. 

previously determined with great accuracy. The water | Comparative Consumption of Water and Fuel in Com- 
gauge on the boiler was replaced by the arrangement | = and Ordinary Locomotives Expanding Equally.— 
shown in Fig. 8. In order to catch the water from the | Table No. II. gives the results of the tests, the highest 
| amounts of expansion being at the top. 

|__An examination of this Table shows that only tests 
| Nos, 1, 18, 15, 16, and 17, made in the first and second 
| notch with engine A 22, took place within similar limits 
| of expansion to those employed in the compound engine 
|A7. Moreover, for tests Nos. 18, 15, 16, and 17, with 
engine A 22, there is no test of the compound engine A 7 
carried out with exactly similar expansions; so that, in 
| order to make exact comparisons, it is necessary to find 
| consumptions of water and of fuel in the compound engine 
| A 7 for expansions equal to those which took place during 
| tests Nos. 13 and 16, 

| On account of causes which are described further on, 
| the comparisons will only be available with tests made 
when the jackets were not at work. The tests without 
jackets with the compound engine A 7 were made with 
average boiler pressures very slightly varying, and rang- 
ing from 1351b. to 148 1b. per square inch, that is to say, 
within approximately the same limits as tests Nos. 13, 16, 
and 1, with engine A 22. We may therefore neglect the 
slight variations of pressure in these tests. On the other 
hand the speed (average number of revolutions per 
minute) varies ag geen Pig engines A 7 and A 22, 
Comparing test No. 7 with No. 23, and test No. 11 with 
| No. 19, carried out on the compound engine A 7 with a 
overflow of the injectors small vessels of known capacity | nearly similar pressure but at a different speed, we find 


























were used, The water condensed in the steam jackets reater consumptions at the higher speeds. It may there- 


was released by means of a trap, and was run into a mea- 
sured vessel placed underneath the engine, and provided 
with a water-gauge glass. 

Each engine was fitted with a counter so placed that it 
could easily be read from the cab, as wellas a Klose speed 
indicator, which automatically registered the speed of the 
engine continuously upon an endless paper ribbon. Each | 
cylinder was provided with indicators, and seats were 


suitably placed for the observers who took the diagrams. | 





ore be admitted that the consumptions of steam in engine 
A 22 are less than those which would have taken place 
with a mean speed equal to that shown by the tests of the 
compound engine A 7. 

If we take two rectangular co-ordinates (see Fig. 9), 
and lay off on the abscissa lengths proportiunate to the 


Fig. 9. 












































The jackets were provided with pressure gauges showing | eats 
the pressure in them at the moment the diagrams were | 3 a as — ee 
taken; and these pressure gauges also showed, in the | 2 » | 1 i ie | 
tests when the jackets were not at work, whether there} © 1+ ; ' . 
was any leakage. | S we ||] ' \ 

In order to facilitate changing the papers on the indi-| & wa} ' ' 
cator barrels, each experimenter had an assistant who 8 at : 
replaced the papers. The papers were passed between | on : : 
oie experimenters and the assistants by a small endless H ai ' ' 
cord. | ‘ ‘ H 

Mode of Conducting the Trials.—In oider that the engine| § ne : { 
might work during the whole of the test with the revers- | & oa ' ' 
ing lever in the same position, each train had also a pilot | : oa OY Re oes Oe ee ee eee eee 
engine, = oe in front of the engine that was being | ———— m 6 +s E 5 6 es 
tested. The pilot engine had to give out any extra power Degree of Expansion 


necessary to draw the train. Nevertheless, in consequence 
of the gradients, the power given out by the locomotive | 
under test was often too great ; and it then became neces- | 
sary to apply the brakes, and sometimes even to close the 
regulator entirely. 
Six experimenters took part in the tests we are about to | 
describe, Two experimenters seated at the front of the | 
locomotive took the diagrams when they received the | 
signals, and two changed the diagram papers on the indi- | 
cator drums. 
Special care was taken during each test to obtain the | 
whole of the data necessary for determining as exactly as 








degree of expansion, and on the corresponding ordinates 
lengths proportional to the consumption of water in 
pounds per indicated horse-power per hour, given in the 
same test by the compound engine, we obtain a series of 

ints (marked in the figure with the numbers of the tests) 
ying close to the curve drawn in this figure, which re- 
presents with sufficient accuracy for the compound engine 
the variation in the consumption of water according to 
the degree of expansion. This curve gives us for an ex- 
pansion of 4.8 times, corresponding with test No. 13 of 
engine A 22, a consumption of water for the compound 


engine of 21.78 lb.; and for an expansion of 3.3, corre- 
redeg with test No. 16 in engine A 22, a consumption 
of 23.11b. Comparing these figures with the figures of 
the corresponding consumption of engine A 22 (for test 
No. 13 = 27.94, and for test No. 16 = 26.62 lb.), we find 
that the compound engine, in comparison with engine 
A 22, gives with 4.8 fold expansion an eccnomy of 22 per 
cent., and with a 3.3 fold expansion an economy of 13 per 
cent. in the consumption of steam per indicated horse- 
wer. 

Comparing test No. 18 of the compound engine with 
test No. 1 of engine A 22 carried out with the same degree 
of total expansion, viz., 4.5 times, we find that the com- 
pound engine shows an economy of 21 per cent. in con- 
sumption of steam. 

If we continue the curve in the figure towards the 
left we find approximately that the consumption of 
steam with an expansion of 2.5 times for the compound 
engine will be about 26.18 lb. Comparing this figure 
with that in test No. 7 (29.7) for engine A 22, we observe 
an economy of 9 per cent. for the compound engine. 
Turning from the consumption of water to the con- 
sumption of fuel per indicated horse-power per hour, and 
bearing in mind that the mean evaporation of engine 
A 22 was 3.33 lb. and of the compound engine 3.82 lb. per 
pound of wood, we get for the compound engine, as com- 
pared with engine A 22, the following economy in con- 
sumption of fuel : 


With a 4.8 fold expansion 32 per cent. 
” 4.5 ” ” 31 ” 
” 3.3 ” ” 23 ” 
2.5 ” 20 55 


” ” 
The investigation of all these data leads therefore to the 
following conclusions : 

1, With the same expansion of steam the consumption 
of water and of fuel is less in a compound locomotive 
than in an ordinary engine. 

2. The economy of water and fuel in a compound loco- 
motive, under the same conditions of expansion, is 
greater according as the range of expansion is higher. 

3. With the 4.8 fold expansion, the greatest which 
could be obtained with the ordinary engine A 22, the com- 
pound engine gave an economy of 22 per cent, in steam 
and of 32 per cent in fuel. 


(Zo be continued.) 





SECONDARY BATTERIES. 
On the Treatment of Secondary Batteries. 


By BernarD Drak, of Electric Power Storage Company, 
Winchester-street, E.C., and J. MARSHALL GORHAM. 


THE possession of a reliable means of storing electrical 
power is now universally recognised. For electric light- 
ing, whether temporary or permanent, whether domestic 
or public, it is almost an essential, for the commercial 
application of electricity to motive power it is a necessity. 

The theory of secondary batteries or accumulators, by 
means of which this storage is attained, has already been 
so ably dealt with, and is, probably, so well known to all 
present, that it is werpe pores 4 to enter into it in this 
short paper, the object of which is to bring to your notice 
some practical points of treatment which are essential, in 
order to render secondary batteries commercially reliable. 

These points have been arrived at by experiments 
carried on by Mr. Gorham and myself, in the course of 
the manufacture of the batteries of the Electrical Power 
Storage Company 

The three main 
were : 

1. The destruction of the lead grid or conductor. 

2. The buckling or warping of the plates. 

3. The falling out of the active material. 

These three failings, princignliy affecting the peroxide 
plates, militated seriously against the commercial success 
of accumulators, of which durability forms so important 
a factor. 

We, therefore, carried out a large number of experi- 
ments, with a view to ascertain their various causes, and, 
by removing them, to render the secondary battery with 
which we had to do, as reliable for durability as it already 
was in other respects. 

Here I may mention that these failings, although 
common, were by no means universal. For instance, the 
E. P. 8. accumulators in the Bank of England have been 
in use more than 24 years, and continue to give excellent 
results. That they do so confirms the conclusions to 
which experiment has led us, 

We will take first : 

1. The destruction of the lead grid or conductor. This 
was the most serious difficulty to face, as on it depended 
the life of the battery. 

The prevalent idea was that it was due to overcharging ; 
that after the peroxide plate was fully charged an 
further charge caused an evolution of oxygen whic 
rapidly destroyed the grid. We, therefore, proceeded to 
charge some cells without cessation in order to ascertain 
the exact amount of current which would entirely destroy 
the lead conductor, or grid. It was soon evident that 
the process was, at any rate, a slow one; but the experi- 
ment was continued, until the full prescribed current 
had been passed through, for more than two months. At 
the end of that time it was found that the lead conductor 
was practically as sound as before charging ; the coating 
of fine peroxide formed on the surface was very thin ; 
there was no sign whatever of buckling, and, further, the 
specific gravity of the solution, when the cells were left 
in their then fully charged condition, remained absolutely 
unaltered. mY 

The conclusion thence drawn was that the oxidisation 
of the grid caused by charging only penetrated to a very 


difficulties which we had to encounter 








limited depth, and then ceased entirely, and that the coat: 














Sept. 17, 1886.] 


ENGINEERING. 


393 








ing of fine peroxide formed actually protected the grid, 
not only from deterioration by overcharging, but also 
from local action hitherto supposed to be unavoidable. 

It was then established that the life of the grids was 
not proportional to the amount of charging, i.¢., to the 
number of ampére-hours put into a cell. Was it due to 
the number taken out? To ascertain this was the object 
of the next experiment. 

For this purpose a battery was divided into two halves, 
one of which (A) was repeatedly run out, and the other 
(B) was never discharged beyond the point at which the 
electromotive force commenced to drop. his experi- 
ment also extended over a considerable time, but gave the 
instructive results that when exactly the same number of 
ampere-hours had been taken out of each half, the plates 
in the first half (A) showed signs of expansion or growing, 
whereas in those of the second half (B) no change could 


be detected. 

The life of the grid then was also not dependent on the 
amount of ampére-hours taken out, or on the work done, 
but on the treatment of the pla‘es, first as to charging up, 
and afterwards as to total or partial exhaustion. Further, 
it was satisfactorily proved that there was no necessity to 
employ a conductor of unoxidisable material, providing 
the simple precautions were taken— 

1. To fully charge the cells. 

2. To avoid discharging them entirely. 

The second point to be considered is : 

2. The buckling of the plates. 

This had hitherto been attributed to two or three 
causes—charging too rapidly; discharging too rapidly ; 
impurities in the acid or oxides employed. 

Experiment soon showed that the real cause must be 
sought for elsewhere. 

We found that the buckling was almost invariably ac- 
companied by a hard white enamel (sulphate of lead) on 
the face of the plates, and further, that where the extra 
cells in a battery had received more charging than the 
remainder, the plates in these cells were frequently quite 
free from sulphate, and the consequent tendency to 
buckle, while the rest of the battery had failed. This 
proved that the enamelling could be prevented by charg- 
ing, and was not due to impurities in the oxides or acid 
used ; further, that when the plates were free from sul- 
phate there was no tendency to buckle. 

Experiment also showed that in the case of the first 
use of cells, when the acid was first put in, the specific 
gravity dropped in spite of the charging, indicating the 
formation of sulphate; by persevering in charging the 
sulphate disappeared, and with it the tendency to buckle. 
The conclusion was then that in order to avoid buckling 
of the peroxide plates, cells on their first use (whether new 
or after long disuse) should be charged incessantly until 
they are considerably overcharged. Hence the radical 
change in the instructions issued to users of the E.P.S. 
batteries. Whereas, hitherto they had been specially 
cautioned against overcharging, they are now urgently re- 
quired to overcharge new cells, and tocharge incessantly. 

3. The separation of the active material. In almost 
every case where this occurred the plugs of active material 
fell out of the plates in complete halves and in very hard 
condition ; and analysis showed that they contained an 
excess of sulphate, due, as before explained, to insufficient 
charging. On the other hand, in a few instances the 
active material was found to have become disintegrated 
and fallen off in a fine powder, and this was specially 
observable when on account of a leak in the receiving 
vessel and consequent frequent addition of water, the 
solution had become extremely weak. In this case prac- 
tically no sulphate was present, and the mass lost co- 
hesiveness. 

The conclusion is then that a certain proportion of 
sulphate in the material is necessary to bind it together, 
but that excess must be avoided. This due proportion 
once ascertained the third difficulty is overcome for all 
the ordinary work of secondary batteries. 

It should be mentioned, however, that there is a con- 
stant demand for an accumulator which can be discharged 
without injury at an abnormal rate for special purposes. 
Such rapid discharge results at present in the scaling off 
of the oxides and destruction of the plates, but as it causes 
the formation of sulphate, which is the binding not the 
disintegrating agent, the cause of the scaling, and, there- 
fore its remedy, must be sought elsewhere, and on this 
point discussion is invited. 

I venture briefly to recapitulate the conclusions to which 
our experiments have led us. 

1st. That the life of the leaden grids or conductors, and 
their freedom from buckling, are in no way dependent 
either on the amount of charging or discharging of the cells, 

2nd. That cells on the occasion of their first use, and 
also after long intervals of idleness, should be very fully 
charged, and in the first case incessantly. 

3rd. That they should never, under any circumstances, 
be entirely run out, and in fact should not be discharged 
below the point at which the electromotive force begins 
to drop perceptibly. 

4th. That the coating of fine peroxide formed during 
charging is actually a protection to the plate against the 
injurious effect of overcharging, and against local action. 

5th. That a certain small proportion of sulphate is 
necessary to give cohesiveness to the active material, but 
an excess of it causes the oxide to separate bodily from 
the conductor. 

If the precautions here indicated be taken, we believe 
that the accumulators now made by the company with 
which we are connected, will answer every ordinary com- 
mercial nent during a very considerable time, but 
an accumulator is not at present known which, without 
sacrificing capacity and efficiency, will stand the extra- 
ordinary rate of discharge sometimes demanded. 

As we thought it might be of interest to give some 
reliable figures on the results which may be expected from 
eells as they are now made, we have, during the last few 








weeks, made very careful tests with some cells taken at 
random from stock and worked in accordance with the 
practical requirements of an electric light installation. 

It will be seen from the curve marked A, which is the 
mean of six consecutive discharges, that the electro- 
motive force is practically constant during a discharge of 
such duration as the cells would ordinarily be called upon 
to give, namely, nine hours—the fall of electromotive 
force during this period amounting to only .02 of a volt. 
When the cells were discharged for 44 hours, left standing 
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for a day, and then discharged for another 44 hours, the 
result was exactly the same as when the discharge was 
continuous, both as regards electromotive force and effi- 
ciency. In fact, we were able to obtain ashort time back 
from a similar cell, left fully charged for a month, an out- 
put of 380 ampere-hours, 

The charging of the cells under test was always con- 
tinued for about an hour after the gases commenced to be 
given off, so as to comply with the requirements of our 
working instructions, and to keep the plates in good order. 
This naturally reduced the efficiency or return both in 
amptre-hours and watt-hours ; but in spite of this over- 
charging, the result of six consecutive charges and dis- 
charges gave an efficiency of 90 per cent. ampdre-hours 
and 80 per cent. watt-hours. 





Curve D, Fig. 3, shows the capacity of the cells in 
ampére-hours when discharged at 25 ampéres rate, and is | 
the mean of two continuous discharges, It will be noticed 
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that with 10 per cent. no of electromotive force the 
capacity is over 400 ampere hours, and that the maximum 
output given in the lists of the company is reached with a 
drop of under 5 per cent. in electromotive force. 

he curve C, Fig. 2, shows the rise of electromotive 
force during the charge, the current being throughout kept 
constant at 22 amperes. It will be seen that at the com- 
mencement of the charge the electromotive force required 
was only 2.02 volts, that after 220 amptre-hours had been 
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put in, representing about half the charge, the electro- 
motive force had risen to 2.13, and that when the cells 
were giving off gases freely the electromotive force was as 
high as 2.53 volts. This curve will no doubt be of interest 
to those who manufacture dynamos for use with secondary 
batteries, as it shows clearly the range of electromotive 
force for which provision has to be made if the current is 
to be kept constant. In most instances, however, we 
arrange for a maximum electromotive force of 2.5 volts 
er call to be charged, and allow the rate of charging to 
e diminished a3 the cells become full. , 

The cells tested were of the 15 L type, and contained 
7 peroxide plates weighing 36 lb. in all, and eight of spongy 
lead weighing 334 lb. : 

These plates are not made to give the maximum output 
from the minimum of weight, but the chief consideration 
is durability coupled with efficient working. They give a 
capacity of about 5 ampere-hours per pound of plate, 
which in the S type plates is increased to 64 ampére-hours 
per pound for tramcar work ; and where durability is of 
minor importance there is no difficulty in obtaining con- 
siderably higher results. ‘The internal resistance of a 
single cell was measured during discharge and found to 
vary from .0012 ohm when the cells were fully charged, 
to .0026 ohm when discharged, to 10 per cent. drop of 
electromotive force. 

This was tested by observation of the volts, first on 
open circuit and afterwards gee 4 at a known rate, 
but owing to the tendency of the cells to rapidly recover 
their electromotive force when left partially discharged, 
it is somewhat difficult to get reliable results after the | 
electromotive force has ~— te any extent. 

We are convinced that the above figures are absolutely 





reliable, as the strictest precautions were observed by Mr. 
jButler, the head of our laboratory, in calibrating the 
instruments used and checking the results. 

The current was measured by frequent readings from a 
Siemens dynamometer, checked by a voltameter, the two 
being found to agree within 1 per cent. 

The electromotive force was measured with a reflecting 
galvanometer calibrated by means of Ularke’s standard 
cells and freshly made Daniell cell, the total resistance of 
the galvanometer circuit being 40,000 ohms. 








LIGHTHOUSES AND MARINE 
SIGNALS.* 


By Sir James N, Dovetass, M. Inst. C.E., President of 
the Section. 
(Continued from page 276.) 

IN 1876 a series of trials was made by the Trinity House 
at the South Foreland, with various dynamo-electric 
machines, for the purpose of ascertaining the then most 
suitable machine for adoption at the Lizard. The results 
were decidedly in favour of the Siemens direct current 
machine, and machines of this type were accordingly in- 
stalled at the Lizard Station in 1878. In consequence of 
irregularities in their working, and because, at the time, 
Baron de Meritens, of Paris, had perfected a very 
powerful alternating current machine, it was resolved to 
send one of the latter machines to the Lizard for trial, 
where it has worked most satisfactorily for several years, 
The experience gained at the Lizard suggested that, for 
the St. Catherine’s station, where it had been resolved to 
adopt the electric arc light, the De Meritens machines 
should be employed, and they were accordingly ordered : 
but, as arrangements were then being made for experi- 
ments at the South Foreland for testing the relative merits 
of electricity, gas, and oil as lighthouse illuminants, it was 
determined that these machines should first be sent there 
for the experiments. In 1862 a practical trial was made 
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by the Trinity House at the South Foreland of the 
Drummond or Yimelight, but the results were not so satis- 
factory, after experience with the electric arc light, as to 
encourage its adoption. In the mean time the successful 
development of the electric arc light for lighthouse illumi- 
nation very soon acted as a keen stimulus to inventors of 
burners for producing gas and oil luminaries for the pur- 
pose ; in 1865 the attention of lighthouse authorities was 
directed to the gas system of Mr. John R. Wigham, of 
Dublin, which system was tried in that year by the Com- 
missioners of Irish Lights at the Howth Bailey Light- 
house, near Dublin, and in 1878 he introduced at the 
Galley Head Lighthouse, county Cork, his system of 
superposed gas burners. At this lighthouse four of his 
large gas burners and four tiers of first order annular 
lenses, eight in each tier, were adopted. By successive 
lowering and raising of the gas flame at the focus of each 
tier of lenses, he had previously produced the first group 
flashing distinction. This light shows, at periods of one 
minute, from ordinary annular lenses, instead of the usual 
long flash, a group of short flashes, varying in number 
between six and seven. Theuncertainty, however, in the 
number of flashes contained in each group is found to be 
an objection to the optical arrangement here adopted. In 
the mean time the attention of the Trinity House, the 
Commissioners of Northern Lights, and the French light- 
house authorities was being directed to the question of 
substituting mineral oil for colza as a lighthouse illumi- 
nant. In 1861 experiments were made by the Trinity 
House for the purpose of determining the efficiency and 
economy of mineral oils in relation to colza for lighthouse 
illumination; but, owing to the imperfectly refined oil 
then obtainable and its high price, the results were not 
found to be so satisfactory as to justify a change from 
colza oil, at that time generally used. In 1869 the price 
of mineral oil, of good illuminating quality and safe flash- 
ing point, having been reduced to about one-half the 
rice of colza, the Trinity House determined to make a 
urther series of experiments, when it was ascertained 
that, with a few simple modifications, the existing 
burners were rendered very efficient for the purpose, and 
a change from colza to mineral oil was commenced. It 
was found, during these experiments, that the improved 
combustion effected in the colza burners, in their adapta- 
tion for consuming mineral oils, had the effect of in- 
creasing their mean efficiency, when burning colza, 45? per 
cent. A further advance was made during these experi- 
ments by increasing the number of wicks of the first order 
burner from four to six, more than doubling the intensity 
of the light, while effecting an improved compactness of 
the luminary per unit of focal area, of 70 per cent. 
With coal fires no distinctive characters were possible 
* Address to the Mechanical Science Section of the 
British Association, at Birmingham, 
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beyond the costly ones of double or triple lighthouses. 
There are at present not less than eighty-six distinctive 
characters in use throughout the lighthouses and light- 
vessels of the world ; and, as their numbers increase, so 
does the necessity for giving a more clearly distinctive 
character to each light over certain definite ranges of 
coast. This important question of affording to each light 
complete distinctive individuality is receiving the atten- 
tion of lighthouse authorities at home and abroad, and it 
is hoped that greater uniformity and consequent benefit to 
the mariner will be the result. 

During the old days of sailing vessels, when the dura- 
tion of voyages was so uncertain, sound signals, as aids to 
the mariner, were but little demanded. The seaman on 
opnmeshing the coast in fog trusted entirely to his lead, 
and, when he found circumstances favourable for doing 
so, he anchored his vessel until the atmosphere cleared. 
But, since the application of steam to navigation, with 
keener competition in trade, these conditions have been 
entirely changed. The modern steam vessel is expected 
to keep time with nearly the same degree of precision as 
a railway train, and it is evident that, even with the 
utmost care and attention on the part of her commander, 
this requirement cannot possibly be fulfilled, and celli- 
sions and strandings must occur, unless efficient sound 
signals for fog be carried by each vessel, and powerful 
signals of this class be provided at lighthouse and light- 
vessel stations, 

These circumstances have led to a rapid development of 
fog signals, both ashore and afloat, there being now about 
700 of these signals, of various descriptions, on the coasts 
of the world. We therefore find, as might have been 
naturally expected, that coast fog signals have been made, 
by lighthouse authorities, the subject of careful experi- 
ment and scientific research; but, unfortunately, the 
practical results thus far have not been so satisfactory as 
could be desired, owing, first, to the very short range of 
the most powerful of these signals under occasional un- 
favourable conditions of the atmosphere during fog, and, 
second, to the present want of a reliable test for enabling 
the mariner to determine at any time how far the atmo- 
spheric conditions are against him in listening for the 
anxiously expected signal. In 1854 some experiments on 
different means of producing sounds for coast fog signals, 
were made by the engineers of the French lighthouse de- 
partment, and in 1861-62 MM. Le Gros and Saint Ange 
Allard, of the Corps des Ponts et Chaussées, conducted a 
series of experiments upon the sound of bells and the 
various methods of striking them. 

In 1863-64 a Committee of the Elder Brethren of the 
Trinity House made some experiments at Dungeness upon 
various fog signals. In June, 1863, acommittee of the 
British Association memorialised the then President of 
the Board of Trade, with the view of inducing him to in- 
stitute a series of experiments upon fog signals. The 
memorial, after briefly setting forth a statement of the 
nature and importance of the subject, described what was 
then known respecting it, and several suggestions were 
made as to the nature of the experiments recommended. 
The proposal does not appear to have been favourably 
entertained by the authorities to whom it was referred, 
and the experiments were not carried out. 

In 1864 a series of experiments was undertaken by a 
JSommission appointed by the Lighthouse Board of the 
United States, to determine the relative powers of various 
fog signals which were brought to the notice of the Board. 

n 1872 a Committee of the Trinity House visited the 
United States and Canada, with the object of ascertain- 
ing the actual efficiency of various fog signals then in 
operation on the North American continent, about which 
very favourable reports had reached this country. Among 
other instruments, they witnessed the performance of a 
siren apparatus, patented by Messrs. A. and F. Brown, 
of New York. One of these instruments was, in 1873, 
very kindly sent to the Trinity House by the United 
States authorities, and tested with other instruments in 
the experimental trials at the South Foreland in 1873-74. 
This investigation was carried out at the South Foreland 
by the Trinity House, with the object of obtaining some 
definite knowledge as to the relative merits of different 
sound-producing instruments, and also of ascertaining how 
the propagatian of sound was affected by meteorolugical 

henomena, These experiments were extended over a 
engthened period, in all conditions of weather, and the 
well-known scientific and practical results obtained, to- 
gether with the ascertained relative merits of sound-pro- 
ducing instruments for the service of the mariner, are of 
the highest scientific interest and practical importance, 

The investigation at the South Foreland was followed 
up by the Trinity House by further experiments, in which 
they were assisted by the authorities at Woolwich, with 
guns of various forms, weight of charges, and descriptions 
of gunpowder. The powders tested were (1) fine grain, 
(2) larger grain, (3) ritle large grain, and (4) pebble. The 
result placed the powders exactly in the order above 
stated ; the fine grain, or most rapidly burning powder, 
gave indisputably the loudest sound, while the report of 
the slowly burning pebble powder was tie weakest of 
them all. Experiments were also made with the object 
of ascertaining the relative value of the sound produced 
by the explosion of varying quantities of gun-cotton. 
Here again the greater value of increased rapidity of com- 
bustion in producing sound was clearly demonstrated. It 
was found that charges of gun-cotton yielded reports 
louder at all ranges than equal charges of gunpowder, and | 
further experiments proved that the explosion of 41b. of | 
aay ger gave a result at least equal to that produced 

3lb, of the best gunpowder. These results led the 

rinity House to adopt this explosive as a fog signal for 
isolated stations on rocks or shoals where previously, from 
want of space, nothing better than a bell could be applied. 
It is also applied with success to light-vessels, But, 


wherever the siren can be installed, it is found to be the 








most efficient fog signal yet known, chiefly in consequence 
of the prolongation that can be given to its blasts, and 
the ease with which it can be applied, with any amount 
of motive power available, to the production of any de- 
sired combination of high and low notes for distinctions 
corresponding with those of white and red, or short and 
long, flashes of light, and thus affording the required 
individuality of each station. The experience, however, 
with the most powerful fog signal is not at present to be 
considered altogether satisfactory. With siren blasts 
absorbing about 150 horse-power, or nearly five millions 
of foot-pounds per minute during the time they are sound- 
ing, the signal is occasionally not heard, under some con- 
ditions of fog and wind, beyond one mile, while at other 
times it is distinctly heard above 10 miles. 

For marking shoals, channel fairways, and landfalls, in 
positions where it is found to be impossible to erect a per- 
manent structure, important service is rendered to the 
mariner by light-vessels. The first of these aids to navi- 
gation was moored at the Nore in 1732. Herilluminating 
apparatus consisted of a small lantern provided with flat 
wick oil lamps, the latter unaided by optical apparatus of 
any kind. In 1807 the late Mr. Robert Stevenson, the 
eminent engineer of the Bell Rock one designed 
a larger lantern to surround the mast of the vessel, capable 
of being lowered down to the deck for trimming the light, 
and raised when required to be exhibited. With the 
introduction of the catoptric system of illumination on 
shore, these lights were improved by the introduction of 
—— burners, aided by paraboloidal silvered reflectors, 
each reflector and lamp being properly gimballed to insure 
the horizontal direction of the beam during the pitching 
and rolling of the vessel. 

In 1872 the Trinity House increased the dimensions of 
their lanterns and reflectors for floating lights, the lanterns 
from 6 ft. to 8 ft. in diameter, with cylindrical instead of 
polygonal glazing, and the reflectors from 12 in. to 21 in. 
aperture, which improvements effected a ten-fold increase 
in the intensity of these lights. The — 8 ft. cylin- 
drical lanterns are just large enough to admit of the 
lamplighter entering them to manipulate the lamps. 
Further improvements have lately been made in the 
lamps, and some of these lights have an intensity in the 
beam of about 20,000 candles. In 1875 the first group 
flashing floating light, showing three successive flashes at 
periods of one minute, was exhibited from a new vessel 
moored at the Royal Soverign Shoal, off Hastings. Since 
the above date this class of floating lights, showing two or 
more flashes in a group, has been considerably exterded 
with advantage. In connection with this class of distinc- 
tive lights, I would here remark that, in the following 
year, a first order dioptric double flashing light apparatus, 
designed by Dr. John Hopkinson, F.R.S., for the Trinity 
House, and intended for the Little Basses Lighthouse, 
Ceylon, was exhibited at the Special Loan Exhibition of 
Scientific Apparatus at South Kensington. In afew cases 
the dioptric system has been adopted for light-vessels ; 
but, so far, the catoptric system has been found to be 
most efficient for the special circumstances of a floating 
light. Up to the present, neither electricity nor gas has 
been tried as an illuminant for light vessels, but an in- 
teresting experiment is now being made by the Mersey 
Docks and Harbour Board, with the electric are light 
= board one of the light vessels at the entrance to the 

ersey. 

The difficulties attending the maintenance of an effi- 
cient floating light in some of the most exposed positions 
are great, and at times the service is a very arduous one to 
the men on board, yet any failure whatever is of very rare 
occurrence, and there is no instance on record of a British 
light-vessel having ever been deserted by her crew during 
a storm. Collisions, which unfortunately are of frequent 
occurrence, are probably the greatest source of danger to 
these vessels and their crews. 

As itis a necessity that light-vessels remain at their 
stations with safety and efficiency as long as possible, 
usually seven years, they are generally built of wood, or 
are of composite construction, fastened and sheathed with 
Muntz metal. <A few vessels have been built of iron, but 
these are found at the end of one or two years to require 
removal from the station, docking, and the external sub- 
merged portions of the hull cleaned and painted. 

Chinese gongs about 2 ft. in diameter, sounded at short 
intervals, have been for many years the recognised 
standard fog signal of light-vessels, owing probably to 
their peculiar characteristic sound. The signal is un- 
doubtedly distinctive and serviceable at very short dis- 
tances, but, like the sound of a bell, is soon dissipated 
after leaving the immediate vicinity of the instrument. 

Many of the light-vessels of this country and other 
maritime nations are now provided with powerful sirens 
or whistles, sounded by compressed air or steam. Their 
positions (generally at considerable distances from the 
shore, and in some instances in fairway channels, where 
the sound is radiated on all bearings) are, from the un- 
certainty of the range of fog signals, found to be more 
efficient aids to navigation hom those installed at shore 
stations. 

The question of utilising lighthouses and light-vessels 
as signal stations in telegraphic communication with each 
other, and connected with a central station for reporting 
arrivals, departures, casualties, and meteorological obser- 
vations, has, for some time, received the consideration of 
lighthouse authorities generally, and among the foremost 
in this direction as regards lighthouses may be mentioned 
Canada, which has a large proportion of them so arranged. 
In Ireland the experiment is being made at Fastnet, a 
well-known exposed rock station off Cape Clear, where 
considerable difficulties have been experienced in defend- 
ing the cable from the enormous wear and tear to which 
it is subjected at the submerged side of the rock. 

During the past year experiments have been in progress 
by the Trinity House, and I believe also by Germany, in 


the more difficult task of establishing telegraphic com- 
munication between a light-vessel and the shore. Off the 
coast of Essex the Sunk light-vessel has been so connected 
with the Post Office at Walton-on-the-Naze, through nine 
miles of cable, and, although many difficulties are being 
experienced, and the system must prove costly, ultimate 
success is expected. : 

Very important accessories to lighthouses and light- 
vessels are buoysand beacons. Besides indicating the 
navigable channels on the coast, in estuaries, and in 
rivers, in positions where the erection of permanent beacons 
is frequently impracticable, they mark the position of 
rocks and shoals. History appears to be silent as to the 
origin of the first buoy. Probably the piece of wood or 
cork for buoying and marking the position of the fisher- 
men’s net, led to the primitive rude buoy for marking a 
dangerons shoal. Buoys built with staves of wood, and 
banded with wrought-iron hoops, have been adopted for 
probably over a century, and are still used by all maritime 
nations ; but they are being rapidly superseded by buoys 
constructed of iron or steel. In 1845 the first iron buoy 
was submitted to the Trinity House by the late Mr. 
George W. Lenox, and since that date very great im- 
provements have been effected in the forms and construc- 
tion of buoys generally, owing to the ease with which any 
desired forms and dimensions can be produced in iron and 
steel, as in shipbuilding. A very important improvement 
was introduced in iron buoys in 1853 by the late Mr. 
Geerge Herbert, of the Trinity House, who suggested the 
raising up and hollowing out the bottom of buoys to about 
the level of the plane of flotation, and the attachment of 
the mooring chain at a point very near, but just below, 
the centre of gravity ; he thus secured a more uniformly 
erect position of the buoy in a seaway and strong tidal 
current. The Herbert form of bottom is now generally 
adopted. Water-tight bulkheads were early employed 
with iron buoys for insuring their safety. A modern 
iron or steel buoy may be, and often is, cut into by the 
stem of a steam vessel, or by her screw propeller, but 
is seldom caused to sink, its flotation being maintained by 
an uninjured water-tight compartment. The immunity 
from sinking, under such circumstances, of these iron or 
steel floating bodies, with their heavy iron mooring chain 
attached, is suggestive of an important requirement of 
the present day, viz., an unsinkable passenger steam 
vessel. In the interests of humanity, no more important 
question than this could engage the attention of engi- 
neers, and certainly none more deserving of the best 
efforts of modern mechanical science. ith the rapid 
increase in the number of buoys throughout the world, it 
has been found desirable, if such a result could possibly 
be accomplished, that something approaching to a uni- 
versal system of distinctive individuality in these sea- 
marks should prevail; and, in 1883, a conference was 
held at the Trinity House, under the peesidener: of H.R.H. 
the Duke of Edinburgh, K.G., Master of the Corpora- 
tion, at which were represented the Board of Trade, the 
Commissioners of Scotch Lights, the Commissioners of 
Irish Lights, the Admiralty, and the local authorities of 
the Tyne, Tay, Clyde, Mersey, Thames, and Humber. 
The conference met on several occasions for deliberation, 
and for obtaining evidence from witnesses serving in 
various capacities in the Royal Navy, mercantile marine, 
and lighthouse and pilotage service. Valuable informa- 
tion was also obtained from all the principal maritime 
states. Inasmuch as the need for uniformity of system 
was found not to be particularly pressing until the num- 
ber of buoys had become considerable, its adoption be- 
came, by the same fact, more difficult, owing to the 
number of changes it would involve. The first concep- 
tion of the object to be attained by a buoy was one rather 
of warning than of guidance, to indicate the hidden 
danger rather than to point out the path of safety. Both 
these services to navigation are at present very efficiently 
rendered. 

Originally, one buoy to a shoal was thought sufficient ; 
by degrees a second and third was demanded and laid, 
until each danger became hedged round with buoys whose 
names denoted their positions with reference to it. The 
Committee arrived at the conclusion that, if practicable, 
a uniform plan was to be desired, and they considered its 
application first in regard to harbours, rivers, and 
estuaries, and, secondly, to general coast navigation. As 
a preliminary, it was found to be necessary to determine 
the nomenclature of the various shapes and features 
common in all our buoyage services, so that the same 
thing should not be called by different names in different 

arts of the kingdom, as had previously been the case. 

he process of deliberation and inquiry led to the issue, 
that, with a uniform system, its fundamental principle 
must be that one certain shape shall be used for starboard 
and another for port invariably. The two forms most 
convenient for adoption as contrasting shapes were found 
to be the *‘ conical” and the “‘can”; and, further, that 
middle grounds occurring in a channel, or which may 
divide two channels, should have at each end a spherical 
buoy ; also that outlying dangers or positions requiring 
an extraordinary mark should be indicated by pillar or 
spar buoys. Considering, first, the application of a system 
to harbours: if all were approached by a single deep- 
water channel, the adoption, say, of ‘‘ can” for starboard 
and ‘‘conical” for port would appear as simple and 
practicable, but when large estuaries having four or five 
channels of approach have to be dealt with, some distinc- 
tion other than mere shape is necessary. Important 
evidence was received by the Committee on the wider 
question of coast buoyage in outlying roadsteads, high- 
ways of navigation rather than approaches to any port, 
where warning is the first necessity, then guidance, and 
where the limitations of shape acceptable in the case of 
harbours might prove an injurious restriction unless a 
conspicuous mark in the open sea were required. 

(70 be continued.) 
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RECORD. 
Compmzp sy W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in ification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

bay of a Te may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of FB cgpe and postage, addressed toH. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 
a may at any time within two months from the date of 
advertisement 7 the t of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


SHIPS, &c. 


7713. C. Stout, Liverpool. Improvements in =. 
draulic Steering Engines and Starting Engines. [6d.] 
June 25, 1885.—The improvements consist chiefly in the arrange- 
ment ,of a spindle having different [pitched screws upon it for 
actuating the cut-off valve in ratio to the movement of the pistons. 
(Sealed July 6, 1886). 


8317. E. P, Clayson, London. Armour-Plating 
Ships and Smaller Craft. [4d.) July 9, 1885.—This inven- 
tion relates to the introduction of india-rubber or gutta-percha to 
be used in combination with iron or steel as armour plating. 
(Sealed July 2, 1886). 


8864. P. G. B. Westmacott, Newcastle-on- e. 
Hydraulic Apparatus for Lifting Heavy Boats from 
the Water and for Lowering the Same. (8d. 1 Fig.) 
July 22, 1885.—A main cylinder and ram or piston, and tackle is 
provided to lift and lower the boat. The boat slings and tackle 
are kept constantly taut by the alternate entrance of water 
under pressure into an auxiliary cylinder when the boat rises with 
the waves, and its expulsion therefrom by the weight of the boat 
when the waves recede. (Sealed July 6, 1886). 


9586. W. H. Prestwich, London. Apparatus for 
Navigating or Propelling Boats or Vessels. (8d. 3 
Figs.) August 12, 1885.—Revolving oars or blades mounted on 
the ends of a horizontal shaft fixed athwart the boat or vessel, are 
arranged to strike the water broadside on in their downward 
stroke, and to feather or turn edgeways automatically at such 
point in the water as may be desired. Either steam or manual 
driviag power may be employed. (Sealed June 25, 1886). 


3962. J. Leveille, Montreal, Canada. Ship Steering 
Device. {6d. 1 Fig.] March 20, 1886.—The improved steering 
device consists of a second or supplementary rudder placed in an 
aperture in the ship’s stern, and worked independently of the 
ordinary rudder. The post of the second rudder is provided with 
an eye i allow of the passage of the propeller shaft. (Sealed June 
25, 1886), 


7456. G. A. Smith, Goole, Yorks. An Electro-Mag- 
netic Marine Governor. (8d, 2 Figs.) June 3, 1886,—This 
invention relates to a method of automatically controlling the 
speed of marine engines by the agency of an electric current ac- 
cording to the degree of immersion of the screw propeller. Fig. 1 
is an elevation, and Fig. 2a plan of the dynamo-electric generator, 
and its electrical connection with the propelling apparatus at the 
stern of the vessel. The vertical framing a a which supports the 
bearings of the armature spindle b of the generator, extends 
beyond the flat polar surface ¢ ¢ of the field magnet ; and attached 
to it across the polar surface is a brass plate d, to which are sus- 
pended electro-magnets e, e! of special form and free to turn over 
the polar surface cc by means of pinions f f'. The pinions e, e! 
engage with a quadrant g which carries a slotted arm h connected 
by suitable rods direct to the valves in the steam and exhaust 
pipes. On the underside of the plate d are fixed blocks 7 of non- 
conducting material to which are attached brushes j bearing 
upon the commutators k, and suitable connections for passing an 
electric currentjaround the helices of the suspended electro- 
magnets e,e'. The generator is driven from the main shaft of the 
engine. A metal cylinder 7 arranged in a vertical position at 



























































the stern of the vessel, and with its lower end in free communica- 
tion with the sea, containsa float m (shown in dotted lines) which 
is free to move up and down, and is fixed toa rod o passing through 
a stuffing-box in the cover of the containing cylinder. Contacts q 
and r are so arranged that as the stern of the vessel islifted by the 
action of the waves so as to cause the engines to “‘ race,” the float m 
falls with the water level, until the arm p is brought into contact 
with the insulated rod 7, thus establishing an electrical circuit, 
whereby the cores of the suspended electro-magnets e, e' are 
magnetised. The similar magnetic polarity of ¢, e', and of the 
field magnets, produces half a revolution of the magnet e, and 
consequently motion is imparted to the quadrant g through the 
pinion f. The commutator k upon the spindle of the magnet e 
then changes the direction of the current through the coil again, 
and rotary motion is continued in the same direction until the 
quadrant g has moved through half of its entire travel. The in- 
creased speed of the engines is thus checked until the propeller is 
again immersed, and the float m rising until the arm p is in contact 
with the insulated rod q, an electric circuit is thus established 








through the other magnet e, which rotates in an opposite direc- 
tion and causes the quadrant to open the steam valves. (Accepted 
July 9, 1886). 


RAILWAY PERMANENT WAY. 


6989. T. Hampton, Barrow-in-Furness, Lancaster. 
Fastening for the Permanent Way of Railways. (8d. 
10 Figs.) June 9, 1885.—This invention relates to metallic wedges 
or keys employed to secure the rails in the chairs. According to 
this invention each key is made from a bar of steel cut to the re- 
quired length, by folding or bending into a zigzag or other form 
so as to produce a spring key which can be driven in between the 
web of the rail and the jawof the chair. (Sealed July 2, 1886). 


8524. J. M. Stuart and F. H. Gill, London. Secur- 
ing Rails to MetalSleepers. (8d. 8 Figs.) July 14, 1885. 
—The flat base or Vignoles rail is secured on the outside by a 
clip which is firmly rivetted to the metal sleeper. The inside 
fastening is removable, and consists of a doz or clip of special 
form which overlies the inner flange of the base of the rail, and 
is secured in position by a T-headed bolt. (Sealed July 13, 

836). 


13,056. J. Duffield, Workington, Cumberland. 
Securing Rails and Chairs to Sleepers, and the 
Ends of Rails to each other. (8d, 12 Figs.) October 30, 
1885.—The rails may be of any section, but are provided with a 
longitudinal projection or rib on each side of the web. In 
securing the rails to metallic sleepers without the use of chairs, 
the sleepers may be of any usual type, but are provided with 
-_ or clips pressed out of the upper surface of the sleeper. The 
rail being placed on a number of sleepers between the lugs, 
a metallic key is driven between the lug and the rail, one on 
each side. The key is formed so as to bear simultaneously 
on the underside of the longitudinal rib on the web of 
the rail, and on the bottom flange of the rail, and also 
against and under the lugs of the sleeper. To prevent the key 
from becoming loose, its taper end may be split and expanded. 
Chairs are secured to metallic sleepers without bolts or rivets in a 
manner similar to the above, but in this case a recess is made at 
each end of the base of the chair to form a proper bearing for the 
keys. In securing the ends or joints of the rails a somewhat 
broader sleeper and chair is used, and fishplates are dispensed 
with. (Sealed July 9, 1886). 


489. J. Shipley, Sayre, Penn., U.S.A. Rail Joints. 
(6d. 7 Figs.| January 12, 1886.—The object of this invention is 
to provide means to secure the ends of rails firmly together with- 
out the bolts passing through them as heretofore, and at the same 
time provide for the more equal contraction and expansion of the 
rails. The rails are embraced by a rail joint chair consisting of 
two pieces; the chair proper having an abutment by which the 
loose angle plate can be fastened by an eccentric washer held in 
ary by the bolt and locked Sy the nut. (Sealed July 13, 
1886). 


RAILWAY ROLLING STOCK. 


6880. E. F. Macgeorge, Melbourne, Australia, Im- 
ig near in Gas Engines. (8d. 3 Figs.) June 5, 1885,— 

his invention relates to locomotive engines worked by compressed 
air and combustible gas, and so arranged that the air during its 
expansion will take up part of the heat generated by the explo- 
sion of the combustible gas. By this means the cylinder is kept 
cool and the air is maintained at a sufficiently high temperature 
to insure the complete utilisation of its expansive force. Com- 
pressed air and a charge of compressed gas are admitted to a first 
or small cylinder and expanded together as far as convenient by 
means of suitable valve gear. The mixture is then passed into 
a second cylinder of larger size where the expansion is continued, 
and the mixture of gas and air is exploded and again further ex- 
panded. The two cylinders are thus used in a similar manner to 
those of an ordinary compound steam engine. In a modification 
of this invention, the piston is arranged to be moved in one direc- 
tion by the explosion of a combustible charge, and in the reverse 
direction by the expansion of compressed air. (Sealed June 25, 
1886). 


7934. T. Hunt, Manchester. Improvements in 
Steam Engines. (8d. 20 Figs.) June 30, 1885.—Inventor 
claims: The combination of a valve operated by a pump actuated 
from the engine, and capable of having the passage past it ad- 
justed for regulating the supply of steam to the engine or the 
brakes. Also, a packing for piston-rods, consisting of superposed 
rings or discs divided in two or more places, and covered at the 
divided places, and provided with a spring for giving the requi- 
site pressure all round. Further, a prolongation of the firebox 
inte the boiler for receiving a superheater, from which the steam 
is led to the chimney without exciting the draught. (Sealed 
June 29, 1886). 

8680. F. Holt, Spondon, Derby. Means for Deli- 
vering Sand on to the Raiis in Front of the Driving 
Wheels of a Locomotive. [ls. id. 18 Figs.] July 18, 1885. 
—The sand is delivered on to the rails by means of an ejector 
worked by steam, compressed air, or water under pressure. (Sealed 
July 13, 1886). 


7331. J. H, Johnson, London. (7. S. Peck and F. G. 
Brownell, Burlington, Vermont, U.S.A.; WLubricators for 
Lubricating Car Axles, Shafting, and the like. (8d. 
4 Higs.} June 1, 1886.—The supporting frame D of the lubricator 
consists of a plate secured to the side of the axle-box. Two bear- 
ings rigidly fastened to the plate extend upwardly to receive the 
crosspin F that forms the pivot of the two arms E which have 
bearings at their lower ends to receive the journals of the lubricat- 
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ing rollerG, The roller is grooved witha right and left screw- 
threaded arrangement, by means of which the lubricant is taken 
and distributed uniformly. Upon a central cut-away portion of 
the roller is an endless chain H which dips down into the lubri- 
cant, and conveysit up to the central portion of the roller, whence 
it passes to the grooved portions. The lubricating roller G is 
pressed outwardly and held with yielding pressure against the car 
axle by means of springs I. (Accepted July 20, 1886). 


RAILWAY APPLIANCES. 


8348. C. Robertson, Edinburgh. Turning Tables 
for Railways and other Purposes with Ball Bear- 
ings. (6d. 3 Figs.) July 10, 1885.—The subject of this inven- 


tion is the application of a number of balls revolving in a hollowed- 


out ring or race, one-half of which is fixed to the turning plate and 
the other half to the bottom of the pan or other shaped case. The 
balls nearly fill up the circumference of the ring and constitute the 
means of turning the table. (Sealed July 9, 1886). 


9337. W. E. e, London. (H. Mohr, Mannheim, 
Germany.) Contro: g Apparatus for Automatically 
Counting and Registe Railway Carriages, 


Trucks, &c., Passing Over it. [lld. 9 Figs.) August 5, 
1885.—The controlling apparatus consists of a lever system similar 
to that of a weigh-bridge, in connection with a registering appa- 
ratus, This apparatus does not operate when the carriage to be 
registered has not the prescribed weight. A repeated rolling 
backwards and forwards of the same carriage on the rails is of no 
influence on the apparatus. (Sealed July 13, 1886), 


9488. J. Nicholson, Gateshead-on-Tyne, Durham. 
Automatic Wire Compensator, ([&d. 3 Figs.) 
August 10, 1885.—This improved apparatus for counteracting or 
compensating the effect of variations of temperature on the wire 
between the signal arm and the signalman’s lever, and also be- 
tween the railway points and indicator in the signal cabin, consists 
of a tube, rack E, slide D, clutch B, andlinksC. The arm A is 
connected to the signalman’s lever. To one end of the rack E is 
attached the signal wire or chain which passes under a pulley to 
thesignal arm. A weight F attached to the other end of the rack 











counterbalances the expansion or contraction of the wire. As 
shown in the figure, the clutch B is out of gear, and the rack E 
is released to allow the wire or chain to expand or contract with 
the variation of temperature. When the signalman’s lever is 
operated, the clutch B is brought into gear with the rack E by 
the links C and slide D, and pulls the signal off. When the 
signalman’s lever is put back, the slide D comes into contact with 
a stop, the clutch B is lifted by the links C, and the rack Eisagain 
released to allow of free expansion and contraction of the signal 
wire. (Accepted July 27, 1886). 


RAILWAY LIGHTING. 


8152. J. H. Ross, Dublin. Improvement in Oil 
Lamps for Railway Carriages. (8d. 4 Figs.) July 6, 
1885.—This invention has for its object a more perfect combustion 
by the manner in which the air is drawn into the flame. The light 
is produced by an inverted wick which is supplied with oil from 
a tank above thelight by means of feeding wicks. (Sealed July 2, 
1886). 


71, W.B. Rickman, London. Fy for Work- 
ing Regulating Gas Cocks of Railway Carriages. 
(6d. 3 Figs.) January 2, 1886.—According to this invention the 
lug of the regulating cock in the external ascending pipe that 
eads from ‘the reservoirs to the burnersin the roof of the car- 
riage, is provided with a combination of levers and notches by 
means of which the plug may be held firmly in any position not- 
withstanding the jolting of the railway carriages. (Sealed 
June 18, 1886). 


ELECTRIC RAILWAYS. 


9527. T. J. Handford, London. (Ff. J. Sprigue, New 
York, U.S.A.) Motors for Electric Railways. [8d. 4 
Figs.) August 10, 1885,—This invention relates to electric motors 
mounted upon railway carriages for the purpose of propelling the 
same. A isthe frame of the truck of a railway carriage. The 
truck body (not shown) is supported from the axles C, C', through 








springs in the usual manner. D is the field magnet of an electro- 
dynamic motor with its armature E. The yoke a of the field 
magnet is hung from a crosspiece F of the truck by heavy springs 
bb. The driving axle C at its middle portion is inclosed in 





journals c, held by clamping pieces ¢ of non-magnetic metal. The 
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bearings i of the armature shaft are es pater by arms k, k 
attached to the journal boxes and the field magnet pole-pieces. 
Toothed wheels m, m on either end of the armature shaft engage 
with toothed wheels J, / fixed on the driving axle, and thus com- 
municate motion to the driving wheels to propel the carriage when 
the armature is revolved. The armature being carried rigidly 
by the field magnet, these two parts always maintain the same 
relative position under every vertical or lateral movement of the 
wheels or carriage . And as the field magnet which carries 
the armature is itself centred by the axle of the wheels to which 
the armature shaft is geared, the engaging gears must also 
maintain the same relative position. G and G' are contact 
rollers running on the intermediate rail K. Each contact roller 
has bearings between the ends of curved arms pivotted be- 
tween supports extending down from the carriage, and having 
a spring attached to the other end connecting it with the car- 
riage body, so that the roller is constantly maintained in good 
contact with the intermediate rail K, which forms one side of the 
supplying circuit. The other side of the circuit is formed by the 
working rails L,L and the ground. (Sealed August 27, 1886). 


TRAMWAYS. 


0640. S. Bourne, Wallington, Surrey. A ppoctel 
Apparatus for Starting Tramcars and other Vehicles 

y the Pull of alor other Draught Power. (8d. 
4 Figs.) August 13, 1885.—On either side of a ratchet wheel 
keyed on the axle C, is hung a swing link, so that the axle is 
free to revolve in it. A lever F is pivotted at the other end of 
these links and between them. A pawl G engaging with the 
ratchet wheel, is arranged at one end of the lever F, whilst 
the other end is provided with an eye to which a chain J is 
attached, which passes over guiding pulleys K, K, and is fastened 
to the drawbar p of the car or vehicle. When the draught is not 
applied to the drawhar, the swing links rest on the stirrup I, 
and the paw! G is held out of engagement with the ratchet wheel 








by the spring H. But when the draught is applied, the first 
effect will be to swing the lever F round on its pivot, and cause 
the pawl G to engage with the ratchet wheel; a stop coming 
in contact with the link E, preventing the further independent 
movement of the lever. As the draught continues, the end of the 
lever F and the swing links will be raised, and the pawl G will 
then turn the ratchet wheel and consequently the axle C and 
the wheel B, thus starting the car. As the car moves forward and 
the ratchet wheel turns with the axle C, the pawl G is released, 
and the spring H raises it out of gear with the ratchet wheel, thus 
preventing any clicking noise as the car travels. At the same 
time the stop Oon the drawbar L comes into contact with a suit- 
able abutment N which then takes the strain of the draught. 
(Sealed August 17, 1886). 


3630. A. Dickenson, Darlaston, Stafford. Dummy 
Points for Tramways. (6d. 6 Figs.) March 15, 1886.—The 
improvements consist in the insertion of a renewable piece in the 
body of the point. (Sealed June 23, 1886). 


4399. J. Menzies, Kyneton, Victoria, Australia. 
Improvements in Tramcars and Railway Rollin: 
Stock, (sd. 14 Figs.) March 29, 1886 —The cars are moun 
upon bogie or centrally pivotted wheel frames with flangeless 
ps. a The wheel frames have attached to them central guide 
stems or wheels either fixed or movable, which work in a central 
groove to retain the bearing wheels in their proper position on 
the track, (Sealed July 6, 1886). 


TRACTION ENGINES. 


10,689. A. Greig and G. Achilles, Leeds, Yorks. 
Wheels and Pulleys Suitable for Traction Engines, 
Road Locomotives, and Vehicles, and for 
Driving Shaft: and Machinery. [8d. 6 8.) Sep- 
tember 9, 1885.—This invention relates to the combination in a 
spring wheel of two bosses. In Figs. 1 and 2 the inner boss C is 
rigidly connected with the tyre A, whilst the outer boss E is con- 
nected with the axle and adjustable springs H, contained in 
spring holders and forming radial connections between the 





outer boss E upon the axle and the tyre, In Fig. 3 a wheel Q 
fixed upon the axle is held loosely within a tyre R, and is con- 
nected therewith by radial connections similar to the above. 
Although springs of different forms are shown in Fig. 3 as if 
applied in the same wheel, they are not to be so employed in 
practice, but the springs throughout each wheel will be similar, 
the one to the other. The springs are in every case confined in a 
spring holder, and can be subjected to any desired amount of 
initial compression, so that the wheel can be adjusted to occupy 
acentral position within the tyre when under a normal load. 
(Sealed September 7, 1886). : 
270. A.J, Boult, London. (V. Kroh, Kruman, Austria.) 








Improvements in Traction Engines. [8d. 4 Figs.) 
January 7, 1886.—In the wrought-iron frame G of the engine are 
journalled shafts with driving! rollers N, N. These rollers are 
carried on the steel tyres M, M, so that the latter carry the whole 
weight of the engine. Each of these steel tyres M moves between 
four guide rollers L, which are journalled in horizontal prolon- 
gations of box-shaped supports J around a vertical axle K. These 
supports are arranged between brackets fixed to the frame of the 
engine under the =e rollers N. Each steel tyre M is con- 
structed of several steel bands of varying width, so arranged that 
the outer periphery has a deep groove in the middle, in which 
run the driving rollers N and the guide rollers L, The weight of 
the whole machine rests upon the tyres M, and when the driving 
rollers revolve, the former are also in rotary motion through the 
friction, and thus cause the locomotive to travel. The steel 


























tyres Mform at the same time the springs of the locomotive on 
account of their elasticity. The weight of the engine causes them 
to assume a slightly elliptical form, the longer axis being hori- 
zontal, so that a greater portion of the periphery is in contact 
with the ground than is the case with a perfectly circular wheel, 
thus giving increased friction. The steering of the locomotive is 
effected by shifting the supports J round their vertical axles K, 
by means of reversible gear operating worms which engage with 
segments of wormwheels fixed to the supports on one side ef the 
engine(not shown). The mene of opposite sides are connected 
by drawbars P. The tyres M follow the movements of the guide 
rollers L and place themselves accordingly. U, U are screw jacks 
for lifting the engine and disengaging the tyres M from the driv- 
ing rollers when it is desired to use the locomotive as a traction 
engine. For this purpose one of each pair of the lower guide 
rollers ismade movable. (Accepted July 6, 1886). 


VELOCIPEDES. 


9423. W. Lloyd Wise, London. (Baron F. von Plastring, 
Kotitz, Saxony). Prop g& Mechan for Vehicles, 
{1ld. 19 Figs.) August 7, 1885.—This invention is chiefly applic- 
able to velocipedes. The vehicle is propelled by the action of 
oblique inclined rods or surfaces resting at one end upon the ground 
and at another part upon the vehicle. The rider, by a series of 
step-like motions, applies his weight alternately to two of the in- 
clined rods, and thus effects the propulsion of the machine. The 
apparatus consists of a frame A carried on two main wheels and a 
third wheel serving as a steering wheel, and its propulsion is 
accomplished by the application of the weight of the rider to the 
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oblique rods B, B. The upper parts of each of these rods rest 
against a roller C, while their lower parts resting on the ground by 
means of the small wheels D, D, are fork-shaped, and rest. upon the 
sliding pieces of the pedals G. The two oblique rods B, B are con- 
nected together at their lower part by a chain passing round guide 
rollers i, so that when the rider places his foot upon the front or 
highest pedal, while the other foot is at the same time raised from 
the rear or lowest pedal, the rear oblique rod comes in front, and 
the then front oblique rod which was at rest, is now depressed 
and assumes a rearward position. The saddle is shown in dotted 
lines, upon which the rider may sit when riding over hills, and 
from which he may steer the machine by means of the handle P*, 
(Accepted August 6, 1886). 


10,786. G. Dailmer, Cannstadt, Wurtemberg. Im- 
roved Vehicle Propelled by a Gas or Petroleum 
otor Engine. [lld. 12 Figs.) September 11, 1885,—The 
vehicle consists of the framing 1, with seat 2, steering wheel 3, 
and driving wheel 4, arranged as a bicycle. The motor engine is 
constructed according to Patent No. 4315 of the same inventor, 
and was illustrated on page 440, vol. xli. of ENGINEERING. The 
motor engine with its petroleum reservoir 6 is hung as low as pos- 
sible between the sides of the framing, and is fixed on caoutchouc 








buffers by bolts 7, so as to afford a somewhat elastic connection 
and thus prevent as much as possible the shocks of the explosions 


from being communicated to the vehicle. The steering wheel 3 is 
worked from the steering spindle 14. The motor engine drives 
the driving wheel 4 by means of a loose endless band 17 that 
s over a tightening puller 19 mounted on an elbow lever 
lerumed on the crankshaft of the engine. The free end of the 
<P. through the hollow 
e spindle 20 of the 


lever is connected to a cord 21 that passes 
axis 14, and is wound several times round 





steering handles ; the other end of the cord being connected to a 
brake lever 22. Thus on rotating the handles in one direction so 
as toapply the brake, the elbow lever and bd 19 are at the 
same time released so as to slacken the band 17 and thus allow 
the engine to continue running while the vehicle is stopped or re- 
tarded. On turning the handles in the contrary direction the band 
17 is tightened and the brake is taken off. The driving pulley 25 
is loose on the engine shaft, but is carried round by means of fric- 
tion discs, the pressure of which is adjusted so that when the re- 
sistance of the vehicle exceeds the maximum power of the engine 
the pulley will slip and the stopping of the engine is prevented. 
To the footboards 9 on each side are attached spring arms carrying 
rollers 10 that steady the vehicle in the vertical position, and per- 
mit of its assuming an inclined position on curves. (Accepted July 


9, 1886). 
MISCELLANEOUS. 
8698. D. Baipin, London. Appliances to Axle- 
Boxes of V es to Protect the Wearing Parts o: 


these and of Machinery Connected therewith. (8d. 
16 Figs.] July 18, 1885.—This invention relates to the combina- 
tion with the axle-box of a vehicle, of a fixed horn box within 
which the axle-box is fitted to slide vertically. The horn-box is 
closed by dust shields to prevent access of dirt or grit to the wear- 
ing surfaces. (Sealed June 25, 1886). 


9701, N. J, Holmes, Sevenoaks, Kent. Self-Igniting 
and Inextinguishable Signal Lights for Marine and 
other Purposes, (8d. 13 Figs.) August 14, 1885.—The signal 
is constructed in two compartments, one of which contains the 
necessary amount of water, whilst in the other is placed phos- 
phide of calcium, When the signal is required to be used, com- 
munication is made by the depression of a pin between the two 
compartments, and the evolved phosphuretted hydrogen escapes 
by an annular burner, This invention also includes the bi 
tion of gravitation for mechanically regulating the emission of 
the gas in connection with an adjustable discharge of water from 
a reservoir into the chamber containing the phosphide of calcium, 
for the automatic production of flashing signals at regular in- 
tervalsand of given duration. (Sealed June 29, 1886). 


11,064. W.C. Johnson and §. E. Phillips, London. 
Grapnels for Cutting and Holding Submarine Cables. 
(8d, 2 Figs.] September 17, 1885.—This invention relates to a con- 
struction of grapned for raising submarine cables, such that when 
the grapnel has raised the cable toa certain extent, it cuts itin two, 
allowing the one part to fall to the bottom again while it holds the 
other part with a firm grip. To the tubular shank A of the 
grapnel is fixed a head B having pivotted to it at C the loop D 
carrying the grapnel flukes E, E, so that when the cable has been 
hooked by the one or the other fluke, these together with the 
loop D will be canted over, as shown in Fig. 2, thus bringing the 
hooked cable centrally beneath a sliding bar F situated within 
the head B. This bar F has a curved serrated under surface 
corresponding with acurved serrated surface in each of the flukes, 
and acutting edge F?, so that on the bar sliding downwards, the 
edge F2 shears one side of the hooked cable against a correspond- 
ing cutting edge E? on the fluke, and at the same time it grips 
the cut cable between its serrated surface and that of the fluke, 
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The requisite downward motion of the bar F for this purpose is 
effected as follows: The upper end of the bar is provided with 
rack and teeth, which engage with teeth formed on the circular 
ends of two levers G, G pivotted tothe head B. Before thecable is 
hooked, the lower ends of the levers are held in the position 
shown by a catch I on the arm G2? of the one lever. The levers 
are also connected by chains K toa sliding rod L inthe shank 
A, and this rod is connected by the swivel O to the hauling rope. 
Thus when dragging for the cable, the pull of the hauling rope is 
transmitted through the rod L and chains K to the ends of the 
levers G, tending to draw these upwards. In each fluke E is 
a —s in Min sucha position that when the cable is hooked 
and the flukes are canted, it lies directly under the cable, while 
its lower end is situated immediately over the tail of the catch. 
Thus when the cable is hooked it presses upon the upper project- 
ing end of the pin M, causing it to depress the catch I (shearing a 
small copper pin that holds it) and release the levers G. Thelatter 
are then pulled upwards by the chains K, and are thus made to 
depress the bar F, causing it to grip and cut the cable, (Accepted 
July 6, 1886), 

238. T. Newman, Ealing, Middlesex. Linings for 
Tunnels or Subways. [6d. 3 Figs.) January 6, 1886.—The 
linings consist of ribs or girders placed at suitable intervals, and 
bars or plates packed behind them and secured by bolts, the nuts 
of which overlap the girders. (Sealed July 2, 1886). 

3505. F. H. Poetsch, deburg, Germany. Tem- 
porary bbing. (67. 6 Figs.) March 12, 1886.—This in- 
vention relates to the construction of temporary tubbing or coffer- 
dams for sustaining the pressure of the earth or water while 
excavating and constructing mines, bridges, tunnels, &c. Tubes 
are sunk round the space to be occupied by the proposed building, 
and have fitted to them metal plates, ‘which are pressed together 
as soon as the inner material is removed. (Sealed June 18, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE COLONIAL AND INDIAN 
EXHIBITION. 


THE VIcTORIAN Court. 


ALTHOUGH the smallest in area, Victoria contains 
a larger number of inhabitants than any other of the 
five Australian colonies. In the year 1850 the dis- 
trict of Port Phillip was separated from the mother 
colony of New South Wales, and was made a sepa- 
rate colony named Victoria. In the year 1851, 


\of double line. The cost of construction was | 
| 22,122,181/. The total cost of rolling stock was | 
| 2,394,904/., there being 271 locomotives, For the | 
| year 1883, the gross earnings per mile were 13261., | 
and the expenses 890/., leaving a net profit of 436/. | 
/per mile. For the year 1883, the number of miles | 
of railway open per 1000 square miles of territory 
| was 17.8, and per 100,000 inhabitants 167.6. As 
| regards length of railway lines Victoria stands first | 
of all the Australasian colonies. There was in 


shortly after the separation, gold was discovered in | 1884 a length of 4020 miles of telegraph lines open. | 
quantity, a fact which gave an immense impetus to| The value of imports for 1884 was 19,201,6331., | 


being the only one of considerable size. The 
absence of water is often a terrible evil in the 
colony, as in times of great drought the rivers and 
streams will sometimes dry up entirely, causing great 
loss and suffering. A system of State-controlled 
irrigation is, however, being introduced, and has 
been found to work very beneficially. 

The most interesting feature in the colony, how- 
ever, is the gold mining industry. We have already 
given some of the chief figures in connection with 
the production of gold since the foundation of the 
colony. Ballarat, the city of second importance in 








the development of the country. The Victorian 
Court at South Kensington is entered by means of 
an imposing gilt arch, which represents by its bulk 
the quantity of gold raised in Victoria. Each brick 
in this arch represents a thousand ounces, and the 
total value is set down at two hundred and sixteen 
millions sterling. But before we proceed to deal 
with the gold mining and other industries we will 
give a few general particulars of the colony. 





' being at the rate of 20/. 5s. 11d. per head of the/ Victoria, is a great centre of gold mining industry, 
| population. The exports for the same year were | it being one of the earliest places where the most 
| 16,050,463/., or 161. 19s. 3d. per head. precious of metals was discovered, and for many 
| In 1885 the extent of land returned as under! years the most important alluvial mines of the 
cultivation amounted to 2,323,493 acres. The | colony were here situated.: 

acreage under tillage per head of population was in| The gold mining industry, which general term 


| 1884, 2.38 acres. In 1885 there were 1,096,354 may be taken to include all methods of obtaining 
| acres growing wheat. The wool produced in 1883 gold, is divided into two principal classes, viz., 
in Victoria was 65,930,000 lb., the value being | quartz and alluvial mining. In the former the 
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Agricultural 


The geographical features of the colony are 
shown on the map which we publish above. Vic- 
toria occupies an area of 87,884 square miles out 
of the 3,000,000 odd square miles of the whole 
mainland. The colony is therefore nearly 2000 
square miles smaller than Great Britain. Its 
extreme length is 420 miles, and greatest breadth 
about 260 miles. The population is estimated at 
something approaching a million inhabitants, to 
which total Melbourne, the capital, contributes 
68,000 souls. ‘This, however, only represents those 
who pass the night in the city, but if we include 
the suburbs we have a population of 282,947 
people according to the 1881 census. This is the 
largest total of any of the Australasian capitals ; 
Sydney coming next with 224,211 persons. The 
revenue of 1884-85 was 6,290,653/., and the ex- 
= 6,212,517/. The revenue per head was 

. 11s. 

During the year 1883-84 the railways were ex- 
tended by an average length of 200 miles. The 
railways are the property of the Government. The 
number of miles open on June 30, 1884, was 16233, 
consisting of 1419 miles of single and 2047 miles 








Railways mmm 


land C__] Pastoral Auriferous KS 


4,148,500. This total is second only to that of sos is mined and brought to the surface in 
New South Wales, which was valued at 182,873,449]. |the same general way that other minerals are 
for the same year. Turning to manufacturing in- | obtained. In the Exhibition there is shown a 
dustries, we find that in 1885 there were 2856 | sectional model of the mine of the Long Tunnel 
factories open, including flour mills, breweries, |Gold Mining Company, which is situated in North 
distilleries, brickyards, potteries, tanneries, soap Gippsland. In this the arrangement of shafts and 
and candle works, &c. Of these, 1340 used steam | galleries is well shown. Quartz mining, however, 
or gas engines, the total collective horse-power | was not established until some time after the dis- 
being set down at 18,949. The number of hands | covery of gold in 1851. 

employed were 49,393, and the value of lands, | Most of us can recall to our memories the 
buildings, plant, and machinery 10,199,918I. | excitement of that period, when it seemed at one 
Victoria is situated in such close proximity to New| time as if every able-bodied man who could by 
South Wales that there is not much difference be- | any means get across the Pacific would be off to 
tween the climate of the two colonies. In the|‘‘the diggings.” The term, once in everybody's 
Winniera district the aspect of the country is| mouth, is seldom heard now, and gold mining has 
not pleasing, being flat and barren, but in other | settled down into a respectable unromantic indus- 
parts the natural formation is sufficiently diversi-|try, in which gentlemen in black coats direct 
fied to give a pleasant alternation of hills and| operations in the cities, and the only adventure 


plains, although, as in all the other Australian |and exéitement is that of the office or stock ex- 


colonies, there are no high mountains. The greatest | change. Nearly all the chief goldfields were worked 
heights in the principal range, the Australian Alps, | within a short time of the first discovery, nearly 
average from 4000 ft. to 5000 ft., the greatest height | every one, not engaged on some rich claim, taking 
being 6500 ft. Victoria, too, is at a disadvantage | to prospecting almost as a matter of course, so that 
from the want of important rivers, the Murray | 


there was little ground left for future comers to 
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discover. At first the work was done by hand. 
Under the excitement of working a rich claim, the 
quantity of labour at times performed was almost 
incredible, and the return was sometimes little less 
than marvellous. ‘‘ Pounds’ weight of gold to the 
tubful of dirt” were frequently obtained in choice 
spots. 

" Ranesitle nuggets, such as those of which models 
are shown in the Exhibition, were sometimes un- 
earthed. One of these, not however found until a 
later date, weighed 2248 oz., and is valued at 
95341. No wonder that the colony went clean mad, 
The strongest man was master; navvies, labourers, 
and porters of the roughest classes, men who could 
not write their own names, found themselves by a 
few weeks, in some cases an hour’s work, possessed 
of seemingly exhaustless wealth. Some had the pru- 
dence to invest their money, but the greater num- 
ber gave loose to the most reckless extravagence. 
The settlements that sprung up around “ the 
diggings” were nightly the scenes of the wildest 
orgies. Ninepins were played with bottles of cham- 
pagne, the man who broke fewest having to pay ; 
dozens of bottles of the same wine were emptied 
into tubs and drank from tin pannikins, spirits or 
porter being added to give body to the drink. 
Gorgeous satin jumpers or blouses were fashionable, 
and it was not rare to see a lucky digger in such 
fantastic garb, lolling in a carriage, pipe in mouth, 
with a store of potables, and accompanied by 
the fair temporary partner of his joys. Such scenes 
as these, however, could not last for long, The 
rich shallow diggings of the early days became ex- 
hausted, and the auriferous drifts resting on the 
Silurian bed rock were traced further and to in- 
creasing depths. This required capital for the pur- 
chase of steam machinery to drain the mines, to 
haul the wash dirt to the surface, and to separate 
the gold ; tens of thousands of pounds often being 
expended before any return could be made. The 
satin-bloused diggers were swept from the scene, or 
at best remained to toil in their original condition, 
with money all spent, and the wild life of the few 
mad weeks or months but a memory of the past. 

Some of the leads resting on the Silurian rock, 
the gravel deposits of ancient river beds, are now 
being worked at depths of from 400 ft. to 500 ft. 
below the surface, and in some alluvial mining 
plants the pumps are capable of raising millions of 
gallons of water daily. The positions and depths 
of leads supposed to be auriferous are generally ascer- 
tained by means of boring, diamond drills having 
of late been extensively used. Shafts are then sunk 
through the superincumbent layers into the bed- 
rock, drives are extended, and rises from the latter 
are put up to the gravel which, if payable, is then 
excavated and brought to the surface to be washed. 

The progress of quartz mining has been somewhat 
analogous to that of alluvial gold mining. During 
the first few years of gould digging, little or no 
attention was paid to quartz mining. Gold was 
found in the out-cropping quartz reefs, and people 
used to break out the richer specimens as a Sunday 
afternoon amusement at Bendigo and elsewhere. 
Soon it was found worth while to crush portions of 
the stone with crude appliances and to separate 
the gold by washing. Chilian mills driven by horse- 
power were next introduced. These consisted of 
large pans in which heavy rollers were made to 
revolve, mercury being employed to retain the 
disintegrated gold. Mills worked by steam were 
after a time introduced. There are now at work 
hundreds of crushing plants of from five to nearly 
a hundred head of stampers each, and fitted 
with every modern appliance necessary for the 
economical prosecution of the industry. The 
number of mining machines of all descriptions used 
in gold mining was in 1884, 3735, the value being 
estimated at 1,888,214/. During the same year 


1104 steam engines were employed of 26,228 horse- | P 


power collectively. The pyrites contained in the 
quartz holds a certain amount of gold, and the 
treatment of it has now become «. leading feature 
in some parts, special appliances and modes of 
working having been introduced of late years, 

The approximate area of auriferous ground 
worked in 1884 was estimated at 310 square miles. 
Seventeen shafts sunk in Victoria for auriferous 
quartz have reached depths exceeding 1000 ft. 
There are now many mines in which highly remu- 
nerative quartz is being obtained at depths varying 
from 1000 ft. to 2000 ft. The deepest shafts in 
the colony are the Magdala at Stanwell, which is 
2409 ft., or nearly half a mile deep,* and a mine at 
~~ * "Victorian Year Book, 1884-5, 





Sandhurst, where quartz is being brought up from 
2000 ft. to 2500 ft. below the surface.* The quan- 
tity of gold produced in Victoria during the year 
1884 was 778,618 oz. , being at the rate of 106I. 14s. 6d. 
per miner employed.t The average yield of gold 
from 876,691 tons of quartz operated on in 1884 
was 9 dwt. 21.07 gr. rer ton. From estimates ex- 
tending over a series of years, and including over 
20,000,000 tons of quartz, an average was obtained 
of about 10} dwt. of gold per ton of quartz 
crushed. Taking the deep mines we find, by the 
official returns, that the yield of gold from 2306 tons 
of quartz obtained at Stanwell from a depth of 
1200 ft. averaged 8 dwt. per ton ; 8273 tons brought 
from depths between 590 ft. and 1205 ft. averaged 
from 5 dwt. to 8 dwt. 19 gr. per ton ; 87,347 tons 
at Sandhurst brought from various depths between 
500 ft. and 1306 ft. averaged from 7 dwt. 1 gr. to 
2 oz. 6 dwt. 14 gr. per ton ; 20,521 tons taken from 
depths varying from 300 ft. to 745 ft. at Castle- 
maine yielded from 6 dwt. 11 gr. to60z. 18 dwt. 1 gr. 
per ton. The number of gold mining companies 
registered in 1884 was 201, having a nominal capital 
of 1,762,9101. For many of the facts and figures 
contained in this brief sketch of Victorian gold 
mining we are indebted to the chapter in the 
Official Handbook of the colony, ‘‘ On the Physical 
Geography and Geology of Victoria,” which has been 
contributed by Mr. Reginald A. F. Murray, the 
Government geologist. We have also laid other 
official and Government publications under contri- 
bution. 

According to the estimate of the Government 
Mining Department, the following are the values 
of metals and minerals other than gold raised in 
Victoria from 1851 to the end of 1884 : 


Value of Metals and — other than Gold, 1851 to 








Estimated Value. 











Name. ] 

| gg 1884. | Total. 

| &£ £ £ 
Silver | 59,484) 6,767", 66,251 
Tin | 361,074 | 1,900 | 362,974 
Copper | 105,559 - 105,559 
Antimony ‘ 167,495 | 1,800 | 169,295 
OE see’ ous 8, Cael) ee 4,922 
Iron By C a | 11,636 | 4,000 | 15,636 
Coal * se a | 14,119} 3,280 | 17,399 
Lignite ... . _— x 2,895 289+; 3,184 
“peers = 7,444 
Flagging... ... ..  ..| 59,761| 3,075 | 62,836 
Slates... ses ee <a] 940 850 | 1,790 
Gypsum ... +-.| 7 a 7 
agnesite Ss = an 12 12 
Ores, mineral earthy clays, &e., 10,901 10,901 
Diamonds ses : ont 108 108 
Sapphires &c. ... a 630 630 
Total ..., 806,987 | 21,961 | 828,948 











* Extracted from gold at the Mint, quantity 27,070 oz. 
+ Quantity 5774 tons, estimated at 10s. per ton. 


As the value of gold mined in 1884 was 3,114,472I. 
it will be seen that other mineral industries were 
comparatively of small importance. Stone from 

uarries to the value of 92,3051. was obtained. 
here are extensive ranges of granite in the 
colony, Wilson’s Promontory, the extreme southern 
portion of the South Gippsland ranges, consists 
entirely of this stone. 

In looking through the tables of exports and im- 
ports of this colony it appears that the staple 
articles of Victorian export are wool, of which the 
value in 1884 was 6,343,000/., and gold (inclusive of 
specie) valued at 2,010,000/. These two articles 
ve contribute nearly three-fourths of the total 
value of all commodities named in the tables com- 
iled by the Government departments. Next 
in order, for the same year, were breadstuffs, 
1,770,0001., whilst under the heading of live stock 
the sum of 765,000. is set down. With regard to 
wool, however, it should be mentioned that the 
imports are largely swelled by the amount brought 
to Melbourne from the neighbouring colonies for 
convenience of re-shipment, and also because 


* The four deepest shafts in the world are (1) that at 
= mane my = near Berlin, 4175 ft. (rock salt); (2) at 

erviers, in Belgium, 3542 ft. (coal) ; (8) at Adalbert, in 
Bohemia, 3288 ft. (coal); and (4) at Ashton Moss, in 
England, 2850 ft. (coal), At Potsdam, Missouri, U.S.A. 
an artesian bore for water has been sunk to a depth of 
5500 ft., or 1 mile 220 ft. This is believed to be the 
greatest depth that the crust of the earth has been pierced. 

+ Official Handbook of Victoria, 1886, 








Victorian wool commands higher prices. In 1884, 
wool to the amount of 2,575,905/. was brought into 
the colony. Taking the excess of exports over im- 
ports we find Victoria produces less than half the 
quantity of wool raised in New South Wales, the 
figures for the two colonies during the year 1883 
being as follows: Victoria, 95,930,000 Ib., valued 
at 4,148,5001. ; New South Wales, 182,873,449 Ib., 
value 9,470,595/. Of the other Australasian colonies 
New Zealand comes next with over 68 millions of 
pounds, Queensland with 2} millions odd, South 
Australia with over 1? millions, Tasmania not quite 
half a million, and Western Australia a quarter of 
a million pounds. The total for the Australian 
colonies for the year in question was 414,532,562 Ib., 
worth 21,330,3811. 

The wine industry, which is attracting a good 
deal of attention in Australia at the present time, 
has not yet assumed imposing proportions in 
Victoria, whatever promise there may be for the 
future. We find that the value of exports of wine for 
1884 was 46,563/., a falling off of just upon 10,000/. 
from the figures of ten years previously. The im- 
ports for the two same years, i.e., 1874 and 1884 
were 170,7791. and 102,042I. 

In the Exhibition there is a fine display of the 
various woods of the colony. The examples shown 
take the form of slabs of wood, most of them 
highly polished and having the leaf, flower, and 
fruit of the tree painted on them. The central 
piece is a slab of red gum (Eucalyptus rostrata), 
4ft. 3in. across and 8 ft. high. This noble speci- 
men of the eucalypts grows plentifully along river 
flats and in the open valleys. It isa tall spreading 
tree with a greyish white bark. The wood is hard 
and compact. with a rather short grain of a rich red 
colour. This is the same tree as the flooded gum 
of New South Wales.* It is used in Victoria for 
veneering purposes, furniture, &c. It issocommon 
that fence posts are largely made from its wood, 
which serves excellently for the purpose, as it is 
less subject to decay than most other timbers. For 
this reason it is also useful for the heavier parts of 
the scantling in shipbuilding, and likewise in the 
construction of culverts, bridges, and wharves. 
Railway sleepers are largely constructed of it. It 
is almost entirely free from the tendency to longi- 
tudinal shrinkage, which is characteristic of many 
other species of the eucalyptus. Its defects are a 
short grain, which renders it untrustworthy for 
beams of any considerable length ; and it is difti- 
cult to obtain long lengths of small section. This 
is a considerable drawback when it is required to 
be used for piles, in which it is desirable to have 
the whole section of the tree with its waning 
intact. Subject to this defect, however, the 
red gum affords the best of all timber for 
piles in sub-aqueous work on account of the re- 
sistance it offers to the attacks of the Teredo; 
and it is unsurpassed in the resistance it offers to 
crushing force exerted endwise to the grain. The 
specific gravity of this wood is .858 to .923. A 
coarse paper is prepared from the bark. A ton of 
dry wood will yield approximately 41b. of pearl- 
ash and 2}1b. of potash. The weight of a cubic 
foot of dry wood is from 53$1b. to5741b. The blue 
gum (Eucalyptus globulus) is another of the trees 
referred to in our article on New South Wales. In 
Victoria it is confined to forest valleys, except near 
the coast. It extends often in masses from the 
vicinity of Cape Otway through moist ranges to 
Western Point and other parts. This valuable 
tree is more plentiful in Victoria than in New South 
Wales, and grows to a colossal size in deep declivi- 
ties. The timber, as we have previously stated,t 
is of great strength and tenacity, and is also very 
durable. It is used for beams, joists, railway 
sleepers, piers, bridges, &c. It is also well adapted 
for shipbuilding, and, unlike its relative, the red 
gum, can be cut to great lengths of small section, 
and is therefore especially suitable for outside 
planking of vessels. The specific gravity is 0.698 
to 0.889. A ton of dry wood yields about 4} 1b. 
of pearlash and 2? 1b. of pure potash. The weight 
of a cubic foot of dry wood is from 43} Ib. to 454 Ib. 
Essential oils and other extracts are prepared from 
the foliage. Mr. John Perry, of Melbourne, shows 
in the Exhibition, amongst other examples of wood 
work, wheel spokes of this wood, and also various 
pieces, bent to form, for boat building, carriage 
work, &c. 

An example of Victorian wood worthy of atten- 
tion is that of the giant gum tree, one of the so- 





* See page 127 ante. + Ibid. 
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called mountain ash or peppermint trees of the 
Dandenong Ranges. In the deep ravines of the 
southern and eastern parts of the colony this tree 
attains to a colossal size, being perhaps the tallest 
tree in the world, if we except the Wellingtonia 
gigantea of California. It has been measured re- 
peatedly, we are told, to a height of 420 ft., and 
towards the source of the Yarra it is said to attain 
a still greater altitude. This tree contains more 
oil in its foliage than any of its fellows ; 1000 lb. of 
fresh gathered leaves will yield 500 oz. of oil by 
distillation. This oil is extensively used in various 
manufactures, chiefly for soaps and perfumery. The 
inner bark, like that of many other trees of the 
same species, can be used for making a coarse paper. 
The ironbark (Eucalyptus leucorylon) supplies what 
is said to be the strongest wood in the colony. It 
affords excellent sleepers, an example being shown 
in the Exhibition. It is extensively employed for 
handles of axes and other implements, and also for 
carriage wheels, Mr. Perry showing some speci- 
mens of this application on his stand. The 
greasy nature of the wood renders it suitable for 
the cogs of wheels, and it is used for shipbuilding 
purposes, being very durable. The specific gravity 
is 1.106 to 1.024. The weight of a cubic foot of 
dry wood is from 634 lb. to 68} 1b. The Messmate 
stringybark (Eucalyptus obliqua) is a tree that 
grows to a height of from 300 ft. to 400 ft. It sup- 
plies a good deal of second-class sawn timber, and 
paper prepared from the bark is not only suited for 
the packing but also for printing purposes and even 
for writing upon. A railway sleeper made from this 
wood is shown in the Exhibition. 

Leaving the many other examples of the 
eucalypts, or gum trees, we turn to the acacias, 
which are more numerous in species than any other 
genus of phanerogamous plants. The species in- 
cludes the wattle trees, so called, which supply the 
well-known astringent bark used for tanning, and 
also a gum (gum acacia) which is identical with gum 
arabic. The common wattle (Acacia decwrrens) is 
frequent in most parts of the colony. The wood is 
light and tough, and is extensively used by coopers 
for staves. The specific gravity is from .727 to.773 ; 
the weight is from 45 1b. to 48 1b. per cubic foot. 
The trees are stripped for their bark in September 
or the two following months. Wattle gum is 
obtained in plentiful quantities during the summer. 
The blackwood (Acacia melanoxylon) is found on 
rich river flats. It yields a splendid wood for all 
kinds of cabinet work, having a handsome close 
grain and taking polish freely. It is used also by 
coach builders, coopers, and for the better class of 
agricultural implements, and also for gunstocks 
and turnery work. It bends well under steam. 
The specific gravity is from .664 to .777. The 
weight of a cubic foot is from 41 1b. to48 lb. The 
bark is inferior for tanning purposes to that of the 
common wattle. A polished slab of this wood, 
about 10 ft. by 3 ft., occupies an important position 
in the exhibit. There are many other examples of 
Victorian wood to which we would gladly make 
mention if we had more space at our disposal. We 
must, however, refer those of our readers interested 
in the subject to the exhibit in the Victorian Court 
in the Exhibition, which, we should mention, has 
been contributed by the Technological Museum, of 
which Mr. J. Cosmo Newbery, B.Sc., C.M., is the 
superintendent. The exports of timber from the 
colony for the years 1874, 1879, and 1884 were 
valued at 29,074I., 47,616/., and 33,9891. ; the 
imports for the same years were 478, 4031. , 318,1871., 
and 733,766]. From these figures it would seem 
that the Victorians might well turn their attention 
to developing the application of native timber, sup- 
posing the glowing reports that are given of their 
resources, are not altogether too highly coloured. 








THE BRITISH ASSOCIATION 
(Continued from page 287.) 
THe Cotours or Metats AnD ALLOys. 

THE proceedings of Saturday the 4th inst. con- 
cluded with a lecture given at the Town Hall 
by Professor W. ©. Roberts-Austen on ‘“ The 
Colours of Metals and Alloys.” The lecturer com- 
menced by referring to the early history of the 
subject, and mentioned a statement made by Mr. 
Gladstone some years ago, ‘that the starting 


point is absolute blindness to colour in the 
primitive man,” an expression which, if no one 
can deny, every one is at liberty to doubt. In 


speating of the researches of the eariy alchemists, 


e lecturer stated that Robert Boyle, in the 





seventeenth century, argued that the transmu- 
tation of base to precious metals was possible 
because the colour of gold had been destroyed 
by the addition of a foreign substance, and it 
was supposed that the gold had been degraded 
into a base metal. Professor Roberts-Austen 
illustrated the way in which this idea may have 
arisen by melting a very minute quantity of 
lead into an ingot of gold, when the nature and 
colour of the alloy was quite different from that of 
the pure gold. The lecturer also illustrated the 
effect of the physical state of aggregation on the 
colours of metals by some experiments with gold 
leaf and finely divided gold of a rich red colour. 
The next part of the lecture was devoted to the 
effects of colour produced by forming various alloys. 
The lecturer particularly wished to call the atten- 
tion of the workmen of Birmingham to the alloys 
used from time immemorial by the Japanese 
metal-workers, and some examples were shown by 
throwing an image on a screen by means of the 
oxyhydrogen light. The addition of small quan- 
tities of gold, antimony, and cobalt to metallic 
copper, enabled the most striking and beautiful 
variations in tint to be produced, asplendid example 
of Japanese work representing autumnal foliage 
being shown in which purples, golden browns, and 
reds alternated with each other. Professor Roberts- 
Austen also exhibited a trophy of leaves in order 
to show the way in which various pickling solutions 
could be used to produce effects of colouring on 
copper. The lecturer impressed on his audience 
the fact that the electro-metallurgist was not con- 
fined to beauties of form in his metal work, but can 
produce an equivalent to the colours of the artist 
by skilfully blending his alloys. The formation of 
coloured films by heating lead in air was illustrated 
by experiment, and the lecturer concluded by 
appealing to his audience to make fuller and more 
careful use of the decorative facilities which the 
colouring properties of the metals and their alloys 
put at the disposal of the art worker. 


Mo.rieLex TELEGRAPHY. 

Monday, at Section G, was very trying in one 
respect. Several gentlemen on being called upon 
by the President to contribute their views, very 
properly acknowledged that they had nothing to 
say on the matter, but, unfortunately, they spent 
many minutes in expressing the obvious fact. 

Mr. Preece, F.R.S., succeeded in giving a very 
clear idea of Delany’s system of multiplex tele- 
graphy in a few words. The adoption of the six- 
penny rate for telegrams has rendered the use of 
novel telegraph instruments absolutely necessary. 
When long telegraphic messagesare to be despatched 
the automatic system which permits of the mes- 
sage being cut up and punched by several operators, 
remains still unsurpassed ; but with the many short 
telegrams pouring in, the multiplex system, which 
allows one wire to be used for many messages at the 
same time, offers great advantages. Our readers 
will remember the description of this ingenious in- 
strument on page 494 of our last volume, and also 
in our reports on the Philadelphia Electrical Ex- 
hibition, 1884, where Mr. Delany first showed his 
invention. The instrument used most in our 
country by the Telegraph Department, conveys 2ix 
messages simultaneously — seventy-two would be 
possible with other apparatus, but at a slow rate— 
the phonic wheel makes three revolutions per 
second, and contains eighty-four segments; cor- 
recting impulses are sent nine times per second. 
It is well known that the working depends upon the 
absolute synchronism of the two revolving wheels 
or drums; and how perfectly such synchronism 
can be obtained is shown by the fact that the in- 
struments are an absolute success. For longer dis- 
tances, London and Manchester for instance, the 
instruments are constructed for four simultaneous 
messages. The system has the further advantages 
that any local offices may at once be directly con- 
nected with London, if the chief office has a direct 
wire to London, and, of course, connecting wires 
to the local offices. Sir William Thomson reminded 
the audience that he himself patented a similar 
device in 1858, and the patent was afterwards with- 
drawn. 

ELECTRIC BATTERIES. 

Mr. Preece also showed some portable, safe, and 
very handy accumulator railway reading lamps 
manufactured by Mr, Pitkin. A cubical box of 
about 4 in., and containing four cells, weighs 61b., 
and the lamp will burn twelve hours ; another form 
of battery of about one-third this width and half 





the weight is not more cumbrous than a book ; the 
little lamp is fastened by a hook to the waistcoat. 
The one exhibited had startled many a fellow-pas- 
senger of Mr. Preece’s, and otherwise done good 
service for a fortnight already. Mr. Pitkin also 
supplies a tiny accumulator battery of the size of 
a cigarette case, and a little platinum wire coiled 
round pipeclay for lighting cigars. 

Mr. Crawley, in the absence of Mr. René Up- 
ward, read a paper on the ‘‘ Upward Battery.” After 
reviewing all the batteries since the days of Volta 
and Daniell, he hurriedly described this chlorine 
battery ; for a detailed description we refer our 
readers to page 598 of our last volume. The battery 
was highly spoken of by all present, although Mr. 
Preece confessed that it did smell of chlorine, and 
Mr. Crompton, in accordance with Mr. Preece, 
held that so complicated a battery, necessitating 
the simultaneous use of accumulators, could only 
be compared in point of cost with a gas engine, 
which it replaces, in charging the accumulators. 
Professor Silvanus P. Thompson maintained that 
the chlorine must act simply as a depolariser ; and 
a similar depolariser might be used for Leclanché 
cells ; in proof of this assertion he mentioned that 
if a zinc and a carbon plate, each in a porous cell, 
are placed in a larger vessel, and chlorine solution 
is poured into the zinc cell, no rise of electromotive 
force will take place , but if poured into the carbon 
cell the electromotive force does rise. 

Ina paper on the ‘‘Recent Progress in Secondary 
Batteries,” which we printed in extenso last week, 
Messrs. Bernard Drake and Marshall Gorham, of 
the Electrical Power Storage Company, dealt with 
the three main difficulties found with E.P.S. 
batteries, and their remedies. The first, the de- 
struction of the lead grid or conductor by local 
action and oxidation, can be prevented by over- 
charging the cell in the first instance, whereby 
a fine protecting coat of peroxide is formed on 
the surface of the conductor; this coating must 
not be reduced by a total discharge lest a fresh 
surface would be attacked. The second source 
of trouble, the buckling, is due, not to rapid charge 
or discharge or impurities, but to insufticient charg- 
ing, leading to the formation of a hard enamel of 
lead sulphate on the surface of the active material ; 
proper charging softens and removes this enamel. 
The third trouble, the falling out of the active 
material, arises from the same sulphate enamel 
which, when in excess, causes the plugs of active 
material to split and come out of the plates entire. 
With a too rapid discharge, there is a tendency 
for the active material to scale off, and a fine dis- 
integration of the oxides shows that the plates con- 
tain an insufficient amount of sulphate which acts 
as binding agent. The experiments have induced 
the company to advise, in the instructions to buyers, 
the very overcharging which they used to caution 
them against most emphatically. Curves were to 
have been exhibited showing the results of recent 
tests made with standard type 15-plate boxes, which 
gave a commercial efficiency of 90 per cent. in 
ampére-hours and 80 per cent. in wati-hours. 
Professor Silvanus P. Thompson took exception to 
this relation between ampere and watt hours on 
the ground that the resistance during discharge 
must be greater than during charge; Mr. Preece 
objected that the discharge resistance is smaller 
and varies with the discharging current, so that 
the battery becomes an automatic governor. Both 
speakers agreed as to the very material improve- 
ments of the once justly calumniated accumulators, 
and Mr. Crompton added that he had succeeded 
in obtaining a rate of discharge three times as great 
as that of the E.P.S. cells—nine and ten ampéres 
per square foot instead of the three of the E.P.S. 
cells—the reason being that his plates were com- 
paratively homogeneous and porous, the acting 
material being entangled in the pores. Mr. Cromp- 
ton does not realise the 80 per cent. in ampére- 
hours which Mr. Preece generally obtains, but his 
figures approximate very closely. 

Mr. Desmond Fitzgerald was anxious to put in 
a word in favour of his lithanode plates which he, on 
Wednesday, showed to Section A. This lithanode 
is the negative plate par excellence for primary and 
secondary batteries, and also a perfect anode for 
electrolytic separation of the most electro-negative 
elements, being passive to oxygen and chlorine. 
Mr. Fitzgerald said more about how his lithanode 
could not be made, than about its actual manufac- 
ture. It isa pity, we think, that he should have 
brought before the British Association an invention 
whose commercial aspect still requires secrecy. 
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Lithanode is a paste made of lead oxide and sul- 
phate of ammonium, which hardens gradually and 
which does not disintegrate on subsequent immer- 
sion in water ; the oxidation to peroxide is effected 
either by a hypochloride, which acts chiefly on the 
surface, or by electrolysis, the process taking about 
five hours. The plates have the well-known choco- 
late colour of peroxide. The specific gravity was 
notstated, although the great advantages in the 
point of weight were emphasised ; it is certainly 
higher than that of carbon. There are claimed for 











on in the ordinary plate between the peroxide coat- 






and great tenacity. A little bell connected with a 
fine platinum cell would not ring; as soon, how- 
aver, as the lithanode, introduced to replace the 
platinum plate, touched the acid, the bell responded 
at once. 







Enectric LicgHTING. 

Mr. A. Sopwith, who had invited the members 
to visit the Cannock Chase Collieries, read a paper 
on the electric lighting at these collieries as an 
introduction to this visit. There are some remark- 
able points about this installation which reflects 
the greatest credit upon Mr. Sopwith. The only 
original feature—in the author’s opinion—is the 
utilisation of old iron and steel pit ropes for main 
and branch cables. Four to five miles of rope are 
worn out annually, of gin. to 1}in. in diameter, 
and with a conductivity of one-seventh of a copper 
cable of equal dimensions ; in the shafts, for pro- 
tection against water, the ropes are encased in 
wood boxes, roughly insulated on brackets ; under- 
ground they are simply wrapped with old brattice 
cloth or tarpaulin ; above ground they are placed 
in brick channels filled with gas tar and coal dust. 
























these plates total absence of the local action going ' 


ing and the lead metal core, very low resistance, | 


FAN AND ENGINE FOR TORPEDO BOATS. 
CONSTRUCTED BY 


MESSRS. YARROW AND CO., ENG 


(For Description, see Page 313.) 
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Recent experiments show that it is sufficient to lay | 
the ropes side by side in these latter channels. | 
Those old ropes are only worth a few pounds per 
ton ; a profuse use of cables may thus be made ; at 
one installation, for instance, the current is con- | 
veyed a distance of 1300 yards (double distance) 
with a resistance of only .05 of an ohm, nearly one 
half of which is due to the insertion of a length | 
of * high conductive copper cable. But many 
more features are of interest. The engines of the 
ventilating fans are used for working the dynamos, 
being eminently fitted for this purpose on account 
of their uninterrupted running day and night and 
their regularity of speed, the variations being kept 
within limits of 1 to 3 per cent. The fan itself acts 
as a regulator, as the tendency to run away on 
switching out lights is modified by the increasing 
resistance of the air; the putting on of load 
and consequent tendency to slacken, is reduced 
by the diminished work done by the fan at a 
few revolutions less. Only 7 to 12 per cent. of 
the usual working power is required for the 
dynamos. The additional consumption of coal is 
small. The lamps may be run considerably below 
power in the vicinity of shafts; the average life 
(including breakages) at one pit is 2270 hours. At 
another, the lamps in continuous use lasted 3000 | 
hours ; those switched out during the day, strangely 
enough, only lasted 1219 hours. Eight continuously- 
burning lamps lived between 6000 and 7000 hours ; 








of those switched out occasionally only one attained 


3000 hours. These figures were much commented |surround the iron cylinder. 
upon, but no reason could be assigned for this | 
peculiar longevity. As to the cost, the gas there | 
was in a disadvantageous position, so that Mr. | 
Sopwith does not desire to claim the saving of | 
500/. as being based on a fair comparison ; yet 1501. | 








could certainly be saved, and nota single extra man 
has been employed for the electric illumination, the 
examiners of the machinery being quite able to do 
all the necessary work. The present three installa- 
tions include the whole surface area—-over five acres 
—the underground workings in the vicinity of shaft ; 
and at a distance of 620 to 700 yards, the church, 
schools, and houses. 


Dynamos FoR ELEcTRO-METALLURGY. 


In his paper on ‘‘Dynamos for Electro-Metal- 
lurgy,” Professor G. Forbes contented himseif, in 
consideration of the advanced hour, with a few re- 
marks. There is no doubt a great future for electro- 
metallurgy, and there will be a general demand for 
electrical power when people begin to comprehend 
that an electric installation at present doing work 
for three or four hours a day only, will be a much 
less expensive undertaking if we learn to utilise the 
power all the day long for the many purposes for 
which it is applicable. Professor Forbes thinks it 
important to return to the old simpler types of 
machines, especially for metallurgy where no high 
electromotive force is required. The simplest form 
of such a machine would bea magnet rotating about 
an axis at high speed. The practical dynamo which 
has been used for reducing copper from copper 
ores, consists of a spindle surrounded by an iron 
cylinder ; on this iron cylinder rests the one con- 
tact brush, the other touching the spindle outside. 
The iron coils, or instead of them a copper strip, 
The only trouble 
arises from the difficulty in taking off the current 
when the dynamo is running at very high speed. 
The hour was not suitable for such a discussion as 
Professor Forbes had intended to raise. An inquiry 
was made by Mr. Mordey whether rubbing con- 
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ordinary furnace at all. Four wrought-iron cases 
form the regenerative stoves, and a fifth circular 
casing the melting vessel, which is lined with basic 
material and covered with a lid of silica bricks 
inclosed in a strong iron ring, the latter being 
suspended from girders, so as not to rest on 
the sides of the melting vessel. An aperture 
through the side of the vessel allows the inflow of 
gas, and directly over this is an opening in the lid, 
so that the gas is deflected and acts like a blow- 
pipe. Combustion is very rapid, and as the silica 
of the lid only receives the radiated heat, there is 
no danger of it becoming fused to the basic mate- 
rial of the side as long as the two are kept about 
a quarter of an inch apart. The capacity of the 
melting vessel is at present, at the Patent Shaft 
and Axletree Company’s Works, of which the 
author is the manager, five tons; eight and ten- 
ton charges are to be used for the future. The 
mode of working is as follows : Twelve to eighteen 
hours after the gas is turned on, the vessel has 
attained full heat ; lime and iron oxide are put on 
the bottom and sides of the hearth of the melting 
vessel, and the charge, scrap and phosphoric iron, 
putin. The charge is melted in about four hours 
and a slag formed; the resulting reaction is kept 
up, by occasional additions of lime and iron, till 
the boiling ceases after about eight hours. Samples 
are taken and tested in the ordinary way during 
the reaction. Towards the end of the processa 
little pig iron rich in carbon is added, to produce a 
lively boiling for about twenty minutes. This pro- 
cess yields a very good ingot iron from strongly 
phosphoric pig iron. Seventy-five per cent. of 
Staffordshire white and mottled and white cinder 
pig iron, containing 2.3 per cent. of phosphorus and 
25 per cent. of steel scrap, gave an iron with car- 
bon, 0.12 per cent. ; silicon, nil; sulphur, .02: 
manganese, .73 ; phosphorus, .028 per cent. The 
_ charge rolled into { in. round bars gave a tensile 

strength of 25.7 tons, an elongation in 8 in. of 
25 per cent., and a reduction of area at point of 
fracture of 68 per cent. 

Mr. Hutchinson, of the South Staffordshire Ingot 
Tron Company, Bilston, followed with notes on the 
basic Bessemer process in South Staffordshire. The 
plant consists of three converters, two lined with 
basic material, the third with ganister. As the 
pig iron used there is very variable in silicon, the 
liquid metal from the blast furnace is first de- 
siliconised in the acid-lined vessel, and after a 
blow of from four to eight minutes, transferred to 
one of the basic converters, which has been charged 
with about 20 per cent. (of the metal to be added) 
of freshly burnt lime. The blow proceeds in the 
ordinary way until all carbon has disappeared 
when the flame drops. Then follows a blow of 
about five minutes, during which the phosphorus, 
as yet little attacked, is burned away ; a sample is 
taken, and from its appearance, it is determined 
whether the blow should be continued a little longer, 
or if the ferro-manganese should be added. The 
average composition of the soft steel produced is: 
Carbon, 0.080 percent. ; silicon, .004 ; phosphorus, 
.050 ; manganese, .430 ; sulphur, .045. The author 
further drew attention to the recent experiments of 
Dr. Munro and Professor Wrightson, which prove 
the finely ground basic slag to be a good manure. In 
Germany this question has been studied for 
some time. The slag may further be utilised as 
lining material to be rammed down with tar, 
and as material for the plugs and bottoms of 
the vessels. The use of lime and finely ground 
dolomite as the main constituents of the basic 
linings, renders the atmosphere in those works un- 
pleasantly dusty ; the prejudice which is said to exist 
against the new Staffordshire steel may have some- 
thing to do with this. Mr. Turner, after dwelling 
upon the depression of trade, expressed the hope 
that the people of Staffordshire would soon learn 
to carry on the two blowings in th» same converter. 
This would necessitate the use of a proper kind of 
pig. This is exactly the difficulty at the works in 
question, as the steel works and the blast furnaces 
are not the property of the same persons. 

Mr. G. Hatton, also of Bilston, described his new 
type of fixed converter for the production of steel 
by a rapid and continuous process. He claims 


several advantages over the ordinary Bessemer 
process ; the carbon is said to be exceedingly low, 
0.05 to 0.10 per cent., rarely up to .15 per cent., 
and the silicon almost thoroughly removed. The 
converter is in use at the Bradley Iron Works. 

Mr. T. Turner contributed a series of papers, 
some of the facts of which had been discussed already 





at the Chemical Society. Reference to the first, ‘‘In- 
fluence of Remelting on the Properties of Cast Iron,” 
has been made in our ‘‘ Notes ;” it is substantially 
a repetition and refutation of Sir J. Fairbairrt’s 
experiments and conclusions based on incorrect 
analyses, that cast iron would in general improve by 
remelting. The influence of the remelting will 
always depend on the nature of the iron. Silicon, 
which plays an important part in these changes due 
to remelting, was also the subject of Mr. Turner's 
second paper, ‘‘ Silicon in Cast Iron.” A little silicon 
makes cast iron grey and soft, and too much weak ; 
by proper additions any degree of hardness may be 
obtained. After mentioning the experiments on 
a large scale carried on at Middlesbrough by 
Mr. Charles Wood, where silicious pig mixed 
with hard iron gave a splendid working iron, 
Mr. Turner spoke of his experiments at the Rose- 
bank Foundry, Edinburgh. Six selected test-pieces 
exhibited had an average tensile strength of 17 
tons to the square inch, 18} tons being found in 
one case; and Mr, Turner is convinced that without 
extra expense, but with proper care, the tensile 
strength of the Staffordshire iron, in which the 
founders are now satisfied with 9 tons per square 
inch, could be increased by 50 per cent. The 
Government contracts for Middlesbrough demanded 
12 tons; 124 tons were supplied. The present 
researches of Mr. Turner are designed to examine 
the influence of silicon on the purest iron obtain- 
able. Samples are taken from the Bessemer con- 
verter just before the end of the blow and the 
addition of the ferro-manganese, and are mixed 
with silicon pig. The red-shortness is increased by 
this process, but the metal becomes quiet in the 
mould, Larger quantities of silicon render the iron 
hard like steel ; tools out of such material retain 
their sharp edges well, but the metal is not easy to 
work when hot. 

Mr. Turner’s third paper described his method of 
the ‘‘ Estimation of Carbon in Iron and Steel,” a 
method claimed to be both simple and accurate. The 
carbon is collected in a piece of glass tubing, which is 
in this operation used as a filter, and afterwards as 
a combustion tube, so that losses are avoided. In 
other respects, the analysis proceeds in the usual 
way. The great services that Mr. Turner has ren- 
dered to the chemistry of the iron and steel manu- 
facture were warmly acknowledged. 

The papers of the last day, Wednesday, were of 
no technical interest, with the exception of one by 
Mr. W. Thomsen, ‘‘ A New Apparatus for Readily 
Determining the Calometric Value of Fuel or 
Organic Compounds.” We shall describe this appa- 
ratus more fully in a future issue. As the fuel is 
placed in a small platinum crucible and burned in 
an oxygen current, the apparatus is only a modifi- 
cation of the old form, enabling, however, the 
experimenter to watch the process with his eyes 
and to control its progress. The ensuing discussion, 
in which Professor Perry, Mr. A. H. Allen, Dr. 
Ramsay, Mr. Harrington, Dr. Tilden, Mr. Turner, 
and others participated, was very lively. Most 
speakers were pleased with the advantages that the 
new apparatus seemed to offer, although its accuracy 
was questioned. 


Tue Excursions, 

A very full programme had been prepared for 
Saturday’s excursions, and no less than 1200 tickets 
had been issued. The bad weather, however, 
damped the ardour of a large number of the visitors, 
so that in some of the trips there was a material 
difference between the promised and the actual at- 
tendance. The largest number of members attended 
the Stratford-on-Avon excursion, the American 
contingent almost plumping for the Birthplace of 
the Bard, where they were treated to the usual 
sights and a Sunday school tea, which no doubt 
was highly appreciated, as the majority had started 
without taking lunch. 

It is our province, however, to deal with the less 
attractive and more utilitarian trips. The first of 
these on the official list was the one we have already 
alluded to, made to the 


CoRPORATION SEWAGE Farm. 

In our abstract of Mr. Till’s paper we have given 
some particulars of this important work—the 
largest, we believe, of its kind in the world. Of 
the 1227 acres of land under treatment, 888 acres 
are freehold, 219 acres are held on long lease, and 120 
acres on short lease. Over this land in dry weather 
16,000,000 gallons of sewage are discharged every 
day. The visitors were carried to the Saltley farm 





in omnibuses and drags more or less weather-proof, 
and were received by Alderman Avery, who has 
been the leading spirit in carrying out the work. 
The first operation is to mix the sewage with lime, 
as already mentioned. The process is very simple, 
the lime being brought in and slaked on a floor, 
after which it is carried by a bucket ladder to a 
floor above. It is then mixed with the sewage in 
an iron tank that has a couple of edge runners 
working init. The mixture is afterwards run into 
the sewer again, and conveyed to the subsiding 
tanks, of which there are nineteen. These are 
simply open tanks, in appearance very like the 
reservoirs of a small water company. The largest 
is 338 ft. long by 98 ft. wide, the depth being a 
little over 5 ft. It has acapacity of 169,400 cubic 
feet. The total capacity of all the tanks is 
1,169,360 cubic feet. The sludge which settles in 
these tanks is dug into the land on which the crops 
are grown, and the water is also run on to the land. 
After the sludge has been dug in, the land is 
allowed to rest for three years. The resting of 
the land on a sewage farm is, however, a very 
different matter to that of an ordinary farm. In 
general work the manuring of the land is 
a means to an end, but in sewage farming the grow- 
ing of crops is the means to an end. Resting in 
this case, therefore, means that no more sludge will 
be dug in for three years, but crops will be taken off 
just as fast as they will grow. The water from the 
tanks is, however, constantly put on, and all the 
land is deeply and thoroughly subsoil drained. 
The digging in is performed by hand in the ordinary 
way, and the sludge is conveyed from the tanks by 
temporary wooden troughs placed on trestles. 

There is no sickness consequent on the work 
carried on in the sewage farm ; in fact, Alderman 
Avery tells us there is no place more healthy, and 
the only thing that troubles the men employed is 
an alarming increase in appetite. But Alderman 
Avery is an enthusiast, and the sewage farm is his 
own pet child. He also told the company there was 
no smell from the sludge, but some of the party 
wandered away from the rest to a corner of a tank 
where a large bucket ladder was at work lifting 
sludge into the troughs. Here there certainly was 
a smell, not to use a stronger and more grammatical 
expression, powerfully reminiscent of the inner 
harbour at Marseilles, where some of the most 
unholy ‘‘ smells” in all Christendom may be en- 
countered. 

However, this particular corner was not included 
in the official route, and Alderman Avery led his 
dripping cortege of visitors in triumph through the 
sloppy lanes, pointing out the various crops that 
had been raised from sludge. The company next 
took omnibus again and drove to a point where the 
effluent water falls into the River Tame. The efli- 
ciency of the process, so far as purification is con- 
cerned, is proved by the state of this water, which 
was entirely odourless and without colour ; indeed, 
some of the more adventurous of the party tasted 
and pronounced it excellent. 

The annual cost to the inhabitants of Birming- 
ham for disposing of the sewage is about 33,000/., 
equal to a rate of from 3d. to 4d. in the pound; 
this being approximately the average cost of the 
farms and conveying the sewage to them, overand 
above the returns for crops, produce, &c. 

The excursion concluded with a visit to Castle 
Bromwich, a delightful old house of Tudor style 
built about 300 years ago. It is the residence of 
Lord Newport, who had kindly left it open for the 
inspection of the party. 


Stoxe Sart Works. 


A fair number of members, about sixty in all, 
joined the excursion which visited the well-known 
Worcestershire salt works at Stoke. These works 
cover an area of nearly thirty acres, and in 
them salt of various descriptions is produced. 
The Worcester Canal runs past the premises 
and the railway runs into the works. The shafts 
through which the brine is pumped are cased 
with iron. They are somewhat less in diameter 
than ordinary colliery shafts, and a smaller pipe 
runs down to the springs from which the brine is 
obtained. The reservoir into which the brine is 
pumped has a capacity of 5,000,000 gallons, From 
this reservoir the brine is run into evaporating pans 
with furnaces beneath. The fineness of the salt is 
regulated by the rapidity at which the water 1s 
evaporated and the crystals of salt formed. For 
instance, a temperature of 120 deg. Fahr., will pro- 
duce bay salt, but for fine salt a temperature of 
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225 deg. Fahr. is used ; a mechanical process of eva- 
poration in inclosed pans is used for the finest kinds, 
where very fine crystals have to be precipitated. 
Pans of various sizes and descriptions are used, 
according to the different products required, but 
the general principles are identical. Menand boys 
lift the salt from the pans as the crystals form, and 
it is then placed in moulds. When the moisture 
has drained off, the blocks are dried in stoves 
heated by the waste heat from the evaporating 
pans. About 700 railway trucks and vans and 
50 canal boats are employed in connection with 
these works. A full description of the process of 
salt-making will be found in our description of the 
excursions of the Iron and Steel Institute in their 
autumn meeting of 1884, when a visit was paid to 
the establishment of Messrs. Verdin, in Cheshire.* 

The same party visited Westwood House, a fine 
Elizabethan mansion, the family seat of the Pack- 
ingtons, and were entertained at tea by Mr. John 
Corbett, the proprietor of the salt works. 


Lyre Frrectay Works. 


A considerable number of members had booked 
for the excursion to Stourbridge, where the Lye 
Fireclay Works were the principal attraction. 
Stourbridge fireclay has been celebrated for more 
than a hundred years, the situation of this district 
on the edge of the great coalfield of the Midlands 
being especially suitable for the production of fire- 
clay goods. At the Lye Works the usual firebrick 
articles are produced, such as pots for glassmaking, 
gas retorts, firebricks, and lumps of all kinds, and 
various other goods familiar to our readers. A con- 
siderable industry in glass manufacture has of late 
years been developed at Stourbridge, the especially 
suitable character of the native fireclay for the 
manufacture of crucibles required in glassmaking 
having given an impetus to the trade. 


HamstTEaD CoLLiery. 


Another party visited Hamstead Colliery, which 
is situated about five miles from Birmingham. It 
contains 500 acres, and is situated on the east side 
of the great boundary fault which runs from Shus- 
tock Lodge, past Walsall, Newton-road, West 
Bromwich, and Oldbury. For many years it was 
thought that coal did not exist on this side of the 
fault, but about forty-seven years ago the Earl of 
Dartmouth sunk the Heath pits at West Bromwich. 
After passing through about 800 ft. of Permian 
rocks and about 40 ft. of coal measures, the thick 
coal was found. The Hamstead Colliery Company 
was formed in 1875, the first sod being cut on 
June 29 in that year. The first shaft was com- 
menced with a diameter of 15 ft., but this was 
afterwards reduced to 12 ft. At a depth of 556 
yards the first seam of coal, 44 in. thick, was met 
with, and at a depth of 615 yards the thick seam 
was reached five years after the shaft had been 
commenced. The coal proved to be 24 ft. thick 
and of good quality, and steps were at once 
taken to carry on active operations. The large 
shaft was brought up to 15 ft. in diameter. 


made for enabling the visitors to see the manner in 
which coal is got, a heavy fall from the roof, in that 
part over 20 ft. high, having been planned. Photo- 
graphs of the party were taken by magnesium light, 
and ultimately the visitors were brought once more 
safely to the surface. 

(To be continued.) 





FAN ENGINE. 

On page 310 we give respectively a sectional eleva- 
tion and an end view (the latter with steam chest 
cover removed) of the fan engine and fan used by 
Messrs. Yarrow in their first-class torpedo boats, to 
maintain the air pressure in the stokehold, by means of 
which the draught of the furnace is augmented. The ar- 
rangement isvery similar to that first adopted by Messrs. 
Thornycroft and Co. A portion of the airis drawn 
from the engine-room, but the bulk is taken from the 
other side of the fan, whichis in direct communication 
with a deck cowl. This plan tends to balance the end 
thrust on the fan spindle, and by it a good means of 
ventilating the engine-room is secured, The lubrica- 
tion of the crank-pin, eccentric, &c., is obtained 
through a hole in the shaft, the centrifngal motion 
causing a continual supply of oil to find its way to the 
working parts. The after extremity of the shaft is 
completely immersed in an oil box. In some of Messrs. 
Yarrow’s second-class torpedo boats they adopt un- 
packed piston valves, an arrangement which they con- 
sider an improvement on the slide valve. The fan is 
made of steel plates 18 B.W.G., which are hammered 
cold into shape. 





THE VICE-REGAL TRAIN. 

Tue Vice-regal train which we illustrate on page 311 
was designed for the East Indian Railway Company by 
Mr. Robert W. Pearce, the carriage and wagon super- 
intendent of the line. It consists of four carriages ; 
the first is used for cooking, the second for dining, the 
third carries His Excellency the Viceroy, while the last 
is devoted to Her Excellency. A is the meat-safe, BB 
tables, C the coal-bin, D the cooking stove, E E tables 
with drawers underneath, F F ice boxes, G almirah 
for plated ware, H a second almirah for plates under- 
neath the table, I I are shelves, J J water filters, K K 
corner tables, L the dining table, M M glass racks, 
N a dressing tables, OO movable tables, $ a chest of 
drawers with shelves, and Q an almirah in the bath- 
room. The dimensions of the carriage are shown on 
the engravings. 


THE SOCIETY OF ENGINEERS. 

THE members of this Society and their friends, to the 
number of about fifty, made their fourth and last visit for 
this summer, on Tuesday, the 21st inst., to the works of 
Messrs. Westwood, Baillie, and Co., Isle of Dogs, where 
they saw under construction some 150 ft. span bridges for 
the Indian Government, several bridges for the Madras 
Public Works Department, iron roof work for the London 
and St. Katharine’s Docks, and wrought-iron lock gates 
for New Milford Docks. But chief in importance and 
interest were the cantilevers of the Sukkur Bridge, seen 
in an early stage during the Society’s visit last year. 
This bridge is for the railway from Kurrachee to Quetta, 
across the Indus, 500 miles below the only railway bridge 
over that river at Attock. The Indus, at Sukkur, is 
divided by an island into two branches, each in a gorge, 
one called Sukkur Pass, the other Rohri Pass, he 
bridge over the former is already completed and consists 
of three spans of 273 ft., 230 ft., and 93 ft. respectively. 








The winding engines have 44 in. cylinders by] The R 


6 ft. stroke, with a 22 ft. drum. There are 
twelve boilers for supplying steam, and a wrought- 
iron lattice frame has been built. There are the 
usual hauling engines, and sidings have been put in. 
A wharf has been made on the canal, from which 
there is an incline to the pit mouth worked by an 
endless rope. The pit is fitted with six 1} in. 
guides tightened with 5 in. screws. The cages are 
of steel, and are three decks high. There is room 
for two 14-cwt. tubs on each deck, and arrangements 
have been made for the simultaneous unloading of 
the three decks. The comfortable and ample pro- 
portions of this mine were remarked on by some 
north-country gentlemen who were present. There 
is a large arch at the bottom 21 ft. wide and 23 ft. 
high, which forms the inset. Here is placed the 
machinery for simultaneously loading and unload- 
ing the three decks of the cage. The underground 
haulage is worked by engines on the surface, com- 
munication being made by electrical signals. The 
ventilation is effected by a Guibal fan 36 ft. in 
diameter, and 12 ft. on the blades, but the nature 
of the coal is such that no great amount of gas 
is set free, and the electrical safety lamp which 
Mr. Swan, who was of the party, had taken down 
with him, had not an opportunity of displaying its 
powers to advantage as the mine was brilliantly 
illuminated. Excellent arrangements had been 





* See ENGINEERING, vol. xxxviii., page 291. 





e Rohri Pass is to be crossed by a single span of 790 ft. 
in the clear, or 820 ft. between centres of main pillars 
The river here is very deep, the banks precipitous, and 
the stream exceedingly swift. It was decided to adopt 
cantilevers, each 310 ft. in length, with a connecting or 
centre span 200 ft. The contract for the latter is not yet 


let. The following are the principal dimensions of the 
cantilevers, which are of steel : 
Length ins 310 ft. 
Extreme height _... ses aad oe 173 ,, 
Width between centres of main members 
at bedplate level... he oc ae 100 ,# 
Width between centres of main members 
at end of cantilevers... ay 20; 
Height of rail level above bedplate 40,, 


From rail level to top of cantilevers... ne 
Single line Ne ie .. 65 ft. 6in. gauge 
The long struts are rectangular in section, each angle 
being formed by a curved plate stiffened with L-irons on 
its edges, and connected with the others by diagonal brac- 
ing. The struts are curved longitudinally on all four 
faces. The roadway girders are at a uniform distance of 
18 ft. apart from centre to centre. The cross-girders are 
8 ft. —_, and the floor of the bridge is of corrugated 
steel plating. The maximum stress in each of the long 
back-ties is estimated at 1200 tons, for which anchorage 
has to be provided in large masses of concrete. The 
anchors are built up of steel plates and L-irons and mea- 
sure 32 ft. by 12 ft. each. 

The bridge has been designed by Mr. A. M. Rendel, of 
8, Great George-street, consulting engineer to the Indian 
Government and is being made under the supervision of 
his chief inspector, Mr. C. F. Findlay. The tempora‘ 
erection in the contractor’s yard has been decided on wit 
the object of saving time and expense in the subsequent 
permanent erection. 





LAUNCHES AND TRIAL TRIPS. 

On Friday, the 10th inst., the s.s. Racilia, belonging 
to Messrs. Stephens and Mawson, of Newcastle-on-Tyne 
(which has recently been fitted by Messrs. T. Toward 
and Co., of Newcastle-on-Tyne with their Emphresis 
forced combustion apparatus for burning inferior fuel and 
increasing the steam power of the boilers) proceeded to 
sea for a trial trip of the apparatus. The results were most 
satisfactory to all concerned, and notwithstanding that 
the bunkers were filled with the cheapest description of 
coals and the engines were run at their full power, 
the draught had repeatedly to be eased owing to the 
excessive generation of steam, thus proving that a large 
field is still open for reducing the working expenses in this 
direction. After transferring those going ashore to the 
tug, the Racilia proceeded on her voyage to Constantinople 
with a cargo of over 2000 tons. We may mention that 
Messrs. T. Toward’s system includes closed ashpits and 
firebars of a special pattern (very thin) and placed closely 
side by side, t.e., without spacing pieces, also an arrange- 
ment of air tubes to the combustion chambers and fur- 
naces, the air pressure being produced by a small jet of 
steam. 





The s.s, Abeona had her trial trip on Monday the 13th 
inst. ; she has been built by Messrs. W. Gray and Co., of 
West Hartlepool, to the order of Messrs. Rickinson, Son, 
and Co., of the same place, and is intended for general 
trading. She is built of steel, is of the well-decked type, 
to class 100 Al at Lloyd’s, and is fully equipped with 
subsidiary machinery for working cargo. er length is 
275 ft.; breadth 37.2 ft.; depth moulded, 19 ft. 11 in. ; 
gross tonnage, 2152 ; and she will carry 3060 tons of dead- 
weight cargo on a draught of 20ft. 9 in. The engines, which 
have been supplied by the Central Marino Engineering 
Company, of West Hartlepool, are of the triple-expansion 
type, with cylinders of 21 in., 35 in., and 57 in., by 39 in. 
stroke, and are made from the same patterns as those of 
the s.s. Enfield, which were illustrated in our number of 
January 1, 1886. The boilers are of Siemens steel with 
a working pressure of 1501b. per square inch. After 
adjusting compasses in the bay the vessel was put at full 
speed ahead for Sunderland, the engines running at 72 to 
76 revolutions with the greatest regularity ; the absence of 
vibration at that high speed, both of ship and engines, was 
very marked. There was no heating of any of the parts 
pine yo log showed a speed, although there was a two-knot 
tide against the ship, of 11.568 knots per hour over the 
whole distance run to Sunderland, where the Abeona is 
to load for Constantinople. 





The Royal Mail Steam Packet Company’s steamer 
Orinoco, built by Messrs. Caird and Co., Greenock, and 
recently spoken of as having stuck on the ways when an 
attempt was made to launch her, was successfully put 
imto the water on Monday, the 13th inst. A brief de- 
scription of her was formerly given, but it may be men- 
tioned that she is a vessel of about 5000 tons gross, 
measuring 390 ft. by 45 ft. by 33 ft. 4in., and that she 
is being supplied with powerful engines, on thetriple-expan- 
sion principle, which are expected to drive her at a speed 
of at least sixteen knots an hour. She will have accom- 
modation for 240 first-class, 28 second-class, and 30 third- 
class passengers, 





On Tuesday the 14th there was a successful trial trip 
between Mortiake and Putney of a new paddle steamer, 
measuring 65 ft. by 8 ft. 3in., and constructed by Mr. 
Edward pena of Stony Stratford, Bucks. She is 
of peculiar build, being formed in eight sections, and will 
be shipped immediately to the Brazils, 

On Wednesday the 15th a new screw steamer, built and 
engined by Mr. Edward Hayes, of Stony Stratford, for 
the Egyptian Government, ran a successful trial trip at 
Long Reach. She measures 57 ft. by 9 ft., and is fitted 
with compound surface-condensing engines. 





Messrs. Alexander Stephen and Sons, Linthouse, 
Govan, on the 15th inst., launched a fine steel screw 
steamer, named the Bléville, a vessel measuring 300 ft. 
by 40 ft. by 24 ft. 6 in., and built to the order of Mr. C. 
Brown, of Havre. Registered in the highest class both 
at Lloyd’s and with the Bureau Veritas, she is provided 
with steam winches, steam windlass, steam steering gear, 
water ballast, and all practical improvements designed to 
facilitate the working of the ship and cargo, and is fitted 
with Messrs. Stephen’s improved triple-expansion engines, 
having cylinders 21 in., 33 in., and 52in. in diameter, 
Har memeber with piston stroke of 42in., and with Kemp’s 
boilers, of steel, suitable for a pressure of 160 1b. per 
square inch. 





On Friday, the 17th inst., the new passenger steamer 
Mandovi, built by the Grangemouth Dockyard Company, 
and engined by Messrs. Dunsmuir and Jackson, Govan, 
ran her official trial trip on the Firth of Forth, a speed of 
12 knots per hour being obtained, and everything working 
in a most satisfactory manner. Like the Zuari, her 
sister ship, the Mandovi will be engaged in the passenger 
trade, with Bombay as her head-quarters. 





On Monday, September 20, Messrs. Archibald M‘Millan 
and Son, Dumbarton, launched the Lyndhurst, a steel 
sailing ship of 2300 tons gross, with a carrying capacity 
of 3670 tons on Lloyd’s freeboard, and measuring 300 ft. 
by 42 ft. by 24ft. In addition to Lloyd’s requirements, 
the vessel has a steel deck fore and aft, doubling strakes 
at the bilge and quarter stanchions, and is one of the 
strongest ships yet built. She is owned by Messrs. W. 
R. Price and Co., London, and is the seventh large ship 





built by Messrs. M‘Millan and Son for that firm. 
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TANGYE AND JOHNSON’S AUTOMATIC | 
EXPANSION GEAR. | AUTOMATIC EXPANSION GEAR. 
An entirely novel form of automatic expansion gear | 
for small engines has been brought out by Messrs, | CONSTRUCTED BY MESSRS, TANGYES LIMITED, ENGINEERS, BIRMINGHAM. 
Tangye and ki ohnson, and is being adopted by Messrs. | 
Tangyes, Limited, of Birmingham, who have had it 
under trial for some months past. The gear is re- | 
markably free from complication, and is so cheap as to | 
permit of its application to the lower-priced type of 
engines. 
eferring to the illustration, Fig. 1 shows steam chest 
and the mode of attaching the gear to the governor. | 
Fig. 2 shows a section through the steam cylinder ; 
E is the cut-off valve ; H H cut-off valve faces ; J the 
centre pin in which cut-off valve oscillates ; B is the 
main slide valve, and C the steam ports through it. 
Figs 3 and 4 show the cut-off valve separately. FAG 4. 
It must be noted that main valve is shown at mid- | 
travel, and not in position corresponding with that of 
iston. Since both the main and cut-off valves are driven | 
py one valve rod, they both move together, but the cut- 
off valve has an oscillating in addition to its recipro- | 
cating motion, and this oscillating motion is imparted | 
to it by means of the cam-shaped tappets F, Fig. 2. | 
The action of the gear is as follows: The main | 
valve is supposed to be moving in the direction of the | 
arrow, and this being so, the raised end of the cut-off | 
valve is tripped by the right-hand tappet or cam, and | 
the main valve steam port is closed. By this action | = 
the other end of the cut-off valve is raised, and on the | 
return stroke is tripped in a similar manner by the | 
other cam—thus admitting steam to the other end of | 
cylinder. 
The faces H of the cut-off valve are loosely fitted, | 
so that on being brought into contact with the main | 
valve, the external steam pressure holds them to the 
face, but before the return stroke requires that this | 
contact be broken, steam is admitted behind the face 
H putting it into equilibrium. In consequence of 
this arrangement, the wear on the tappets is very 
slight, and the noise almost imperceptible ; the wear 
in — parts of the gear, including the gene is 60% 
much reduced. The point of cut-off is varied accord- | [{§ N 
ing to the position of the cams ; these are fixed ina [ FIG 2 a FIG.5. 
spindle which is partly rotated by the movement of | SS <\S 
the governor. | 
One of Tangyes’ 14 horse-power engines has been 
fitted with the gear and working under loads of ex: | 
treme variation for several months. The diagrams 
shown were taken from this engine. The gear has 
also been successfully applied to engines of other 
sizes, 
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BURNETT’S ROLLER MINING WEDGE. | 

Tux probability that the use of gunpowder will | ‘ 
shortly be forbidden in coal mines, in which safety | \ 
lamps are necessary, lends a special interest at the | \ 
present time to other means for breaking down coal. | 
The latest apparatus put forward for this purpose is the | X 
roller wedge of Mr. C. Burnett, of Hartlepool. The| \ 
distinguishing feature of this apparatus, as compared | \ 
with others of the same class, is that there is no sliding | yy 
contact between the surfaces of the wedge and the parts | 
against which they abut, the pressure being borne by | WW 
live rollers. By this means a part of the power hither- | (7 
to wasted in friction, is rendered available for breaking | 
down the coal. Referring to the engravings on the | 
opposite page, it will be seen that the wedge bar is 
formed in one with the screw by which it is operated, | 
and at either side of it there are placed four rollers 
which are inclosed in the hollow (Fig. 4) of two channel 


PARTICULARS OF PRELIMINARY TRIALS WITH BURNETT’S PATENT ROLLER MINING WEDGE, AT THE GREENFIELD AND 
WHITEHILL COLLIERIES, HAMILTON, N.B. ; ARCHIBALD RUSSELL, PROPRIETOR, JAMES HASTIE, MANAGER. 
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* The splint and virgin coals are one seam, and are worked in separate stages, The virgin underlies the splint and is first detached. 
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section feathers. These feathers are turned to a 
parallel circular form on the outside, so that they will 
readily enter a 4 in. bored holeinthe coal. The upper 
feather is made thinner than the lower, and both are 
tapered on the inside. When the wedge piece is with- 
drawn by the screw the rollers move along the feathers 
at half the speed of the wedge, and in so doing they 
force the feathers apart, and puta great bursting pres- 
sure on the coal, The screw is drawn endwise to 
move the wedge by a nut, which is rotated by a 
lever applied to a square on its end. When the 
resistance becomes too great to be overcome in this 
way, the lever is removed from the nut and applied to 
a ratchet arrangement (Fig. 3) by which an increased 
purchase is obtained. A series of teeth are cut around 
thenut, and gear witha pawlon a swinging lever pivotted 
onthe screw. The hand lever is applied to an arm 
mounted on a stud fixed in an extension of the spoke 
piece which connects the two feathers. The boss of 
this arm is squared to fit the eye of the lever, and its 
further extremity carries a roller which bears against 
the sides of a slot formed to receive it. When the arm 
is vibrated by the hand lever it carries the swinging 
lever with it, but the angular motion of this latter, 
owing to its greater radius, is less than that of the 
arm, and thus an effect is gained similar to that of a 
wheel and pinion, 

Figs. 6 and 7 illustrate the method of using the 
wedge. A hole is bored into the coal just below its 
junction with the roof, while at the level of the floor 
the coal is cut away in the usualfashion. The face is 
nicked to define the line of fracture, and then the 
wedge is inserted in the hole and operated until the coal 
comes down. For carrying out the operations expe- 
ditiously, Mr. Burnett uses a specially constructed 
bogie carriage, provided with a revolving cradle at 
each end. On one cradle is placed the roller wedge ; 
this is mounted on wheels or guides so that it can be 
easily run forward, and be retained after the coal has 
fallen, On the other cradle the drilling machine is 
fixed. The wedges are 4} in. in diameter for coal, and 
33 in. in diameter for stone. 

The trials of the wedge, detailed in the Table on the 
preceding page, were made in the Low Main seam, at 
the Greenfield and Whitehill collieries, N.B. 

At Messrs. Musgrave Brothers’ Hauercroft Main 
Colliery, near Wakefield, trials have been made of this 
wedge in a5 ft. seam. Two wedges were placed in an 8} 
yard bank, holed 4 ft. deep, and both ends cut to same 
my Both wedges were put in 6 ft. from each end, 
and the coal was brought down in splendid condition 
an five minutes after the wedge began to work. On 
in other occasion one wedge was tried in a 6 yard bank, 











holed 4 ft. in and cut at one end. The wedge was put 
in about 2 ft. from the fast side, and in twenty minutes 
brought down the coal. 





FIDLER’S VALVE GEAR. 

WE illustrate above a new form of valve gear which 
has been designed and patented by Mr. T. C. Fidler, of 
Delahay-street, Westminster. The engraving represents 
such an tay, earn of the parts as would be suitable for 
a locomotive, but it is obvious that the same principle is 
also capable of being applied to stationary or marine en- 
gines. The motion of the valve, whether in backward or 
forward gear, is obtained from the driving axle or main 
shaft by the rotary motion of a single point A, which 
may either indicate the centre of an eccentric or a 
crank-pin carried upon a return crank. The vertical 
and horizontal components of this circular motion are 
combined together in variable a in the hori- 
zontal motion of the valve. The vertical motion of 
the rotating point A is taken off by the stroke of the 
connecting-rod AB which actuates the oscillating 
link ; while the horizontal motion is delivered by the 


mitted by the rod C D. 

The valve rod carries a short lever D E F, and the 
horizontal motion of the valve, or its position at any 
given moment, is fixed by the position of the point E, 
which is always a mean between those of the points 


motion, and dividing the sum by two. 
The link, which oscillates upon a fixed centre, is of 
course curved to the radius of the rod F G; and the 


versing lever in the usual manner. 
Disregarding the errors introduced by the obliquity 


E may be represented by the formula 
h = 2008 9 + b sin 0 
2 
in which a is the constant ratio a fixed once for 


pendulum swing of the same rod AB and is trans- | 









the usual manner by the position of the reversing lever 
| the lap of the valve, &c. 

The errors which may arise from vertical wear of 
the axle-box brasses are to be compensated by adjust- 
ing the height of the bearings on which the link oscil- 
lates, or by adjusting the length between centres of 
the connecting-rod A B. The errors which are intro- 
duced by the obliquity of the several rods, or by the 
segmental arc of motion of the centres, are so arranged 
as to neutralise one another as far as possible, and when 
the proportions are not hampered by the necessity of 
avoiding any other obstacles, the following distribution 
of steam may be realised by the mechanism here illus. 
trated. 


Distribution of Steam in Percentage of the Stroke— 
Forward Gear, 





Cut-Off. Release. | Compression. 


j | j | 
Front. | Back.| Front. | Back. Front. | Back. 
































Fullgear ..  ..| 7 i ™m | 1 | o1 9 9 
Three-quarter gear 65 644 | = 864 | cot 1 135 
Half gear . --| 560 | 60 | 80 80: 19 20 
Quarter gear 30 32 | 69 | 70 30 | 31 
Mid-gear | 15 17 | 58h | 58h 464 | 465 
| i 
Backward Gear. 
Cut-Off. | Release. | Compression. 
aiesaia awe ae gURaad Pabilel Gees Mareen 
| Front. | Back.| Front. Back.| Front. | Back. 
Fullgear .. ..| 75 | 74 | 91 | oo} | of | 9 
Three-quarter gear, 64} 634 87 864 | 135 | 13 
Half-gear .. ..; 50 50 | 80k | 804| 19 194 
Quarter-gear 31 82 | 69 69 | 31 31 
Mid-gear 154 17 | 633 534 | 464 464 
| } 








In practical construction the gear is a neat and com- 
- arrangement for narrow-gauge railway or tramway 
ocomotives with outside cylinders, the valve-box being 
on the top of the cylinder and the parts being raised 
well above the ground and in convenient and accessible 
positions. The arrangement and proportions of the 
parts admit also of modification in several directions 
when it is necessary to conform to any special require- 
ments or dimensions. Thus the lever D EF may be 
made with arms of various proportions, as also the 








position of the block G is arbitrarily fixed by the re- | 


of the rods, &c., the space moved through by the point | 


| State for India. 


connecting-rod A B and the oscillating link, and by 


D and F; so that the lever DF performs the opera- | Such means any required stroke and lead of valve may 
tion of adding together in certain proportions the | be obtained, and the gear may be generally adapted to 


horizontal and vertical components of the circular its raga without prejudice to the principle of the 
| motion. 








PENNSYLVANIAN CoAL.—A Pennsylvanian geologist esti- 
mates the amount of coal in the Pittsburg district at 
30,000,000,000 tons, 

COLONIAL AND INDIAN ExXHIBITION—THE BURMESE 
REGALIA FROM MANDALAY. — From King Theebaw’s 
palace at Mandalay, a magnificent collection of jewellery 
and plate has been sent to England by the Viceroy, and 
it has been lent to the Exhibition by the Secretary of 
There are gold vases of different sizes, 
dishes of quaint shape, some in the form of a duck, betel 





| boxes, reliquaries to hold the teeth of Buddha or other 
| objects of veneration, jade ornaments, daggers and 
| swords, dresses, hats, slippers, and a state umbrella ; and, 
most noteworthy of all, drinking-cups with — cone- 
3 4 “ shaped covers which envelope the vessel, a gold bottle 
is a constant quantity which may be fixed at any de- with g crayfish-shaped head, and King Theebaw’s horo- 
sirable value by adopting a corresponding value for the scope written on palm-leaves. Most of these articles are 
ratio a, and will remain constant at all positions of | heavily set with diamonds, rubies, emeralds, sapphires, 
the reversing lever, while the points of cut-off, release, | pearls, and other precious stones. The collection has 
| &c., in backward and forward gear, are determined in | been placed in cases adjacent to the Ceylon Court. 


all ; and 0} is another constant, positive or negative, 
determined arbitrarily by the position of the revers- 
ing lever. 

he ‘‘ lead” is of course given by the rod C D, and | 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again strong last Thursday, and prices improved 14d. per 
ton. There were transactions in the morning at 39s. 84d. 
to 39s, 94d. cash, also at 39s. 10}d. to 39s. 114d. one 
month, and the close was sellers at 39s. 11d. one month, 
with buyers at 39s. 10}d., and the cash price nominally 
39s, 8hd. In the afternoon business was reported at 
39s. 84d. to 39s. 94d. cash, also at 393. 10}d. to 40s. one 
month, with sellers at the close at 39s. 9}d. cash and 
39s. 114d. one month, and buyers at 4d. less per ton. 
Friday’s market was likewise strong, and the close was at 
the best point, and fractionally higher than on the previous 
day. On the week there was an advance to the extent of 
4d. per ton, Business was done on forenoon ’Change at 
39s. 10d. down to 39s. 84d. and back to 39s, 94d. cash, 
also at 40s., 39s. 11d., and 39s. 114d. one month, the close 
being sellers at 39s. 94d. cash and 39s, 114d. one month, 
and buyers at 4d. per ton lower. Transactions took place 
in the afternoon at 39s. 9d. and 39s. 94d. cash, also at 
89s. 11d. to 40s, one month, and at the close of the market 
there were sellers at 39s. 10d. cash and 40s. one month, 
with buyers at 4d. less per ton. The warrant market 
opened strong on Monday, but gave way thereafter, re- 
covering and closing as on Friday. During the forenoon 
transactions were reported at 39s, 104d. down to 39s. 84d. 
cash, also at 40s. to 39s. 104d. one month, with sellers at 
the close at 39s. 8d. cash and 39s. 10d. one month, and 
buyers offering 4d. per ton under. In the afternoon 
business was done at 39s. 8d. to 39s. 10d. cash, also 
at 393. 94d. to 39s. 114d. one month, the close being 
sellers at 39s. 10d. cash and 40s. one month, and buyers 
at 4d. less per ton. Tuesday’s market was strong, and 
closed at the best, being 14d. over the previous day’s close, 
There were transactions in the morning at from 39s, 104d. 
to 39s. 114d. cash, also at 40s. 1d. and 40s. 14d. one month, 
and the close was sellers at the highest quotations, 
with buyers at 4d. per ton lower. In the afternoon 
$93. 11d. and 39s, 114d. cash and 40s, 1}d. one month, 
were the quotations, and the market closed with buyers 
at 39s. 11d. cash and 40s. 14d. one month, with sellers 
at 4¢, per ton higher, Business was done this forenoon 
at higher prices—39s. 114d. to 40s, 2d. cash and 40s, 2d. 
to 40s. 44d. one month, but in the afternoon there was a 
downward reaction, and the close was sellers at 39s, 114d. 
cash and 40s. 2d. one month, with buyers at 4d. per ton 
under, The stiffening in prices during the past week, 
which has been indicated in the foregoing daily reports of 
the warrant market, is in a great measure, if not wholly, 
due to the restriction of labour by the miners and the de- 
termination of some of the ironmasters to put out one or 
more of their blast furnaces, rather than concede an 
advance of wages. Within a few days no fewer than 
seven furnaces have been blown out — one at Calder, 
three at Langloan, two at Coltness, and one at Shotts. 
Since the end of April there has been a reduction of 
22 in the number of furnaces in actual operation, 
so that the number blowing at the beginning of this 
week was only 75, or less than one-half of the total 
number of furnaces existing in Scotland—namely, 152. 
The number now in blast is the smallest recorded for 
many years back, and is 16 under the number blow- 
ing in December, 1885, 18 under the number in December, 
1884, 28 under the number in December, 1883, and 37 under 
the number blowing on December 25, 1882. As regards the 
reductions since April, eight were blown out in May, 
three in June, one in July, three in August, and seven in 
September. It is stated that several furnaces which have 
been under repair are expected to be blown in again 
shortly. and that others will be damped down or blown 
bat if the difficulty with the miners is not surmounted in 
a satisfactory manner. There has again been rather more 
inquiry from America for pig iron and old material, and 
the prices for the latter are advancing, otherwise no im- 
provement in actual demand can be reported. Last 
week’s shipments of pig iron from all Scottish ports 
amounted to 9396 tons, as against 7928 tons in the pre- 
ceding week, and 12,214 tons in the corresponding week 
of last year, The United States took 1220 tons ; Canada, 
1232 tons; India, 252 tons; Australia, &c., 408 tons; 
France, 503 tons; Italy, 475 tons; Holland, 130 tons: 
Belgium, 200 tons; other countries smaller quantities ; 
and Germany and Russia, none. Up till the end of last 
week the total shipments for the year showed a decrease 
of nearly 42,000 tons, as compared with those over the 
same period of last year ; and the imports from Middles- 
brough and Jarrow into Grangemouth, show a decrease 
for the year of almost 32,000 tons. The stock of pig iron 
in Messrs. Connal and Co,’s public warrant stores stood 
at 821,850 tons yesterday afternoon, as compared with 
820,038 tons yesterday week, thus showing an increase for 
the week amounting to 1812 tons, 


The Strike at Dalzell Steel Works.—The strike of the 
workmen employed at Messrs. D. Colvil'e and Sons’ steel 
works, Motherwell, still continues, and there does not 
seem to be any prospect of its immediate cessation. It 
has now been maintained forfully four weeks. There is 
one steelmaking furnace in operation, but any difficulty 
that may be experienced by Messrs. Colville is more in 
the hammering and rolling ve: gig ae as there is a 
large quantity of ingots in stock. Notwithstanding the 
statement of the men to the contrary, it is confidently 
affirmed that Messrs. Colville and Sons have lately been 
paying higher wages than those ruling at the other steel 
works of Lanarkshire. 


Large Coal Shipments at Burntisland.—During the week 
ending last Saturday the shipments of coal at Burnt- 
island amounted to 25,356 tons, carried by 20 steamers 
and 15 sailing vessels. This is in excess of all previous 
weekly records, The return for the year is 511,137 tons, 





as compared with 490,780 tons in the corresponding period 
of 1885, and shows an increase of 20,357 tons. 


Unemployed Workmen at Greenock.—A report of the 
committee of the unemployed Greenock artisans shows 
the following as the numbers of men out of work in the 
burgh : Shipbuilders’ labourers, 1000 ; boilermakers, 150 ; 
carpenters, 300; engineers, 200; hammermen, 130; 
moulders, 140 ; blacksmiths, 100; besides a large number 
of joiners, painters, plumbers, sailmakers, coopers, brass- 
founders, coppersmiths, bricklayers, and masons. The 
total number of unemployed is close on 3000. 


‘ Scotch Railway Companies’ Half-Yearly Meetings.—No 
fewer than three Scotch railway companies held their 
half-yearly meetings in this city yesterday. To the share- 
holders of the Caledonian Railway Company a dividend 
of 34 per cent. was declared, against 4 per cent. for the 
corresponding period of last year, while 8460/. was carried 
forward, as compared with 5697/. The Glasgow and 
South-Western Railway Company declared a dividend of 
4 per cent., being the same as that for the corresponding 
period of 1885, while 56527. was carried forward, against 
63161, The preference shareholders of the Callander and 
Oban Railway Company are to receive a dividend of 3 per 
cent., as compared with 23 per cent. last year, while 158/. 
was carried forward, against 42/. a year ago. 


Tay Bridge Works—Offcial Inspection and Engineers’ 
t,—Major Marindin, of the Board of Trade, made 
an official inspection of the works at the Tay Bridge last 
week. It is satisfactory to learn that, so far as the sub- 
aqueous portions of the piers are concerned, the major’s 
work of inspection is at anend. All the cylinders have 
now undergone the test prescribed by the Board of Trade, 
and have been found equal to the great weight put upon 
them. The work above water is making steady progress, 
but during the past ten days the inclement weather has 
conebatiiity retarded operations. Messrs. Barlow and 
Son, the engineers for the bridge, have just submitted a 
report on the works to the Board of Directors of the 
North British Railway Company. Theysay: Good progress 
has been made with the works during the last six months, 
The whole of the foundations have been completed, and 
they have all been tested with satisfactory results. The 
brickwork and masonry are nearly all completed. The 
ironwork of all the girders has been fitted and drilled. 
Thirty of the spans have been erected, and the decking 
has been fixed upon them. The ironwork of all the pier 
shafts or superstructures has been prepared, and fifty- 
seven have been erected. Of the large girders (245 ft. to 
227 ft. spans) eight pairs out of thirteen have been floated 
off. Two more pairs are nearly ready for floating off, 
leaving only three to be done. The permanent way has 
been laid for a length of 500 yards at the north end of the 
viaduct. The works of the railways on the south side are 
making good progress. Every exertion is being made to 
push on the works, and if the weather is favourable the 
completion of the viaduet may be looked for about the 
middle of next year. 


Shipbuilding Trade at Dundee.—It is expected that 
Messrs. Gourlay Brothers and Co., shipbuilders and engi- 
neers, Dundee, will shortly reopen their shipyard, when 
the keel of a new steamer for a London firm will be laid 
down, and a stock vessel will likewise be commenced. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change and the market was firmer. 
No. 3 Cleveland pig iron could not be bought for less than 
30s. 3d. per ton, and some makers declined to book except 
at 30s. 6d., believing that owing to the diminished output 
and better shipments, prices would improve. The exports 
of pig iron from Middlesbrough up to date this month 
reach 51,600 tons, as compared with 44,400 tons at the 
corresponding period last month. Hematite pig iron is 
firm at 42s, to 42s. 6d. per ton for Nos. 1, 2, and 8 f.o.b. 
east coast ports. Recently some fair parcels of this 

uality have been booked. Manufactured iron is un- 
changed. Ship plates are offered at 4/. 7s. 6d. per ton, 
angles 4/. 5s., and steel ship-plates 5/. 17s. 6d., all less 
24 per cent. at works. There is a rumour that some of the 
mills and forges which have so long been closed for want 
of orders are about to be reopened, but this is not probable 
at present, as prices are solow and the demand continues 
poor 

Engineering and Shipbuilding.—It is cheering to find, 
while some limited liability companies are unable to pay 
a dividend, that Sir W. G. Armstrong, Mitchell, and Co., 
Limited, engineers and shipbuilders at Newcastle, recom- 
mended a dividend of 9} per cent. for the ange ending 
with June. In the previous year, 1884-5, the dividend 
was 8 per cent., and in the previous year 7? per cent. 
The freight market is firmer, and more steamers which 
have been idle are again afloat. There is some inquiry 
for new steamers, and recently orders for vessels have 
been placed on the northern rivers. Engineers and iron- 
founders have more work on hand. 


The Steel Trade.—All the steel rail mills are well 
employed, and there are good inquiries both from the 
colonies and on American account. Heavy sections of 
rails are queed 31. 15s. per ton f.o.b. Steel blooms, 
spiegel and scrap iron, continue to be shipped in satisfac- 
tory quantities to the United States and command higher 
see The steel productive power in the North of 
ingland is now enormous, and it is being further in- 
creased. At Eston, Middlesbrough, Messrs. Bolckow, 
Vaughan, and Co. are putting down a new 16-in. bloom- 
ing mill for rolling steel angles for shipbuilding. 


The Middlesbrough Dock Extension.—This desirable 





work is progressing satisfactorily. This week the dredgers 
are dredging away the embankment which was formerly 
the western boundary of the dock, but which now divides 
the old dock from the new portion. The junction 
between the old and new dock wall on the south side 
has been almost completed, and is now considerably 
above the water-line. It is still believed that the time 
will come when the North-Eastern Railway Company 
will see the necessity of making extensive docks further 
down the river in the vast estuary where the construction 
of docks of comparatively boundless extent would be 
attended with little outlay on the reclaimed lands between 
South Bank and the Tees breakwater. 


The Salt Trade—The rapid boring of the Canadian 
company for salt which they have reached at Haverton 
Hill on the north side of the Tees, opposite Middles- 
brough, and to which we called attention last week, has 
caused a great deal of interest in the salt deposits. Other 
companies are sinking for salt, and we hear that more 
boreholes will soon be put down in different parts of the 
district. The quantity of salt now raised on the banks of 
the Tees is very considerable, and is likely to be Jargely 
increased. 


The Coal and Coke Trades.—The coal trade is steady, 
but coke can be — at lower rates owing to the reduc- 
tion in the make of Cleveland pig-iron, 


Blast Furnacemen’s Wages—Messrs. Boleckow, Vaughan, 
and Co. have given notice of a reduction of 10 per cent. in 
the wages of their workmen employed at two of their 
blast furnaces which are making hematite at Eston. The 
men have intimated that it is their intention to resist all 
attempts to reduce their wages. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Railway to Flamborough.—A movement is on 
foot to approach the North-Eastern Railway Company 
with a petition signed by the whole of the inhabitants of 
Flamborough, with a view of prevailing upon the directors 
to construct a railway to Flamborough. The recent alte- 
ration of the name of Marton Station to that of Flam- 
borough has proved misleading, for when stranger pas- 
sengers alight on the platform they find that they are 
still 24 miles from the place where they expect to find 
themselves, and have the rest of the journey to go by 
conveyance. The fishing interest in Flamborough would 
be much benefitted by a railway direct to thetown. The 
distance the branch line would have to cover would only 
be 24 miles, and would necessitate but very little cutting. 


Revival of Mining in Swaledale.—Lead mining—once a 
flourishing industry in Swaledale—shows signs of revival. 
The mine opened by the Hurst Mining Company, at 
Hurst, a few miles west of Richmond, has proved to be 
one of the richest in England, and at present it is in full 
operation, over 150 men being employed. The ore is of 
excellent quality, being rich in silver. The mines also in 
Arkengarthdale keep well employed. The Hon. Mrs. 
Pinder Wandesforde, the owner of the estates near Rich- 
mond, is displaying some enterprise, men having been 
engaged to bore for coal, which is well known to abound 
in large quantities on Hudswell Moor. Trials will also 
be made in other places on the estate. 


The Scarborough North Cliff Improvement.—The town 
clerk of Scarborough (Mr. George Dippie) has received 
from the Local Government Board a notification of the 
fact that they sanction the borrowing of 27,0001. to defray 
the cost of the North Cliff improvement. The work will 
therefore be at once proceeded with. A condition is that 
the money has to be repaid in thirty years. The Local 
Government Board have also sanctioned the borrowing 
of 1300/. by loan for Holbeck improvement, to be repaid 
within thirty years. 


Appointment to the Yorkshire College Engineering 
Laboratory.—The Engineering Committee of the York- 
shire College have just appointed Mr. Wm. Cleland, 
B. Sc., to the post of demonstrator in the engineer- 
ing laboratory. Mr. Cleland, besides serving an appren- 
ticeship in an engineering works in Scotland, obtained a 
studentship at South Kensington Local Exhibition, and 
subsequently studied in Glasgow University, where he 
obtained distinction in mathematics, engineering, natural 
philosophy, &c. In natural philosophy he obtained the 

ighest honours, and was appointed to a Thomson ex- 
perimental scholarship. He has been acting for some 
time as junior assistant to Sir William Thomson in his 
laboratory at Glasgow. 


The Leeds Water Supply.—It will be remembered that 
at last week’s meeting of the Leeds Water Works Com- 
inittee, it was decided to recommend the council to adopt 
the scheme formulated by Messrs Filliter and Rofe. By 
this scheme a high level tunnel 6 ft. in diameter was to 
be built at a cost of 35,7002. At a meeting of the com- 
mittee yesterday, last week’s decision was revoked, and 
the whole question is reopened. The alternative scheme 
is that of Messrs. Hawkesley and Bateman, who recom- 
mend a tunnel at the same Tovel as the present one, but 
divided from it by 100 yards, the cost of which, exclusive 
of easements, is estimated at 32,000/. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.Shipments of steam coal have been moderate, 
coalowners showing a reluctance to sell at the present 
low rates. The best qualities have been firm at 8s. 6d. to 
8s. 9d. per ton. The house coal trade has continued 
quiet ; there have, however, been inquiries for the winter 
season. 

West Gloucestershire Water Company.—This company, 
which was incorporated two years since, for the supply 
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of water to a considerable portion of the outer suburbs of 
Bristol, including the populous parishes of Bitton, 
Mangotsfield, Kingswood, Frampton Cotterell, Frenchay, 
and Winterbourne, as well as certain smaller districts, 
opened the principal section of its works on Saturday. 
his section will supply the demands of a population of 
upwards of 25,000. About 4000 pipes have been laid from 
the source of supply at Frampton Cotterell to Kingswood, 
the highest level in the district, and a distance of over 
six miles. The werks have been carried out under the 
superintendence of Mr. J. Howard, C.E. The water is 
obtained from lime and pennant stone strata, and the 
ielding capacity of the springs has been proved tuo be 
tween 2,000,000 and 3,000,000 gallons per day. The 
umping station, which has been erected in the disused 
rampton Cotterell iron mine, abandoned some years 
since in consequence of great quantities of water breaking 
into the workings from neighbouring springs, has been 
fitted up by Messrs. Gimsen and Co., of Leicester, one 
of whose engines has been pumping at the rate of 750,000 
gallons per day. The Om ar is pumped from West 
Gloucester to Hopewell Hill, the highest point in the dis- 
trict, where a water tower is erected. The well from 
which water is pumped is over 360ft. deep, and, after a 
severe test, when all the mains were eharged, it could 
not be reduced more than 20 ft. 


‘© My Lords” at Portsmouth.—The Lords of the 
Admiralty arrived at Portsmouth on Thursday. Their 
lordships proceeded to view the Mercury, the Edinburgh, 
and the Camperdown, and subsequently they inspected 
the progress made in the Trafalgar, which was only laid 
down in January, although now advanced over 1200 tons 
towards completion, being built at the rate of 30 tons per 
week, at an average cost of 16/. per ton. Later on their 
lordships went to Fort Cumberland, inspecting on their 
way the site for the married people’s quarters, the hospital, 
&c. They then went to the heavy gun battery, where 
eight gun detachments were ready for their drill. The 
7 in,, 8in., 9in., and 10in. guns were fired, and the second 
gun hit the target at 1950 yards. Arrangements had been 
made for a machine gun drill, but this item was omitted 
from the programme owing to want of time, and the party 
proceeded to the other end of the ground, where they saw 
some field gun and carbine practice. 


Local Burdens at Exeter.—The Exeter Town Council 
has decided to increase the city rates, 24d. in the pound 
on the borough rate, and 2d. in the pound on the general 
district rate, this 2d. being extra to the 3d. increase voted 
in March last. The treasurer, in his estimate, returned a 
loss of 1000. upon six months’ working of the Exeter 
Canal. The city debt, which now stands at 104,000/., has 
been increased by 90,000/. during the past nine years. 


Gas at Torquay.—The Torquay Gas Company, at the 
half-yearly meeting on Monday, declared the usual in- 
terim dividends at the rate of 10 and 7 per cent. on the 
preference and ordinary shares. It was stated that there 
was a steady increase in the consumption of gas, but a 
decrease of revenue from the sale of residual products. 


The ‘‘ Impérieuse."—A report has been received at 
Portsmouth of the result of a six hours’ full power trial 
inthe Channel of the Impérieuse. During the first four 
hours the wind blew from the south-west, and there was 
a considerable swell upon the sea. The last two hours 
were run in a calm with a slight swell. The engines and 
boilers worked in a satisfactory manner, the blast not 
being used on the occasion, and the trial was made under 
natural draught assisted by fans working at low speed. 
In these circumstances the average pressure of steam in 
the boilers was 81 lb., the revolutions were 80, the mean 
rag developed 7500, and the speed 16.22 knots. The 

igh-pressure guides of both engines heated slightly, but 
not to such an extent as to interfere with the trial. 


Caerphillu.—Last week three lead mines were com- 
menced. One has reached a depth of about 59 ft. The 
mines are situated on the south side of Cefn Ann Moun- 
tain, which lies about mid-way between may tg 3 and 
Llanishen. The mines are being worked by a Mr, Stokes, 


MISCELLANEA. 
_THE number of visitors to the Colonial and Indian 
Exhibition for the week ending September 18, was 
291,391 ; total since the opening, 3,840,136. 


The unarmoured corvette Pylades, 1428 tons, 1610 
horse-power, broke down at her machinery trials off 
Sheerness, through some defects in the safety valves. The 
vessel had to put back into Sheerness harbour. 

Between July 1, 1885, and June 30, 1886, the total 
number of ships reported as defective in hull, equipment, 
and machinery, and found unsafe, was thirty, twenty-one 
of which were wooden sailing ships, and nine iron 
steamers, 

Lord Stanley stated in the House of Lords last Monday 
that the Government propose shortly’ to turn their atten- 
tion to matters connected with railway legislation, and 
the question of railway brakes will no doubt receive due 
prominence. 

The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended Se cena 12, 
amounted, on 15,368 miles, to 1,296,845/., and for the cor- 
responding period of 1885, on 15,226 miles, to1,294,194/., 
an increase of 141} miles, or 0.9 per cent., and an increase 
of 26511., or 0.2 per cent. 

Sir G. Hunter, in the House of Commons, asked the 
Secretary of State for War ,whether he could state how 
many guns had burst during the past five years after 
being issued for service. Mr. W. H. Smith replied that 
the guns which have actually burst have been five, besides 
which two have been rendered unserviceable for the time 
being by cracking their tubes. 











Mr. Phillips Jenkins, who has long held a highly 


responsible position in Lloyd’s Register of Shipping, has 
been elected to the John Elder Chair of Naval Architec- 
ture at the University of Glasgow. There is no doubt 
that Mr. Jenkins’ ability and experience will render him 
an able successor to Mr. Frank Elgar, who, it will be 
remembered, resigned the chair a few months since. 


The Lords of the Admiralty have selected Rear-Admiral 
J. O. Hopkins, Director of Naval Ordnance; and Sir 
Gerald Fitzgerald, K.C.M.G., Accountant-General of the 
Navy, to represent the naval authorities on the inter- 
departmental committee which has been ordered to meet 
to consider the question of the supply of naval armaments. 
The committee is not expected to assemble until the 
middle of October. 


At the annual meeting of the Palmer Shipbuilding 
Company (Limited), the chairman deplored the fact that 
they were unable to pay any dividend. Resolutions were 
then adopted appropriating 20,0007. of the 150,000/. re- 
serve fund; 10,0007. for the purpose of reducing the 
capital expended on the steel works, and 10,000/. as a 
special account to provide for bad and doubtful debts. 
General Sir Andrew Clarke, R.E., formerly Director of 
Works for the Navy and late Inspector-General of Forti- 
fications, was added to the directorate, 


It is stated that the Commission on the system of pur- 
chase and contract for the Royal Navy, promised by the 
First Lord of the Admiralty a few days ago, will be 
composed of Mr. Forwood, Parliamentary ree Ps 
the Admiralty (chairman), Mr. W. Pearce, M.P., Mr. 
Hingley, M.P., Sir James Corry, M.P., the Accountant- 
General of the Navy (Sir Gerald Fitzgerald), and Captain 
Hotham, R.N. The Commission will begin its sittings 
early in November. It is understood that the Commis- 
sion will be prepared to receive evidence from gentlemen 
representing the industries of the country. 


The Director of the United States Mint estimates the 
gold produced during 1885 at 31,800,000 dols., being an 
increase of 1,000,000 dols. over 1884. The production of 
silver is estimated at 51,600,000 dols., an increase of 
2,800,000 dols. as compared with 1884. Colorado is still 
the largest producer of the precious metal, California re- 
taining the second position. The most notable changes 
have been in Montana and Idaho, the production of the 
former having increased from 9,000,000 dols. in 1884 to 
nearly 13,500,000 in 1885, and the latter from 3,970,000 
dols. in 1884 to 5,300,000 in 1885. Nevada, Utah, New 
Mexico, and Dakota still hold their own, while the pro- 
duction of Arizona has slightly decreased. 


The Inman Steamship Company 0 invite ap- 
plications for an issue of 100,000/. 6 per cent. mortgage 
debentures in bonds of 100/. each, with half-yearly in- 
terest coupons attached. The bonds will be repayable in 
three, five, or seven years, at the option of the lender. 
The trust deed for securing the debentures includes the 
fleet of vessels, subject to the existing charges on each 
vessel, the total amount of which is less than one-fourth 

art of their cost value, which was upwards of 700,000/. 

he directors, it is stated, propose to appropriate a large 
portion of this issue towards the cost of a new ship, 
which will be equal, if not superior, to any of the fast 
vessels constructed for the Atlantic trade during the last 
few years, 


Messrs. Whittaker and Co. will publish shortly in their 
‘* Specialists’ Series” ‘‘ On the Controversion of Heat into 
Work,” by Wm. Anderson, M.I.C.E. ; ‘* The Telephone, 
and its Practical A by W. H. Preece, F’.R.S., 
and Julius Maier, Ph.D. Thesame firm announce a new 
work on “Technical Education and Applied Science, 
Buildings and their Fittings and Sanitation,” by E. C. 
Robins, F.S.A., &c. ; ‘‘A Bibliography of Electricity 
and Magnetism,” and the most important articles pub- 
lished in periodicals, &c., from 1876 to 1885, compiled 
> G. May and A. Salle, Ph.D.; a series of class-books 
of fereign and commercial correspondence for schools and 
for self-instruction ; ‘‘ Important Practical Questions on 
the Subject of Manures,” by Professor Wagner, Ph.D. ; 
the second volume, containing the complete ‘‘ Spanish- 
English” part of ‘Ponce de Leon’s Technological Dic- 
tionary.” 


In answer to Mr. Channing, Baron H. de Worms has 
stated in the House of Commons that the Lancashire and 
Yorkshire Company have not sent in a return of the 
Brockholes accident, but the Board of Trade have 
directed an inspecting officer to hold an inquiry into the 
circumstances connected with it. The railway inspectors 
of the Board of Trade have repeatedly recommended 
tailway companies to adopt automatic brakes. Colonel 
Rich, in his report on the collision which occurred on the 
Lancashire and Yorkshire ae at Daisyfield Junc- 
tion on the 7th of August, 1880, did state that the colli- 
sion would probably not have occurred if the train had 
been fitted with an automatic brake. It appears from the 
December returns under the Continuous Brakes Act, that 
the Lancashire and Yorkshire Railway Company has 998 
vehicles fitted with automatic, and 1488 fitted with non- 
automatic brakes. 


Professor Friedel, of the French Institute, has been 
making investigations on artificial rubies. He found the 
chemical composition, density, fusibility, crystalline form, 
and refractive power of the artificial specimens to cor- 
respond in every respect with the qualities of the natural 
ruby. Both kinds contain alike tiny air bubbles. But while 
the cavities in the genuine rubies are almost invariably 
polymetric, with surfaces parallel to the planes of cleavage, 
those in the artificial specimens examined by Professor 
Friedel had curved surfaces, frequently of a pear-like 
form. Moreover, all these pear-shaped bubbles in any 


given portion of the artificial ruby had their elongated 
From this Professor 


axes running in the same direction, 





Friedel infers that the material out of which the artificial 
rubies are made was originally of a pasty consistency, 
and the bubbles of gas striving to escape gave their prison 
cavities this pear-like form. 


The Times states that especial attention has recently 
been devoted to the torpedo defences of the harbours, 
stations, and rivers round the coast. The steamship 
Eider has just taken from Woolwich to Tynemouth a 
large consignment of submarine mines, moorings, and 
electric apparatus, and a double set of torpedo boats, con- 
sisting of six dingies, two gigs, two cutters, and two junc- 
tion or box boats, the last named being decked fore and 
aft, and having a small cabin amidships for the officers 
engaged in laying and attending to the torpedoes. Other 
warlike stores have just been despatched to the various 
coasting stations in unusual quantities in pursuance of 
special directions ; and, the depéts being now regarded as 
well furnished, additional supplies are being sent to the 
most important of the foreign stations, among which 
Malta always holds the first place, being the reserve from 
which, as occasion requires, stores are drawn both for the 
Royal Navy and for other stations abroad. 


The Royal Commission on Military Stores and Equip- 
ments will be composed as follows: Sir J. Fitzjames 
Stephen, Judge of the Queen’s Bench Division of the 
High Court of Justice; Lieutenant-Generai Sir Archibald 
Alison K.C.B. ; Vice-Admiral Nowell Salmon, C.B.; Sir 
Walter Barttelot, M.P.; and Dr. Percy, F.R.S., who has 
been nominated as the most eminent metallurgist of the 
day by the president of the Royal Society. The reference 
to the Royal Commission will be in the following terms : 
To inquire into and report upon the system under which 
the patterns of warlike stores are adopted and the stores 
obtained, and passed into Her Majesty’s service; and to 
report whether any improvement can be effected in that 
system ; also to inquire into and report upon the com- 
plaints which have been made since July 1, 1881, as to 
any warlike stores then or now in use in Her Majesty’s 
service ; and to report as to the persons, if any, responsible 
for any defects which they may find to have existed during 
the same period in the warlike stores passed into the 
service, 


Extensive countermining experiments have been made 
at a point abouteight miles from Portsmouth Harbour with 
the view of testing the efficiency of the present system of 
firing mines, the system, owing to the weakness of the de- 
tonating charges, having broken down at the recent Naval 
Review. Two experiments were made. The first was 
with observation mines, which consisted of a line of six 
mines, each containing 500 lb. of gun-cotton, so arranged 
as to blow up an enemy’s ship should it have crossed the 
line. The mines were at the bed of the channel, covered 
with ten fathoms of water and connected by an electric 
tube in which was inserted at each mine a charge of ful- 
minate of mercury. On a key being pressed four out of 
six mines were exploded, and each sent up a huge volume 
of water 400 ft. high. Gunboats were stationed 600 yards 
off, and after the first violent shock the sensation was as 
though the boats were bumping heavily on rocks. These 
mines were laid on a mud bottom, large quantities of which, 
together with tons of fish, were blown up with the water. 
The next experiment was with a line of twelve counter- 
mines, supposed to be laid over an enemy’s mined channel, 
and these also each weighed 500 lb. and were 180 ft. apart. 
On the key being pressed, eleven out of the twelve mines 
exploded; but owing to these being laid on a sandy 
bottom the shock was no greater to the gunboats than in 
the first experiment. 


The Times gives particulars of the first of four torpedo 
cruisers for the Italian navy, which has just been launched 
at Castellamare, near Naples. The vessel received the 
name of Tripoli, and is of the following dimensions : 
Length, 230 ft. ; breadth of beam, 26 ft. ; depth of hold, 
162 ft. ; draught of water, 9} ft. ; displacement, 740 tons. 
Several novel features have been introduced in the con- 
struction and mode of propulsion of the Tripoli. Although 
she is of comparatively small tonnage, she has an armour 
of 154in. and steel bulkheads, steel being exclusively 
used in her construction. Compared with her size, she 
has also been supplied with an enormous propelling 
power, three independent engines with two boilers each, 
and each working a separate screw (consequently three 
screws, which is an entirely new system), producing an 
aggregate power of 3600 horses, and driving the vessel at 
a speed of eighteen miles an hour. The engines have 
been supplied by Messrs. R. and W. Hawthorn and Co., 
Newcastle-on-Tyne, The Tripoli has five launching appa- 
ratus for torpedoes—two at the bow, one at the stern, and 
one on each side, the three latter being of a revolving 
type. She will also be supplied with eight quick-firing 
guns, four of a calibre of 57 millimetres, four of 37 milli- 
metres (2}in. and 1.443in. respectively), and three re- 
volving guns, of a calibre of 37 millimetres. The other 
three torpedo cruisers, sister ships to the Tripoli, are still 
oe but are expected to be ready for launching 
shortly. 








Mavna Loa.—From a private letter received in Bris- 
bane from Honolulu, in the Sandwich Islands, it appears 
that Mauna Loa, a large volcano in that group, has sub- 
sided into the sea. Mauna Loasubsided on the same day 
on which Etna broke out into activity. 





Tue PanamMa Canat.—Although M. Rousseau, who 
recently visited the Isthmus of Panama in the interest 
of the French Government, admits that the success of the 
canal is dependent upon contingencies of a serious nature, 
a technical commission has expressed its conviction that 
the obstacles to the construction of the canal can be 
overcome. The Panama Canal Company will probably 
issue a further loan to complete the canal, 





noses enema 


ENGINEERING. (Sept. 24, 1886, 








318 


STEEL CANTILEVER RAILWAY BRIDGE OVER THE ST. JOHN RIVER, N.B., CANADA. 
CONSTRUCTED BY THE DOMINION BRIDGE COMPANY, LIMITED, MONTREAL. 
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GUNS AND ARMOUR. 


WIrHovT reference to 


the vicious influences that 


have been so prominent in the conduct of some of 
our departments, the recent debate in the House of 
Commons in Committee of Supply disclosed facts 


that show, 
is a matter of the 
the Army, 


as Sir W. Barttelot expressed it, that “it 
gravest importance, not only to 
but to the country 
demanded that there should be a 
gation of the whole subject.” 


The country has 
thorough investi- 


It would seem that we may look with reasonable 





confidence to a thorough and exhaustive examina- 
tion by the Royal Commission. We hope this 
investigation will not be restricted to a voluminous 
evidence and non-committal report destitute of 
useful conclusions and direct placing of responsi- 
bility, but will include recommendations for a series 
of public experiments with warlike stores that will 
be so exhaustive and comparative as to leave no 
doubt as to which is the best sword, bayonet, 
torpedo, gun, or armour-plate ; and in which respon- 
sible inventors will have the same opportunity to 
test their weapons as the members of that conser- 
vative ‘‘ ring,” who for so long a time have alone 
enjoyed these benefits. There are members of the 
House who will no doubt object to an increase of 
the votes for this purpose, on the theory that the 
departments already have sufficient information on 
these points to direct intelligent action. These ex- 
periments, however, can be made most satisfactorily 
and economically carried out, if rigid regulations be 
laid down requiringsuitable guarantees from thecom- 
petitors. We already possess well-equipped prov- 
ing grounds where large sums of money are being 
spent in experiments upon the development of war 
material. To these grounds should be sent guns, 
torpedoes, and armour-plates, not only of our own 
production, but of that of any country whose inven- 
tors and manufacturers have produced arms of 
acknowledged superiority. 

Let it not be a trial of ideas, conceptions, or in- 
ventors’ theories, but of proved productions, and 
let the trials be conducted as Lieutenant Jacques, 
of the United States Navy, has expressed it in a 
recent report on ‘‘ Modern Armour,” ‘ with the 
strictest equality of conditions.” He well says, 
‘the scientific exactness with which the Italian 
experiments have been made entitle the results 
obtained at Spezia to be accepted as of the highest 
technical value.” 

As much cannot be said of our own experiments, 
for in the majority of cases the results do not even 
get beyond the favoured few who conduct them. 

English manufacturers will not be slow to accept 
such conditions of competition, for they are confi- 
dent of their own ability to surpass any foreign 
competitor. The results of these experiments will 
not only inform Sir W. Barttelot, but the whole 
country, how ‘‘ much we are behind the Continental 
nations in the efficiency of our guns,’”’ and we will 
learn the truth as to the comparative efficiency of 
our weapons with those of other powers, and our 
possible enemies. : 

France has rewarded our manufacturers by giving 
them large contracts for proved material ; Germany is 
buying tools of us ; Italy purchases our guns; Japan, 
ourships. Why should not we, if the result of such 
competitive trials proved other material to be better 
than our own, be willing to give suitable reward to 
the successful manufacturer for the valuable in- 
formation and material they will supply? If their 
guns are better, give a contract for a reasonable 
number ; if their armour is more efficient, buy it. 

Such action on the part of our Government 


6| would effectually bring about the dissolution of a 


“ring,” and without doubt spur our own makers 
to do their utmost, as did a similar act, some time 
ago, on the part of the French Government, when 
a contract for a large supply of steel was given to 
England. 

In relation to guns, no further argument is 
needed to tell us that some better method than 
the one now in use must be found for the supply 
of the Army and Navy. The American Gun Com- 
mission presented very able reasons for, and was 
unanimous in recommending, separate establish- 
ments for the Army and Navy, and there is no 
doubt of the wisdom of giving, as Captain Nolan 
stated, ‘‘the Navy, or any service that had to use 
the stores, a preponderating voice with respect to 
them.” 

The American Commission reported (1883), 
‘*This has always been the custom in France, pro- 
ducing good results; the reverse has been the 
practice in England, producing bad results. Dis- 
satisfaction from this cause has existed for many 
years in the English Navy, and the Admiralty has 
recently brought about a revolution in the system 
so far as the supply of gun carriages is concerned, 
by obtaining from Parliament a separate and dis- 
tinct appropriation with which it is providing the 
English Navy with the Vavasseur gun carriage in 
opposition to the will of Woolwich.” 

If the contracts be honestly awarded, the com- 
petition of our steel manufacturers will insure the 
best material ; while the rivalry between the two 





branches of the military service would secure to 
the country the best obtainable results. 

In relation to armour, if it be true that the 
Admiralty have asked Mr. Schneider to furnish a 
few plates, it would seem that there exists some 
doubts in their minds as to the efficiency of com- 
pound armour. Furthermore, there are two state- 
ments in Lieutenant Jacques’ report that require 
careful consideration if the departments’ conduct 
of guns is not to be applied to armour ; one, re- 
lating to competitive trials, in which he says, ‘‘ It 
must be remembered that in all the latest com- 
petitive armour-plate experiments, the all-steel 
(Schneider) plate has been the victor ; and although 
the British Admiralty were opposed to the verdict 
of the Italian Experimental Committee on the 
Spezia trials, they have presented no practical 
reasons to discredit it, nor does it appear that they 
have accepted the recommendations recently made 
to them to acquire Schneider steel plate, and to 
have some competitive trials of their own ;”’ the 
other, the opinion of an English artillerist who was 
sent to make a report upon the results of the most 
important experiments with armour of various 
types, ‘‘ The feeling among French officers is very 
general in favour of steel armour. The compound 
plates manufactured in France are equal to those 
made in Sheffield. Comparing the test plates at 
Gavre, the steel plates were superior to the French 
compound ; and the targets used for the last Spezia 
experiments show that the steel plate was much 
superior to the English.” 

The Admiralty would do well to weigh carefully 
this little report of Lieutenant Jacques, of which 
Captain Orde Browne, in our contemporary, The 
Engineer, has said, ‘‘ The question mainly discussed 
in this little pamphlet is whether iron or steel will 
be employed generally in the future. The writer 
has visited Europe repeatedly, being well known as 
the author of the work embodying the results of 
the labours of the Gun Foundry Board. He has 
collected valuable information which we have not 
met with elsewhere, and his opinions are such as 
must win consideration and respect, and are ably 
and clearly expressed.” 

As far as relates to our own manufactures, his con- 
clusions may reasonably be accepted as unbiassed ; 
while as secretary to the Gun Foundry Board, 
whose recommendations were based upon the re- 
sults of the widest research, secretary to the Ord- 
nance Committee of the Upper House of the United 
States Congress, and the author of several reports 
to that Congress and the Navy Department, his 
opinion carries weight. 

To carry out such recommendations as we hope to 
see made by the Commission recently appointed, why 
should we not have a competitive exhibition a year 
hence? Throughout Great Britain we now havea 
large number of exhibitions of various characters. 
Why not one for the test, of war materials? Con- 
sidering the importance of the information to be 
gained, we can well afford the expenditure, parti- 
cularly if the departments issue rigid specifications 
insuring responsibility and adequate guarantees, 
while they offer sufficient inducement to the com- 
petitors in the shape of reasonable contracts for 
superiority of production. 

From Captain Price’s statement, Mr. Krupp will 
not object to such competition; Colonel Hope 
seems only to be waiting for such a chance; Colonel 
de Bange is most confident of success ; and all the 
others are equally sure that they will win the 
laurels. 

Such an exhibition would assemble in England a 
body of ordnance experts never before collected, 
and from which a committee could be selected 
whose decisions would be unimpeachable. The 
world would then know whether Whitworth steel 
could be equalled or excelled ; whether Schneider 
solid steel armour was superior to the English com- 
pound ; if the Vavasseur system of gun construction 
and hydraulic carriages were the best; whether 
the polygonal rifling and uniform twist gave better 
results, with less punishment to the gun, than the 
increasing polygroove; whether Gruson chilled 
iron was more efficient than steel of the same cur- 
vature ; whether the Swartzkopff torpedoes were 
superior to the Whitehead ; automatic torpedoes 
more efficient than fixed mines or those electri- 
cally controlled ; the Krupp wedge than the 
interrupted screw system of breech-closing ; the 
Elbing boats than those of Yarrow, Thornycroft, 
or White ; Ericsson’s destroyer than the Norden- 
felt or Holland submarine boats; the Elswick than 
the Whitworth, Woolwich, Krupp, De Bange, or 
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any other type of gun; whether the Hope gun 
would give its promised velocity of 5000 ft. ; 
whether the wire guns of Longridge, Woodbridge, 
Elswick, or Woolwich, were superior to the hooped 
steel type ; which of the many splendid projectiles 
now being manufactured by Whitworth, Krupp, 
St. Chamond, Firminy,‘and others, could find a plate 
to resist their wonderful piercing power; and a 
multitude of trials and comparisons that would 
assist to decisions of the greatest efficiency. It but 
remains for the Commission to act. 


NITRATE OF SODA CARGOES. 

Tue British squadron in the South Pacific have 
lately been visiting the southern ports of South 
America, Lota, Coronel, Talcuahana, and Tomé. 
The reason of the call at this latter place was a re- 
quest from the Maritime Governor of the province 
for assistance in the removal of a wreck, and details 
of this service will probably be of interest to our 
readers. It appears that the British barque Suelio, 
partly laden with nitrate, had, on her way down 
from the north, homeward bound, called in at 
Tomé to fill up between decks with wool, of which 
latter Tomé exports a good amount. Whilst the 
lading was proceeding the mate fancied there was 
a smell as if of petroleum burning, and accordingly 
he instituted a strict search, looking down below 
aft, where a cask of petroleum was stowed, and in 
other places where he thought there might be a 
chance of a fire occurring. Nothing was discovered, 
however, and the men resumed their work, when, 
on moving @ bale of wool which was lying over a 
ventilating shaft from the main hold, a bright 
flame immediately sprang up, and in a very short 
time was followed by another up the main hatch- 
way, and then flames burst from the hold from 
every possible aperture, and the crew had barely 
time to get clear before the whole ship was a mass 
of flames. As the cargo burnt away and the weight 
was gradually reduced, the ship rose higher and 
higher, and commenced rolling heavily from side to 
side, the conflagration being accompanied by a hiss- 
ing sort of noise, as of gas escaping, and various 
explosions, as if bits of the deck were being blown 
out to give vent to the pent-up gas which was gene- 
rated by the heat, but not reached by the flames. 
At last, about thirty minutes after the fire was 
discovered, the ill-fated vessel gave a heavy 
lurch to port and the onlookers thought that 
she was going to disappear under water. But no, 
she recovered herself and began the return roll 
to starboard, when at that instant a loud 
report was heard, and the ship giving a tremendous 
dive disappeared head foremost under the surface 
of the water, leaving behind, to mark the place 
where she had lately been, a cloud of smoke and 
steam, as if some monster boiler had suddenly 
burst and mixed its contained steam with the 
smoke of a vast bonfire. The blow of striking the 
bottom appears to have pretty well knocked the re- 
mains of the ship to pieces; for a short time 
afterwards the after part of the vessel—that is to 
say, the upper part of the vessel from somewhere 
about the foremast aft—floated up to the surface, 
remaining moored in the position where it rose by 
some unseen attachment. The appearance of this 
upper portion showed what a severe mauling the un- 
fortunate ship must have undergone, for the decks 
were full of big holes and half charred through, 
and the sides of the ship were in the same con- 
dition, while pieces of the very bottom planking 
which were afterwards brought up were in the 
same condition. Indeed there seems little doubt 
that the bottom was literally burnt out of her, 
and that the cause of her last sudden dive was 
the bottom suddenly giving way in parts which 
admitted the water, “ which again a tremendous 
head of steam was generated, and the whole 
bottom, weakened by the fire, was more or less 
blown out of her, and the weight of the wind- 
lass, anchors, cables, &c., in the fore part took 
this down first, and then, as before said, the 
blow of striking was sufficient to break the vessel 
in two. When the English squadron (one cor- 
vette and two sloops) arrived, which was a month 
afterwards, things were very much in the same 
state, for though an enterprising Englishman had 
bought the wreck for 500 dols., he had not yet 
succeeded in getting much out of her, and his en- 
deavours to grapple the cables had as yet only 
resulted in his losing two grapnels, which being 
caught in the wreck he could not extricate. How- 
ever, a change was soon made, for a charge of 











150 lbs. of powder placed in the centre of the 
after parts, and 18 lbs. of gun-cotton against the 
stern-post, the two being exploded simultaneously 
from the opposite poles of the same battery, effec- 
tually divided and broke up this part of the ship. 
The divers then went down, and after buoying 
what cables they could find, they placed a charge 
of 1201b. of gunpowder in the centre of the re- 
maining portion, which charge being exploded the 
decks were blown out, and the sides fell flat on the 
bottom. As the bowsprit and head lines still re- 
mained in place, another 18 lb. charge of gun- 
cotton was sent down and lashed just under the 
heel of the bowsprit, and on its being exploded the 
latter rose to the surface with a portion of the head 
attached. It remained then for the Chilian autho- 
rities to weigh the anchors and remove the floating 
pieces of wreckage. 

It is a question, which may be a serious one to 
those engaged in the carrying trade of this nitrate 
of soda, and of whom the greater part are English: 
How was this fire originated ? Was it an accident, 
or did it partake of the nature of spontaneous com- 
bustion? The former seems scarcely possible as 
the fire originated apparently at the very bottom of 
the hold in an inaccessible position, for though the 
ship was thoroughly searched when the smell of 
fire was first experienced nothing could be found. 
It seems almost as if the latter supposition might 
be true, for the sodium once freed from the nitrate 
of soda, there are two substances, nitric acid, whose 
burning propenseties are pretty well known, and 
sodium, which will explode when confined in water. 
This is a question for chemists and one which cer- 
tainly appears to merit attention. 





THE ACOIDENT ON THE “COLLING- 
WOOD.” 

TuE Committee appointed to investigate the cause 
of the bursting of the 12-in. gun on board the 
Collingwood have made their report, which is far 
from pleasant reading. They find that the metal 
in the chase was irregular in its character, and as 
such, it would be specially liable to the setting up 
of internal strains during the processes of forging 
and of oil hardening. That the metal had not been 
subjected to annealing processes, by which such 
strains would have been mitigated, annealing not 
having been adopted until a date subsequent to 
the manufacture of this gun. That the gun had 
been, before issue, fired with large charges 
(340 lb, C*) of a slow burning powder, the effect 
of which would be to subject the chase to a 
severe stress. That after the preliminary firing, 
trial and proof had been carried out, the gun 
was not fired for eighteen months, and that the 
chase fractured with the first round after this in- 
terval. Now the gun was one of the Mark II. 
class, the design and construction of which had been 
settled by the Ordnance Commitee, the members 
of which, with the addition of Sir William G. Arm- 
strong, Sir Frederick Abel, Colonel Maitland, 
Captain Noble, and Mr. Gledhill (representing Sir 
Joseph Whitworth), have now brought this serious 
accusation against it. They say that the material 
was bad, the method of manufacture was bad, 
and the process of testing was bad; yet it 
is only five years since the drawings of the Mark II. 
design were sealed, and as the gun was No. 16 of 
its class, and had only completed its proof trials 
eighteen months, it was probably not more than 
three years since it was manufactured. We are, 
therefore, landed on the horns of a dilemma—either 
the Gun Factory employed, and the Ordnance Com- 
mittee sanctioned, improper material and processes, 
or the manufacture of heavy guns has been entirely 
revolutionised since the date of construction of this 
gun. Let us take the faults alleged against the gun 
in succession, and consider whether the art of steel 
manipulation has advanced by such leaps and bounds 
during the last three or four years, that it is only in 
the light of to-day’s knowledge that the errors of con- 
struction could be recognised. The chemical and me- 
chanical tests of the metal, we are told, showed it to 
be irregular in character. Certainly the same tests 
would have told a similar tale in 1882, for there has 
been no great advance in the methods of making re- 
searches in steel in the meantime. It was then 
quite possible to estimate the percentage of carbon 
in a sample of steel, to determine its breaking 
strain, and its elastic limit. Such metal, the Com- 
mittee say, would be specially liable to the setting 
up of internal strains during the processes of forg- 
ing and of oil hardening, and that therefore it 





should have been annealed—but annealing, they 
add, was not adopted till a later date. It is per- 
fectly amazing to hear a body of experts suggest 
that oil hardening may produce internal strains in 
a piece of metal of irregular character, when every 
one knows that whether the metal be regular or 
not, it is absolutely certain to do so. The same 
phenomenon, in a slightly different form, has been 
observed and provided against by engineers for 
very many years, and yet it is only lately that our 
official gun builders have realised the fact sufficiently 
to lead them to anneal the metal after the harden- 
ing. The French Government endeavour to turn 
these internal strains to advantage by applying 
the oil to the inside of the tube only, and thus to 
bring the inner layers of the metal into a state of 
compression. 

Now when this gun, made of irregular metal and 
subject to severe internal strains, which it was not 
sought to mitigate, although the method was under- 
stood, was completed, it was tested by heavy charges 
of a slow burning powder. In the chamber and the 
portion of the bore in rear of the trunnions, the 
central tube was supported by the coils, and, in 
spite of its defects, probably sustained little harm. 
But in front of the trunnions the case was different. 
Here, according to established custom, the chase 
had no coils, and had the powder been of the kind 
in vogue when the arrangement was introduced, it 
should not have required any. But the change from 
quick burning to slow burning powder has greatly 
altered the distribution of the strain to which agun 
is subjected. In the former case the pressure fell 
very rapidly, and by the time the shot had passed 
the trunnions, was no longer severe. With the 
latter, however, the continued combustion of the 
powder keeps up the pressure a long way towards 
the muzzle, and hence the chase has to bear a far 
greater strain than it did formerly. This strain 
appears to have produced injuries in the weakened 
tube, which, after a time, became so serious that it 
gave way before a much lower pressure than it had 
already sustained. 

Will any one deny that the conclusions of the 
Committee might not have been arrived at as well 
four years ago as to-day? Every point to which 
they call attention was then known, and its signifi- 
cance could only have been missed by men bound 
hand and foot to a system which is essentially 
antagonistic to all progress, and only gives way 
when some serious accident awakens a storm of 
public indignation. The Committee have now 
made a series of experiments to test the pressures 
at different parts of the bore, and, from the results 
obtained, they recommend that the chase of these 
guns shall be strengthened by hooping them to the 
muzzle after removing the front coil, and that the 
chamber shall be lined to a diameter of 14? in. 
They further recommend that the 8-in. breechload- 
ing guns, Marks III., IV., and VII. ; the 6-in. 
guns, Marks II., III., and V.; and the 10.4-in. 
muzzle-loading guns be chase-hooped to the muzzle. 

Whether the Ordnance Committee, as a whole, 
feel how seriously this report reflects upon them 
or not we cannot say, but it is evident that one of 
their number, Sir Frederick Bramwell, is conscious 
that the public will wonder how he, as an engineer, 
could have been a party to the blunders which 
have been perpetrated, and accordingly he has 
taken advantage of the opportunity of a presidential 
address delivered before the Birmingham and Mid- 
land Institute, to institute a favourable compari- 
son between our artillery with that of foreign 
countries. Ina future issue we shall consider in 
detail the numerous fallacies which form the sub- 
stance of Sir F. Bramwell’s piece of special plead- 
ing, but we cannot leave the subject without 
noticing how rapidly contact with officialism de- 
stroys the zealand enterprise of even an active man, 
and renders him ready to defend the policy of 
being always in the rear, and of following in the 
track of other nations. It is no wonder, then, that 
those who have been brought up in the public 
service from early manhood, and are steeped to 
the lips in its traditions, should oppose every change 
with all their individual power and that of the 
system to which they belong. To our artillerists 
change is not only objectionable as being opposed 
to their system, but it has the further disadvantage 
of leading them they know not where. The heads 
of the service, on which the responsibility falls, 
know perfectly how to manage a gun in action, and 
should know how to lay down the conditions it 
should fulfil. But it is the gravest mistake to as- 
sume, therefore, that they know how a gun should 
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be made, for the two things have no relation to 
each other. To send a colonel to manage Wool- 
wich, or an admiral to superintend Portsmouth, is 
very like appointing a linendraper as head of a 
cotton mill, or a milliner as chief of a lace factory. 
In either case the concern might be kept going by 
aid of the subordinates, but there would be no 
progress. The machinery would remain without 
improvement, and the goods turned out would 
exhibit no variety, for the principal would be 
incapable of introducing or of understanding any 
novelty. In course of time, no doubt, when new 
means and processes had become fully established 
in neighbouring undertakings, the force of competi- 
tion would compel their adoption, just as the Gun 
Factory follows at a distance the lead of Schneider 
and Krupp—a laggard, tedious progress, which 
brings much loss in money and reputation. Ifa 
business is to prosper it must be under the command 
of a capable head, and if an art is to improve there 
must be many minds, nerved by enthusiasm and 
spurred by competition, working towards the same 
end. But our guns are made by a department in 
which every subordinate shrinks from all personal 
responsibility, the superintendents are chosen for 
their excellence in a totally different branch of 
knowledge, and as long as this system is adhered 
to we shall have periodical reports which will fill us 
with shame, and expose us to the ridicule of foreign 
nations. 





THE EVIDENCE BEFORE THE ELEC- 
TRIO LIGHTING COMMITTEE. 

Near y three months ago we stated the result of 
the inquiry made by the Select Committee of the 
House of Lords into the three Bills introduced by 
Lord Rayleigh, Viscount Bury, and Lord Hough- 
ton (for the Government) to amend the Electric 
Lighting Act of 1882; but owing to the rigid 
secrecy with which the proceedings were conducted 
we were unable to cite any of the evidence upon 
which the Earl of Camperdown and his colleagues 
arrived at their conclusion in favour of the last- 
named Bill. The evidence taken has now, how- 
ever, been issued in Blue-book form, and we pro- 
pose to give a brief résumé of the information and 
views laid before the Committee. Owing to a dif- 
ference of view in the House of Lords on the report 
stage, as we stated at the time, the Bill finally 
approved by the Committee, and subsequently 
passed through Committee of the whole House, 
viz., Lord Houghton’s, was withdrawn, and nothing 
further wasdone. The matter has, however, become 
of such importance that it must be taken up again, 
and a glance at the most valuable evidence recently 
obtained will be of service in view of further 
action. During late years the electric light, as a 
general illuminant, has made practically no advance 
in this country, and it has been widely held that 
the stagnation is mainly due to Clause 27 of the 
existing Act, which empowered any local authority 
to compulsorily acquire at the end of twenty-one 
years any installation within the area of its juris- 
diction. Lord Rayleigh’s Bill (No. 1) to remove 
this grievance, proposed to repeal the 27th clause, 
and among other things to put electric lighting in 
the same position as gas as to profits, purchase, &c. 
Lord Bury’s Bill (No. 2) also proposed to repeal the 
27th clause, and to substitute a provision enabling 
a local authority to purchase at the end of forty-one 
years an installation on paying the then value of 
the undertaking as a going concern. Lord Hough- 
ton’s Bill (No. 3) proposed to substitute forty-two 
years for twenty-one, or thirty years where forty- 
two were not specified, and to empower the 
Board of Trade to determine the conditions of 
purchase. The Select Committee to whom the 
three Bills were referred examined more than 
twenty witnesses, the evidence occupying seven 
or eight sittings, and numerous petitions for 
or against respective measures were received. 
The majority of the witnesses examined were ex- 
perts—engineering and electrical—but there were a 
few commercial witnesses called, such as Mr. 
Lionel Cohen, M.P., formerly a member of a 
Stock Exchange firm in the City, and Mr. Henry 
Hucks Gibbs, a director of the Bank of England, 
some directors or shareholders of electric lighting 
companies, and a number of town clerks or repre- 
sentatives of municipalities. Our interest lies 
mainly with the first-named class of witnesses, the 
experts. 

Professor George Forbes, M.A., F.R.S.E., ex- 
plained the various methods available for the dis- 








tribution of electric lighting, and observing that in 
1882 there were no engineering difficulties which 
need have stopped the progress of electric lighting, 
said that had there not been some other barrier we 
should now have had numerous examples of cen- 
tral station lighting on a large scale in this country. 
American towns were generally well supplied by 
means that were well known in 1882, and his con- 
clusion was that the Act of 1882 had been the main 
difficulty and impediment—the conditions in that 
Act being far more stringent than those imposed on 
gas undertakings. There was now in existence only 
one central lighting station in the United Kingdom 
on any large scale, and he thought that fact was 
perhaps the strongest evidence that the Act of 1882 
had something to do with the matter. That station 
was the one distributing from the Grosvenor Gal- 
lery buildings, and the peculiarity of that installa- 
tion was that no appeal had to be made to the Act, 
because the wires were carried overhead, and there 
was no necessity to break up the streets. In 
America there were stations not only in almost 
every important town, but the system was being 
introduced in almost every new town or village, 
and on the Continent of Europe electric lighting was 
almost universal, So far as he could see, electric 
lighting, from an engineering point of view, could 
be made a practical thing if people were allowed to 
put money into it and get a return, but not if they 
had to give a bonus in any form to local authorities. 
There was no such margin possible at present that 
the light could succeed in spite of legislative 
obstacles. Referring to probable improvements in 
electric lighting in the future, he strongly objected 
to the provision in the Act under which, at the end 
of twenty-one years, or, if not then, at the expira- 
tion of every succeeding seven years, a company 
could be bought up, pointing out that while this 
possibility was hanging over them they would not 
adopt improvements which might benefit the public. 
The ten years’ successive period proposed in the 
Government Bill would have the same deterrent 
effect. He did not consider even forty-two years 
long enough to return a profit on the lines of 
the Government Bill, but he thought it would 
not take many years to attract customers. As 
to cost, he did not expect that although lamps 
might become cheaper, electricity would become 
cheaper ; that could not well be expected, seeing 
that the machines producing electricity were con- 
verting something over 90 per cent. of mechanical 
power into electricity. 

Mr. Raikes E. Crompton, electrical engineer and 
partner in the firm of Crompton and Co., electric 
light engineers and contractors, stated that he had 
been engaged in constructing electric light ma- 
chinery since 1878, and was conversant with what 
had been done in these matters since that year. 
Being asked to describe some of his experience, he 
said he was chairman of the association for sup- 
plying Birmingham, and also engineer to the 
Edison-Swan Company. In the latter capacity he 
had designed the installation, which was intended 
to carry out the Victoria Provisional Order under 
the Electric Lighting Act of 1882. Operations at 
Victoria Station were commenced after the passing 
of the Act, but before the Provisional Order was 
obtained. They spent 16,000/. in making the gene- 
rating station, but when they got the Provisional 
Order they found the conditions of the Act and the 
Order so severe that the directors refused to allow 
any money to be spent on laying the mains or any- 
thing else. The 16,0001. had therefore remained 
unproductive. This result was due entirely to the 
purchase clause (27) of the Act of 1882. For 
lighting the atation only 2000/. would have been 
required, but the 16,000/. was entirely expended 
upon plant and buildings sufficient for light- 
ing 8000 or 9000 lamps in the district surround- 
ing Victoria Station, as far as Grosvenor Gardens 
one way, and Eccleston and Warwick-squares in 
the other direction. After describing a similar 
collapse through precisely the same cause at 
Birmingham, and giving some other instances to 
illustrate the deterrent effects of the existing Act, 
Mr. Crompton was asked for his opinion as to 
whether or not there was any difficulty of an 
engineering character in the way of extensive 
house-to-house electric lighting. In reply he said : 
‘There is no difficulty in the way of electric light- 
ing in detached installations, that we know abso- 
lutely from the large number carried out; it is 
impossible to conceive any difficulty in multiplying 
one house by 10 or one house by 20, but it is 
possible that difficulties may crop up when you get 





to a very large job, though it is perfectly certain 
that we can carry out a considerable number of 
house-to-house installations of groups of houses 
up to 70, 80, or 100 houses with great benefit to the 
users at a comparatively cheap rate ; buf I am not 
at all prepared to say that when we get experience 
of this house-to-house lighting we may not find 
difficulties crop up, I imagine they will, but it will 
not be ona moderate scale ; when we get to do it 
upon a very large scale we shall find for the first 
two or three years that we shall have to introduce 
new arrangements to overcome the difficulties, but 
nothing has occurred since 1882 to show us that we 
could not have carried out in 1882 a large number 
of moderate sized house-to-house installations. We 
have carried out at Tilbury many private installa- 
tions lighting 1300 or 1400 lights; what would be 
the difficulty of imagining that each shed at Tilbury 
was a separate house? There are thirty or forty 
separate sheds lighted, the lights are turned off and 
on independently of each other without any know- 
ledge of ours in the engine-house, and I think the 
thing is directly comparable.” Pronouncing, in his 
former statements of opinion, in favour of Lord 
Rayleigh’s Bill, he pointed out that the logical out- 
come of the present law would be that a company 
would not, during the last few years of the limit of 
purchase, lay out money on outlying districts, 
or on improved machinery. He advanced the 
view that in future, undertakers of electric light- 
ing would eventually probably get as much in- 
come from the transmission of power as from supply- 
ing electric light. The education of the public to 
use the power would be a much slower process, and 
probably the larger portion of income which would 
come from power would be obtained during the 
latter portion of a company’s tenure. He believed 
the transmission of power was the most valuable 
thing, and the greatest public good could be con- 
templated, because it was the only likely way of 
getting an income from the poor districts. A com- 
pany would not get much from lighting, but they 
might get a good deal from the supply of power for 
working small industries. If, for instance, he had 
a station at Victoria, and he laid down mains in 
the Vauxhall Bridge-road, which was comparatively 
a poor neighbourhood, he might work hundreds of 
sewing and other machines during the day, and 
so utilise his generating machinery. He could do 
that at a very low price, and the same machinery 
could be used for electric lighting at night. That 
he considered an important consideration for the 
Committee. It would, he believed, take a good 
many years to educate people to the use of the 
power, but when once they had electricity 
laid into their houses they would soon use it. 
Therefore, the longer the term given to a com- 
pany, the more valuable it would be. With 
regard to fixing a price for the electrical unit, Mr. 
Crompton said he could see no difficulty in doing 
that. He had been working out a scheme fora 
large co-operative society for electric lighting which 
was all on private grounds, but which was to be 
paid for on co-operative principles, the electricity 
being supplied from acentral source ; and he found 
that the price of 8d. per unit would pay. That 
would be equivalent to 7s. per 1000, or more than 
double the price of gas in London, but in that case 
the installation was a comparatively small one. 
That 8d. meant the unit of price that would be 
fairly remunerative, and not the cost of producing 
the light. Finally, he added that he had gone into 
the question many times for Provisional Orders, 
and the figures were filled in in 1883. Eightpence 
was the maximum allowed them, and since that 
time the cost of producing the current of electricity 
being somewhat less, the cost of the mains seemed 
to be somewhat higher, and they would have to 
supply some form of storage. One thing com- 
pensated for another, so that the price was nearly 
the same as it was worked out at in 1883. 

Sir Frederick Bramwell, F.R.S, (a shareholder in 
the Edison-Swan Company), after describing some 
improvements made in incandescent electric light- 
ing since 1882, said he did not know of any im- 
provements made in the means of distribution, and 
he attributed the want of progress entirely to the 
character of the Act of 1882. On that point he said 
nothing could be more instructive than the fact that 
all but one of the fifty-five Provisional Orders ob- 
tained in 1882 had been abandoned. The Act had 
not only prevented public installations to any ex- 
tent, but had operated in the same way against the 
use of the light as a luxury in private houses. The 
mere extension of time to forty-two years would not 
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meet his objection to the Act. With only that ex- 
tension the necessary capital for developing a con- 
cern would not be obtained, and a further objection 
he had to No. 3 Bill was that he disapproved of 
making governing bodies traders. With regard to 
Bill No. 2, if a ‘“‘ going concern” was properly de- 
fined, so that it could be carried out on the mode of 
valuation that had prevailed in the case of many 
transfers he had taken part in, and then a sufficiently 
long time was given for the development of the con- 
cern—say forty-two years—he thought there would 
be no difficulty in getting capital. He admitted 
that he had had a considerable share in framing Bill 
No. 1, and he contended that similar legislation to 
that bearing upon gas would be the most satisfactory 
solution of the matter ; first, because it would pro- 
tect the public in the way they should be protected ; 
and, secondly, because it was free from the vicious 
principle of at any time giving powers to local au- 
thorities to become traders. Years of experience 
had shown that the legislation as to gas had been 
beneficial to the public, and all that was now asked 
was that electric lighting should be put on an equal 
footing with gas, and that no favouritism should 
be shown to gas by severe restrictions upon elec- 
tricity. 

Mr. James Staats Forbes, chairman of the Edison- 
Swan Company, and Sir John Lubbock, a share- 
holder in the same concern, spoke to similar effect 
as to the deterring influence of the existing Act, 
and after the examination of a number of munici- 
pal representatives, who by no means agreed as to 
how far the Act of 1882 had checked the advance 
of electric lighting, 

Mr. William Henry Preece, F.R.S., electrician 
to the Post Office, submitted his opinions to the 
Committee. He had, he said, watched every single 
step taken in this matter in all countries; he had 
been present at every exhibition of recent years, 
and he had written much upon the subject. Stat- 
ing next that he had visited nearly all the principal 
towns in the United States, where there was no 
special law upon electric lighting (and where the 
wires were for the most part carried overhead, re- 
sulting in many and frequent accidents), he said 
the progress in this matter in that country had been 
marvellous in the last few years. There was no 
town of any importance that had not its streets 
lighted by electricity, whilst most of the factories 
were being lighted in the same way. They had not, 
however, done as much as we in England had in the 
way of isolated house lighting. In this country the 
advance made during the last four or five years in 
the knowledge of the scientific principles under- 
lying electric lighting had been very great, but in 
practice the development of the industry had been 
very slow. Some companies in this country had 
erected systems with overhead wires, in spite of the 
Act, such as the company lighting the Grosvenor 
Gallery and supplying the light to distant places ; 
another company at Brighton have a central station 
and supply wires all over the borough, and another 
at Eastbourne. In views of these concerns, and 
the prospect of others springing up, he strongly 
urged the need of fresh legislation, for if the 
practice of erecting these ‘‘ marauding systems,” 
without rule or regulation were permitted, it would 
soon become an absolute nuisance. These overhead 
wires would not only disfigure our towns, as was the 
case in the United States, and also introduce a 
serious danger of fires, but there was worse than 
that involved. These systems used very rapid 
alternate currents of electricity ; these rapid re- 
versals of electricity disturbed both telegraphs and 
telephones in the neighbourhood, and unless proper 
precautions were taken, they naturally stopped the 
transmission of spebciviheoughthetelehone systems. 
The distance to which these electrical emanations ex- 
tended was very little known ; but in some recent 
experiments near Newcastle, he had found that 
these disturbing influences would affect a telephone 
wire 3000 ft. away. The Post Office did not object 
to overhead wires per se, but they onjected to any 
wires, however laid, being allowed except under 
due regulations. Such companies as those he had 
mentioned had really more power than those acting 
under statutory power, for the latter were obliged 
to construct their works under regulation ; there- 
fore, he thought some further legislation was abso- 
lutely necessary in the interests of the Post Office, 
and on the ground of safety to the public. Re- 
verting to the influence of one wire upon another at 
a considerable distance, Mr. expressed the 
belief, based upon recent investigations, that if 
there was a wire, perhaps 100 miles long, with 





another wire in another county ten miles away from 
it of equal length, it would be quite possible to 
hear even across a distance of air equal to ten miles. 
This had opened quite a new feature in electricity, 
which was extremely interesting ; and in fact Mr. 
Edison, in America, had just started a system of 
telegraphing from moving trains across the air, 
based exactly upon the same system. In his 
further replies, Mr. Preece, among other things, 
said he did not at all anticipate that all wires would 
be compelled to go underground, but to avoid 
danger to the public, and inconvenience and annoy- 
ance to the Post Office, all wires must be regulated 
by the authorities, and the evil he had pointed to 
be checked at once. 

The Hon. Reginald Brougham, a member of the 
Institution of Civil Engineers and of the Society of 
Telegraph Engineers, said he had given a great deal 
of attention to electric lighting, and he was of 
opinion that the inventions that had been produced 
since 1882 were, if possible, more important than 
those prior to that date, in regard to the ease with 
which electricity could be taken to a distance and 
distributed with economy. The most important im- 
provement was the invention of ‘ transformers,” 
which enabled the current to be supplied from an 
almost unlimited distance—anything up to five or 
six miles—that being, before 1882, an absolute im- 
possibility as regarded general distribution. The 
cost of conductors, too, he thought, roughly speak- 
ing, was now about one-sixtieth of what it formerly 
was. With respect to induction, he believed the 
remedy for that nuisance was absolutely certain by 
the use of a duplicated return wire, and he gave an 
instance in which this had been proved over a dis- 
tance of about seven miles. He felt sure thet a 
more economical lamp than any yet pointed to, 
could be produced, and he believed a smaller price 
might now be adequate for remuneration than 
would have been necessary under the state of know- 
ledge in 1882; and, generally, he regarded the 
system of electric lighting as practicable at a far 
less cost now than would have been possible a few 
years ago. 

Mr. Shoolbred, M.1.C.E., and a member of the 
Society of Telegraph Engineers and Electricians, 
was the last witness examined. During the last 
seven years he had, he informed the Committee, 
devoted much time to the subject of electric light- 
ing, and had designed and carried out several in- 
stallations of both a public and a private character, 
among others the lighting of the Forth Bridge 
works. He had assisted in obtaining a number of 
Provisional Orders for corporations, but he was not 
aware of any corporation that had succeeded in dis- 
tributing electric light for public purposes. These 
orders were still in force, but they had not been 
carried out because of Clause 27 of the Act of 1882, 
under which the capital required could not be ob- 
tained. On the question of cost he considered the 
electrical light as an economical illuminant per se, 
for one reason because it required only half as much 
coal for its production as gas. The mistake in this 
respect was that the comparison had generally been 
made between electric light and gas upon a diffe- 
rent scale of production. The electric light had 
been compared, when produced upon a very small 
scale, with a large production of gas upon a com- 
mercial scale. The directors of the MerseyRailway 
had decided to use gas in the Mersey Tunnel 
because electricity would have cost them twice as 
much ; but in that case it was a matter of laying 
down a special generating plant to provide 200 
lights as against merely drawing the gas from the 
Liverpool mains, which were supplying about 
3,000,000 lights. There could be no comparison 
instituted between the special production of 200 
lights and the supply from a general production of 
3,000,000 lights. If, he further said, equal rates 
of manufacture were taken, say, 1,000,000 15- 
candle burners to be supplied, either by gas or 
electricity, he would say without hesitation that 
they could be supplied more cheaply by electricity 
than by gas. 








NOTES. 
A New Pupptine Cray. 

Mr. T. Fraser, of 46, King-street, Aberdeen, 
has introduced a new method of preparing clay for 
preventing leakage in reservoirs, water tanks, and 
so on. His plan, is to puddle with dry compressed 
clay, which clay is dried and ground before being 


applied to the bed of the reservoir, arch, or road, 
and is thus believed to render it more water-tight. 








The compressed clay absorbs water, but, being pre- 
vented, to a certain extent, from expanding, it 
does not readily admit of filtration. 


A Sranparp METRONOME. 

M. Saint-Saens has suggested to the French 
Academy of Sciences that it should undertake the 
work of providing a standard or normal metronome 
for the benefit of musicians and musical art. The 
Academy has already rendered an important ser- 
vice to music by the establishment of the normal 
diapason, and as the metronomes now employed 
are not standardised or uniform it would be an ad- 
ditional service if the Academy also constructed 
and issued a standard instrument, while requiring 
that those in use should be made to agree with it. 
The metronome was invented at the end of last 
century by Stoeckel and perfected by Maelzel ; 
and although universally employed it is by no 
means well regulated. 


A Paste Barrery. 

Mr. J. L. Roberts, an American, has brought 
out a new form of the permanganate of potash bat- 
tery. The electrolyte is in the form of a thick 
paste made out of two solutions of salt which com- 
bine to form a semi-solid mass. They do not lose 
their conductivity or power of attacking zinc in this 
form. The nature of these liquids cannot be pub- 
lished at present, owing to the patents for the in- 
vention not having been secured. The new element 
consists of an external vessel of carbon, and central 
core or rod of zinc surrounded by an intervening 
layer of the paste. Between the bottom of the zinc 
and the floor of the carbon cell, is a block of insu- 
lator. The top of the cell is completely covered by 
an asphalte block. The terminal of the carbon 
plate is fixed by means of an alloy which dilates in 
cooling. The electromotive force of the element is 
1.7 volts, and the internal resistance is about 1 ohm. 


TELEGRAPHING WITH AN UNINSULATED WIRE. 

Mr. Irish, an American electrician, has devised 
and successfully tried over an uninsulated wire 42 
miles long, a method of telegraphing, without the 
use of the telephone, but by means of delicate re- 
ceivers. His plan is to bury two earth-plates at 
each end of the wire, one being of positive and the 
other of negative potential at each end. These are 
connected to the line through two Morse keys, 
which are also inter-connected, and joined through 
the receiver to another earth-plate. The keys being 
worked put the line in contact with the + or — 
plate as the case may be, and alter the potential 
of the wire, causing signals on the distant appa- 
ratus. Whether the plan will ever be of real 
utility, such as the telephone has rendered har- 
monic signals over bare wires, remains yet to be 
seen, but Mr. Irish’s plan is without doubt in- 
genious. 


Coasts AND THE VERTICAL. 

The study of the deviation of the vertical pro- 
duced by the action of the topographical relief of a 
country’s coast-line, has a special interest, because 
it happens that with the geodesic latitude there will 
be sensible errors in regulating chronometers by 
means of simple altitudes of the sun and stars. For 
instance, some considerable differences between the 
astronomical and geodesic latitudes adopted for 
marine and land charts have been signalled on the 
coasts of Provence. So much was this the case 
that M. Germain was deputed to investigate the 
matter by exact measurements at Nice, Saint 
Raphael, Toulon, and Marseilles. The result of 
his experiments is that on the south coast of France, 
the continent or land attracts the vertical, that is 
to say, repels the astronomical zenith relatively 
to the geodesic zenith, and that it appears as if the 
attraction was produced by a point situated to the 
north of Nice in the mass of the Alps. 


FLUORESCENCE FROM THE ELEcTRIC DIscHARGE. 

M. Lecoq de Boisbaudran is investigating the 
fluorescence of different substances under the 
electric discharge in a vacuum. Sulphate of lime, 
after being heated to a dull red, gives a feeble 
fluorescence with a continuous spectrum ; but when 
MnO, SO° is added it furnishes a beautiful green 
tint. With ,}, part of this salt the effect is very 
fine; and with ;4, it is superb. The spectrum is 
continuous, but contains little red or violet. 
Carbonate of lime gives fluorescence in vacuo after 
strong valcination and a violet tinge at the electrodes. 
With carbonate of lime, rendered manganiferous, 
there is an orange fluorescence after calcination ; 
sulphate of magnesia, after being heated red a 
little, gives a feeble fluorescence of a greenizh white, 
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with continuous spectrum. Pure carbonate of | disc supported so as to touch neither, but having 
magnesia gives no notable fluorescence after strong | two soft iron pole-pieces, fixed to the poles of the 
calcination. Similar carbonate of magnesia con-| magnets on one side, brought very near it. Two 
taining a little carbonate of manganese furnishes | coils or bobbins are wound on pole-pieces fixed to 
fluorescence. Sulphate of zinc, after heating to the other poles of the magnets on the other side of 
dull red, gives a feeble fluorescence of a pale rose the disc. These polesare nearer together than the 
colour. Sulphate of cadmium, oxalate of strontium, | poles on the other side. The consequence of this 
and some other salts, also yield a fluorescence in| arrangement is that the diaphragm is placed in a 
vacuum. | magnetic field of considerable intensity, and whilst 
An ImproveD TELEPHONE. | twoof the poles act on one side of the diaphragm, the 

A new form of magneto telephone which gives | other two act on the other side. Provision is made 
comparatively loud effects, owing to its construc- | for regulating the telephone by advancing or with- 
tion, has been brought out in Frankfort-on-the- drawing the poles to or from the sides of the dia- 
Main by Messrs. Wichsbais and Brann. It | phragm. Instead of a pair of magnets two pairs 
consists of two flat horse-shoe magnets placed in|can be used with still louder effects. A louder 
line with their opposite poles adjacent, but not | telephone than the ordinary Bell is much to be 
touching. Between these magnets is the soft iron '‘desired ; although for privacy, and most ordinary 
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conversations, the latter is sufficient. With a more 
powerful instrument, however, it would be possible 
| to graduate the effect so as to have the sounds low 
| or loud at pleasure. 


Surveyine By Exectric Lieut, 

M. Otto Chrismar, a professor at Schemrizt, in 
| Hungary, has applied the incandescent lamp as fed 
by accumulators to facilitate surveying operations 
|in ill-lighted mines, by means of the theodolite or 
|level. A magnetic compass might, of course, be in- 
| fluenced by the currents. Two lamps are employed, 
| one large to light the angle to be taken and a minia- 
| ture one to light the vernier. We need not enter 
into the details of these lamps or of the accumu- 
lators and the connections; but it may be men- 
| tioned that two separate accumulators are employed, 
| both portable. One of these goes along with the 
| larger lamp, and the other with the smaller lamp 
|and instrument. While upon this subject we may 
|add that a French engineer recently made an 
| equally interesting application of the incandescent 
|lamp to a boring appliance. Some time ago an un- 
derground gallery closed in and some miners were 
/entombed. In order to ascertain their fate, if 
|possible, and see what had taker place in the 
| cavity where they were, a set of, incandescent lamps 
| were designed so as to go down into the cavity along 
| with a bore rod from above. Besides these lamps 
| @ photographic apparatus also accompanied the rod. 
| Conductors carried the current inside the hollow 
|rod, and the lamps and camera were operated from 
|above. The result was some photographs of the 
|interior, showing the débris of the cavity, and 
| amongst it the dead body of a miner partially buried 
in the earth. 
Tue Great WeEsTERN RarLway. 
| The Great Western Railway Company's capital 
| expenditure for the half-year ended 30th June last, 
amounted to the comparatively moderate sum of 
203,275. The chief item of outlay was, as it has 
for some thirteen years past been, the Severn 
|Tunnel Railway, now open for goods traffic, upon 
which up to that date a total sum of 1,644,098/. 
had been expended. This undertaking shortens 
the route to South Wales by about fifty miles. 
The junction railway at Barnstaple, now approach- 
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ing completion, took 18,4291. ; while the Bodmin 
branch, with which satisfactory progress is being 
made, took a further 11,0701. In connection with 
the latter, a short bit of line is to be constructed to 
join the London and South-Western Company’s 
Wadebridge line, by which the company will obtain 
access to Wadebridge. The quadrupling of lines 
into London has apparently been brought to an 
end for atime, no outlay having taken place in the 
half-year. The company have now a total of 
twenty-three miles laid with four lines of rail. In 
anticipation of the opening of the Severn Tunnel 
Railway, the doubling of the Bristol and South 
Wales line has been actively proceeded with, 
37,3851. having been expended in the half-year. 
Considerable outlay has also taken place on the 
conversion of ‘‘ Hall’s Tramway” in Monmouth- 
shire into a locomotive railway. Block telegraphs, 
new sidings, and Plymouth Docks, figure for small 
sums. Fifteen additional engines were built 
apparently at the cost of revenue, as only 2484l. 
was charged against capital on that account. The 
estimate of future outlay for a system comprising, 
as it now does, 2392 miles of line is comparatively 
small, amounting to only 1,814,9891., of which it is 
proposed to spend 230,000/. in the current half- 
year. With the exception of the completion of 
works already in hand, and referred to above, the 
widening of the main line between Reading and 
Didcot, and 68,9701. for additional rolling stock, 
the greater part of the estimates appear to be 
simply Parliamentary powers, some of them 
authorised as far back as 1880, and still in abey- 
ance. The amount sanctioned by the proprietors, 
and not yet actually expended, is only about half a 
million. 
WeELpInG By ELectrIcITy. 

Professor Elihu Thomson, the electrician of the 
Thomson-Houston Electric Company, of Boston, 
U,S.A., has invented a process of welding any 
metal or two dissimilar metals together by means of 
the electric current, and this forms a new applica- 
tion of electricity which bids fair to be as wide- 
spread as any of the present uses of electricity fur- 
nished by the dynamo. The process is based on 
the principle that the electrical resistance at a break 
is greater than at any other portion of a conductor; 
and its application consists in applying the two 
pieces of metal together and passing a heavy alter- 
nating current through the juncture, and the heat- 
ing at this point due to the excessive resistance 
fuses the surfaces to a solid union. The appara- 
tus consists of an iron ring, a portion of which is 
wrapped by a number of turns of fine wire which 
is part of a circuit conducting an alternating 
current, which can be varied by means of resistances. 
Around another portion of the iron ring are a few 
turns of a large copper bar, the ends of which are 
attached to a copper clamp ; the secondary current 
is ones gore whenever any two pieces of metal are 
secured between the jaws of this clamp, and the 
current is so great that the electric energy is con- 
verted into heat at the union between the two 
pieces to be joined. The process is almost instan- 
taneous, and the heat is so localised that it does 
not affect the portions of the article in the vicinity of 
the joint. As a test of the process, broken blades of 
penknives and scissors were joined together without 
affecting the temper of the steel and showing no 
indications of the treatment, except a narrow dark 
line at the point of fracture. At the electrical 
works of the company it is used to join the ends of 
wires in winding coils, making a perfect butt weld 
of the same size and electrical conductivity as other 
portions of the wire, but its application in all forms 
of mechanical work are almost limitless; it is not 
confined to small work, such as joining the ends of 
wires for electrical purposes or for continuous wire- 
drawing processes, but to such forms of butt weld- 
ing chains, cask hoops, band saws, wagon tyres, 
and similar work. When large piees of metal are 
used, the electrical work is supplemented by heating 
the pieces before the electricity is used to accom- 
plish the union. 

; THE SpanisH Navy. 

The Spanish navy has been placed under the con- 
trol, as Minister of Marine, of Admiral de Beranger, 
who is credited with great reforming intentions. 
Admiral de Beranger is of French origin, and is 
allied by birth with the Montmorencys, the La 
Rochefoucaulds, and other great French families, 
His grandfather quitted France on the outbreak of 
the great revolution, and he himself entered the 
Spanish naval service, in which he has attained re- 
putation. The projects which Admiral de Beranger 








has now in hand are threefold ; first, the creation 
of a new fleet at a cost of 7,596,0001. ; second, the 
completion and improvement of the existing fleet at 
a cost of 904,000/.; and third, the purchase of 
additional matériel for the arsenals of Spain at a 
cost of 500,000/. Admiral de Beranger proposes to 
carry out these reorganisations of the Spanish navy 
in four years, but he proposes to spread the expense 
over nine years, so as to involve a charge to the 
State for that period of about 1,000,000/. per annum. 
Further, Admiral de Beranger does not propose to 
charge this 1,000,000/. per annum against the ordi- 
nary revenue of Spain, but he hopes to obtain it 
through the sale of national forests. To go a little 
more into the projects of Admiral de Beranger, 
we may state that he proposes, first, the construc- 
tion of eleven large cruisers, each of 3000 to 5000 
tons, and able to steam 21 miles per hour; secondly, 
the construction of ten cruisers, of 1000 to 1500 
tons each, and able to steam from 18 to 21 miles 
per hour ; thirdly, the construction of 96 first-class 
torpedo boats, of 100 to 120 tons each ; fourthly, 
the construction of 42 second-class torpedo boats of 
60 to 70 tons each ; and fifthly, the construction of 
a workshop transport of 3000 tons. Admiral de 
Beranger further wishes to build for the service of 
distant colonies 16 gunboats of 350 to500 tons each, 
and able to steam 16 to 18 miles per hour, and 16 
gunboats of 200 to 250 tons each, able to steam 14 
to 16 miles per hour. If these 32 vessels are built, 
they will all be armed with torpedoes and mitrail- 
leuses. Finally, Admiral de Beranger wishes to 
build for the colonial service 20 steam shallops, of 
from 30 to 35 tons each. The cost of building all 
these vessels is estimated, as previously stated, at 
7,596,0001. Negotiations for their construction 
have been commenced with sundry foreign firms, 
who are prepared, it is stated, to accept the terms 
of execution and payment proposed by Admiral de 
Beranger, viz., four years andnine yearsrespectively. 
The following vessels are now actually in course 
of construction, and will involve a cost of 904,0001. 
proposed to be drawn from the sale of the national 
forests of Spain, exclusive of the annual credits 
allowed in the budget for naval purposes: The 
Pelayo, ironclad, 9800 tons burthen, building at the 
Seyne Works, France; the Regent, first-class 
cruiser, 4000 tons, building in England ; the Cuba 
and the Suzon, torpedo cruisers, 1050 tons each, 
building in England ; the Destructive, torpedo boat, 
350 tons, building in England ; four first-class tor- 
pedo boats ; three cruisers already launched, the 
Alfonso XII., the Queen Christina, and the Queen 
Mercedes, 3090 tons each ; and five second-class 
cruisers, already afloat, but not yet finished, 1055 
tons each. When all these vessels are ready for 
sea, Spain will have, Admiral de Beranger con- 
siders, a first-class squadron and a reserve squadron. 
The first-class squadron will be composed of the 
Pelayo, ironclad, 12 first-class cruisers, 13 second- 
class and third-class cruisers, 100 first-class torpedo 
boats, 50 second-class torpedo boats, and one trans- 
port. The second-class squadron will be composed 
of two old ironclads, the Victoria and the Numancia; 
six first-class cruisers, 3342 tons each ; 32 second 
and third-class vessels ; and 53 small vessels, with- 
out reckoning 30 gunboats still in a stage of pro- 
jection. The present staff of the Spanish navy 
comprises 8000 officers and sailors, and between 
5000 and 6000 marines; but if the projects of 
Admiral de Beranger are all carried out, this staff 
will have, of course, to be considerably increased. 





Ratiwars In Curna. —A meeting of German industrials 
who recently despatched three commercial delegates to 
China to promote German interests in connection with 
the tags of Chinese railways, has just been held 
at Berlin. The delegates reported to the meeting that the 
Chinese Government would not arrive at any decision 
upon the general question of railways for China until the 
majority of the Emperor at the close of 1887 ; that Chinese 
railways are likely to prove less profitable than had been 
expected ; and that German firms would have to contend 
with formidable English competition. The meeting de- 
cided to recall two of the three delegates recently sent out. 





Water Suppiy or SypNEY.—The Nepean water brought 
into Sydney by Messrs. Hudson Brothers’ temporary 
scheme has been turned on. The ceremony took place in 
the presence of the Minister for Works, the Postmaster- 
General, several members of the Legislative Assembly, 
the Mayor of Sydney, and about forty other gentlemen. 
A plug having been withdrawn from the end of the piping 
laid down by Messrs. Hudson Brothers, the water ran 
out at the estimated rate of 3,500,000 gals. per day. It 
was much discoloured and tasted and smelt of tar, but 
these St enone features are expected to be quickly 
removed. 


NOTES FROM THE UNITED STATES. 
PxitapE.puia, September 11, 1886. 

CapiTaLists throughout the United States, and 
more especially in New York City, are carrying large 
quantities of long-date paper, accompanied by railroad 
bonds or stocks of an unsaleable character, as colla- 
teral. This is the only unfavourable feature in the 
financial situation. The holding of money on such un- 
saleable securities is increasing. The reason given is 
that the supply of currency is not keeping pace with 
the commercial requirements of the country. Our 
financial system is not quite elastic enough, and there- 
fore at frequent intervals for several decades past, 
stringency has been created and financial depression 
produced through the inability of buyers to realise 
upon their property, and upon the inability of lenders 
to realise upon their unsaleable securities. Yet there 
are no indications of financial or business trouble in 
sight. Commercial failures have fallen off and will 
probably continue to decline in number. The failures 
this year are 40 per cent. in volume below those of 
last year, and collections are generally made promptly. 
The most favourable feature in the manufacturing and 
business circles is the permanence of prices, The de- 
mand is still inexcess of supply. All manufacturing 
establishments are running full time. Production is 
being steadily increased, Sut in such a way that a 
gorge of the channels of trade will not likely take 
place until next season, unless in the mean time trouble 
should arise out of the above referred to financial ques- 
tion. There are inquiries in the market for about 
60,000 tons of steel rails. 5000-ton lots have been 
booked at 34.50 dols. ; 34 dols. has been taken in afew 
instances for larger lots for winter and spring de- 
livery. The pigiron production is about 125,000 tons 
per week. Old rails, both foreign and domestic, are 
In more active demand than they have been for three 
years. Large lots could be sold here any hour at 
21 dols. Holders are asking 21.50 dols. to 22 dols., and 
are selling some small lots for urgent requirements. 
The market is pretty well cleaned up, and holders on 
this side are inclined to sell only where their prices are 
= The bar mills are booking more orders than a 
ew days ago. Prices are 1.60 dols. to 1.90 dols. 
Nail factories are running full time, and thus far have 
been able to prevent any accumulation of stocks. 
Prices are 2 dols, to 2.10 dols. per keg for ten- 
pennies. The plate mills continue to increase their 
volume of business, and the makers of structural iron 
have also booked several large orders since the writing 
of last report for bridge iron to be delivered during the 
winter, in three or four Western States for valvent 
bridgework. This is only the beginning of a large 
amount of railroad bridgework that will .. executed 
this winter. Several bridges are to be built next 
season across the Mississippi, Ohio, and Missouri 
rivers, for which Congressional legislation was enacted 
last winter. Foreign steel blooms have advanced 
from 24.50 dols. to 26.50 dols., and 27 dols., and 
buyers have withdrawn from the market, 





STEAM FIRE ENGINE TRIALS. 

On Wednesday mornirg, by kind permission of the 
Royal Commissioners, some very interesting experiments 
were made of Messrs. Merryweather and Sons’ steam fire- 
extinguishing appliances at the Exhibition. The arrange- 
ments were supervised by Mr. J. H. Cundall, the engineer 
to the Exhibition, and several other gentlemen of the 
executive. The first engine displayed was the firm’s 
‘*Greenwich ” pattern double-cylinder steam fire engine 
designed by them for exhibition at the Inventories last 
year, where it secured a gold medal. 10 1b. of steam was 
raised in # min., and in 64 min. a full working pressure of 
1201b. was obtained from cold water. One line of hose was 
then attached, and al}in. jet thrown to a height of 180 ft., 
notwithstanding the prevailing high winds, Natneanently 
two lin. jets were raised to 160 ft., and then four jets 
(2? in. and 28 in.) simultaneously to a height of 150 ft., a 
regular steam pressure of 110 lb. being maintained 
throughout, the water pressure averaging 125 lb. The 
engine is capable of deliveting 500 gallons per minute, 
and has been purchased by Sir Saul Coral for the New 
South Wales Government, 

The ‘‘ Valiant” steam pumping engine was next dis- 

Jayed, and was much poet te | by the colonial visitors, 

ing excellently adaptable for every description of irriga- 
tion and pore work. It only = 7 cwt., and is 
capable of discharging 3000 gallons per hour through three 
miles of hose, or for filing tanks and reservoirs, It may 
be pointed out that this little engine, if stationed at the 
Serpentine in Hyde Park, would fill a tank situated as 
= top of the Albert Hall at the rate of 2500 gallons per 

our. 

The stationary steam fire engine was afterwards dis- 
fo ga This powerful machine is capable of discharging 

gallons per minute, and takes its steam from a Merry- 
weather quick steam-raising boiler, and within four 
minutes from an alarm of fire is arranged to charge the 
fire main all round the building at a pressure of 1001b. 
The engine is built on the same principle as the portable 
engine referred to above, and the whole apparatus only 
weighs 35cwt., and eight or ten jets may be worked 
simultaneously, A 1}in. jet was first displayed, and to 





demonstrate the force with which the water was ejected 
the stream was thrown across the lake, and immersed, 
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with excellent effect the Prince Consort statue, and after- 
wards, directed vertically, attained a height of 200ft. 
Two lin. jets were equally impressive, and reached a 
great altitude, while the display with four ?in. streams 
demonstrated how effectively a fire may be attacked from 
four different points. The advantages of the American 
spreading nozzle when used in connection with a powerful 
steamer were very obvious, enabling a large area of fire 
to be covered with a deluge of water. 

Amongst the most prominent of the colonial represen- 
tatives present we noticed Sir Samuel Davenport, Sir 
William Clarke, Sir F, D. Bell, Rev. W. G. Harrison, 
Messrs. Henry Burrows, H. Butler, C. W. Webb, D. 
Isaacs, A. W. Wright, Baldry, T. Loun, Y. Algin, &c. 
Mr. J. Compton Merryweather personally directed the 
experiments, assisted by Mr. Randall, chief of the Exhi- 
bition fire brigade staff, and the firemen under his 
direction. 





THE BRITISH ASSOOIATION.* 
Borter Exprosions. By E. B. Marten. 

AFTER mention of the work of the British Association 
as to this subject at the Norwich, Exeter, Liverpool, 
Edinburgh, and Brighton meetings from 1868-1872, and 
also the Parliamentary Committee of 1869-1871, a paper 
by the writer at Liverpool in 1870 is quoted, recommend- 
ing inquiries, independent of coroners’ inquests, by com- 
ap engineers, whose published reports would probably 

e more useful than the verdicts of juries on such a com- 
plicated subject. 

This scientific investigation is now undertaken by the 
Board of Trade, under the Boiler Explosion Act of 1882, 
who have already held 179 preliminary inquiries, with 
no useful result as to preclude the need of further legis- 
ation. ; 

The work of the Midland Steam Boiler Inspection and 
Assurance Company since 1862, chiefly among the hard- 
worked boilers in iron works and collieries, is then de- 
scribed, the general result having been to lessen the 
frequency of explosions. 

A table, abstracted from the writer’s ‘‘ Annual Records 
of Boiler Explosions,” showed for twenty-four years 1228 
explosions (killing 1476 and injuring 2261 other persons), 
and was so arranged as to show at a glance the kind of 
boiler and the cause of explosion, under the heads of 
faults of manufacture, inspection, and working. 

Numerous sketches, photographs, and models illustrat- 
ing some of the most important explosions were exhibited. 


Exectric LicHTING AT CANNOCK CHASE COLLIERIES. 
By A. Sopwith. 

This paper must be considered as merely introductory 
to a visit which is proposed to be made by members of 
the section to the Cannock Chase Colliery, and deals in a 
general way with some special advantages and economies 
in connection with the electric lighting of collieries. 

The author points out the convenience and economy in 
utilising the ventilating fan engines for working dynamos, 
on account of the regularity of speed (which apart from 
the requirements of an installation is kept within a limit 
of one tothree per cent., such variation being a gradual 
diminution or increase) and the fact that such engines run 
continuously night and day. The fan itself acts to some 
extent as a regulator, as the tendency to run away on 
switching out of lights is modified by the increasing 
resistance of the air ;‘ vice versé the putting on of load and 
consequent tendency to slacken speed is reduced by the 
diminished work done by the fan at a few revolutions 
less ; again, the comparatively small proportion of power 
required for working dynamo, amounting to from seven 
to twelve per cent. of the usual working power of engine, 
sae be considered an advantage. 

he addition of countershafting in cases of slow-running 
fans, or single pulleys in case of quick-running fans, is an 
easy and inexpensive matter. 

Allusion is made to the small extra consumption of 
coal in practice, and the merely nominal value of the 
slack which is consumed. In further connection with the 
working expenses, viz., replacement of lamps, it is men- 
tioned that the underground workings in vicinity of 
shafts (extending to 200 yards or 300 yards) admit of 
lamps being worked considerably below power with suffi- 
cient effectiveness, and actual lives are given (including 
breakages) showing at one pit an average of 2270 hours. 
The men who are required to act as examiners of machi- 
nery, and have no specifically regular work to do other- 
wise, replace lamps, and can attend to any occasional 
work connected with installation. As a matter of fact 
the three installations now working at Cannock Chase 
have not necessitated the employment of an extra man. 

_ The only original feature—at least the author presumes 
it to be so—is the utilisation of old iron and steel pit ropes 
for main and branch cables. From four to five miles of 
rope are worn out annually, varying from 3 in. to 14 in. in 
diameter and over, andthe conductivity of this has been 
pares to be about one-seventh that of a copper cable (of 

igh conductivity) of similar dimensions. In the case of 
shafts, in order to avoid the injurious effects of water, 
the ropes are encased in wood boxes strung down the side 
of shaft and roughly insulated on brackets, Underground, 
one of the ropes is simply wrapped with old brattice cloth 
or tarpaulin. On the surface the ropes are laid in brick 
channels filled in with gas tar and coal dust, but it 
appears from the last trials that it is sufficient to lay the 
ropes side by side in the same material; there is no ap- 
preciable loss of current. The fact that old ropes are only 
worth a few pounds per ton enables a profuse use of cables 
to be made, and at one of the’ installations the current is 
conveyed a distance of nearly 1300 yards (double distance) 
with a resistance of only .05 ohm, nearly one-half of 
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which is due to the insertion of a length of 4, high con- 
ductive copper cable, 

A brief description of the last installation—which in- 
cludes — of all surface works (extending over five 
acres), the underground workings in vicinity of shaft, 
and at a distance of 620 to 700 yards, the church, schools, 
and houses—is given. 

The author remarks wee the practicability of econo- 
mical extension of installations by utilising old material 
such as ropes, old rails, water, and gas mains, and gives 
the resistance of the latter as tried in one case, and con- 
cludes with a few general remarks, 


THE MANUFACTURE OF SLACK BARRELS BY MACHINERY 
ON THE ENGLISH AND AMERICAN SysTEMs. By A. Ran- 
some, 


The paper confines itself to such cask-making machines 
as have been most successfully applied to the production 
of slack barrels for holding dry goods, and as all the more 
satisfactory machines for this purpose are of English or 
American origin, the different systems of manufacturing 
slack barrels at present in use in this country and America 
are alone discussed. 

The English cement barrel is made from fir staves sawn 
to length and parallel widths and thickness. The heads, 
which are also made of fir wood, are simply rounded, and 
held in place between two wooden hoops nailed inside 
the ends of the cask. 

In the universal stave-jointing machine a sufficient 
number of rough staves to make one cask are cramped 
side by side in a travelling box, and passed over a hori- 
zontal cutter, which rises and falls as the staves pass over 
it, and the amount of bilge given to the stave is governed 
by a template. 

The staves, after being fired on a hot plate, pass to the 
trussing machine. This consists of a cast-iron cone, the 
inside of which corresponds with one half of the finished 
barrel ; it has recesses turned in it to take the truss hoops, 
and is made in halves, hinged on one side, to facilitate 
insertion and removal. Immediately below the cone is a 
cast-iron table, caused to rise and fall by hydraulic pres- 
sure, applied through an accumulator. The attendant 
arranges a set of staves in a circle within the bilge truss 
hoop, which, for this purpose, is laid upon the rising table, 
the upper ends of the staves resting against a bevelled 
flange, formed on the lower edge of the trussing cone. 
The truss hoops being inserted in the recesses in the cone, 
the table is raised, and thus the upper ends of the staves 
are pressed tightly together in the cone, and the partially 
trussed barrel is wihdenen with two truss hoops driven 
firmly on it. Two more truss hoops are then inserted in 
the cone, and the cask is placed with its trussed end 
downwards, when a second rising of the table completely 
trusses it. 

The barrel is next taken to the chiming machine, where, 
while it is held in a horizontal position between two cones 
mounted on a lathe bed, cutters mounted on poppet heads 
and oe at a very high speed are made to act 
simultaneously on both ends of the cask. 

The heads are rounded on a special machine ; the boards, 
having been first cross-cut to length, are placed side b 
side between two circular cramp plates revolving at a hig 
speed, a fixed cutter being made at the same time to act 
on the periphery. 

The practical result of the introduction of the machinery 
above referred to is that a cement cask, which the hand 
cooper was formerly paid 84d. for making, can now be 
produced for a total outlay in wages of about 24d., of 
which 2d. represents the cost of hooping and heading up 
after leaving the machines, and it is now probable that 
by an invention just patented by Mr. Hewitt, foreman 
cooper at Messrs. Bazley, White, and Brothers’ extensive 
cement works at Northfieet, the cost of hooping and head- 
ing will be reduced by fully one-half. his invention 
consists in trussing the barrel in its permanent hoops, 
which are of steel, and four in number, leaving nothing 
to be done by hand but to fix the heads in place. A 
sample barrel trussed in this manner is exhibited. 

The American slack barrel, a sample of which is also 
exhibited, is usually made of elm or some other com- 
paratively hard wood, the staves being cut in such a 
manner as to make them, in section, curved to the 
approximate circle of the barrel. This is done by means 
i a slicing machine, in which the block, after being well 
steamed, is forced against a fixed knife, the wood being 
caused to describe a short arc of a circle as the knife 
passes through it. For stouter descriptions of casks the 
staves are sawn with a curved section by a cylinder saw, 
while for the lighter and smaller slack barrels a bilge saw 
is used, which not only cuts the staves toa curved section, 
but saws them curved in the direction of their length to 
the bent furm which they would assume when made up 
into the cask. For flour barrels, however, the slicing 
machine is almost exclusively employed. 

The staves for American slack barrels are jointed by 
two distinct kinds of machines. In one of these the joints 
are formed by a fixed knife being brought down upon the 
edge of the stave by a guillotine motion. In the other the 
stave, being bent over a horizontal saddle, is presented to 
the face of adisc armed with flat plane irons and running 
at a very high speed. 

The staves, after being jointed, are set up in a circular 
form, and the open end is drawn together by means of a 
windlass. 

As this operation tends to draw the cask out of truth, 
it becomes necessary to level it by compressing it endwise 
between two tables at right angles to its axis. 

The barrel is then heated, and the remaining truss 
hoops lightly driven on by hand ; it is then passed to the 
trussing machine, acting upon an entirely different prin- 
ciple from that already described. 

These barrels are chimed and crozed at one operation : 
the barrel, being cramped between two chuck rings, is 





made to rotate, while rapidly revolving cutters of the 
requisite form for bevelling the ends and cutting the head 
grooves are brought into contact with its two ends. 

The mode of manufacture of the heads of American 
slack barrels differs from that adopted in England mainly 
in the use of a dished saw, of a sweep corresponding to 
the diameter of the head in place of a fixed cutter. 





LIGHT-DRAUGHT STERN-WHEEL 
STEAMER, 

Messrs. ForrEstT AND Son, of Britannia Yard, Mill- 
wall, E., and Norway Yard, Limehouse, London, E. 
have lately constructed for an African river a stern-wheel 
steamer of the following dimensions: Length over all, 
75 ft. ; breadth, 13 ft. 6 in. ; depth, 3 ft. ; with a draught 
of only 15 in. with 6 tons of cargo, fuel, and equipment on 
board. The hull is built entirely of galvanised Siemens- 
Martin steel, and is divided into five water-tight com- 
partments with steam bilge ejectors to each compartment 
to discharge any water that might accumulate from leak 
or otherwise. A wood awning covers the vessel com- 
pletely and is supported on galvanised iron stanchions, 

Accommodation for officials is provided in a large maho- 
gany deck-house on the_main deck forward of the boiler 
space. The cabin is luxuriously fitted with cushioned 
seats broad enough to be used as sleeping berths when 
required ; the rest of the furniture is of polished maho- 
gany. The pantry is at the fore end with all popes 
conveniences, The sides of the house are fitted up wit 
venetians instead of glass, to give as much ventilation as 
possible, with sunblinds outside. There are also curtains 
all round the vessel to be used at night time. The main 
deck is of light steel covered with linoleum. 

The two balanced rudders aft are connected by an iron 
rod and worked from a steering gear placed forward of the 
deck-house. The steersman is clear of all deck obstruc- 
tions, and by means of a gong can communicate with the 
engineer aft at will. 

here are three cargo hatches, one to each hold, giving 
every facility for working cargo. The windlass is on the 
ratchet principle with hand levers for working the anchors. 
The vessel is fitted all round with galvanised steel wice 
arrow guards, extending from deck to awning to protect 
officers and crew from the frequent attacks of hostile 
natives. A very compact galley is situated on the main 
deck aft. 

The engines are of the high-pressure type, with 
cylinders 11 in. in diameter by 30 in. stroke, and work 
direct on to the stern paddle-wheels. The paddle-wheels 
are 8 ft. 6 in. in diameter, and so arran that they may 
be raised or lowered to suit different draughts of water. 
The boiler, which is placed amidships, is of the Field 
vertical type; it works at a pressure 120 lb., and has 
large heating and grate surfaces for burning wood fuel. 
The machinery is capable of indicating 75 horse-power, 
and the speed of veseel with cargo and equipment on 
board, is 10 miles per hour. 

The vessel was built, the machinery fixed on board to the 
entire satisfaction of the owners and their engineer and 
taken to pieces and packed in cases of not more than 60 lb. 
each, with the exception of a few parts, and delivered 
within seven weeks from date of order. 








AN ARTIFICIAL ISLAND.—A proposal to form an artificial 
island in Hobson’s Bay upon a portion of the St. Kilda 
bank, has been brought under the notice of the Melbourne 
Harbour Trust by Mr. Loader, who declared that the 
scheme was not a visionary one, but possessed some practi- 
cal advantages. An island in the position indicated 
would give shelter to small boats and yachts, would pro- 
vide the city with a new and easily accessible recrea- 
tion ground, and would afford an admirable site fora 
fort. It was resolved to request the harbour master to 
mark off on the bay chart an area sufficient, in his 
opinion, for the purpose of the proposed island, and also 
to ask the engineer to furnish an estimate of the cost of 
filling such an area to the requisite height. 





A Great GERMAN BALLOoN—A dirigible balloon of 
colossal dimensions has been for some time in course of 
construction in Berlin. A series of meteorological obser- 
vations, extending over several years, have shown that 
near the earth the velocity of the wind in the temperate 
zone rarely exceeds 40 ft. per second, and Herr Gaswindt, 
who has designed the great Berlin balloon, expects to 
attain a speed of 46 ft. to 48 ft. per second. A sum of 
10,000/., it is said, has already been offered for the patent. 
The balloon is 500 ft. in length, and 60ft. in diameter. 
The total weight is about 43,000 lb., the envelope and 
netting alone representing 10,000lb. The propelling 
machinery consists of two steam engines of 50 horse- 
power each. The cost is estimated at 5000/. 





Tue Eaps Sur? Rariway.-—The Atlantic and Pacific 
Ship Railway—the Eads Lar ap been favourably re- 
ported tothe United States House of Representatives from 
its Committee on Commerce. Itis proposed by a pending 
Bill, that Mexico shall guarantee 5 per cent. on 25,000,000 
dols., and the United States 5 per cent. on 50,000,000 dols. 
The Bill provides, however, that before this guarantee 
shall become operative, the ship cana) must have been 
completed and a vessel of not less than 4000 tons trans- 
ported across the Isthmus of Tehuantepec to the satisfac- 
tion of a Board of Government engineers. Tolls on vessels 
of United States registry are to be 25 per cent. less than 
those of any other nation except Mexico, and the United 
States is to name two members of the board of directors, 
Mexico two, and the company five. Not more than 
100,000,000 dols. of stock and bonds is to be issued, and 
the charges are to be limited to 10 per cent. on that 
amount, 
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PUMPING ENGINES FOR THE YOKOHAMA 
WATER WORKS. 

THE pumping engines for the Yokohama Water Works, 
one pair of which we illustrate on page 323, consist of 
two horizontal compound rotative surface-condensin 
engines. The main pump is worked from the tail-r 
of the low-pressure cylinder, and the air-pump from 
the tail-rod of the high-pressure cylinder, The high- 

ressure cylinder is 12 in. and the low-pressure cy- 
inder 20 in. in diameter, each with a stroke of 2ft. 
3in. The high-pressure cylinder is provided with a 
variable expansion gear, adjustable by hand, and also 
made so as to be actuated by means of a float in the 
water tank. 

The pumps are each 15 in. in diameter and 2 ft. 3 in. 
stroke, The surface condenser is placed at the top of 
the pump, as shown in the detailed views. 

The boilers are three in number, of the Cornish type, 
each 14 ft, long by 4 ft. 6in. in diameter with 2 ft. 
6 in. flues, The shell and flue plates are gin. thick. 
The shell plates are double-rivetted on the longitudinal 
seams, the working pressure of the boilers is 70 lb. 
per square inch. 

Each engine is provided with a small safety governor, 
made to suddenly close the throttle valve, imme- 
diately the engine attains its maximum speed. Messrs. 
Hathorn, Davey, and Co., of Leeds, are the makers. 





THE RIGG HIGH-SPEED ENGINE. 
To THE EpIToR OF ENGINEERING. 

Srr,—In reference to the engine designed by Mr. Rigg, 
a description of which appears in your last issue, I should 
like to offer a few remarks, 

T should like chiefly to draw attention to the statement 
that the engine is perfectly balanced, a statement which, 
if correct, requires fuller explanation. The balancing of 
an engine involves many considerations, but I conclude 
that‘one of its features here is that the joint on which the 
cylinder frame revolves is relieved from ‘strain, as Mr. 
Rigg has specially remarked that one of his engines has 
been running for a long period without showing any signs 
of wear in that locality. That this joint is not relieved 
from pressure is at once seen by a reference to the engine 
itself. In Fig. 1 is shown the cylinder frame with its 
three radial cylinders and entry ports, the eccentric fly- 
wheel and the piston and rods which pair at one end with 
the cylinders, and at the other with pins on the rim of 


the flywheel. At the position shown, the upper piston is 
the only one working outwards and the only one which 
is acted upon by a full steam pressure. This force, in the 
engine under consideration, is in no way balanced, but 
reacting against the end of the working cylinder is trans- 
mitted through the cylinder frame to the ing. Fol- 
lowing the action of the engine during the complete 
revolution such a force will be found always to exist. If, 
therefore, there is no appreciable wear at this joint it is 
due to good metal, excellent fitting or ample bearing 
surface, and not to anything in the nature of balancing. 

Another feature comprised in the term balancing is the 
prevention of the inertia forces, caused by the varying 
velocity of the reciprocating parts, from acting on the 
engine frame. The value of such balancing is, of course, 
that if completely carried out there is no tendency of the 
engine to rock to and fro, thus requiring but very slight 
foundation and transmitting no vibrations to the struc- 
ture to which it is secured. As it is avserted of the Rigg 
engine that it requires no more foundation than its own 
weight, and as the opinion has been expressed that the 
reciprocating difficulty is got out of by raaking the piston 
movement relative to moving pieces and not absolute to 
the fixed engine frame, I presume this kind of balancing 
is claimed for it. 

It hardly requires more than the statement of this 
opinion to see its fallacy ; the very use of the terms rela- 
tive and absolute should settle the matter. The inertia 
forces introduced by the moving piston must still affect 
the pieces with which it is paired, and through them the 
main frame to which they are attached. Looking at 
Fig. 2, which represents the piston at commencement of 
its stroke, and considering the action when the mechanism 
is set in motion, it will be seen that the pin 6 will pull 
upon the piston a and start it off nung the cylinder with 
a certain velocity, and thus to merely keep the piston 





home against the pin a steam force is required equivalent 
to what is really the inertia of the piston. The effect is, 
at the instant considered, that the full steam force acting 
on the piston a will not be transmitted to the pin b, the 
difference being the force required to start off the piston 
along the cylinder with the velocity impressed upon it b 
the flywheel pin. This force will vary as with an ordi- 
nary engine, and depends upon the rate of change of 
pean of the piston along the cylinder, and of course 
upon the weight of the reciprocating pieces. The engine 
frame which holds the centres A an is therefore under 
the action of two unequal forces, one (P) passing through 
the centre A of the cylinder frame, and caused by the 
full steam pressure on the base of the cylinder; and one 
(P;) passing through the centre B of the flywheel, caused 
by the force of the pin 6. These forces are not equal, and 
therefore there is a force tending to rock the engine, at 
the instant considered, to the right, as the force P of the 
steam is greater than P,, the force transmitted through 
the piston and rod to the pin 6. In the position indi- 
cated, the inertia forces in action in the other two 
cylinders do not assist in balancing. 

The subject of balancing is one which is somewhat 
obscure and is difficult to grasp in all its features even in 
the direct-acting engine, and in these novel forms of 
engine becomes quite bewildering. It would be a good 
thing if some one fully acquainted with the subject, and 
no one is more at home in i¢ than Mr. Rigg himself, would 
givea clear account of the balancing of these engines. 

It is claimed that this engine is novel. In certain im- 
portant respects it no doubt is, but as regards the point 
of making the reciprocating parts relative to the revolving 
parts, it certainly is not. There are many engines that 
could be naméd which not only possess this peculiarity 
but which are based upon the same mechanism. The 
mechanism being that of the direct-acting engine with 
crank fixed. 

I think also it will be found that the velocities of the 
two revolving pieces are not equal; they make the revo- 
lution in the same time, but during the revolution the 
speeds vary. Its action is identical with what is termed 
the quick return motion,” where the essential feature is 
that one revolving piece does not move with the same 
velocity as the other. 

I do not wish to disparage the engine itself, I am only 
desirous of having the character of its balance better ex- 
plained. I think the engine to be as promising as most 
others, and that the method by which it may be reversed, 
and by which the stroke is varied, is neat and new. 

Iremain, Sir, yours truly, 

London, September 21, 1886. 





FREEZING AS AN AID TO THE SINKING 
OF FOUNDATIONS. 
To tHE Epiror oF ENGINEERING. 

Sir,—I notice in your abstract of the paper on “ Freez- 
ing as an Aid to the Sinking of Foundations,” read before 
the Mechanical Section of the British Association at Bir- 
mingham by Mr. Reichenbach, a passage, from which it 
is likely to be inferred that Mr. Poetsch was the originator 
of the process described by the author. Will you permit 
me to state that thisis not the case? The well sunk in 1862 
was sunk in this country with the aid of one of Siebe, Gor- 
man, and Co.’s ether machines, and it was many years 
after this date that Mr. Poetsch applied what is prac- 
tically the same system to the sinking of colliery shafts in 
Germany. ‘This was fully set forth ina paper I recently 
read before the Institution of Mechanical Engineers in 
London, which you did me the honour to publish, and a 
copy of which I gave to Mr. Reichenbach, and I think it 
is only fair that whatever credit is due should be given to 
those who really deserve it. 

I am, Sir, your obedient servant, 
T. B. Liautroor. 

Cornwall-buildings, 35, Queen Victoria-street, 

London, E,C., September 18, 1886, 





MINERS’ SAFETY LAMPS. 
To THE EpiTor oF ENGINEERING. 

S1r,—Every one of your readers who may be interested 
in the subject of explosions in coal mines will, I am sure, 
have been gratified by the prominence you give in this 
day’s issue of ENGINEERING to the urgent necessity that 
exists for the use of really safe lamps in the workings, 
The repeated warnings which have been uttered as to the 
unreliability of the lamps in common use have been trea 
like the vaticinations of Cassandra, the daughter of Priam 
and Hecuba; they have been little heeded. But, as you 
very properly surmise, ‘‘the testimony of one risen, as it 
were, from the dead, will have far greater effect than the 
utterances of the scientific prophets ;” and your plea for 
legislation on the subject, based upon the evidence given 
before the late Royal Commission on Accidents in Mines, 
is justified by that evidence. You only speak the opinion 
of all earnest people who are at all acquainted with the 
facts bearing upon the question, when zoe say that if a 
reform be not carried out, “the responsibility for the next 
disaster will lie at the doors of the men who persist in 
the use of defective apparatus, and of the authorities who 
do not interfere to save them from their folly.” 

Some 250 lamps were experimented upon by the Royal 
Commission, with the result that they say in their report 
that in acurrent with a velocity of 50 ft. per second, “ at 
all events for a short time, the protection afforded by any 
lamps submitted to us is probably very precarious.” Of 
these 250 lamps they selected four which seemed to them 
to offer a degree of safety greater than the rest. No one 
could reasonably find fault with the conclusions the 
arrived at from the materials before them. But what { 
wish particularly to point out is the existence of a form of 
lamp, brought out since the issue of the report, which 





opmuate to be the only form which is at once practical and 
absolutely safe. This is the lamp devised by Mr. William 
Morgan, of Pontypridd, and ewied under the name of 
the ‘* Morgan” miners’ safety p. The Royal Commis- 
sioners first saw this lamp at the International Inventions 
Exhibition, held at South Kensington, in 1885, where it 
was awarded the Gold Medal. ith velocities amply 
sufficient to explode the four lamps recommended by the 
Commission, and described in this day’s issue of ENat- 
NEERING, the ‘‘ Morgan” lamp cannot be caused to pass 
the flame. Indeed, it has been exposed to much stronger 
currents, for a considerable time, without that result ever 
having been attained. The miner using it does not easily 
lose his light ; the lamp will bear being greatly inclined 
without going out. The opinion of the Commissioners 
that high illuminating power is incompatible with real 
safety, would probably have never been expressed had 
they had the opportunity of testing the ‘‘ Morgan” 
lamp; for photometric measurements prove it to possess a 
higher illuminating power than any other lamp at pre- 
sent inthe market. Ihave no doubt whatever, ger | 
the immense importance of this question, that you wil 
be willing to open your columns to the announcement of 
these facts. It goes without the saying that my asser- 
tions can be tested by any one who may be found in doubt 
as to their accuracy. 
Yours very respectfully, 
September 17, 1886. Watrer Mawer. 








A BRIDGE QUESTION. 
To THE EprTor oF ENGINEERING. 

Sir,—I must confess to a feeling of great disappoint- 
ment as to the result of my letter on the above subject 
published in your issue of April 23. You certainly in 
general terms support me in my contention, but you do 
not give any definite numerical results, while your three 
correspondents, Ludwig Mertens, ‘‘R. H.,” and E. A. 
Hackett, entirely miss the point and give solutions of the 
most amazing character. That computations so erroneous 
should have been allowed to appear unchallenged and un- 
corrected in your pages says — little for the knowledge 
of English engineers on the vitally important question of 
= and has given rise to much astonishment in Aus- 

ralia. 

The New York Engincering News thought fit to copy my 
letter from your columns, and this led to certain Ameri- 
can engineers forwarding the solutions, These solution 
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This diagram shows by scaling that the weak bolts endure a 
strain of 31,0001b., or nearly 134 tons. 
presented a most pleasing contrast to those appearing in 
your pages, being accurate and neat. One of them I 
inclose, trusting that you may be able to find room for it, 
and so show Messrs. Mertens, Hackett, and ‘‘R. H.” how 
such a question should be approached. 

For the information of ‘‘R.H.” I may say that tle 
bottom chord of the Queanbeyan Bridge is 12 in. square. 
and of timber the elasticity of which is such that it would 
deflect about 6 in. before its full resistance as a beam was 
brought into play. I regret to mf that so far I have been 
unable to induce the eminent and influential engineer who 
is responsible for this singular structure to take any steps 
for the purpose of strengthening it. 

Yours obediently, 


W. C. Kernor. 





STEATITE. 
To THE EpiToR OF ENGINEERING. 4 

S1r,—Will you kindly insert the following request in 
your next issue, as I have already oxhausted the usual 
means of obtaining such information but without any 
success ? 

Can any of the numerous readers of ENGINEERING 
favour me with the names and addresses of mineralogists 
or others who deal or trade in steatite? I require it to 
stand great heat. 

Thanking you beforehand for your kindness in this 
matter, T remain, Sir, yours faithfully, 

H. Cawoop. 

61, St. Maur-road, Fulham, September 21, 1886. 





_Tue NortH German Lioyp.—English agents have 
visited Bremen for the purpose of inducing the manage- 
ment of the North German Lloyd to lay in supplies of 
English coal. The quantity of coal consumed ann 

by this important German shipping undertaking ‘is esti- 
mated at 200,000 tons. 
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SILVESTER’S BOILER FURNACE. 
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WE illustrate above a new type of boiler furnace, con- 
structed by Messrs. Fred. Silvester and Co., of Castle 
Hill Works, Newcastle, Staffordshire. The special 
features are the bridge E, the deflector C, and the anti- 
collapsing stay (Figs. 6 and 7). The bridge is made of 
metal, preferably of a superior quality of malleable cast 
iron, and is hollow with four connections to the water 
space (Fig. 4). The bridge has also perforations to 
allow of the passage of flame through it, and thus, in 
addition to its usual functions, it adds to the heatin 
surface of the boiler. After the hot gases have er 
the bridge they meet the deflector C, which is faced 
with refractory material. This is designed to direct 
the heat against the roof of the flue, and also to aid 
the combustion of the unburnt gases. There is a loose 
door D through which any accumulation of ashes be- 
hind the bridge can be removed. The flue isstayed by 
the bridge, and also by a somewhat similar structure 
placed beyond the bridge, and provided with four 
connections to the water space. This further increases 
the heating surface, and breaks up the hot current of 
products of combustion, so that every part must come 
into contact with the plates. A is a mud-collecting 
trough, and F F cast-iron standards. 








THE ST. JOHN BRIDGE. 

Tuts structure* forms the principal portion of a line 
about 1} miles in length making a connection between 
the Canadian system of railways in Nova Scotia and 
the American system of railways in Maine and New 
Brunswick, and spans the St. John River at St. John, 
New Brunswick. The St. John River empties into 
the Bay of Fundy at St. John, and being of a width 
of one to two miles for a distance of some eighty miles 
north, has hitherto formed a dividing line between the 
Intercolonial Kailway, which passes along the St. 
Lawrence and down through the eastern portion of 
New Brunswick and Nova Scotia, and the New Bruns- 
wick Railway, which connects with the Maine Central 
Railway, forming a direct line to the States. 

The St. John River at its mouth is narrowed into a 
waterway of about 400 ft. in width, and at this point 
meets the tides from the Bay of Fundy, which have a 
rise of 22 ft. to 24 ft. here, thus forming a very rapid 
stream with a current of twelve to fifteen miles an 
hour, running down the river on the ebb tide and up 
the river on the flood tide, and making the erection 
of false work for ordinary construction of bridges quite 
impracticable, 

The original plan of construction contemplated plac- 


ing the piers of the main span on the rock foundation | 
at low water, with a span of 420ft. at the centre and | 
cantilever arms of 143 ft, at each end, but when the | 
foundations were examined at the west end, it was) 


found that the rock was of a broken formation, and it 
was finally decided to place the west pier back upon 
the bank on the solid rock and lengthen the centre 
span to 477 ft. As the east cantilever had to be ex- 
tended over the bank where it was not specially re- 
quired for bridge purposes, the lengthening of the span 
was effected by lengthening the west cantilever arms, 
the west cantilever arm extending out and replacing a 
corresponding amount of the approach trestle work. 
The general dimensions of the span are as follows : 


ft. 
812 6 


* For Figs. 1 to 6 see issue of August 6; for Figs. 7 to 
21 see issue of August 27; for remaining figures, see 
present issue ; for perspective views see issues of August 
6 and September 10, 


in, 
Total length of structure on centres of 
end pins... Se i Poe 





x 


ft. in. 
Length of centre opening from centre 
to centre of the piers ... ; oe 477 0 
Length of centre span 143 6 
We east cantilever 287 0 
ie west cantilever ae wh 382 0 
(The two arms of each cantilever being 
of equal length) 
Length of panels from centre to centre 
of pins, about ... ps aed i 24 0 
Depth of cantilever trusses, 27 ft. at the 
ends, 80 ft. at the centre for the west 
cantilever, and 65 ft. for the east 
cantilever. 
Depth of centre span 27 0 
The central span is supported on granite piers 9 ft. 
by 274 ft. on top, the east pier being about 96 ft. high, 
and the west pier about 50 ft. high. 
The abutment and anchorage for the east cantilever 





| was placed in an excavation in the solid rock to avoid 

any uncertainty regarding the security of the anchor- 
age, and the west cantilever arm is supported and 
anchored on a granite pier 8 ft. by 34 ft. at the top, 
and about 40 ft. in height. All the masonry is of 
granite cut to bed and joint, and left with rock faces, 
and is laid in Portland cement. 

The plans for the superstructure were obtained on 
the American plan of giving the tendering parties 
general requirements as to the strength of structure 
and quality and workmanship, and allowing them to 
submit their own plans subject to such specifications, 

The requirements were that the bridge should be 
proportioned to carry, in addition to its own weight 
|and the weight of woodwork and rails, a train load of 
| 2500 lb. per lineal foot with two locomotives havin 
| an additional driving load of 55,000 lb. on 14 ft. whee 
| base about 50 ft. apart, over and above the 2500 lb. 
| per lineal foot train load. The strains on the bridge 
|chords to be computed with train loads covering the 
| entire span, with the engine loads about 25 ft. on each 
side of the centre span, and the web members to be 
computed with the train crossing the bridge headed 
by two locomotives with the specified weight and 
position of driving wheels. The floor system is re- 
quired to be proportioned for the maximum strains 
produced by the train and locomotive loads, supposing 
the whole load to be carried by the central stringers ; 
and the wind bracing was proportioned for a pressure 
| of 40 lb. per square foot on a surface twice the face of 
| one truss, plus the area of the face of the floor system, 
| plus 10 ft. vertical height for train surface, the pressure 
on train surface being considered as a moving load, 
| and the remaining pressure as uniform load. Under 
| the maximum strains produced by any condition of the 
| above loads and wind pressures jointly, the strain on 
| the steel composing the structure was limited to the 
| following amounts per square inch. 








b. 
For the upper chords 14,000 tension 
| Diagonal ties tis " 3,000 ,, 
| Centre and counter ties ... 12,000 ,, 
Suspension ties bs 10,000 _ sé, 
Wind ties ... ” ax doi, SOD 
Floor beam or stringer flanges ... 12,000 __,, 


For the lower chords and central 

sts sale uae dud doe 
Intermediate posts ‘“ sgn. 
| Wind struts ‘a 35 ” 
| Floor beam or stringer flanges ... 12,000 


| 


” 


| The above values for compression being used for the 
| value of F in Gordon’s formula, the value of A in 
|said formula being taken as z;;;ths for the lower 
| chords and central posts, and as ;;'s;ths for the inter- 
| mediate posts and wind struts. ‘The tensile strains in 
rivetted connections were to be ten per cent. less than 
| the above amounts, and the shearing strains were 
| limited to 10,000 lb. ; the bearing pressure in rivets or 
| pin-holes not exceeding the diameter of rivet or pin 
| multiplied by the thickness of bearing multiplied by 
| 16,000 Ib,, and the strains on the extreme fibres in 
pins from bending not exceeding 20,400 lb. No steel 
|of aless thickness than ;'; in, was allowed tobe used, 


and no rods of a Jess diameter than 1 in, 








The cantilevers were constructed with the compres- 
sion members made principally of 153 in. steel channels 
united by plate and lattice, the lower chord consisting 
of two channels in the end sections with two addi- 
tional central channels as the strain was increased 
toward the centre of the cantilevers, the lower plate 
being nearly uniform in thickness, and the principal 
additions to sections being made by plating the webs 
of the outer channels, as shown in the elevation and 
plans of the lower chord (page 205 ante). The central 
or pier posts were made with a central web, on each 
side of which were placed four channels having the 
webs plated up to give the requisite section and united 
on the outside by lattice work so as to allow of the 
painting of the interior of the posts. 

The intermediate posts were composed of two 
channels having the webs plated up where necessar 
for section, and united on each side by lattice, All 
latticing on both the posts and lower chords was 
double-rivetted at each end, as shown on detail views, 
this being considered desirable on account of the long 
shipment by rail to the site, and the difficulty of 
getting the single-rivetted lattice in position without 
being bent. The centre or pier posts of the canti 
levers and most of the intermediate posts were made 
in two lengths, the centre splice being rivetted in the 
field, and ie placed just above the connections of 
the post in the lateral bracing. In the end panels 
Nos. 1 to4 and 31 to35in the upper chords of the shore 
arms, where compression was found in cases where the 
shore arms were loaded and the central spans un- 
loaded, the tensile strains were taken up by eye-bars, 
and the compressive strains by channels placed out- 
side of the eye-bars, and forming with their lacing, a 
box inclosing the eye-bars, each part being given the 
requisite section to meet the strain it was provided 
for. The outside channel sections were made of vary- 
ing widths so as to be connected by pinned joints in 
the same manner as the eye-bars, and no difficulty 
was experienced in the erection, the eye-bars being 
placed inside the channel sections and the whole 
raised into position at once. The upper chords 
were made with eye-bars of single panel lengths 
arranged two and four abreast, as shown in Fig. 19, 
and these were united at the centre post by two 
pins connected together by tie links, as shown in 
the plan of the top chord and also in the details, thus 
throwing the strains symmetrically on the two halves 
of the post. The diagonal bars were made in pairs 
and in two lengths, being coupled by means of a pin 
which passed through a hole at the centre of the post, 
this hole being made considerably larger than the pin, 
to avoid ambiguous strains. Thelower chord sections 
were made in panel lengths with the ends planed to 
joint, and were united by cover plates above and below, 
the upper plate being reinforced by angles at each 
side. The floor was supported on built beams 3 ft. in 
depth, which were rivetted to the floor beams, and 
also to the lateral hitch plates setting on the lower 
chords, thus forming a rigid connection between the 
floor beam and lower chord for the lateral bracing. 
Four lines of stringers 29 in. in depth, support the 
wood crossties, and were rivetted to angles on the 
floor beams, as shown in details. 

The internal bracing was divided into three systems, 
the lower system placed between the lower chords 
being calculated for the wind pressure on the train 
surface and lower chord system, and the two sets 
of upper bracing, one placed midway between the posts 
and the other between the upper chords, being propor- 
tioned for the wind pressure on twice the area of the 
truss surfaces, the upper system being made to carry 
two-thirds of this pressure. The upper wind struts 
were attached to the ends of the upper chord pins, 
which were planed off at the sides for this purpose, 
and the centre struts were angle-ironed to the posts, 
except in cases where the strut united with the post at 
the intersection of the post and diagonals, as at 
No. 24, where the strut was also attached to the pro- 
longed pin uniting the diagonals. The horizontal 
strut midway between the upper and lower chords was 
bolted to the intermediate post by angle irons rivetted 
between the ends of the channels forming the strut, 
the strut channels being united by single-rivetted 
lacing on each side, as shown in detail at posts 20 and 
24. This central strut was started from the ends of 
the cantilevers at the upper chord level, so that the 
two systems of upper bracing united at that point, and 
were transferred by the lattice girder portal down to 
the shore ends of the cantilevers. Sway ties were 
also introduced between the upper chord and central 
struts, and on the west cantilever additional struts were 
introduced midway between the upper and lower struts 
at posts 26, 27, and 28. The lateral rods were made in 
one or two bars as required by the sections, the single 
bars being attached to the lateral connections by means 
of forked eyes, and the double rods attaching to their 
lateral connections above and below, as shown in the 
details. The forked eyes were formed by oe 
the bar before bending the eye, then bending an 
welding the eye, and then sawing the eye into two 
parts which opened and formed the fork, thus avoiding 
the welding of the eye on to the body of the rod as had 
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been the practice hitherto. The ends of the rods were 
upset for screw threads, and were united by right and 
left-hand sleeve nuts, which were forged of wrought 
iron. In cases were rods of small size were to be 
united to the struts, the forked eye was avoided by 
using double hitch plates bent to leave a space be- 
tween them for the attachment of the rods, as shown 
on the details of centre span, and also on the details 
of the expansion joints. 

The central span was of the same general construc- 
tion as the cantilevers, the channels being of smaller 
dimensions, and both the upper and lower chord being 
made of plates and channels, 

The expansion between the centre span and canti- 
levers is allowed for by making a slotted connection 
in the upper chords at points 12 and 20, and in the 
lower chords at points 13 and 19, as shown in Figs. 11 
and 12, and in detail views, the posts 13 and 19 being 
allowed to rock on their lower bearings to allow of 
expansion. The stringers at 13 and 19 also allow of 
expansion by being plated on the cantilever arms 
and sing them through mortices in the floor- 
beam, the projecting plates receiving the ends of the 
stringers in the centre span, and supporting them by 
means of a flat key passing through a slotted hole in 
the stringer ends of the centre span, as shown in the 
details of expansion joint. For the purposes of erec- 
tion, these joints at panels 12 and 20 of the upper 
chord and 13 and 19 of the lower chord, were made 
rigid to allow of the continuation of the cantilever 
plan of erection to the centre of the centre span. This 
connection was made at the lower chord by means of 
two screws working through a packing block in the 
ends of the lower chord in the centre span, and bearing 
against packing blocks on the lower ends of posts 13 
and 19 as shown in Fig. 12, and detail of lower ehord 
plan at 19. The connection at the upper chords 12 
and 20 was effected by means of two stirrups 
passing through a plate bearing on two channels 
rivetted in the end of the upper chord of the centre 
span, and passing round the pin at the head of 
post 20 of the cantilever span. By adjusting the nuts 
on the stirrups and the screws at the bottom of posts 
13 and 19, the projecting portion of the central span 
could be moved in or out or up and down at the end 
as was required for making the central connection, thus 
avoiding the necessity of making the last piece after 
the work had been erected, which would have been a 
matter of considerable delay with the point of manu- 
facture distant from the place of erection. The lateral 
system of the cantilevers terminated on the lower chord 
at panels 13 and 19, and on the upper chord at panels 
12 and 20, a separate strut being provided for the 
centre span at these points as shown in Figs. 11 and 12, 
and in the detail views. 

(To be continued.) 








STEAM-JACKETTING AND COMPOUNDING 
LOCOMOTIVES. 
Experiments on the Steam-Jacketting and Compounding of 


Locomotives in Russia.* 


By Mr. ALEXANDER BoropIn, of Kieff. 


(Concluded from page 302.) 

Comparative Work done by Compound and Ordinary 
Locomotives with equal Consumption of Water and Fuel.— 
In order to be able to compare the work done by engines 
A7and A 22 on an equal consumption of water and fuel, 
we must select a series of tests made with the same 
average boiler pressure, and the same mean number of 
revolutions per minute. Table III. gives the results of 
tests made under these conditions. 

Analysing the data contained in this Table in a similar 
manner to Table II. we find : 

1. For an equalconsumption of water of 5236 lb. per 
hour, the compound engine developed 222 horse-power. 
or 19 per cent. more than engine A 22, which develope 
187 horse-power. 

2. For an equal consumption of water of 5581 lb. per 
hour, the difference in the work developed is 11 per cent. 
in favour of the compound engine. 


8. For an equal consumption of oy 71870 lb. of wood 


per hour, the compound engine developed 246 horse-power, 
or 82 per cent. more than engine A 22, which developed 
187 horse-power. 

pL 

4, For a consumption of yey 71074 lb. of wood per 
hour the difference is still 24 per cont. in favour of the 
omen’ 

e therefore arrive at the following conclusions : 

1, For the same consumption of water and fuel per 
hour, the work done by the compound engine is greater 
than that done by the ordinary engine. 

2. For the same boiler pressure and the same speed, the 
increase of work done by the compound engine compa: 
with ordinary engines, diminishes in proportion as the 
total consumption of fuel and water increases, 

3. For an —; consumption of 48001lb. of water per 
hour (with 141 lb. boiler pressure, and 85 revolutions per 
minute), the work done by the compound engine is 19 
per cent. greater than that done by the ordinary engine, 

4, Under the same conditions, and for an equal con- 





* Abstract of paper read at the London meeting of 
echanical Engineers. 
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sumption of 1570 Ib. of fuel per hour, the work done by 
the compound engine is 32 per cent. greater than that done 
by the ordinary engine. 


Taste III. 




















Engine A 22 (Ordinary). Engine A 7 (Compound). 
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Comparative Consumptions of Water and Fuel in Com- 

und and Ordinary Locomotives doing Equal Work.— 
The same tests may be taken in making comparisons 
of the consumption of water and of fuel for the same 
amount of work done, All the necessary data are given 
in Table IV. 






































TaBLE IV. 
Engine A 22 (Ordinary). Engine A 7 (Compound). 
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As it is impossible to make a direct comparison of the 
figures in this Table, we are obliged to plot a curve 
(Fig. 10), showing for the compound engine the varia- 
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tion in the consumption of water per hour per indicated 
horse-power, according to the quantity of work done 
at the same boiler pressure of about 136.5 1b. and at the 
same speed of about 85 revolutions per minute, Test 
No, 13 is the only one with engine A 22 which allows an 
accurate comparison to be made with the tests of the com- 
pound engine. Test No. 16, made with a smaller number 
of revolutions per minute than the preceding test, can 
furnish only approximate results. 

If we examine the curve in Fig. 10, we find the com- 
pound engine, when indicating 187 horse-power, consumes 
under the conditions mentioned 22.66 lb. of water per 
hour per horse-power. When doing the same work the 
ordinary engine A 22 uses 27.94 lb. per hour per horse- 
power, thus showing an economy of 19 per cent. in favour 
of the compound engine. Similarly when 209 horse- 
power are being developed, \there is an economy of 13 
per cent, in favour of the compound engine, 

The economy in the consumption of fuel at 187 horse- 
power was 29 per cent., and at 209 horse-power 24 per 
cent. From this we conclude : 

1. For doing the same work the compound engine uses 
less fuel and less water than the ordinary engine. 

2. At the same boiler pressure and the same speed the 
economy diminishes with the increase of work done. 

3. With a pressure of about 136.5 lb., and a mean speed 
of 85 revolutious per minute, and a total development of 
190 horse-power, the compound engine gives an economy 
compared with the ordinary engine of 19 per cent. in 


red | consumption of steam, and of 29 per cent. in the amount 


of fuel. 

Effect of Jackets on Consumption of Steam.—Table II, 
ives the observed consumption of steam per hour per in- 
icated horse-power during the tests with and without the 

pat (including the steam used in the jackets them- 
selves). 

The examination of these columns shows that for the 
ordinary engine A 22, when working with the greatest ex- 
parsion of 4.8 fold in the first notch, an economy of 12 per 
cent. was obtained by the use of the jackets. With 3.3 





fold expansion in the second notch, the effect of the 
jackets disappeared ; with 2.5 fold expansion, the economy 
with the use of the jackets was 3 per cent., and for 
smaller ranges of expansion it decreased by degrees to 
nothing, and even e negative when the expansién 
was only 1.3 fold. 

Passing on to the tests of the compound engine we must 
observe in the first place that the consumption of steam 
in the tests made when the jackets were at work must up 
to a certain point be greater than when the jackets were 
not at work, in consequence of the greater mean speed of 
working when the former tests weremade. Nevertheless 
the negative results given by the jackets cannot be dis- 
puted. This perfectly unexpected result may to a certain 
extent be explained by peculiarities in the construction of 
the compound engine, and by the conditions under which 
it was worked. , 

_In the first place we must observe the favourable posi- 
tion of the intermediate receiver placed inside the hot 
smokebox, where the temperature rises to 540 Fahr. and 
upwards. The steam in its passage from the small to the 
large cylinder thus encounters a new and abundant 
source of heat, and is heated up to a certain point (per- 
haps even x iapwomee and in this state enters into the 
large cylinder to complete its work. The compound loco- 
motive therefore works under more favourable conditions 
than a compound stationary engine, in which the inter- 
mediate receiver is not heated ; consequently the useful 
effect of the jackets should be jess than in ‘a compound 
stationary engine. 

Moreover in a compound locomotive, provided with 
steam-jacketted cylinders similar to those of the engine 
A7, the loss of steam in heating the cylinders and jackets 
at each opening and closing of the regulator would be 
greater than in an ordinary engine, taking into considera- 
tion the large volume of the cylinders and jackets ; but 
as the consumption of steam per neeegewer per hour is 
less in the compound locomotive, it follows that the ex- 
penditure of steam for supplying the jackets in the com- 
pound engine is relatively greater than in the ordinary 
engine. These circumstances, to which must be added 
the probably imperfect draining of the condensed water, 
brought about the negative results given by the jackets of 
the compound engine. 

Trials made in 1881-82 with Compound and Ordinary 
Locomotives while Running.—Prior to the tests described 
above, made in 1881-82, and therefore after the first 
engine had been changed to the compound system, a num- 
ber of experimental runs were made with engines A 22 
and A 7, 

The following approximate conclusions are arrived at 
from these trials : 

1. When the jackets are not in use, the compound 
engine gives in comparison with the ordinary engine, an 
economy of 13 per cent. in consumption of steam, and 24 
per cent. in consumption of wood. 

2. Admission of steam into the jackets does not sensibly 
affect the consumption of steam in the ordinary engine; 
whilst in the compound engine it preduces an injurious 
effect, and increases the consumption of fuel and water 
per indicated horse-power. 

These conclusions therefore agree with those derived 
from the tests carried out in 1883 and previously de- 
scribed. 

III. Consumption of Fuel in Compound Locomotive, and 
in Ordinary Engines < same Class, during Regular Work 
at Kasatine.—The ordinary work of a locomotive in ser- 
vice depends on such a number of differentjcircumstances, 
which occur on the road and are of a nature to produce 
disturbing influences, that it is very difficult or almost 
impossible to arrive at any accurate conclusion concern- 
ing the result of the ordinary work done by the engines 
when running. Nevertheless, after five years’ regular 
work of the compound engine, it is interesting to compare 
the data thus obtained as to the consumption of fuel in 
this engine and in the others of the same class A, during 
their work at Kasatine under conditions more or less 
identical. 

This comparison shows that, during the period 1881 to 
1885 inclusive, the mean consumption of wood was : 
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IV. General Conclusions,—1. Comparing the cages or 
tions of steam per horse-power, as arrived at by totally 
different means in the testing shed and when running 
with experimental trains, we find that the consumption of 
steam per horse-power during all the tests increases re- 
gularly as the boiler pressure diminishes, 

The results of the tests carried out with the jackets at 
work are not referred to here because the jackets were 
not working properly in the experimental trains. 

2. Comparing the consumption of steam per indicated 
horse-power at different degrees of expansion, obtained 
with the ordinary engine A 22 when working without 
jackets in the experimental trains, we find the work done 

y the steam when running in the first notch is not only 
not more effective, but is even less economical than when 
working in the second notch (with a smaller d of ex- 
pansion); this conclusion is confirmed by the results 
obtained in the testing shed in 1882 and in 1881. The 
consumption per indicated horse-power in the third notch 
(expanding about 2,5 times) is hardly ter than when 
working in the first notch (expanding five times). _ 

3, Comparing in the same manner the consumption of 
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steam in the compound engine, we find for all the posi- 
tions (73 deg., 70 deg., 60 deg., and 50deg.) of the revers- 
ing screw of the large cylinder, a regular though slow 
increase is observed in the consumption of steam 
horse-power, in proportion as the degree of expansion 
decreases between the limits of 6.7 and 2.7 ;* which did 
not take place with the ordinary engine A 22. This 
difference is explained if it be remembered that in the 
compound engine the condensation of steam Soneg siete 
sion is comparatively less, and consequently this con- 
densation does not produce such a bad effect on the total 
consumption of steam at an early cut-off or a high degree 
of expansion as it does in ordinary engines. . 

raat the consumption of steam at different posi- 
tions of the reversing screw of the large cylinder, we find 
that, with the same degree of expansion, the lowest con- 
sumption took place with the screw at 60deg. (corre- 
sponding with an admission into the large cylinder during 
58 per cent of the stroke); this was observed at each 
position of the reversing lever of the small cylinder. This 
result might almost have been expected, taking into con- 
sideration the proportions of the two cylinders, 1 : 2.04. 
In order, therefore, to work under the most favourable 
conditione, the distribution of the steam should be so 
arranged that the admission into the large cylinder should 
be constant, no matter what may be the position of the 
reversing lever of the small cylinder, and that the admis- 
sion to the large cylinder should depend upon the ratio of 
the volumes of the two cylinders. 

4. Passing on to the question of the economy produced 
by the steam jackets on the compound engine we arrive at 
the following conclusions : 

(a) The steam jackets on the ordinary engine, while 
working in the testing shed in the first and second notches, 
undoubtedly gave a mean economy of steam of 16 to 13 
per cent. In the experimental trains the jackets did not 
generally give satisfactory results, except when the ordi- 
nary engine was working in the first notch; but this must 
be attributed partly to the losses of steam necessary for 
warming up the walls of the jackets each time the regu- 
lator was opened, and above all to the defective drainage 
of the jackets, which probably transformed them into 
condensers. A better means of draining the steam 
jackets must therefore be sought for. 

(b) The compound system undoubtedly gave an economy 
of steam and of fuel ; the amount of this economy varies 
sensibly with the conditions under which the engine is 
working, and in ordinary work it may be taken at from 
15 to 20 per cent. 

The greater quantity of water evaporated per pound of 
wood in the tests with the compound engine cannot yet be 
attributed with certainty to the compound system ; it may 
result from individual peculiarities of the boiler and of the 
fireman, and also from lack of sufficient accuracy in esti- 
mating the consumption of woed. Nevertheless, inas- 
much as the compound engine consumes less fuel when 
doing the same amount of work, it will consequently re- 
quire less blast, and will less frequently need an injurious 
contraction of the blast nozzle; and from this cause 
it is possible to utilise the fuel better. 

Furthermore, the smaller consumption of steam in the 
compound engine allows of its taking heavier trains 
wherever there is already a surplus of tractive prt as 
well as of adhesion. This is one of the principal benefits 
of the compound system, which must not be lost sight of 
when judging of its value. 

5. Considering that the compound locomotive with which 
theexperiments were carried out involved scarcely any com- 
plication, that building these engines costs about the 
same as ordinary engines, and that a decreased consump- 
tion of fuel lessens the cost of boiler repairs and of pro- 
viding feed-water, &c., it may be concluded that there is 
an undoubted advantage in building locomotives on the 
compound system. : 

In concluding this paper the author wishes again to 
draw attention to the advantages of a testing shop, pro- 
perly fitted up, for investigating all the conditions of the 
work done by locomotives and their boilers ; an idea cau 

formed on this subject by comparing the methods 
described in this paper in Parts I. and II., and by re- 
marking that the methods of observation in the testing 
shop are simple, accurate, easily calculated and checked ; 
while the others are difficult, deal with very small quan- 
tities, are very complicated, incapable of verification, 
and dependent upon all sorts of eventualties which may 
happen when the train is running. That the author was 
obliged to have recourse to such complicated and difficult 
processes, whereby this work was extended over several 
years, was because of the primitive nature of his testing 
shed, and chiefly because he had no dynamometer such 
as would have rendered it possible to carry out the tests 
under all desired conditions of pressure, expansion, 
speed, &c. 








LIGHTHOUSES AND MARINE 
SIGNALS.t+ 


By Sir James N. Dovetass, M. Inst. C.E., President of 
the Section. 
(Concluded from page 304-) 

THE primary distinction of form having been deter- 
mined, the Committee proceeded to the deliberation of 
the subordinate or particular distinctions of colour, sur- 
mounting beacons, names, numbers, letters, &c. 

With the uniform system, which is now being rapidly 
adopted throughout England, Ireland, and Scotland, an 





* In the test in which the position of the reversing 
lever was 1-50deg., it appears that the expansion was 
carried too far (9.1 times), 

+ Address to the Mechanical Science Section of the 
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important step has been taken towards identity of prac- 
tice throughout the whole maritime world. 

In 1878 the successful illumination of buoys was accom- 
plished by Messrs. Pintsch, with comp oil gas, and 
since then the system has been very considerably de- 
veloped in this country and abroad, and thus these 
important aids to navigation are being rendered efficient 
by night as well as by day, thereby becoming more perfect 
accessories to lighthouses and light-vessels. The Pintsch 
gas buoys now in use are found to burn continuously for 
three to six months, according to size, without any atten- 
tion. Neither oil nor electricity has yet been successfully 
applied to the lighting of buoys, but there now appears 
to be no reason why electricity from storage batteries 
should not be found efficient for the purpose, at a reason- 
able cost. 

Automatic bell buoys, of various designs, and the 
Courtenay automatic whistling buoy are found to render 
important aid to navigation in fogs, but unfortunately 
none of these apparatus have at present that reliabilit 
which should be characteristic of a coast signal, and all 
such buoys should be used with caution, owing to their 
action being dependent on the motion of the sea surface, 
The remedy for this defect is a problem which has yet to 
be satisfactorily worked out. 

Until very recently a beacon was known to the mariner 
asa day signal only. Numerous structures, varying in 
form and dimensions, have for many years occupied 
prominent positions on shore and on rocks and shoals at 
sea, in all the maritime countries of the world, and some 
of these have been the work of considerable labour and 
cost. 
coast of Cornwall, completed by the Trinity House in 
1840, and which in 1870 was replaced by the present light- 
house, required, before the days of steam tenders, five 
years to erect, and cost nearly 11,300/, The recent 
successful lighting of beacons with automatic apparatus, 
in occasionally inaccessible positions, by electricity, com- 
pressed mineral oil gas, and petroleum spirit, forms an 
important epoch in the history of lighthouse illumination. 
In 1884 an iron beacon, lighted by an incandescent lamp 
and the current from a secondary battery, was erected on 
a tidal rock near Cadiz. Contact is me | and broken by 
a small clock, which runs for twenty-eight days, and 
causes the light to show a flash of five seconds, followed 
by a total eclipse of twenty-five seconds. The clock is 

so arranged for eclipsing the light between sunrise and 
sunset. The apparatus is the invention of Don Isas 
Lavaden. 

In 1881 a beacon, lighted automatically by compressed 
oil gas, on the Pintsch system, was erected in the River 
Clyde, and many other such structures have been erected 
in this country and the United States. In 1881-82several 
beacons, lighted automatically by petroleum spirit on the 
system of Herr Lindberg and Herr Lyth, of Stockholm, 
were established by the Swedish lighthouse authorities, 
and are reported to be working efficiently. Last year a 
beacon lighted on this system, and another lighted by 
Pintsch’s compressed gas, were erected by the Trinity 
House on the banks of the Thames, near Erith, and are 
found to be very efficient aids for the navigation of the 
river by night as well as by day. The petroleum spirit 
lamp burns day and night at its maximum intensity, and 
shows a white light with a short occultation at periods of 
five seconds, The occultations are produced by a screen, 
rotated around the light by the ascending current of 
heated air from the lamp acting on a horizontal fan. As 
there is no governor, the periods of occultation are subject 
to slight errors, but the gas beacon, which shows a white 
flashing light at periods of two seconds, is provided with 
a clock (specially designed for this beacon), which not 
only regulates with precision the flashes and eclipses, but 
also extinguishes the light a few minutes before sunrise 
and re-lights it just before sunset, a very feeble pilot light 
being left burning during daylight. Arrangement is 
made in the clockwork for a bi-monthly adjustment to 
meet the lengthening or shortening of daylight. These 
two lighted beacons are in the charge of a boatman, who 
visits them at least once a week, when he cleans and 
adjusts the apparatus, and cleans the lantern glazing. 
These systems of lighted beacons are not yet sufficiently 
matured for forming a decided opinion as to their relative 
efficiency and economy, but it may be considered certain 
that they will both be extensively adopted, because, in 
numerous cases, for the secondary illumination of ports, 
estuaries, and rivers, automatic lighted beacons can be 
installed to fairly meet the local requirements of naviga- 
tion, at a fraction of the first cost and annual mainte- 
nance of a lighthouse with its keepers and accessories. 

In 1881 it was considered by the lighthouse authorities 
of this country that the time had arrived when it was 
absolutely necessary that an exhaustive series of experi- 
mental trials should be made, on a practical scale, for the 
exact determination of the relative merits (both as regards 
efficiency and economy) of the three lighthouse illumi- 
nants, electricity, gas, and mineral oil, which, by the 
process of natural selection, may be regarded as the fittest 
of all those at present known to science. After many 
unforeseen difficulties been overcome, this question 
of universal importance was, in July, 1883, referred by 
the Board of Trade to the Trinity House, who accepted 
the responsibility of carrying out the investigation. 

A Committee was formed of members of the Corpora- 
tion, who secured the friendly co-operation of the Scotch 
and Irish Lighthouse Boards, and many distinguished 
scientific men at home and abroad: I had the honour of 
acting, in my official capacity as engineer-in-chief to the 
Trinity House, in making the arrangements for exhibit- 
ing the experimental lights, and in reporting to the Board 
from time to time, as in all other matters referred to me 
professionally. 

hese investigations were carried out in full view of all 
who were in any way interested in the subject. The 








whole arrangements were open to public inspection, and, 
in their desire to arrive at a wise and just decision on so 
important a question, the Trinity House Committee 
courted the fullest inquiry. Many members of scientific 
societies, especially those connected with engineering, 
were invited, and visited the station. The French light- 
house authorities, who rendered much kind assistance in 
obtaining observations, sent their representatives to view 
the arrangements, and officers from the lighthouse services 
of Germany, Denmark, Norway and Sweden, Russia, 
Italy, Spain, Brazil, the United States, and Canada 
visited the station and witnessed the experiments. 

In order to obtain, with uniformity and method, a con- 
sensus of comparative eye-m ts—in addition to 
the measurements of the Committee and their officers at 
their different stations ashore and afloat, to those of the 
coastguard men at nine stations between Dungeness and 
the North Foreland, and to the more precise scientific 
measurements of the experts—special observation books 
were pre and widely distributed to shipping associa- 
tions and port authorities, with a view to their securing 
the co-operation of masters of vessels, pilots, and others 
navigating in the vicinity of the South Foreland. 

The South Foreland station is especially adapted for 
lighthouse experiments generally, because of the existing 
facilities for observations on land and sea. The land in 
the neighbourhood has no hedges and few trees, and 
affords facilities for observations at distances of between 
two and three miles. The station is provided with 
surplus steam power for driving experimental machines 
for electric lights and it is easily accessible from 
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ndon. 

Three rough timber towers of sufficient strength to 
withstand, without tremor, the effects of heavy gales, were 
erected at the rear of the High Lighthouse, 150 ft. apart. 
These towers were marked in large letters A, B, and C. 
A tower was devoted to electricity, B to the gas system 
of Mr. Wigham, and C to such gas or oil lamps as might 
be proposed to, and approved by, the Committee for trial 
during the experiments. A lantern of the usual first- 
order dimensions, but with an additional height in the 
glazing for the passage of beams from superposed optical 
apparatus of the first order, was provided for each tower. 
The optical apparatus in each lantern was, in the outset, 
special in relation to the illuminant to be used for pro- 
ducing fixed and flashing lights. For the electric arc 
lights, optical apparatus of the second order of Fresnel 
was adopted, the apparatus having a focal distance of 
700mm. The dimensions of this apparatus are greater 
than optically required for the largest electric arc light 
yet tried for lighthouse illumination, but the internal 
capacity is found to be only just sufficient for the perfect 
manipulation of the light by a lightkeeper of possibly 
robust build. For the large gas and oil flames in the A 
and C lanterns the apparatus adopted was of the usual 
first-order size, having a focal distance of 920 mm, 

The lanterns were partially glazed on opposite sides, 
north and south, the southern arc being chiefly for obser- 
vation from the sea. To the northward the land is better 
adapted for observations on shore, and here three observ- 
ing huts were e at the respective distances of 
2144 ft., 6200 ft., and 12,973 ft.; each hut was provided 
with accommodation for two watchers, and a chamber 
fitted with a large plate glass window in the direction of 
the experimental lights, and special apparatus for their 
photometric measurement. The third hut proved to be 
practically of but little value for photometry, the distance 
being too great ; it, however, afforded an accurately known 
distance for eye-measurements, and a barrack and start- 
ing-point for watchers endeavouring to determine the 
vanishing distance of each light during hazy weather. 
In this they were further assisted by white painted posts 
placed throughout the whole track to the experimental 
lighthouses, at distances of 100 ft. apart, the distance of 
each post from the lights being plainly marked on it in 
black figures. For the more exact examination and 
measurements of the intensity of each luminary and that 
of the beam from each optical apparatus, a photometric 
gallery was erected in a convenient position, 380ft. long 
GF otk wide, and provided with all the mecesmes 
appliances. 

uring a period of over twelve months the experimental 
lights were exhibited, and watched by numerous observers, 
trained and untrained, scientific and practical. Durin 
that period a vast amount of valuable evidence was col- 
lected, by the aid of which the Committee were subse- 
quently enabled to state their conclusiuns with definite- 
ness. During these investigations intensities were shown 
in a single oil and gas luminary about three times greater 
than the electric arc luminary first adopted at Dungeness 
in 1861, while, with « single electric arc luminary, there 
was shown a practically available focal intensity about 
fifteen times greater than that of the Dungeness luminary, 
and the highest yet shown to be poustidally available for 
the service of the mariner. 

With gas and oil the highest intensity of a single lumi- 
nary and optical apparatus was tripled by the use of 
three superposed luminaries and optical apparatus, and 
although optical arrangements were made for triple electric 
luminaries, and experiments were carried out with these 
at comparatively low intensities, it was soon found that 
all the electromotive force available at the station could 
be conveniently applied with efficiency and permanency 
in one compact focal luminary, and its optical apparatus. 
This fact demonstrated that the electric arc has the most 
important requisites of a lighthouse luminary, viz., maxi- 
mum intensity and minimum focal dimensions, and in 
states of the atmosphere, from clear weather to thick fog, 
an incontestable superiority over the utmost accumulative 
efforts of its rivals—gas and oil. It was therefore con- 
sidered to be unnecessary to incur additional cost for ex- 
hibiting the electric arc light, under the same conditions 
of accumulative powers as its rivals, for showing a maxi- 
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mun intensity. With the best gas and oil luminaries it 
was found that, where gas of the ordinary commercial 
quality is employed, there is no appreciable difference, 
either in the intensity or focal compactness of the lumi- 
nary, but when the richest gas from cannel coal and 
mineral oil is used, there is found to ba a superiority in the 
maximum intensity of this luminary over oil of about 
45 per cent., and in focal compactness of about 10 per 
cent. ; but in haze and fog, when the maximum intensity 
only is required, this difference was found to effect no 
appreciable gain in penetrative power, therefore the ques- 
tion of merit between these illuminants was found to re- 
solve itself into one of economy only, and in this respect 
mineral oil at the present market prices was found to have 
a considerable advantage. 

The relative penetrability per unit of light of the best 
gas and oil flames in haze and fog, is so nearly identical 
that the question is of no practical importance in light- 
house illumination. But, with regard to the relative 
atmospheric absorption of these lights and the electric are 
light in certain impaired conditions of the atmosphere, 
the electric arc light is found to compare somewhat un- 
favourably. The general result of the photometric mea- 
surements of the three illuminants showed (1) that the 
oil and gas lights, when shown through similar lenses, 
were equally affected by atmospheric variation ; (2) that the 
electric light is absorbed more largely by haze and fog than 
either the oil or the gas light; and (3) that all three are 
nearly equally affected by rain. Experiments, made in 
the photometric enw at the South Foreland with the 
electric arc light, have shown that the loss by atmospheric 
absorption is by no means so great as was previously sup- 
posed, It would have been most interesting and instructive 
to have obtained data for exactly determining the relative 
co-efficients of atmospheric absorption of the electric arc, 
gas, and oil luminaries, but the necessary observations 
and measurements for effecting this would havé pro- 
longed the time too much, and added too much‘te the 
cost of the investigation, especially when it is remem- 
bered that with the electric arc light there is for coast 
illumination such an enormous preponderance of initial 
intensity at disposal that a small percentage of pene- 
trating efficiency is of no practical importance. 

In 1836 Faraday showed by actual experiment that the 
penetrating power of a light in atmosphere impaired by 
such obstruction as fog, mist, &c., is but very slightly 
augmented by a very considerable increase in‘ the in- 
tensity, and M. Allard, late engineer-in-chief to the 
French Lighthouse Board, has more recently shown, after 
long experimental and practical research, that, in an 
atmosphere of average transparency, a beam of light 
equal to 6259 becs (Carcel) would penetrate 53 kilometres, 
yet when augmented to twenty times that intensity, or 
125,000 becs (Carcel), it would only penetrate 75.40 kilo- 
metres ; showing that, in the average condition of atmo- 
spheric transparency, 2000 per cent. of increased intensity 
ae! gives 42 per cent. longer range. 

he South Foreland experiments have demonstrated 
that, while with both gas and oil an ordinary intensity 
of light can be adopted for clear weather sufficient to 
reach the sea horizon with efficiency for the mariner, a 
maximum light can be shown with impaired atmosphere 
fifteen to a times this intensity, and that in these 
respects both illuminants are practically on an equality. 
This maximum light of gas and oil is considered by the 
Committee to be sufficient for all the ordinary purposes of 
navigation, and, for this, mineral oil is the most econo- 
mical illuminant ; but for some special cases, where the 
utmost intensity and penetration are demanded, these 
results can only be attained by electricity, and by this 
agent an a more than ten times that of the maxi- 
— of either oil or gas is found to be practically avail- 
able, 

With regard to the gas and oil lights, the report of the 
Committee states that : ‘‘ It appears from the direct eye 
observations, made at distances varying from three to 
twenty-seven miles in clear weather, that through an- 
nular lenses, light for light, there is practically no 
difference. Both reach the horizon with equal effect. 
In weather not clear the records indicate practically the 
same relation. In actual fog, again, the records indicate 
a general equality of the lights. Both are lost at the 
same time, both are picked up together ; and although 
here and there a very slight superiority is attributed to 
the gas, this superiority is of no value whatever for the 
purposes of the mariner.” A point referred to in favour 
of gas is the well-known one of greater handiness and ease 
of ven = he than oil, which is of importance for small 
beacon lights, where a constant attendant is not provided; 
but this does not apply to a coast light, where a light 
keeper is always required to be on the watch in the lantern 
from sunset to sunrise. With oil the great advantage, in 
addition toeconomy, lies in the simplicity of its applica- 
tion to a coast lighthouse in any part of the world, how- 
ever limited the space the lighthouse is necessarily re- 
guired to »ecupy. The final conclusion of the Committee 
on the relative merits of electricity, gas, and oil as 
lighthouse illuminants is given in the following words : 
“That, for ordinary necessities of lighthouse illumination, 
mineral oil is the most suitable and economical illuminant, 
and that for salient headlands, important landfalls, and 
places where a very powerful light is required, electricity 
offers the greatest advantages.” 

In caneilion it may safely be asserted, now that the 
relative merits of electricity, gas, and oil have been 
accurately determined, that these investigations of the 
Trinity House Committee will, for many years to come, 
furnish to the lighthouse authorities of all maritime nations 
of the world, and their engineers, very valuable data 
which cannot fail to assist very largely in the develop- 
ment of lighthouse illumination, and thus tend very ma- 
terially to the present aids to navigation, and to a con- 
sequent reduction in the loss of life and property at sea. 





AN ELECTRIC METEOROLOGICAL SCALE 
READER. 

PrimrRosE's electric meteorological scale reader is an 
instrument designed to measure the height of a varying 
column of mercury at any distance from the observer to 
which it is possible to convey one wire for electric com- 
munication. It is intended to be used pepe ond to 
register observations from mountain tops, high altitudes, 
by the use of — balloons, deep and dangerous places, 
&c. The record may be obtained either continuously or 
at intervals as desired, and the scale divided into any 
number of sections considered necessary. It is the inven- 
tion of Mr. George R, Primrose, of the P. and O. Com- 
pany, London. ! 

The principle of action is illustrated in Fig. 1 as applied 
to asyphon barometer CN. A small wire rod GR, conduct- 
ing electricity, is passed pac aomrengge 5 4 into the portion 
of mercury it is desired to measure, N R, and by a series 
of regular and graduated movements raised upwards from 
a certain arranged starting-point R. When the contact 
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is broken by the rod GR moving out of the mercury N, 
the electric current immediately ceases, and the distance 
to which the wire has travelled shows the required mea- 
surement, 

The necessary motion is communicated by an electro- 
magnet D, which, acting upon a ratchet- wheel A by 
a succession of beats or pulsations, turns a second 
wheel B, which ually raises the rod GR out of 
the mercury R This dipping rod G _R, as it 
may be called, on arriving at its highest point H, is 
allowed to fall by its own force of gravity to the point at 
which the measurement is to commence, 8. This is 
accomplished by a certain geen of the cogged wheel B 
being left blank. A stop F, regulated by a screw, pre- 
vents the rod G R from falling too far, and allows an 
accurate adjustment of the distance to be made. 

The battery Z and recording electro-magnet Y remain 
with the observer. The other portions of instrument are 
in connection with the barometer C N, placed in the 
desired locality. 

The primary telegraph wire X U, on leaving the battery 
Z, firstly passes to the recording electro-magnet Y in the 
office of the observer; it then proceeds to the distant 
motor electro-magnet D, giving motion to the instrument. 
and afterwards way of the contact breaker K an 
ratchet spring M, le i the return wire O, ing to 
earth. This completes the arrangement by which a con- 
tinuous pulsatory movement is communicated to the 
barometer wheels A B whenever the electricity is turned 
on, 

The object of the next connection is to utilise the current 
when cut off from the magnet D, by passing it through the 
barometer C N. This is accomplished by a conducting 
wire T to the barometer R, branching out of the pri- 
mary wire U at a point P immediately in front of the 
motor electro-magnet D. It proceeds immediately tothe 
dipping rod R G, and continuing its course through the 
portion of mercury to be measured, R. W, passes by way of 
the back platinum point L of the ratchet spring i ain 
to the primary wire O, returning to earth. The result of 
this connection is that when the electricity is cut off from 
the magnet D to its ratchet spring M, it is immediately 
turned on to the wire N, passing ~ deed the barometer 
CN, and vice versd, by a constant and rapid succession of 
breaks and contacts, producing on the printing magnet Y 
in the office of observer, the same series of magnetic in- 
tervals, firstly through magnet D and secondly through 

meter RN. This double action continues regularly 
until the barometrical current is broken, when only a 
single action wil] he maintained, 





We have now produced by the pembing arrangement Y, 
a succession of dots or dashes V W, shown double at W, 
when the electric current passes through both the motor 
electro-magnet D and barometer RN, and single, V, when 
the current only passes through the magnet D. By ob- 
serving this double record W, which is easily distinguished 
owing to the printed marks being produced double in 
number within the same space, we are able to count how 
many upward sectional movements the dipping rod RG 
has made before its electric current was broken, and thus 
calculate the wip at which the mercury is standing in 
the barometer C N. 

The calculation is made on a basis of 3 in. divided by 
hundreds, S H, as shown in the diagram, As one motion 
of the ratchet wheel corresponds to one diminished move- 
ment upwards of the dipping rod R G, 150 barometrical 
dashes W 1, 2, 3, &c., would pepeatans the height of the 
mercury measured as 1} in. RN. This is after leaving 
out of account every second dash as a magnet D dash. 

The reason why the dipping rods E and G descend into 
double tubes of mercury y and J, is because it seems to 
secure in an efficient manner without friction a continuous 
sliding electrical contact. It also allows an adjustment 
J, whereby the electric contact may be delayed and read- 
ings taken from any intermediate point of the scale S H. 

he same principle of measurement my be applied to 
the usual observations in connection with temperature, 
rainfall, direction and pressure of the wind, &c., by 
slightly modifying the existing instruments, so that the 
various actions may be adapted to the necessary sliding 
scale of mercury 8 H. 

This instrument may also be applied to commercial 
purposes, such as to show the amount of water in a distant 
river or reservoir, to register the flow and ebb of tides, &c. 

By a slightly different connection of the conducting 
wires from that which has just been described, the elec- 
trical break and contact may be made from the office of 
the observer, and the curve arranged upon a revolving 
cylinder in the usual manner. This in some positions 
would be safer and better. 


In Fig. 2 the second arrangement is shown. Here the 
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first connection of the main wire K, after leaving the 
office of observer, is to the motor electro-magnet B. From 
this it proceeds and joins together the two platinum points 
Cand D, which regulate the movement of the ratchet 
spring A. The circuit is then completed through the 
latter half E of the ratchet spring, and by a wire H run- 
ning to earth. On a short electrical contact being made 
over this course K BCE H, the motion of the ratchet 
spring E changing from the one platinum point C to the 
other D, causes a break in the current which results in a 
double dot A, Fig. 4, being produced by the peinting *P 
paratus, Fig. 3. By bridging over this interval C 4 
means of another circuit from the electro - magnet 
through the mercury of barometer G and to earth, on the 
electricity being turned. on, no break occurs, and one long 
dash is the result, D, Fig. 4. 

The printing apparatus as represented in Fig. 3 consists 
of a horizontal cylinder A upon which is placed a paper 
ruled off into divisions and numbered so as to receive the 
record in a convenient form. One revolution of the cy- 
linder makes 300 separate connections E with the battery, 


Fig a 
The Printed Record 
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and at the same time turns a fine screw D which moves 
the printing electro-magnet C horizontally in front of the 
paper B. At every electric contact, as long as the baro- 
meter continues in circuit G, Fig. 2, a long dash is pro- 
duced, D, Fig. 4, but whenever the dipping-rod G, Fig. 2, 
is moved out of the mercury a double dot is recorded, A, 
Fig. 4. As every reading of the scale (S H first diagram) 
is arranged within the same lines and eecngies a position 
close to and parallel with the others. e curve BC, 
Fig. 4, is shown in a well-defined and desirable manner. 
Fig. 4 represents a portion of the printed record on which 
some barometrical fluctuations are traced, BC. 
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STEAM ENGINES. 


11,295. J. Wheelock, Worcester, Mass.,U.S.A. Im- 

rovements in Valves and Valve Gear of Steam 

ngines. [lld. 11 Figs.) September 22, 1885.—The improve- 
ments consist in the employment at each end of the cylinder, of 
a sliding exhaust valve of the gridiron or other type, arranged in 
combination with a semi-rotating or oscillating steam valve. 
Both these valves are actuated by the same eccentric rod, 
and the exhaust valve remains in its closed position during a 
portion of the longitudinal movement of the rod. Inventor claims 
further the employment of a taper skeleton plug containing a 
valve seat and a sliding valve (with or without a spring), and hav- 
ing heads which sited bearings for a rock shaft for operating the 
valve ; also in the case of a sliding steam valve operated by a 
liberating cut-off valve gear comprising a dash-pot and weight for 
a complete closure of the valve before the weight reaches its check- 
ing space. (Sealed July 2, 1886). 

2132, L.J.Todd, London, Improvements in Mid- 
Cylinder Exhaust Steam Engines. (8d. 2 Figs.) 
February 13, 1886.—This invention relates to steam engines of the 
type in which live steam enters the cylinder by the usual ports, 
but escapes by a central exhaust port, admission to which is con- 
trolled by the piston. The improvements consist chiefly in means 
for automatically varying the cut-off or reversing the direction of 
rotation of the engine. For effecting the distribution of steam to 
the extremities of the cylinder alternately, a double slide valve 
C Cisemployed. The cylinder B is provided centrally with aper- 
tures b communicating with an exhaust passage b! and outlet b?. 
Steam passages }*® lead from the steam ports, which are con- 
trolled by the double admission valve C with corresponding ports. 
An expansion valve E works upon the back of the valve C, and 
both valves are actuated in the usual manner by eccentrics or 
other suitable appliances. In conjunction with each pair of 
passages ¢ in the valve E is arranged a reversing slide F, which is 
connected by rods to a lever f mounted on a rocking shaft actuated 
from the exterior by means of a hand lever. In the position of 
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the lever f as illustrated in the figure, the reversing handle is in 
mid-gear, and steam is entirely shut off from the cylinder. But 
upon the lever f being moved into its extreme position in one 
direction, the passages e in the expansion slide E alternately 
admit steam to the main slide C and thus to the cylinder, the 
passages e! being covered by the reversing slides F, F. In the 
opposite extreme position of the reversing handle and lever /, 
the passages ¢! are utilised, and e, e are closed by the slides F, F. 
For non-reversing engines, each member of the expansion valve 
E is formed with a single steam passage. When it is desired to 
vary the steam admission automatically according to the resist- 
ance to be overcome by the engine, equilibrium piston valves con- 
nected by links extending from opposite sides of a rocking shaft 
operated by the governor spindle are mounted upon the back of 
the expansion valve E. In compound engines constructed accord- 
ing to this invention, the final or lowest pressure cylinder is con- 
structed on the mid-cylinder exhaust plan, whilst the cylinder or 
cylinders in which the steam is first expanded may either be of 
the mid-cylinder exhaust type or of the ordinary type. (Sealed 
August 6, 1886). 


3305. G. W, Price, Baltimore, U.S.A. Improve- 
ment in Steam E es. (Sd. 7 Figs.) March 9, 1886.— 
This invention relates to that class of engines in which the 
piston is used to open and close the steam ports, and the im- 
provements consist in a novel arrangement of ports and passages 
whereby an ordinary plain piston can be used, and but two ports 
are provided in each cylinder to be opened and closed by the 
piston in passing. In the cylinders A and B, ports a' and D!, 
about equal in length to the thickness of the pistons, are located 
about midway of the stroke of the pistons. Port a! in cylinder A 
communicates by means of a pipe with a port c? which opens in 








the bottom of cylinder C. A similar arrangement is provided in 
the a cylinders, so that the middle port of each cylinder com- 
ae — with the bottom port of the cylinder next but one to 

“ti teem tai box E divided into two compartments by a 
Pe bn ion G, runs up from the cylinders and is provided with 
i ng-boxes and journal bearings for the cran t, and also 
= a steam inlet I and exhaust o ning I'!. Referring to the 
rs api Pra steam which has forced the iston of cylinder A to the 

p of its stroke, is now beginning to exhaust through the port a? 





and passage, out through the port c! which is just being un- 
covered by the downward movement of the piston of cylinder C, 
and up through the exhaust opening I’. And cylinder C (whose 
steam has followed the piston of cylinder A since the descent of 
its own piston began) now exhausts through its bottom port c*, 
and passage way into cylinder A and out through port a? and its 
passage way above the piston of cylinder C through the exhaust 
opening I'. In a modification of this invention the pistons in 
each of these cylinders have between their heads hollow soos or 
recesses which act as steam chests, Instead of having the pres- 
sure upon the ay the pistons, the engine is arranged without 
the steam chest E, leaving the shaft and cranks exposed. The 

es for the steam and exhaust are just the same and operate 
in the same way as described above, but all the pistons are 


actuated by the pressure of steam upon the bottoms of the piston. 
(Sealed July 16, 1886). 
5607. H. Davey, H ley. Yorks. Improve- 


ments in Steam Motors. [6d. 2 Figs.) April 22, 1886.— 
This invention has for its object the construction of a simple and 
compact motor suitable for household purposes. The boiler A 
has within it two fuel spaces Y, Y!, separated by two mid-feathers 
forming water es and a flue Z between them. The fuel spaces 
being charged through removable covers at the top, and kindled 
at the bottom, the combustion goes on for many hours without 
attention. The engine which is all contained within the casing B, 
is single-acting. e steam from the boiler is, by means of the 
— rotating valve C, admitted above the piston T, and the ex- 

aust passes by the channel V down to the surface condenser W. 
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The connecting-rod and crank are within the casing B, and the 
shaft U passes through stuffing-boxes in the sides of the casing. 
The space under the piston T communicates with the condenser 
by a hole X opening into the channel V, and by a small syphon 
pipe D, by which the water of condensation is drained off. The 
oi floating on it is run off by a cock d. A drain pipe leads 
the water of condensation or priming back to the boiler. The 
safety valve is loaded with a water column communicating at 
a lower level with the boiler feed, so that the pressure for feeding 
always exceeds the steam pressure in the boiler. The pressure 
of the water column is regulated by means of a mercury float 
apparatus. (Sealed August 24, 1886). 


GAS ENGINES. 


7920. H. T. Dawson, Salcombe, Devon. Improve- 
ments in Gas Engines, (8d. 14 Figs.) June 30, 1885.—The 
a are especially applicable to gas engines to work at 
a high speed for driving sewing machines. A is the main 
cylinder fixed to the frame of the engine. The piston B works 
gas-tight within the cylinder, and the wearing surfaces are lubri- 
cated with solid paraffin. The piston B is connected by a ball-and- 
socket joint to a connecting-rod which is jointed to a crank-pin on 
a disc D* on the main shafts of the engine, on which a flywheel 
is also carried. An arm C! projecting from the side of the con- 
necting-rod terminates in a stud on which the globular roller C2 
is meunted so asto be able to turn freely, and also travel endwise 
along the stud. The roller is received between two jaws (not 
shown) attached to the piston B. From this construction it results 
that the piston in moving to and fro within the cylinder, also 
partially rotates, so that in the outstroke the supply ports and also 
the firing ports are brought at the proper times to coincide, whilst 





in the return stroke the coincidence of the exhaust ports occurs. 
The end cover of the cylinder is formed as a hollow projection E 
entering in the piston B. The space between E and B constitutes 
the combustion chamber. In addition to the air inlet, which is 
opened and closed mechanically at the proper time, an automatic 
valve E3 of large area which is kept closed by a spring, admits air 
to the combustion chamber whenever the pressure in the latter 
falls below that of the atmosphere, in order to reduce the suction 
upon the igniting flame, thus admitting of greater rapidity of 
ignition and higher speed of the engine. e charges are ad- 
mitted to the bust hamber, and fired when only partially 
mixed, and the products of combustion are discharged through 
ports in the side of the cylinder and inthe piston. The gas supply 
may be regulated by means of the valve J, which is operated by a 
lever and rod leading to a treadle. It is a feature in this engine 
that it requires no separate gas inlet, exhaust, and ignition valves. 
(Sealed August 31,1886). 

6165. H. H. Leigh, London, (J. Spici, Berlin.) Petro- 
leum and (8d. 8 Li May 6, 1886.—This 
invention relates to an improved slide valve and governing gear. 








A is the way shaft driven at half speed, and @ the cam for 
actuating the supply gear. Clisa returning spring. The rise of 
the crosshead F closes the air valve E!, and makes the ram D 
draw in a supply of combustible through the pipe H. On the 
return of the crosshead, its projecting end F! engages with the 
shoulder of the vibrating lever M, and causes the lower extremity 
m of the lever to open the delivery valve K and to close the suc- 
tion valve ¢ against the spring H'. The continued descent of the 
crosshead causes the ram to make its downstroke, injecting the 
combustible through the port j and past the valve K into the 
cavity above the valve E!, where it mixes with the air supply 


Fig.J. | Fig.2. 


oO 








Pr 


ct 


6) @) 


coming in at the pipe N. The mixture then a by the valve 
E' and the pipe O into the working cylinder of the engine: When 
the engine ins to race, a crank on the end of a rod P' geared to 
the governor moves the extension q' between the tappet m of 
the lever M and the spindle end /. The next tap of the tappet m 
will therefore fail to reach the spindle end /, and the combustible 
drawn in by the next upstroke of the ram D will be returned along 
the pipe H by the following downstroke. There being thus no 
explosion in the cylinder, the speed of the engine will decrease, 
thereby allowing the tappet m to act upon the suction and de- 
livery valvesin the normal way. (Sealed August 24, 1886). 


6670. L. H. Nash, New York, U.S.A. Improvements 
in Construction and Method of Operating Gas 
Engines, (8d. 8 Figs.) May 18, 1886.—The engine consists 
of a primary power cylinder a, and a secondary power cylinder b. 
The primary cylinder forms the combustion chamber c. The 
pistons A and i are |e mer J of trunk form, and operate free of 
the walls of the cylinder chambers, so that they are not heated 
to any extent by the combustion On the supply 
valve J opening, a ibustible charge is admitted under con- 
siderable pressure to the combustion chamber c, and compressed 
to a high degree by the back stroke of the piston. Just after the 
piston h commences its next forward stroke, the charge is ignited, 
and expanding, drives the piston forward. When it has reached 
the position shown in Fig. 1, the valve J! opens communication 
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with the chamber of cylinder b, admitting the charge to continue 
its operation upon the large piston which is at this moment at 
the beginning of its forward stroke. The two pistons are now 
driven forward. The valve J' then closes communication between 
the two cylinders, a fresh charge is admitted to the primary 
piston, and at the same time the gases continue to act in the 
secondary cylinder, forcing its piston to the end of its stroke. 
The exhaust valve j2 now opens for atime and then closes, and the 
remaining backward movement of the piston fills the clearance 
space with compressed gases, thus completing the circuit of both 
cranks. All three valves are operated by eccentrics fixed upon the 
countershaft /. A ball governor » carried on the countershaft 
causes the supply valve to open and close more or less early in 
the backstroke of the piston. (Sealed August 24, 1886). 


WATER MOTORS. 


8543. W. A. G. Schonheyder, London. A Fluid 
Pressure Engine. (8d. 9 Figs.) July 14, 1885.—Three or 
more cylinders or pistons within a casing are linked to one crank, 
and are mounted on pivots of oscillation, and have passages with 
facings that bear against stationary port facings governing by their 
oscillation the supply and discharge of working nid, This 
engine is also applicable as a liquid meter. (Sealed July 13, 1886). 


11,994. S. S. Allin, London. Improvements in the 
Construction of Water Motors. [8/. 6 Figs.) October 
9, 1885.—This invention has for its object to utilise the fall of 
water from an upper to a lower level. The motor consists of a 
series of horizontal floats or flat-bottomed buckets travelling 
down a close-fitting trunk, and carried by an endless chain 
which passes over a toothed wheel fixed on a shaft situated near 
the upper water level, and around a smooth guiding pulley on a 
Pas eed vertically under the upper wheel. (Sealed April 30, 
1886). 


BOILER FURNACES. 


8435. J, C. Deenteat, Basten Norris, Lancaster. 
for Steam tors. (Sd. 6 Figs.) July 
13, 1885.—This invention relates to an improved furnace grate in 
which the bars are arranged longitudinally in the furnace flue and 
are supported at the back and front upon rollers so as to be 
capable of a to-and-fro sliding motion which is imparted by a 
series of cams which work within recesses formed in the bars. 
The cams are fixed upon a revolving shaft which extends across 
the front of the furnace and is driven by any suitable means. Ip 
operating the grate, the whole of the bars are simultaneousl 
advanced the required distance and withdrawn in sections. 
shoulder formed on the outer end of each bay carries the fue 
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forward. The bars are made slightly broader both at the back 
and at the front of the furnace, for the pu of diminishing 
the air ary, at the back of the furnace, and of preventing the 

reen coal fed to od mee from dropping between the bars. Fuel 
— supplied to the grate froma hopper. (Sealed July 2, 
1 


15,482. J. Settle, Manchester. Rocking Bars for 
Furnaces and Means for Operating them. [8d. 5 Figs.) 
December 17, 1885.—Accordin: this invention the firebars, 
which are of the alternate toothed form interlocking with each 
other, are placed crosswise in the furnace and have their pivots 
near their rear edge so that the bars tilt upwards in one direction. 
By means of grooved cams and hanging levers, all the odd bars 
during one portion of the revolution of an intermittently revolv- 
ing shaft tilt their fuel on to the even bars next in advance, and 
during the succeeding portion of the revolution all the odd bars 
remain stationary, whilst the even bars immediately after tilt the 
fuel forwards on to the odd bars next in succession, and so on 
alternately, all the bars pomelning stationary during the greater 

rt of the revolution. The fuel is fed on to the bars nearest to 

he dead-plate, and is carried on gradually towards the bridge, so 
a’ = - smoke from the fresh fuel is consumed. ( July 
. 4 


BOILER AND ENGINE FITTINGS. 


5508. J. B. Stubbs, Manchester. Improved Righ 
essure and Low Water Safety Ap tus for 
Steam Boilers, Applicable also asa Fire - 
ing Apparatus. [8d. 3 Figs.) May 5, 1885.—This invention 
relates to apparatus in which the expansion of a metallic rod 
caused by the i of temperature of the steam is made to 
completely open an outlet for the steam. (Sealed July 9, 1886). 


7591. J. Simonis, Schkenditz, Germany. Man- 
holes, [8d. 2 Figs.) June 22, 1885.—This invention relates to 
a simple means for effecting the closure and fastening of manholes 
or other openings in boilers and like vessels subject to internal 
aay without necessity for intermediate packing. The open- 
ng to be is made conical with its larger part inwards, and 
into this is drawn a similarly formed cover screwed upwards by a 
screw passing through a saddle piece resting crosswise over the 
ent in the boiler and bearing on the metal at the outer side. 
( ealed July 18, 1886). 





8956. 3B. Meyer, Gleiwitz, Germany. Device for 
Preven’ the Explosion of Steam Boilers. [8d. 4 
Figs.) July 24, 1885.—The improved device consists of a plate 
arranged over an opening in the boiler shell, and adapted to bend 
or tear when a certain pressure is attained within the boiler, thus 
enabling the water and steam to escape independently of the 
safety valve before the limit of elasticity of the several parts of the 
boiler is reached. (Sealed July 18, 1886). 


9086. W.A.G. Schonheyder, London. Sight Feed 
Lubricators. (6d. 4 Figs.) July 28, 1885.—The improved 
sight-feed lubricator is so constructed that the inlet for steam and 
the outlet for oil are connected to the cylinder or steam pipe by a 
single screw joint, and that a single stop-cock governs the various 
passages. e passage o for oil drilled in the screw plug A is 
plugged at its lower end and has its outlet o' inclined upwards, so 
that there is always a seal of oil at the bottom of the passage o. 
The passage w for draining off water communicates by a lateral 
passage w! with the drain-off pipe w?. The passage s for steam is 
open at the end and communicates laterally by a passage s! and pipe 


s? with the uppermost vessel S. The water of condensation descends 
from 8 by the ew and finds its way through a ye in the 
stop-cock C and a lateral port into the reservoir space The oil 
floating upon the water in R finds ite way through the 02, 
the stop-cock, and a diagonal e to the nozzle 06, whence it 
ascends drop by drop through the water in the a tube G. The 
oil then passes laterally by 0” down 08 through the stop-cock intoa 
recess of the shell communicating with o. e cock C is turned 
by an external handle to the four Yo porn indicated by the dotted 
centre lines which may be marked on the casing as “ Water,” 
** Feed,” ‘ Shut,” and ‘ " respectively. (Sealed August 20, 
1886). 


10,148, J.J. mege, Manchester. suprevemnnte in 
Return Steam Traps, also applicable to Boiler 
Feeding a {lld. 7 Figs.) August 27, 1885.—The 
principal feature of the improved appara‘us is its capability of 
elevating boiling water from any distance below the boiler, and 
of feeding it into the boiler a any pressure without requiring 
any back pressure upon the rip pipes. A is a steam chest on the 
top of the receiver B fitted with a three-port slide valve C, the 

rt D of which communicates with the interior of the receiver B. 

e port E through the pipe F communicates with the interior of 
the rip-box G, and the port H with the atmosphere. The slide 
valve C is actuated by pistons I and J working in open-ended 
cylinders at each end of the steam chest A. The closed end of 
one cylinder communicates through the pipe K with the receiver 
B thro the valve L actuated by a float M, whilst the closed 
end of the other cylinder is connected by the pipe N with the 
drip-bex G through the valve O actuated by the float P. Steam at 
full boiler pressure is supplied through the Pipe R to the steam 
chest A, and entering through the open port D, presses upon the 
water in the receiver and allows it to gravitate through a check 
valve T intothe boiler. Meanwhile condensed water from heating 

and radiators has been entering the drip-box G through the 
check valve V, and as soon as the water level reaches the float P, 
the valve 0 is lifted and the equilibrium of the pistons I and J is 





destroyed, and the slide valve C caused to travel to the right, 
admitting steam at boiler pressure through the pipe F (previously 
acting as an exhanst pipe) into the i x G, and exhausting the 
steam contained in the receiver B. The condensed water in the 


| drip-box G is by this means forced up the pipe W, and through 


check valve X into the receiver B, and as soon as it reaches the 
float M, the slide valve C is ener | moved back to the posi- 
tion shown in the figure, so admitting full steam pressure on to the 
water - te receiver and feeding it to the boiler. (Sealed August 
17, 1886, 


INDICATING APPLIANCES. 


4788. J. T. Robson, Middlesbrough-on-Tees. Boiler 
m and Indicator. (6d. 3 Figs.] April 18, 1885.—On 

the shell F of the steam boiler is bolted the steam chest G, the 
bolts for this purpose also carrying the hanger H. A valve A in 
G is weighted in a suitable manner by a weight I. At the lower 
end of the hanger is a pin J carrying the quadrant cam K, which 
has a rod L passing through it. This rod is attached to a float B 
at one end, and is provided at the other end with a balance weight 
M. A lever O moves on the pin P, and is connected by a link to 
the rod L. The other end of the lever O actuates the rod R which 


Fig .7. 

















s upwards through the boiler shell and causes an indicator 
to rise and fall with the motion of the float B, The valve A hasa 
spindle S dependent from it and carrying a wheel C. The rising 
and falling of the fioat B following the water line causes the quad- 
rant K to turn on its centre and bring the points T T under the 
wheel fixed to the spindle S, and lift the valve A, whereupon the 
escaping steam will sound the whistle N. This apparatus thus 
coumines the following —: It is a safety valve of the dead- 
weight description, and indicates by whistling when the water is 
too high or too low in the boiler, besides showing at all times the 
level of the water on a dial or board. (Sealed August 20, 1886). 


10,353. A. Turn Glasgow. Improvements Con- 
nected with Safety Valves to Indicate and Relieve 
Excess of and Scarcity or Excess of 
Water. (8d. 2 Figs.) September 1, 1885.—The weighted safet; 
valve A isformed with a hollow stem, in the upper end of whic! 
is fitted a small valve b loaded to a few pounds in excess of the 

int at which the main valve A rises and blows off steam. 

ithin the boiler a beam lever D centred on a bracket g is pro- 
vided at each end with a float F, F'. The float F attached to one 


end is immersed in the water below the normal water level, and 
the float F! at the other end is attached at a'point above the highest 
desirable water level. When the water in the boiler falls to the 
level of the low water float F, that float falls also, and tilts the 
lever D, which, by means of a stem rod A, presses up the weight 
or spring holding down the valve b, and an alarm is sounded by the 
whistle é If the water in the boiler is still allowed to fall, the 
float continues to fall also, and raises wp the stem rod / higher till 
it comes in contact with the main safety valve A, which it raises, 





and thereby allows steam to blow off freely. If the water level in 
the boiler is abnormally raised, the high water float Fis lifted by 
the water and the lever D is tilted in the same direction to raise 
the stem rod h, and act first on the alarm valve }, and if need be 
on the safety valve A. A ball H serves to keep the stem rod h in 
the vertical position, thus rendering guides unnecessary. This 
ball may also be or to control or regulate the feed of water 
to the boiler. When the apparatus is applied to marine boilers, 
an additional float F2 immersed in the water under the low-water 
line and suspended from the lever D, is provided as a means of 
steadying the movement of the lever under oscillations due to 
pitching or rolling of the vessel. (Sealed August 24, 1886). 


16,040. O. Imray, London. (4. Kerr, R. Costigan, and 
W. Keys, Montreal, Canada.) Steam Boiler Low Water 
Alarms, [6d. 6 Figs.) December 30, 1885.—According to 
this invention a cylinder or water column having free communi- 
cation attop and bottom with the steam and water space in the 
boiler, contains a float, the a of which is formed as a plug 
valve controlling an aperture ing to a whistle or other sound- 
ing device. As long as the water in the boiler remains at the 
proper level the float is caused by hydrostatic pressure to keep the 
valve passage closed. But as soon as the water sinks below 
thenormal level the floatssink dingly, withdrawing the valve 
from the aperture and allowing the steam to issue and sound the 
whistle. The float is made more sensitive by being provided at 
its upper end with a chamber open to the pressure of the steam 
in the space containing the float. (Sealed April 9, 1886). 


2644. H.H. Lake, London. (A. Shedlock, Jersey City, 
and C. G. Singer, New York, U.S.A.) Apparatus for Indi- 
cating the essure of Steam or 
other Fluids. (8d. 9 Figs.) February 23, 1886.—The chief 
application of this apparatus is to register the pressures of steam 
boilers when above the normal working limit. The steam is 
allowed to act against the under side of a piston loaded by a spring 
to the normal working pressure. The top part of the piston is 
provided with two projections, one of which is connec with a 
pawl and ratchet-wheel arrangement for rotating a vertical r 
cylinder, whilst the other carries the recording device, consisting 
of a disc furnished with needle points for puncturing the circum- 
ference of the _ cylinder. On the pressure exceeding the 
working limit, the piston is forced up, and its upward movement 
brings the disc in contact with the paper cylinder, causing the 
needle points to puncture the paper and thus leave a record of 
the excess of pressure. (Sealed May 28, 1886). 


HEATING FEED WATER. 


8178. E. Green, Wakefield, Yorks. Fuel Econo- 
misers. (8d. 4 Figs.) July 6, 1885.—This invention relates to 
improvements in fuel economisers for heating feed water or 
generating steam. The improvements consist chiefly in the em- 
——- of a partition in the upper box so as to separate the cold 
eed from the hot feed to a boiler, or from the compartment in 
which steam is generated. (Accepted April 20, 1886). 


9852. J. Kirkaldy, London. Feed-Water Heaters. 
(8d. 5 Figs.) August 19, 1885.—This invention relates to im- 
provements in feed-water heaters for locomotive and other boilers, 
and also applicable to condensers, coolers, and heaters used for 
other pur, . The improvements consist in the employment 
of rows of helically coiled tubes branching out from the sides of 
main or trunk tubes, and ing to the sides of other main tubes, 
all inclosed within a casing provided with an inlet and outlet, and 
through which the one fluid which is to be heated or cooled is 
passed, whilst the other fluid to be cooled or heated is passed 
through the helical coils. (Sealed April 30, 1886). 


STOPPING ENGINES. 


2016. T. Schiller and P. Bremicke, Berlin. Appa- 
ratus for Stopp Steam or other like Motive Power 
Hngines. (8d. 5 Figs.) February 11, 1886.—This invention 
has for its object to provide an apparatus by means of which steam 
engines, even when running at full speed, may be instantly stopped 
from nee of the factory. A single movement of a handle 
suffices to throw the whole of the machinery and shafting out of 
action independently of the engine tenter. Handles or switches 
conveniently placed in all parts of the factory are connected by 
electric wires with one or more electro-magnets placed in close 
proximity to an oscillating frame, which is connected by a lever 
with the link of the eccentric gear. On operating the stopping 
handles, the electro-magnets attract the frame and draw the link 
forward, thus placing the valve gear in a ition in which both 
steam inlet ports are kept closed in all positions of thecrank. The 
cushions of steam inclosed in the cylinder arrest the motion of the 

iston, thus stopping the engine without jerk or recoil. ‘ealed 

ay 18, 1886 

3291, 





J. Fothergill and W. Brig: Wakefield, 
Yorks. A’ atus for Stopping es. (6d. 1 Fig.) 
March 9, 1886.—This invention relates to apparatus to enable 
factory and other engines to be immediately stopped from any 
part of the factory. The spindle of the engine stop valve is con- 
nected by suitable gearing to the piston-rod of a vacuum cylinder, 
so that when the stop valve is open the piston is at one end of 
the cylinder. This end of the cylinder is furnished with a pipe 
whence vacuum pipes branch off to all parts of the factory, and 
each of which is kept closed by means of a stop-cock at its termi- 
nation. The other end of the cylinder communicates by means 
of a larger pipe with the condenser of the engine, and the ends 
of the cylinder are in communication with each other by means 
of ‘a pipe of very small bore. As long as the engine is working, 
a vacuum is maintained in the cylinder on both sides of the 
piston, and the piston is therefore in equilibrium. But should 
the cock of one of the branch pipes be opened, the air rushing in 
forces the piston to the oppo end of the cylinder, thereby 
causing the piston-rod to set the intermediate gearing in motion 
and close the stop valve, thus cutting off steam from the engine 
cylinder. The smallness of the connecting pipe, though sufficient 
to maintain a vacuum, does not permit the air to reach the other 
end of the cylinder. (Sealed June 15, 1886). 


GOVERNING ENGINES. 


Walton-on-the-Naze, 
Steam and other 


Essex. 
ines. 


R. Rac 
tus for Governing 

] May 26, 1885.—The improved apparatus consists 
of a governor with crossed arms carried by a rotating spindle. 
The arms support rollers or weights, which being thrown out- 


Ap: 
{lld. 7 


wards by centrifugal force, operate against a weighted flange 
arran, round the spindle, to produce a relative moment which 
is transmitted to the throttle valve of the engine by means of a 
sleeve fitted loosely on the rotating and traversing part of the 
governor, and provided with teeth gearing with a toothed arc, or 
pinion. (Sealed May 14, 1886). 


UNITED STATES PATENTS AND PATENT PRAOQTIOE. 

Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the eo time, and 
reports of trials of patent law cases in the United S' may be 
consulted, gratis, at the offices of Enemnmertine, 35 and 36, ‘ord- 
street, Strand, 
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THE BRITISH ASSOCIATION. 
(Concluded from page 313.) 

In our last issue we brought the proceedings of 
Section G of the recent Birmingham meeting of 
the British Association up to the end of Saturday’s 
sitting. On reassembling on Monday, the 6th of 
September, Sir James Douglass again presided, 
and the first paper taken was that of Dr. J. Hop- 
kinson on 


Erectric ILLUMINATION OF LIGHTHOUSES. 


We have already published an abstract of this 
paper,* and may, therefore, at once proceed to the 
discussion which followed its reading. 

Professor Dixon opened the discussion. He 
dwelt on the false economy in electric lighting of 
diminishing the optical apparatus consequent on 
the small focus. The long focus of oil and gas can 
be used with equal advantage for electrical appa- 
ratus. 

The next speaker was Professor W. F. Barrett, 
of Dublin, who rose at the invitation of the Chair. 
He stated that his experience of electrical apparatus 
for lighthouse illuminants was very small, but he 
had seen a good deal of the use of gas for the same 
purpose. He referred to the double quadriform gas 
light at Howth Bailey. On one occasion the fog 
was so thick that the siren could not be heard ata 
point of observation he occupied, but the glare of 
the gas light could be distinctly perceived. One of 
the most striking features of the gas light is the 
diffused glare given off which has a good effect in 
catching the eye. He did not think that at the 
South Foreland the best form of gas light had been 
tried during the experiments, although it has been 
fitted against the highest form of electric light. 
This he thought was to be regretted. The flashes 
in the gas light have a notable effect in arresting the 
sight. He suggested that for use in thick and 
foggy weather there should be a large pipe opening 
into the open air, and that at periodical intervals 
large volumes of gas should be liberated and lit 
automatically. This would give a large body of 
flame, the reflection of which would be seen at a 
great distance. Such a device could be used in 
conjunction with a gas gun. 

r. J. R. Wigham, of Dublin, spoke next. He 
concurred with what had been said about the de- 
sirability of having a large lenticular apparatus for 
use with the electric light, and indeed had advo- 
cated this course for many years. With regard to 
the question of first cost, he thought the scheme 
proposed by Dr. Hopkinson promising ; and first 
cost was a most important feature with powerful 
lights. He must, however, take exception to what 
the author of the paper had said about the electric 
light being clearer, in either fair or foggy weather, 
than the other lights. Through the courtesy of the 
Elder Brethren he had been present at the experi- 
ments recently made at the South Foreland. In 
clear weather the electric light was so surpassingly 
splendid that no other means of illumination could 
be considered its competitor in brilliancy. But if 
fog came on it could hardly be imagined how soon 
it was quenched. It was curious to notice how 
widely the estimates of various observers differed. 
For instance, Professor Dixon, in his report, said 
the reduction of the power of the electric light by 
fog was 16 per cent., whilst Professor Adams said 
it was sixty times as great in fair weather. It should 
be remembered that at the South Foreland experi- 
ments the electric light was directed on a single 
observer and not on the whole horizon. The Board 
of Trade are, however, going to publish the corre- 
spondence, and the public would then be able to 
judge whether the electric light was better than 
gas, in times of fog ; a fact the speaker very much 
doubted. 

Professor W. G. Adams was surprised to hear 
what Professor Barrett had said as to the sound of 
the fog siren not penetrating fog, and he (Mr. 
Barrett) would seem to say that Mr. Wigham’s 
light is better than the siren in case of fog. This 
was a revelation, as it was generally thought that 
fog conveys sound. As to the 16 per cent. and 
sixty times greater referred to by Mr. Wigham, 
it must be remembered that in making an estimate 
of the loss of power in a light, through the presence 
of fog, the varying density and character of fog 
must be taken into account. It was misleading to 
take a small part of one report and having separated 
it from the rest of the matter bearing on it, to com- 
pare it toa small part of another report. Those 





* See page 274 ante. 





who examined his report and that of Mr. Dixon 
would find a remarkably close agreement in the 
conclusions arrived at by both. 

Sir William Thomson said that a good deal of 
misconception had arisen in the public mind as to 
the respective penetrative powersof electric light and 
gas through the observation of the lights originally 
placed on the Thames Embankment. In a white 
fog, such as the sun or moon would appear white 
through, there would be no difference in the cqm- 
parative loss of gas and electricity, but in a smoky 
fog the effect was very different. In a white fog, 
such as that usual at sea, the white light of elec- 
tricity was not lost at all. It may be diffused but 
is never converted into invisible heat. The glare 
of light on a cloud is often one of the earliest and 
most important indications to the mariner of the 
approach to a lighthouse. 

Professor Barrett, in respect of what Professor 
Adams had said, explained that on the occasion he 
referred to, the fog siren was not heard six miles 
off, where he was stationed, but the light was seen. 
The fog may have been dense round the light and 
round the place of observation, while the intervening 
space may have been clear. 

Mr. J. W. Swan pointed out that the points 
aimed at by the arrangement proposed by the 
author of the paper could be as well secured by the 
use of accumulators. Mr. Kenward referred to the 
light at Sydney Harbour, which he characterised as 
perhaps the most powerful light in the world. The 
luminous glare from this had been seen ata distance 
of sixty miles, and in this way mariners would get 
a foreknowledge of their position. This being the 
case, he questioned whether the light to the sky 
should be all lost. 

Sir James Douglass, in closing the discussion, 
said that the system proposed by Dr. Hopkinson 
was one of great importance, but the ultimate solu- 
tion to the question could only be found in actual 
practice. Sir James did not think the doctor would 
succeed in all cases, for what he had to do was to 
pit electricity against oil at 6d. a gallon. Still elec- 
tricity was going on all the time, and no one could 
tell what the future would bring forth. Scientific 
men of all countries connected with lighthouses 
agree that oil or gas are powerful enough for or- 
dinary occasions in narrow waters. It is quite pos- 
sible to overdose the mariner with light, as was 
seen in the case of Dungeness. What Mr. Wigham 
had said about the electric light having an apparatus 
which concentrated the beam on an observer, re- 
ferred to only one part of a series of experiments. 
As to the siren, it was often a very disappointing 
instrument. At times it might be heard at very 
long distances, whilst at others the sound carried a 
very little way. Fortunately, however, the bad 
times seldom occurred simultaneously with fog. At 
the South Foreland experiments it was understood 
that each should do its best ; that was the condition 
under which they were to be tried, and it was soon 
found that they could work the electric light best 
in one focus. It was not necessary to have a second 
order apparatus for the electric light, excepting 
that it was requisite that the apparatus should be of 
a size sufficient to allow the keeper to enter it, and 
this was obtained with the second order. Re- 
ference had been made to the effect of alternating 
direct currents, and in speaking on this subject Sir 
James exhibited some massive carbons that had 
been used in each case. The deeper crater placed 
the surface in a less favourable position for giving 
off light. As bearing on this subject, Sir James 
also showed a fluted carbon, a form which he con- 
sidered had a great future before it. The carbon 
was kept cooler, a great advantage, and the light 
was kept central to the carbon. 

Dr. Hopkinson not being present, there was no 
reply to the discussion, and the next paper was 
called after some delay caused by a speaker who 
had been already heard attempting again to open 
the discussion. 

Mr. W. H. Preece contributed the two next 
lectures, forthey were not papers, as, according to his 
custom, Mr. Preece did not read his contribution or 
even speak from notes. The first of these lectures 
was on 


Dexany’s System or MULTIPLEX TELEGRAPHY. 


The lecturer commenced by pointing out the 
great increase in the number of telegraphic 
messages sent in consequence of the introduction 
of the sixpenny tariff. This increase had rendered 
itnecessary for the Post Office to adopt every pos- 
sible invention that could be found useful to in- 








crease the capacity of wires. Some years ago, when 
it was found that two messages could be sent along 
a wire at once, the feat was thought a very credit- 
able one ; but when, later, four messages were sent 
on one wire at the same time, two of them in 
opposite directions, the wonder was increased. 
The system, however, has now been so far improved 
that as many as six messages can be sent on one 
wire simultaneously, amounting to from 400 to 450 
words a minute. It was very difficult, the lecturer 
said, to give a popular description of the way in 
which this was done, and indeed the system was 
very difficult to understand by any except experts. 
The system might be styled an extension of the 
duplex system, the distribution being effected by 
means of the hexode. The efficiency with which 
the work can be done depends on the syn- 
chronism of the machines at either end of the 
wire, by means of which machines the corresponding 
terminals were put into electrical communication 
with each other. With the Delany apparatus 
synchronism was rendered for the first time almost 
perfect ; but there were causes at work that raised 
difficulties. One of the chief of these was the 
electrostatic induction due to the wires having 
to be placed underground. Between some of the 
larger towns and London the synchronism, which 
was dependent on the vibration of a reed, was ab- 
solutely perfect, whilst in other cases it was so 
far bad that only four messages, in place of six, 
could be sent at once. The synchronism of the 
machines was constantly checked by correcting 
signals, and the machines themselves were of the 
most delicate and beautiful construction ; com- 
parable for accuracy only to chronometers and the 
finest scientific instruments of precision. It was 
quite possible to send as many as seventy-two mes- 
sages at once on the same wire, but the work would 
then have to be slow. Even twenty messages 
would have to be slow, and as a matter of practice 
the most words could be got through by sending 
six messages simultaneously. A great advantage 
of the principle was that existing machines could 
be used. It would be a great thing if this system 
could be used for submarine cables, but the lecturer 
was afraid there was no promise in this direction. 

Sir William Thomson opened the discussion on 
Mr. Preece’s contribution. He said that the 
method was one of the most beautiful realisations 
in practical telegraphy, and pointed out. that the 
method described depended on the fact that an 
operator could only work fast enough to occupy the 
one-hundredth part of the time the message was 
actually in transmission, and therefore for 99 per 
cent. of the time the wire was atrest. He had some 
years ago proposed an arrangement based on this 
well-known fact, and had taken out a patent in con- 
nection withit. The specification was drawn by the 
late Professor Rankine, who gave the following 
illustration of the principle on which the system 
depended : 


PFRROETEETCRTAIDOEN. 


Our readers will see that this is two messages 
sent by duplex telegraphy in the order the words 
would be transmitted through the main wire. 

Mr. Carbutt asked the nature of the loss in an 
underground as compared to an overhead wire. 

To the latter question Mr. Preece said that 
putting wires underground resulted in the loss, for 
every mile of wire, of one word per minute, a most 
serious item. The public owed the introduction of 
the Delany system to the British Association in 
Canada. When there he had madea run down to 
Philadelphia, where an electrical exhibition was in 
progress, and Mr. Delany’s instrument was shown. 
The Americans, who were always supposed to be 
the readiest people to take up new inventions, 
did not appear to pay much attention to it, but 
Mr. Preece thought it was just the thing to fit 
the demand that would be created by the cheaper 
telegrams. He induced the owner of that patent to 
come to England, and the consequence was that the 
Post Office secured a means of making a valuable 
addition to their telegraphic appliances, and the 
owner of the patent had now returned to his own 
country quite a happy man. 


Execrric Ramway Lamp. 


Mr. Preece next exhibited and described a port- 
able electric reading lamp for use in railway car- 
riages. It consisted of small secondary batteries 
inside a box, attached to which, by a short length 
of wire, was a small Swan lamp. The latter was 
arranged to attach to the top button of the waist- 
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coat, and Mr. Preece said it was quite worth the 
trouble of carrying the lamp to see the interest 
with which his fellow-passengers would regard his 
movements in arranging it, and their surprise when 
the light suddenly appeared upon the switch being 
touched. Another electrical device described was 
an electrical cigarette lighter, and various small 
lamps arranged for looking down people’s throats | 
were also exhibited. 


Exxcrric Miners’ Lamps. 


Mr. J. W. Swan, M.A., next read his paper on 
‘* Improvements in Electric Safety Lamps.” This 
paper was a continuation of the same subject which 
Mr. Swan treated of at last year’s meeting at 
Aberdeen. It will be remembered that the chief 
objection raised against the lamp on that occasion 
was the absence of any means of indicating the 
presence of firedamp. We have already published 
an abstract of Mr. Swan’s paper* in which this 
arrangement is referred to. The making of the 
cells of the battery liquid-tight is also an important 
improvement. A special overman’s lamp, with the 
light on the top, by means of which the roof could 
be examined, was also shown; although with the | 
liquid-tight battery the whole apparatus can be 
turned on its side so as to throw the light upwards. 
With regard to cost, Mr. Swan stated that the 
total cost of the lamps, including charging, re- 
newals, attention, &c., would not be more than 5d. 
per week, and that three lamps would on an average 
last one year. 

The discussion on this paper was opened by Pro- 
fessor Forbes, who asked the author whether there 
would be an explosion supposing the bull’s-eye of the 
lantern and the lamp were broken in an explosive 
mixture of firedampand air. Mr. Forbes then went 
on to refer to various means of detecting firedamp in 
mines, which had come under his observation. One 
apparatus, the invention of a Frenchman, would 
automatically record, not only the existence of fire- 
damp, but the amount present, and would telegraph 
the information to the top of the pit, or any other 
part. This was done by burning the firedamp con- 
tained in a given volume of air, and causing a corre- 
sponding rise ina column of mercury. The apparatus 
was automatic and continuous; that is to say, having 
made one record it would repeat the process so long 
as it was running. Another speaker referred to the 
fact that more accidents occurred through the fall of 
coal from the roof than from explosions, although in 
the latter class of mishaps, when they did occur, 
the loss of life was on such a large scale that the 
public heard more of them. As Mr. Swan’s lamp 








shows the roof, it has, said the speaker, a great ad- 
vantage over the ordinary lamp, which does not | 
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allow of the light being thrown up. Another 
speaker inquired whether this lamp would meet the 
conditions required by the Committee appointed to 
adjudicate on the miners’ lamps submitted in com- 
petition for the 500/. prize offered by Mr. Ellis 
Lever. Professor Sylvanus Thompson said he had 
been one of the Committee referred to, and gave an 
interesting description of some of the inventions 
submitted for their consideration. Some of the 
lamps were so obviously out of the competition and 
plainly beyond the limits laid down, that they were 
rejected at first glance. To take a single instance, 
one lamp weighed no less than one hundredweight, 
and there were many others equally absurd. He 
was sorry to say that the lamp Mr. Swan sub- 
mitted was one of those rejected. It must be re- 
membered that there were other electrical miners’ 
lamps in the market, but that of Mr. Swan 
appeared to Professor Thompson the best he had 
seen ; and he, the speaker, appeared to think, if 
any one else should follow Mr. Lever’s generous 
example, and offer another prize under like condi- 
tions, that the lamp Mr. Swan then exhibited would 
carry off the award. 

Professor R. Smith said that last year the lamp 
Mr. Swan showed weighed 6? lb., but he had now 
reduced it to 54 1b. This was a great advance. He 
also referred to the danger that might possibly 
arise supposing the glass were broken and the 
lamp knocked out. Would that, he asked, be dan- 
gerous ? 

Mr. Fitzgerald, in a long speech, criticised the 





battery, saying it was unduly heavy. He then went 
on to describe a new material which he had lately 
invented, when he was ruled out of order by the 
Chair. 

Sir James Douglass, in a few appropriate sen- 
tences, summed up the discussion, in which he 
dwelt on the importance of the subject. He con- 
sidered the lamp produced a perfect safety lamp, 
and whatever else might be done Mr. Swan would 
be remembered as the inventor of the first real 
miner’s safety lamp. 

On reassembling on Tuesday the first business set 
down on the paper was the reading of the ‘‘ Report 
of the Committee on the Endurance of Metals under 
repeated and varying Stress.” A good many 
persons attended on purpose to hear this report, 
but as it simply consisted of a statement that the 
Committee had nothing yet to say, a good deal of 
disappointment was expressed. It is a pity that so 
insignificant results should be heralded by such a 
flourish in the programme. A statement in the 
daily journal that the Committee had no statement 
to make would have saved some time and a deal of 
vexation. After this abortive commencement of 
the sitting, Mr. C. E. Matthews rose to give his 
paper on the 


BrrMIncHAM WATER SUPPLY. 

This was a very interesting description of the 
history of Birmingham water supply from the year 
1808, when the population of Birmingham was only 
slightly over 70,000 souls, who occupied 12,000 
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houses. The water works in those days consisted 

of pumps, wells, and water carts, and upon Mr. 

Ralph Dodd, an engineer from London, proposing 

to lay down pipes, the magnates of the town, with 

a conservatism that has not always since charac- 

terised their proceedings, came to the conclusion 

‘‘That the erection of water works was wholly 

unnecessary, and would be productive of great 

evil.” 

We have not space to follow Mr. Matthews 
through the thirty pages of his interesting paper ; 
in which he details the early struggles of the Bir- 
mingham Water Works Company against the forces 
of nature and their later struggles against the forces 
of the Birmingham Corporation, until they were 
ultimately compulsorily absorbed by the latter body 
upon due compensation being made to the pro- 
prietors. 

The discussion on this paper was opened by 
Alderman Avery, the chairman of the Water Com- 
mittee, who bore testimony to the excellent work 
done by the original water company, a fact which 
had rendered the labours of the Corporation so much 
easier in their after extensions. The Corporation 
had expended no less a sum than 446,000l. since 
January, 1876, in constructing and converting re- 
servoirs. They had also provided for the interest 
and repayment of that vast sum of money, and had 
reduced the price of supply to the ratepayers to the 
extent of 26,0001, yearly, or equal to a rate of 4s. 
in the pound. They stood at the present time with 
a net surplus fund in hand of about 39,0001. 

After a few words from the mayor (Alderman 
Martinson), referring to the beneficial effects that 
had resulted from the working of the Corporation 
scheme, 

Sir Thomas Hawksley said that during his life the 
population of England had increased threefold, and 
the importance of water supply had advanced in 
perhaps the same ratio. The railways now were 
occupying all the valleys, and where the railways 
were, reservoirs could not not be made. Birming- 
ham stood on the central ridge of the kingdom ; on 
one side the waters flowed towards the Trent, on the 
other to the Severn. Although they might not, 
therefore, be able to command large areas for water 
collection, they had got the water-bearing sand- 
stone, and pumping water only cost about half as 
much as conveying it by gravitation. The Corpora- 
tion had taken advantage of this and had been able 
to supply the town with water at a cost considerably 
less than that required for the water supply of 
many manufacturing towns. The speaker, how- 
ever, could hardly see the advantage gained in the 
long run, and gave at some length his views on 
certain questions of political economy which were 
certainly a little out of place in Section G. 

Professor Forbes followed with some remarks 
on the desirability of public bodies and corporations 
taking up commercial enterprises. He thought 
the water supply a legitimate field of activity, but 
would draw the line at gas. He also made some 
remarks on the disastrous effect of Mr. Chamber- 
lain’s Electric Lighting Act. Mr. Baldwin Latham 
thought that, as it was necessary to break up the 
public streets to lay water pipes, the Corporation 
should supply the water. Corporations, he re- 
marked, always left the streets in good order after 
disturbing them. 

Mr. Frank James promptly questioned this 
statement. His experience was that the reverse 
was the case. Some other speakers were next 
heard ; the reading and discussion of this paper 
occupied the whole morning up to one o’clock, 
hardly a single mechanical fact being elicited. No 
doubt the subject is one of considerable local 
interest, but Section G could have been better 
employed than in narrating to the people of Bir- 
mingham the history of their own water works and 
talking weak political economy. 


CASKMAKING MACHINERY. 

The next paper was, however, an essentially me- 
chanical one. It was contributed by Mr. Allan 
Ransome, of Chelsea, and described the very in- 
genious caskmaking machinery by which the skilled 
work of the cooper is superseded. We have de- 
scribed the process in these pages in connection 
with the Fisheries and Inventions Exhibitions. 
It will therefore be hardly necessary for us to 
go over the ground again, although we believe 
that this is the first occasion on which a com- 
plete and consecutive history of the progress of 
this important branch of industry has been set 


a number of cartoons hung on the walls. Some 
specimens of work were also shown. A herring 
barrel which cost 5d. to make by machinery, 
would cost 1s. 2d. to 1s. 4d. for labour by the 
usual hand process. A beer barrel which cost 
1s. 3d. in the making, would be charged about 
8s. by a skilled cooper. These prices do not, of 
course, refer to materials. We have before re- 
ferred to the excellence and accuracy of the work 
turned out by Messrs. Ransome’s machinery, and 
the specimens shown in the room fully bore out 
the usual character of the work. 

The discussion was opened by the President of 

the Institution of Civil Engineers, Mr. Woods, who 
said that all present must be struck by the remark- 
able ingenuity of the machines depicted on the 
walls and described by the author of the paper. 
The machinery was in operation in several establish- 
ments he was acquainted with, and did its work 
admirably. Mr. W. Anderson said that the cooper 
selected his wood, and wished to know how this was 
done by the machine, and was there much waste 
on this account? The only wonder was that, after 
what they had heard, that all large users of casks 
did not adopt the machinery. Sir Thomas Hawks- 
ley did not approve of the machines on economic 
grounds. He would like to ask ‘‘ What the coopers 
had to say on the matter ?” 
Mr. Ransome in briefly replying to the discussion 
said, that the great difticulty in introducing such a 
system was to persuade manufacturers and others 
to lay out the money requisite for the plant. All 
firms had not the means at their disposal, and many 
others were too much in the hands of their work- 
men or too busy to alter the usual course of their 
proceedings. For instance, twenty-six years ago 
his firm had supplied Bass with some machinery, 
and since then they had taken others of their tools 
piece by piece, but they had no complete system 
so as to be able to work at the best advantage. 
Prejudice was, however, their great_obstacle, and 
the workmen were always adifficulty. Sir Thomas 
Hawksley had asked ‘‘ What the coopers say ?” 
Well, they said a great deal at times, mostly of a 
nature that he would rather not repeat before that 
polite company. However, they were overcoming 
their difficulties and had now amongst other instal- 
lations a factory running in Scotland which returned 
from 20 per cent. to 25 per cent. dividend. They 
could not sell their machine-made barrels in some 
parts of Scotland however, for the Scotchmen said 
they were no good. His firm had, however, sup- 
plied a set of machinery to a Dutch firm who got 
their wood from Norway, made the barrels by the 
same machinery, sent them to the very town where 
the factory in question was at work, and the packers 
were quite contented to pay three times the price 
for them. 


SPHERE AND Rotter Morton. 
Professor Hele Shaw next gave a lecture on his 
sphere and roller motion. This extempore system 
on the part of contributors of giving their ideas is 
much to be deprecated. In the case of Mr. Preece, 
no doubt, the audience gains by such a step, but 
few have the easy delivery and power to systemati- 
cally array their facts possessed by the chief elec- 
trician to the Post Office. A lecture or address 
delivered without notes invariably takes up more 
time than a read paper, and it is very seldom 
indeed that speakers can make themselves equally 
understood by their hearers or hold the attention 
of their audience. We have already in these 
pages* described Professor Shaw’s ingenious me- 
chanism, and need not, therefore, follow him in 
his description. 


ImpPaRTING VARIABLE VELOCITY. 


After Professor Shaw had concluded, Mr. W. W. 
Beaumont gave a description of a ‘‘A New System 
of Mechanism for Imparting and Recording Variable 
Velocity.” This was another spoken address, a 
fact which by no means added to its value as a con- 
tribution to the proceedings. The arrangement of 
mechanism is ingenious, although its practical 
utility has yet to be proved. The author described 
his invention as an arrangement “ of a hollow cone 
mounted upon a revolving spindle with the centre 
at the smaller end coincident with that of the 
spindle, but with its axis inclined from that of 
the spindle, so that one side of the periphery of the 
cone remained continuously parallel to the axis of 
the spindle.” For obtaining the variable velocity 


gear ‘‘the motion was imparted by a conical roller 
or disc. To this is adapted a reducing gear, the 
wheel in which (carrying the idle pinion) is permis- 
sively rotative at a velocity variable by the lon- 
gitudinal movement of the cone one way or the 
other, so as to bring the disc in contact with a 
larger or smaller part of the cone.” 

The discussion on the two papers was opened by 
Mr. H. Davy, who remarked that both the devices 
had the merit of originality. In Professor Shaw’s 
gear he thought that a difficulty might arise 
through the sphere running on one part of the ball, 
and so wearing the surface away. He would ask if 
this difficulty had arisen. In Mr. Beaumont’s ar- 
rangement there would be a practical difficulty in 
keying the cone on the shaft. 

Mr. Nasmyth, of Manchester, would not question 
the ingenuity of the two inventions ; but ingenuity 
did not always mean utility. If the authors wished 
for a practical application, he would suggest that 
they should try how far their gears would be suc- 
cessful in building up cops in cotton spinning ma- 
chinery. In that a graduated motion was required 
in building up the cop when the yarn had to be 
wound on a tapered top. Professor R. Smith, of 
Birmingham, hit one of the weak spots in Professor 
Shaw’s gear. He pointed out that where the wheels 
and sphere were in contact was not simply a line 
or a point, but the wheels being bevelled to suit the 
shape of the ball, there would be different points 
moving at different speeds, and therefore friction 
would be set up. 

Mr. E. Shaw said that he had had some consider- 
able experience in trying to introduce the use of 
the sphere and roller gear amongst cotton spinners, 
but found great prejudice against the use of friction 
gear for their purposes. The fact was that large 
sums had been spent and lost in trying friction 
gear, and the millowners would not make another 
venture, however promising a scheme might be. 
As to the grooving referred to by Mr. Davy, that 
practically did not exist, for after eight months con- 
tinuous use the — was found to be polished 
quite smooth and no grooves were to be seen. 
There was also no diminution in the size of the 
ball so far as it could be tested by callipers. 

Professor Shaw, who spoke next, criticised Mr. 
Beaumont’s invention rather severely. He said 
that the latter had met him‘one day and explained 
the mechanism in question to him, and he, the 
speaker, had come to the conclusion that Mr. 
Beaumont was trying to hoax him. Mr. Shaw then 
went on to prove, to his own satisfaction, that his 
fellow lecturer’s device was diametrically opposed 
to all natural laws, and could not under any con- 
dition do what its inventor claimed for it. The 
display was a fine example of how far learned 
professors may be led astray by cut-and-dried ap- 
plication of text-book formule. 

Mr. Beaumont, in his reply, said he thought that 
Mr. Hele Shaw had failed to grasp the arrange- 
ment. He then entered into a long conversation 
with Mr. Davy as to the way in which the key 
was arranged, but without apparently very satis- 
factory results. . 

The day’s sitting was brought to a conclusion by 
Mr. Crampton reading his paper on the ‘‘ Balancing 
of Locomotives.” This we have already dealt with 
in a former issue.* 

Wednesday, the 8th inst., was the last day on 
which the sections met. In Section G the pro- 
ceedings opened with a paper by Mr. Samuel B. 
Allport on ‘‘ Sporting Guns and their Acces- 
sories.” An abstract of this paper has already 
been given.t 

Mr. Arthur Greenwood next read his paper on 
‘* Recent Improvements in the Manufacture of Rifle 
Barrels.” An abstract of this paper will be found 
on the same page as that last referred to. The 
next paper was one of considerable importance. 
ang contributed by Mr. J. Sturgeon, and was 
on the 


BIRMINGHAM CoMPRESSED AIR PowER SCHEME. 

This scheme, the leading features of which are no 
doubt familiar to the majority of our readers, is 
now attracting a good deal of attention in engineer- 
ing circles, and the reading of a paper by the engi- 
neer of the company that is to work the system 
had been looked forward to with considerable in- 
terest. As we give in this issue a detailed 
description and illustrations of the proposed in- 
stallation, we will confine ourselves to a brief 
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abstract of the paper read, which will be sufficient 
to make the discussion which followed intelligible. 

The author first pointed out the objects of the 
scheme, and showed that the large number of 
engines of moderate size used in Birmingham, 
often intermittently, renders some such system 
peculiarly applicable to the town. He then went 
on to say that although each 1000 horse-power at 
the central station may only produce 500 effective 
horse-power at the users’ engines, it will displace 
fully 1000 horse-power of small boiler plant, fur- 
naces, chimneys, &c., and the same engines can be 
used with compressed air as with steam. The cen- 
tralisation principle enables engines and boilers to 
be used of large power, with all the modern im- 
provements, such as high-pressure triple-expansion, 
gas firing, &c. At the pressure proposed (45 lb.) 
the air-driven engines will indicate from 30 to 65 
per cent. of the power developed at the main en- 
gines, according to the mode of using the com- 
pressed air. The investigations of Sir F. Bramwell 
and Mr. Piercy, on behalf of the Birmingham Cor- 
poration, showed that the present consumption of 
fuel in small engines of from 4 to 25 horse-power 
varies from 36 lb. to 8} 1b. per horse-power per 
hour, and, as it is estimated that compressed air 
power would reach the consumer at an expenditure 
of from 51b. to 2.3 1b. fuel per horse-power per hour, 
a saving of from 700 to 400 per cent. is effected. 

The works will be situated on land fronting 
Garrison-lane. The first portion is laid out for the 
erection of fifteen engines of 1000 horse-power 
each, to be worked by Lane’s patent boiler and 
Wilson’s gas producers. As the company have 
already received applications for over 3300 horse- 
power, they have entered into contracts for the 
completion of 6000 horse-power at the central 
station before May 31,1887. The mains will all be 
of wrought iron, laid in concrete troughs near the 
surface of the road, so that they can be easily got at 
for examination and repairs. They will vary in 
size from 24 in. down to7 in. Valves will be pro- 
vided, by which, in case of damage to any portion 
of main, that portion will be automatically stopped 
off from the rest of the district, so as not to in- 
terrupt the general surface. The compressed air 
will be sold to users at a price per 1000 cubic feet of 
air at a standard pressure of 45 lb., measured by a 
meter so constructed as to register the volume de- 
livered at the value of the standard pressure, inde- 
pendently of any variations there may be in the 
main pressure. The meter consumption of the 
various users will be registered in the gross on a 
dial at the central works by electric apparatus, so 
that any waste or misuse of the air can be at once 
discovered and prevented. 

The paper concludes with a discussion of the 
various economical aspects of the question, pointing 
out that compressed air can be used for all purposes 
for which steam is employed, except heating ; air, 
on the other hand, has the advantage over steam 
that it is available for refrigeration. 

The discussion was opened by Mr. H. Davy. 
The author had quoted a statement of his that in 
the application of water for craneage of goods, an 
efficiency of not above 25 per cent. was obtained. 
This was but a partial statement, and he, the 
speaker, would say that the general efficiency of 
hydraulic power was much higher, probably 50 per 
cent. He had had a good deal of experience 
with compressed air for mining purposes, and would 
give as the result of his observations an efficiency 
of from 25 to 30 per cent. for a pressure of 45 lb. 
above atmosphere. In a table exhibited on the 
walls the author had set down the efficiency at 84 
per cent., and he wasat a loss to see how this could 
be realised. The speaker then went on to criticise 
other figures in connection with the scheme, but 
he appeared to have misconstrued the bearing of 
the calculations, and the author interposed to give 
the necessary explanation. The same mistake was 
afterwards made by other speakers, and indeed the 
table shown was somewhat misleading when read 
by itself, although quite straight forward when 
taken with the text in the paper referring to it. 
Mr. Davy also criticised the engine condenser, a 
drawing of which was shown. It appeared to com- 
bine the features of both a surface and jet con- 
denser. He would like to hear what advantage 
was gained by this arrangement. Professor R. 
Smith, in speaking of the consumption of fuel in 
small engines, which had been put down by theauthor 
as high as 361b., an amount which had been thought’ 
too high by a previous speaker, said that in inter- 
mittent work he could easily understand such a fuel 


consumption would be reached. He knew of many 
small engines, constantly working, which required 
12 1b. to 131b. of coal for each indicated horse- 
power developed, and if they had to stand for fre- 
quent periods of time with steam up in the boilers 
he should anticipate such a fuel consumption as 
that named by the author would be reached. This 
argument was in favour, not only of general dis- 
tribution of power by air, but by gas through the 
means of gas engines, and by electricity also. Bir- 
mingham was an especially favourable field in which 
to try an experiment of the nature proposed by 
Mr. Sturgeon and those working with him, because 
of the large number of small workshops requiring 
alittle power, and that often of an intermittent 
nature. The efficiency of air transmission de- 
creases less than with most other agencies with 
distance. In hydraulic pipes there is the friction ; 
in electricity there is the heating of wires, but the 
loss in the case of air is very small. Professor 
Smith had met with cases in collieries in which 
power generated on the surface had been taken 
to accumulators below at a distance of one mile to 
a mile and a half, and there had actually been 
greater pressure registered at the accumulators 
than at the compressors. This of course was to 
be accounted for by the effect of barometrical 
pressure, and the difference, though of small practi- 
cal importance, served to show how slight was the 
effect of viscosity and friction in air. The speaker 
thought that for small distances and limited appli- 
cations air would not pay, and gave as an instance 
the practice in the Aberdeen granite quarries visited 
last year by the members of the Association. He 
had been surprised to find air was not used as a 
vehicle for distributing power in the various ma- 
chines, but the owner said that steam was found to 
be cheaper. The distances there were from 300 to 
500 yards, and the loss from condensation would 
therefore be small, and would be more than counter- 
balanced by the advantage of not having to intro- 
duce another machine, such as the air compressor, 
with the loss that was always attendant on the use 
of such mechanism. For long distances, however, 
he had no doubt air was the best vehicle for con- 
veying power; still he did not agree with Mr. 
Sturgeon’s calculation as to 33 per cent. of the 
original power being obtained at the air engines. 
The largest item of loss was the heating of the air 
in compression and cooling in storing and convey- 
ance in pipes. In summer there would be the 
advantage of using the exhaust from the engines 
for ventilation. The difficulty of getting rid of 
frost round the exhaust outlets had been referred 
to, but this could be got over by making them 
trumpet-shaped. 

Mr. A. Rigg said that the use of steam for power 
distribution in New York had been mentioned, and 
the failure of the system had been referredto. Two 
companies had been started for the purpose. One 
had laid cast-iron pipes and the other wrought-iron 
pipes. The result had been that the cast-iron pipes 
were constantly bursting and blowing up the pave- 
ment, and the company had subsequently ‘‘ burst 
up” too. The wrought-iron pipes were, however, 
all right, and the company that laid them was going 
on. The loss of pressure from end to end of the 
system was only about 2 Ib., or practically nothing. 
As to efficiency, anything could be got on paper, and 
he would wait for practical results. 

Mr. Wright mentioned an interesting historical 
fact in connection with the use of air pressure as a 
means of conveying power. In the year 1804, at 
the works of Boulton and Watt, William Murdoch 
had worked a lathe by a blast from a blowing 
engine, the motor being 400 yards away from the 
source of power. Professor Unwin pointed out that 
in course of practice the experience gained would 
enable many percentages of loss to be reduced. 
Professor Hele Shaw criticised the author’s design 
of meter, objecting to the application of the bent 
tube as in the Bourdon gauge ; but the limited time 
at the disposal of the meeting compelled the Presi- 
dent to ask the speaker to close his remarks, and Mr. 
Sturgeon was then asked to reply to the discussion. 

In reply to Mr. Davy’s remarks, he said that 
before he went into this question he was of much 
the same opinion as that held by Mr. Davy as to 
25 per cent. being the average efficiency of engine 
power in working with compressed air in col- 
lieries. In a colliery, however, the air compres- 
sor itself worked intermittently, for there was 
seldom enough work to keep it going. In the sup- 
ply system for a large town, such as that then before 








the meeting, the conditions would be entirely 


altered, and the law of averages would give them 
practically constant work. In addition to this 
there would be the greatly increased size and more 
finished machinery in their case to set against the 
rough colliery appliances. The loss of leakage as 
shown by the experience at St. Gothard was prac- 
tically nothing. Allusion had been made to the 
efficiency of the air in the St. Gothard Tunnel, but 
there, too, the same conditions did not exist, as 
the St. Gothard compressors had only to work one 
set of machines, and the question of intermittent 
work again arose. In the course of the discussion 
the theoretical loss by heating in compression and 
subsequent cooling had been dwelt upon. He 
wished to remind his audience, however, that there 
would be certain conditions in the practical work 
they proposed which would upset these theoretical 
deductions. They would cool the air during com- 
pression, and in many cases it would be reheated 
during expansion by means of waste heat from 
flues, &c., on the users’ works. He thought that 
if the whole of the conditions were taken into 
account, instead of isolated facts without the con- 
current conditions bearing on them, as had been 
done by some speakers, that it would be found that 
his figures accorded pretty closely with those of 
many of his critics. With regard to the 84 per 
cent. efficiency, for instance, which had been so 
freely questioned, there was a loss of 12 per cent. 
in main engine and compressor, friction in valves, 
&c. For leakage in mains and friction, wire- 
drawing, &c., at consumers’ engines another loss 
of 13 per cent. was set down. They would regain 
20 per cent. by reheating the air to 320deg. This 
would give 95 per cent., but against this there was 
to be set the loss for clearance and back pressure 
in users’ engines, which would give a total effi- 
ciency of 84 per cent. 

Sir James Douglass, in summing up the discus- 
sion, referred to the satisfactory working of com- 
pressed air that had come within his experience, 
and thought that the author had made out a very 
good case which had not been shaken by the dis- 
cussion. 

Mr. Preece added that in the Post Office air was 
more used as a means of conveying power than 
electricity, and he should be glad at any time to 
put his experience at Mr. Sturgeon’s disposal. 


Gas LIGHTING BY INCANDESCENCE. 


The last paper read was contributed by Mr. 
Conrad W. Cooke, and described ‘‘ The Welsbach 
System of Gas Lighting by Incandescence.” We 
have already printed an abstract of this paper on 
page 274 of our issue of the 10th of September, and 
need not therefore again describe the arrangement. 
Mr. Cooke gave a practical illustration of the 
system, and although the fact of the room not 
being darkened was against the success of the ex- 
periment, no doubt could be entertained as to the 
remarkable increase of brilliancy and illuminating 
power obtained by the system, which would appear 
to be destined to play an important part in the 
future. 

The discussion on this paper was opened by Pro- 
fessor Armstrong, who said that we seemed to have 
got as far as we can go with sun burners and such 
hke gas-burning appliances, and the limit of re- 
generative gas burners appears to have been 
reached. This light, however, was on different 
lines, in which the field of improvement was by no 
means exhausted, for it was known to chemists 
that many different substances are capable of giving 
off more or less light. It had been claimed that 
with this light, as the combustion was perfect, that 
ceilings of rooms would not be blackened. This 
was not the fact. The light in question would 
blacken a ceiling just as muchas an Argand burner. 
The discoloration was caused not by soot, but by 
converging currents of dust due to the heat of the 
flame. After some other speakers had been heard 
Mr. Cooke replied to the discussion. He said that 
doubtless the convection of air currents was the 
cause of all ceilings being blackened, but his conten- 
tion simply was that the Welsbach light contributed 
nothing to the materials of discoloration. A ques- 
tion had been asked as to the proportions of the 
ingredients in the mantle. This was not very im- 
portant, but generally with a white light a larger 
proportion of zirconia was used. The mantles 
would last from 800 to 1500 hours; in Vienna 
some had been in use 2000 hours. The glass 
chimney was not necessary, but it added to the 
light and afforded protection to the mantle. 





Sir Thomas Hawksley, who was in the chair, in 
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THE WORTHINGTON HIGH-DUTY PUMPING ENGINE. 


Fig. 1. 
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moving a vote of thanks to the author of the paper, 
said that the invention appeared a very promising 
one, and from what he had seen he had no doubt it 
would come into extensive use, 

There were two more papers on the list, but 
these were taken as read and the meeting came to 
an end, the members dispersing to meet again next 
year at Manchester. 


THURSDAY'S EXCURSIONS. 


The excursions set down for Thursday, September 
9th, were neither so numerous nor so well attended 
as those of the preceding Saturday. There were 
naturally the most applications for those of a 
popular nature, such as Chatsworth and Haddon. 
A trip had been organised to Burton-on-Trent, and 
both the great brewing firms of Allsopp and Bass 
had thrown their establishments open to inspection. 
The candidates for this excursion were, however, so 
few in number that the expedition had to be 
abandoned as a formal excursion. 


NEEDLE AND Fisnine TackLE Works. 

One of the excursions was to Redditch, to visit 
the fishing tackle factory of Messrs. S. Allcock and 
Co., and the needle factory of Messrs, Henry 
Milward and Sons, both of Redditch. In making 
fish-hooks no elaborate mechanical devices have yet 
been introduced, but highly skilled handwork is 
required for the finer sorts. Messrs. Allcock 
produce all sizes, from those weighing the nine- 
thousandth part of an ounce up to sizes large enough 


to capture sharks. For the commoner forms of | 





hooks a simple machine for twisting is employed by | 


which girls can turn out 25,000 to 30,000 a day. 


The hardening, tempering, blueing, and polishing | 


are processes that do not require special description. 
Rod and float making is an important branch of 
these works ; a luminous float for night fishing 
is the latest novelty. 

The needle works of Messrs. Milward and Sons 
have been established since 1730. In their various 
departments about 800 hands are employed, and 
8,000,000 needles are made and finished every week. 

The following is an outline of the different 
processes in needle manufacture: A coil of wire of 


medium length will produce from 40,000 to 50,000 | 
needles. Each thickness or size of the wire used is | 


first gauged and is then taken to be cut and 
rubbed. The next process consists of heating and 
then rolling the wires together until they are 
perfectly straight. They are next taken in hand 
by the pointers. In this operation machines are 
used in connection witha grindstone with a concave 
surface, across which the needles are held while 
being pointed. This stone makes about 2500 
revolutions per minute, but the dist, which used to 
be so deleterious, is now drawn away by a powerful 
fan, and in order to catch it a special building has 
been erected wherein trays are placed in which the 
air is purified by being passed through cotton bags. 
The wire having been pointed at both ends, the 
next process is that of putting in the eyes. A 
stamper does this by means of a die, which forms 
the shapes of the heads and partly pierces the eyes. 
In another department machinery is used for 
stamping the two eyes of the needles, the latter 
being fed between the dies by a hopper, and struck 
by a steel hammer. By means of this invention 
about 200,000 needles a day cau be made by one 





(For Description, see Page 340.) 
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workman. A press is used to follow the impression 
made by the stamp with great exactitude, or a 
ragged edge is left inside the eye of the needle. 
The “spitting” process follows. It is done by 
children upon two short wires, or spits. The 
double needles are threaded ready for the filer, who 
files off the burrs caused by stamping. By a simple 
movement he bends and separates the needles at the 
point of junction between the heads, and thus 
leaves on each spit a row of single needles. He 
next files the heads into shape, and then the needles 
are complete. After the stamping comes the 
hardening and tempering processes. The needles 
are next picked or rolled over one by one under the 
finger upon a smooth stone, by which means the 
crooks caused by hardening are detected and the 
bent ones thrown out, to be afterwards straightened 
by gentle taps of a very small hammer upon a steel 
anvil. The needles to be operated upon are made 
up in parcels each containing 50,000. 

From the hardeners they are taken to the water- 
mills to be made bright. The needles having been 
washed out are blued in the eye to soften the head 





and prevent the eye from breaking. In the extra- 
quality needles each one is separately examined by 
a powerful magnifying glass. The heads are finally 
ground, the points set, the needles polished, and 
then rubbed in leather rubbers to remove any soil 
marks. The polishing machines are among the 
most beautiful in the works. A row of needles is 
fed in every fifteen seconds, and passes over the 
polishing rollers until an exquisite polish has been 
put on. 

Machinery is also used for cutting and folding the 
papers upon which the needles are placed, and 
another is used for fixing them in. 

An important department of the works is set 
apart for the manufacture of fish-hooks, in which 
as many as 2,000,000 have been made in one week. 


Coventry CycLE Works. 

An interesting excursion was made to the historic 
town of Coventry, which is the head-quarters of the 
‘now important mechanical industry of making 

bicycles and tricycles. The ——- Works are 
| the property of the Coventry 


hinist Company, 
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and have been established for upwards of twenty | chining, &c., before it is finished ready for its place. | 
The following is « sh * } | The front fork sides are made from weldless steel 
cipal proc ing 1s a short description of the prin- | tube, tapered in a machine, after which they undergo 
the 4 esses gone through in making bicycles and | several processes in a press to give them their 
yeles at this company’s works. A bicycle is| proper shape, and are then ground and glazed to 


years. 








bui : ; : 
uilt of no less than about five hundred parts. give them a surface to receive the paint. 

















ae Fg is stamped out of steel to the | fork or bearings in themselves consist of seventy 
lic » after which it passes through about | parts, each of which is stamped out of steel. After 
n processes, including turning, boring, ma- undergoing the usual processes of boring, turning, 


The front 












machining, hardening &c., they are passed to the 
fitters. The friction balls of the bearings are made 
out of the finest steel. The front hub flanges are 
stamped out of steel, and are bored, turned, and 
secured to the spindle. The spindle is of steel 
specially tempered to resist the great strain which 
is put upon it when riding. The flangés are after- 
wards drilled and tapped round the edges to re- 
ceive the spokes, each of which processes is accom- 
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plished by an automatic machine specially devised 
for the purpose. The felloe or rim is rolled by the 
manufacturers to section, and is delivered in straight 
lengths. It is put through rollers and rolled into a 
circle, and afterwards jointed, brazed, and finished 
off with an emery wheel. It is then drilled and 
countersunk to receive the spokes. The wire for 
the spokes is reccived in coils, and is passed through 
a machine which automatically straightens it and 
cuts it off to the required length, after which it 
passes through about ten processes before the spokes 
are ready to put into the wheels. The back-bone 
is made of steel tube, and is tapered and shaped in 
a similar manner to the fork sides before described. 
The centre neck is stamped out of steel, and after 
being turned, machined, drilled, &c., is brazed to 
the top end of back-bone tube. The back fork is 
composed of three stampings, which, after being 
machined, &c., are welded together. It is then 
fitted to the end of the back-bone and hinged into 
its place. The back wheel axle, cone, and back hub 
are stamped or forged out of steel, and undergo the 
various necessary processes of turning, screwing, 
rimering, drilling, &c. The hub is then hardened 
and fitted up with the back wheel axle, which runs 
on ball bearings. The handle-bar is made of steel, 
and in some cases of steel tube. It is now usually 
made in two parts and each part is detachable. The 
brake lever and brake are stamped out of steel, and 
each goes through several processes of machining. 
The cranks are stamped out of steel, and pass 
through about twelve processes before they are 
ready to be fitted to the machine. The pedals are 
made of steel, and run on ball bearings. The spring 
is one of the most important parts, and should be 
constructed on such lines as will isolate as much as 
possible the body of the rider from the vibration 
of the machine. This ‘isolation has been most 
successfully accomplished by means of the rubber 
suspension spring. The rider is as it were suspended 
by two rubber slings, and his saddle is entirely 
severed from any metallic contact with his machine. 
A visit tothe watch factory of Messrs. Rotherham 
and Sons was also a feature in the Coventry excur- 
sion. Here a number of machines are employed 
for producing the various parts of a watch, one part 
of the factory being set apart for the older style of 
handwork, while in another machinery has taken 
the place of the older methods of watchmaking. 








HOISTING SECOND-CLASS TORPEDO 
BOATS. 


IN our engravings on page 334 we illustrate an ar- 
rangement which has been adopted for hoisting and 
housing some second-class torpedo boats built by 
Messrs. Yarrowand Co, Second-class boats are some- 
what out of favour, if not altogether out of date, just 
now, but there are yet a good many of them left, and 
the plan is still of considerable interest. The illustra- 
tions in question are taken from drawings prepared 
for the Brazilian ironclad Riachuelo built by Messrs, 
Samuda Brothers. Slings are attached to four steel 
eyes securely rivetted toa strong part of the bulkhead 
of the boat. Each of these eyes was tested to a strain 
of 25 tons. This hoisting gear is so eflicient that the 
boat can be lifted and housed in half an hour, and can 
be lowered into the water in fifteen minutes. 

Whether it would be possible to use this gear, or in 
fact any other yet designed, excepting in the calmest 
weather, is perhaps questionable. The strain that the 
lifting tackle would be subjected to, would not be 
determined simply by the steady weight of the torpedo 
boat—i.c., 13 to 14 tons—but there would be the addi- 
tional strains due to the boat rising and falling with 
the waves. The point is one that greatly influences 
the probable utility of second-class boats in actual 
warfare. 


INGINES OF THE 8.8. ‘“‘STEPNEY” AND 
‘* WAPPING., ’ 

In our issue of September 17 we published a two- 
page engraving of the engines of the s.s, Stepney and 
Vapping, constructed by the Central Marine Engine 
Company, West Hartlepool, of which company Mr. 
Thomas Mudd is the managing director. We now 
give on page 335 another view of these engines, which 
will further explain their interesting design. A de- 
scription of the engines will be found on page 290 ante. 


A Lone Journry.—The through trains on the Canadian 
Pacific Railway from Montreal to Vancouver, the Pacific 
terminus of the line, occupy 136 hours in traversing the 
3000 miles between the two points. The through first- 
class passenger fare is 92 dols., and the through second 
class passenger fare is 505 dols, 





HIGH-DUTY PUMPING ENGINES. 
Experiments on a Direct-Acting Steam Pump.* 
By Joun GrorcE Marr, M. Inst. C.E. 


In the autumn of 1885 the author casually heard that a 
system of pumping, invented by Mr. C. C. Worthington, 
of the firm of Henry R. Worthington, of New York, was 
in use in the United States, enabling a Worthington 
direct-acting steam pump to work with as high a rate of 
expansion as any type of crank and flywheel engine, and 
at the same time exert a steady and uniform pressure on 
the pump plunger. He therefore determined to investi- 
gate and test its working. The motions of both a steam 
piston and a water plunger being rectilinear, a connect- 
ing-rod, crank, and flywheel having a rotative motion, 
are superfiuous except for the purposes of expansive work- 
ing or controlling the length of stroke. Mr. E. D. 
Leavitt, Jun., who has a large and varied practice as a 
hydraulic engineer in America, explained to the author 
generally the peculiarity of the design of the engine, 
expressed himself in the highest terms of its mechanical 
efficiency, and kindly offered to assist in any experiments 
it was proposed to carry out. 

The author took as an assistant Mr. Henry Smith, 
Assoc. M. Inst. C.E., and in order that no question should 
be raised as to the accuracy of the necessary testing instru- 
ments, a circular orifice, through which to measure the 
air pump discharge, three Kew-tested thermometers, an 
indicator, and also three tested Bourdon gauges for water 
and steam pressures were sent from England. 

The inventor kindly placed an engine and its boiler 
entirely at the service of the author, and expressed a wish 
that the trials should be as complete and exhaustive as it 
was possible to make them. The engine was at work at 
Brooklyn, New York, and was put up solely for experi- 
mental purposes, It pumped out of a well, and through 
weighted relief valves back to the well, so that trials 
could be made which would have been impossible had the 
engine been performing the ordinary duty at a water 
works. To pump about 1700 gallons a minute through 
weighted and spring valves is a more difficult service than 
pumping against a head of water in a main. It was, 
therefore, evident that whatever results were obtained on 
the trials, they could be readily repeated and improved 
upon in practice. Nearly twenty-five years have passed 
since the first Worthington compound-condensing engine 
was erected and set to work in America; since then great 
improvements have been made, and now these machines 
pump 40 per cent. of the total water supply of the United 
States, he system, however, is not much known in 
England, and so little attention has it attracted that there 
are no records of it in the Proceedings of this Institution, 
or in those of the Institution of Mechanical Engineers. 
In fact, it has not even been alluded to by the authors of 
the various papers on pumping engines that have been 
published from time to time. Practically the system 
consists of two independent engines and pumps lying side 
by side, the motion of one engine actuating the valves of 
the other. The delivery of water from the pumps is 
almost absolutely uniform, and although an air vessel is 
usually placed on the discharge chamber, it is generally 
water-logged, and the author could not tell the difference 
in working either with or without air. 

Fig. 1, page 338, represents, approximately, the flow from 
a Worthington pump at each point of the stroke. Assoon 
as one pump begins to slow down at the end of the stroke 
the other pump starts, so that by combining the flow it 
will be seen how uniform it is. With any pump driven 
by a crank and connecting-rod, and even when two pumps 
are coupled on one crankshaft at right angles, great varia- 
tion exists in the quantity of water delivered at different 
parts of the stroke, owing to the varying speed of the 
pistons, necessitating an air vessel being placed on the 
delivery main. 

The delivery from a compound rotative engine, with 
cranks at right angles, working two double-acting pumps, 
supposing the connecting-rod to be indefinitely long, is 
shown by Fig. 2, page 388. The deliveries are added to- 
gether and shown in full lines ; the variation of flow in this 
case is sufficient to make the pressures fluctuate to such an 
extent that accidents are very liable to occur when working 
without air. The author, in his own practice, has met 
with many cases where accidents have happened to the 
pump work and rising mains, when through carelessness 
no air was in the vessel; but with the uniform delivery 
of the type of twin pumps before described an air vessel 
is not needed, and it is this uniform delivery that permits 
the use of the engine for pumping through the oil pipe 
lines where the friction in the main amounts to 3450 ft. 
head at normal speed. Withthe single or ae 
pumps first used for this service, where the flow cease 
at the end of the stroke, the pressure gauge fluctuated 
hundreds of pounds on the square inch with a correspond- 
ing result of broken pipes and pumps. 

The oil pipe lines are of different diameters and lengths, 
and, taking as an example one that came under the 
personal notice of the author, namely, 6 in. in diameter and 
about 30 miles long, —— which two 10 in. double plunge 
pumps were forcing oil, the main would contain, if filled 
with oil at a specific gravity of 0.87, over 750 tons, and as 
this weight may be considered as attached to the pump 
piston, a very simple calculation will show what excessive 
pressures are set up when such a weight is moved at a 
variable velocity, and also as the pressure in the pump is 
nearly all due to friction in the main, which increases or 
decreases practically as the square of the speed of the 
flow in it, it can be seen that the only system of pumping 
capable of working with safety is that in which the de- 
livery from the pump is uniform and regular at every 
part of the stroke. There are now on the oil lines some 


* Reprinted, by permission, from the Transactions of 
the Institution of Civil Engineers. 





sixty or seventy compound condensing engines of various 


powers up to 600 or 800 horse-power. The service is a 
peculiar one, and the difficulties that have been overcome 
reflect the greatest credit on the engineers of the line. 

The Worthington engine just referred to, although as 
economical in fuel as an ordinary Cornish engine, and 
more so if the first cost and the expense of foundations 
and houses is taken into account, can be beaten in 
economy of fuel by a well-designed compound rotative 
engine working at a high rate of expansion. Mr. C. C. 
Worthington therefore applied himself to attach to his 
engine a form of compensation which would absorb or 
store up the excess of power at the steam end during the 
first part of the stroke, and give it out again during the 
last part of the stroke, when owing to expansion the steam 
pressure falls below the water pressure. 

Now the main point to be observed in designing such an 
arrangement, is to obtain a perfectly uniform pressure 
onthe pump plunger, so as to get a steady delivery of 
water. To effect this, compensators of many varied forms 
were schemed, and an experimental engine was made that 
would work up to about 150 horse-power, and a boiler 
arranged specially to supply it with steam. As it was 
almost impossible to obtain from the water works sufli- 
cient water for the engine, a well was sunk, the entire 
plant with experiments having cost about 10,000. The 
engine was worked for about a year and a half con- 
tinuously, and found to be such a perfect success that 
several are now at work, and many others are being made 
on the system that was in practice found best. 

If the steam pressure diagrams of an expansive com- 
pound engine are combined together, it will be found that 
there is an excess of pressure a b at the commencement of 
the stroke (Figs. 6, 7, and 8, page 338) over the mean 
pressure decreasing to half-stroke, and after that point 
there is an increasing deficiency of pressure 6 c. This 
variation with a rotative engine is taken up by the fly- 
wheel, but in the high-duty Worthington engine there are 
two small cylinders (by preference oscillating) which are 
attached to the piston-rod, containing water or air under 
pressure. Referring to Fig. 9 it will be readily seen that 
the excess of work a b, which is a maximum at the com- 
mencement of the stroke and decreases to nothing at half- 
stroke, is taken up by these small cylinders. Directly 
after half-stroke, when the steam pressure is below the 
water pressure, they give out work h &, which increases to 
the end of the stroke, so that if the work absorbed or given 
out in the compensators is combined with the steam dia- 
grams, a perfectly steady pressure line is obtained, and 
the engine makes its stroke at a uniform speed, so that a 
straight pump diagram is obtained. The diagrams, Fig. 
3, page 338, were taken from a high-duty pumping engine, 
working under ordinary service at New Bedford, Mass., 
U.S.A., the steam being expanded during the time it was 
taken some ten or twelve times. 

Engine Trials.—These trials were all carried out ina 
similar manner to those before made by the author.* 
Fig. 10, page 339, gives the general arrangement, plan of 
the boiler, engine, and pump, together with the position 
and details of the measuring tanks. The engine and pump 
are shown in Fig. 11. The feed water was measured in a 
cast-iron pipe, Fig. 12, with an overflow pipe in it, and its 
contents to the level of the pipe were weighed on tested 
scales many times over, the temperature being noted each 
time, so that the quantity of water in the pipe which was 
used as a feed measuring tank may be relied on as accu- 
rate. From the pipe the water was run into a wooden 
tank, out of which it was taken by the feed donkey and 
pumped into the boiler. Mr. C. C. Worthington placed 
one of his water meters between the feed pump and the 
boiler, and the meter readings agreed within ? per cent. 
with the measurements made by the author. 

The boiler was of the Corliss type, vertical, 5ft. 4 in. in 
diameter by 14 ft. high, with vertical tubes, and as the 
heat went direct from the fire through the tubes, and so 
heated the steam above the water level, the steam was 
slightly superheated. A thermometer was fixed in the 
steam pipe in the engine house, the readings of which are 
given in the Tables. The steam pipe went across a yard 
in the open air, but being well covered with non-conduct- 
ing composition, and the steam being slightly superheated, 
condensation to any marked extent was prevented. The 
steam jackets drained into a tank, which was carefully mea- 
sured, and when full the condensed water was discharged 
into a drain and the time noted. The working steam, after 
leaving the engine, passed through the eduction pipe to an 
independent air-pump and condenser, worked by aseparate 
engine. Both the feed-donkey and the air-pump engine 
were supplied with steam from a separate boiler, so that, 
in taking the efficiency of the engine into account, the 
work done by these pumps should be deducted. Their 
having a separate steam supply did not, of course, affect 
the heat used by the main engine itself, but only the 
efficiency, that is, the relation of the indicated horse- 
power to the pump horse-power. The steam from the 
main engine, after being condensed and passing through 
the air-pump, was delivered through a short length of pipe 
to the discharge tank (Fig. 13, page 339), where it was 
gauged through a circular orifice 3 in. in diameter. The 
temperatures of injection and air-pump discharge were 
read, and the head measured every quarter of an hour. 
Eight new indicators, made by the American Steam Gauge 
Company (and which were checked with the English one) 
were on the steam cylinders fixed close up to each head, 
and the diagrams were averaged by ordinates in New 
York, and checked by planimeters in England. Two 
counters were on the engine, which checked each other, 
and two tested water-pressure gauges were fixed on the 
delivery main. . : 

Five assistants were in the engine room, and four in 
the boiler house. A ship’s chronometer was used for the 

* Minutes of Proceedings Inst. C.E., vols. Ixx. and 
Ixxix. 
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time, and every quarter of an hour throughout all the 
tests gongs were sounded, one in the engine room and one 
in the boiler house, so that all observations were taken at 
the same instant, and the author took personal observations 
all round every half-hour, so that no error could have crept 
in. Such detailed care was, however, not necessary, as the 
rejected heat was measured, and that gives the best check 
on the boiler supply. The stroke was kept the full length, 
touching the cylinder heads each time ; and so regularly 
did the engine run that, for each trial, all observations 
were almost exact counterparts of each other. Inde- 
pendently of measuring the heat supply, many interest- 
ing experiments were made ; the engine was slowed down 


















































Results of Experiments. 
No. of trial ... =e eas 1 2 
Double strokes per minute. 45.0 39.26 40.10 
Boiler pressure se 59.3 | 80.4 | 101.0 
Feed water per minute(tank 
measurement) Fig. 12, 
page 339 ... ie ..| 3412 30.33 36.26 
Jacket drains per min. ,, 4,22 4.15 4.57 
Temperature of steam 359° 876° 390° 
Pressure on pump, in- 
cluding suction ... lb. 78.5 80.5 97.0 
Pressure in compensators ,, 162.5 195.0 250.5 
Mean pressure in “— 
pressure cylinder.. b. 34.19 37.40 41.53 
Mean pressure in low- | 
pressure cylinder.. Ib. 11.44} 11.43 14.17 
Temperature of injection... 57.18°| 57.10° ——_57.30° 
” air - pump | 
discharge ... se a 84.95°| 81.06° 89.50° 
Head over centres of ori- 
fice ... see ae OS 1.727 1.802 1.397 
Air-pump discharge per 
minute... -_‘Te,| 1174.0 | 1197.0 | 1056.0 
Injection water... »» | 1144.0 | 1171.0 1024.0 
Heat passing through en- | 
gine per minute: | 
T U from boiler, saturated 
steam through cylinders | 35,132.0 | 30,919.0 | 37,553.0 
T U from boiler, superheat 
insteam .. ne des 853.0 772.0 906.0 
T U from boiler, condensa- 
tion in jackets... ...| 8,794.0| 3,677.0} 4,003.0 
Total ... 39.779.0 | 35,368.0 | 42,462.0 
Heat retained in condensed 
steam aa a ..| 1,585.0] 1,283.0} 1,822.0 
Heat absorbed by injection 
water ede ci ... | 31,769.0 | 28,057.0 | 32,972.0 
Heat absorbed by indicated 
wor sia ~ ...| 5,096.0} 4,621.0} 5,579.0 
Heat absorbed by radiation 440.0 440.0 440.0 
Error ... a cay a 889.0 967.0| 1,649.0 
Total ... 39,779.0 | 35,368.0 | 42,462.0 
Percentage of error to total 
heat passing through en- 
gine per minute ... das 2.2 2.7 3.8 
Indicated horse- power 119.2 | 108.1 | 130.5 
Pump horse-power ... 109.3 | 97.9 | 120.4 
Efficiency per cent. a | 917] 90.6) 92.3 
Feed per indicated horse-power 
per hour through cylinders 15.05) 14.53, 14.57 
Feed per indicated horse-power 
per hour through jackets 2.12} 2.30; 2.10 
Piston speed per minute per en- 
gine... re ‘i .. ft.| 97.5] 85.0] 86.9 
Boiler pressure lb. 59.3) 80.4 | 101.0 
No. of expansions ... aa - 9.2{ 13.2] 14.1 
per indicated horse-power 
per minute... be ... 334.0 | 327.0 | 325.0 
Donkin’s cofficient ... ---| 273.5 | 265.2 | 260.6 
| 
| 
T U per indicated horse-power per| 
minute, calculated from the} 
temperature of the air-pump| | 
discharge ... es Ae ...| 820.0 | 315.0 | 311.0 
Pounds of coal per indicated | 
horse-power per hour, supposing | 
feed taken from hot well and 
the coal to give up 11,000 T U| | 
per pound* as ee Ly 1.74 1.72; 1.70 
Duty in 1,000,000 foot-pounds of 
water raised per 112 lb. of coal,| 
taking 88 per cent. efficiency ...| 112.1 | 113.4 114.8 
Disposal of heat used : | 
Asindicated work ...percent.| 13.3] 13.5) 13.7 
Rejected heat anderror ,, | 85.5/| 85.2| 85.2 
Radiation ~ me 1,2 1.3 5 














until it made one double stroke in a minute and a half. 
The pump had its pressure suddenly released, to show the 
safety of the engine, and the air-vessel was filled with air, 
and was also water-logged ; the compensators were put 
out of gear; in fact, every experiment was tried that was 
of value. The author made nine full trials, and Mr, 


* Minutes of Proceedings Inst. C.E. , vol. Ixx.,. p. 336, 








Smith made three more, after the author had left New 
York. These trials were so regular that it is sufficient to 
give the details of three. 

The absolute quantity of water delivered by the pumps 
could not be exactly ascertained ; but even if the full dis- 
placement of the plunger was not made, it would not 
affect the results of the trials, as the pump horse-power 
was taken from the actual pressure in the delivery main 
(as recorded by the gauges tested in England) against the 
area of the plunger, sil ccabaiiiene and by-passes being 
carefully shut off and plugged before the trials. At the 
end of each stroke a pause was made to allow the pump 
valves to close before the return stroke, and so prevent 
slip through them. 

The average efficiency on the three trials is 91.5 per 
cent., but from this has to be deducted the power it 
would require to work the air and feed pumps, and taking 
this at 34 per cent., there remains a net result of 88 per cent. 
efficiency, or a higher value than is generally obtained 
by acrank and flywheel engine when the pump valves 
are tight. Thisis what would be expected, as the pistons 
of the compensating cylinders and trunnions certainly 
produce less friction than the crankshaft bearings, crank 
and crosshead pins, guide bars, eccentric straps, &c., of a 
flywheel engine. 

The piston speed, as compared with the English prac- 
tice, is very low, and naturally the repairs and renewals 
with these engines are of a most trivial character, even 
over long and extended periods of working. The founda- 
tions are simple, as the stresses are self-contained ; in fact, 
the engine experimented with by the author was hardly 
on any foundation, and when doing 165 indicated horse- 
power, as it did on one of the trials, it was perfectly 
steady, and worked without noise or vibration. 

In the preceding column is a summary of three trials : 
No. lon December 24th, No. 2 on December 19th, and 
No, 3 on December 22nd, 1885 (Figs. 3, 4, and 5, page 338). 

In order to ascertain exactly the dimensions of the en- 
gine and pump under test, the cylinders and pump covers 
were taken off, and gauges made of the diameters of the 
four cylinders and their piston rods, and of the two pump 

lungers and their rods; these gauges were brought to 
ondon and measured witha standard Whitworth rule, 
the mean areas and lengths being as follow: 


1013.0 sq. in. 
251.0 5 
235.75 4, 

26.00 in. 
596.0 cub, in. 
336.0 


Low-pressure cylinders, area 

Hig ” ” ” 

Pump plungers, area. 

Stroke, length wed ai 5s 

Clearance in eo cylinder 
g i 


” 1 ” ” ” 


As before stated, the coal was not weighed ; and in the 
Table above 11,000 T U is taken, so that these trials can 
be compared with those previously made by the author.* 

The engine werked perfectly on all the trials; was 
easily handled, and fully justified the opinion of its merits 
expressed by Mr. E. D. Leavitt, Jun., and the inventor 
is to be congratulated on having achieved a result which 
could only have been arrived at by a thorough knowledge 
of mechanics, coupled with great perseverance and enter- 
prise. 








MISCELLANEA. 
THE syndicate of the Belgian ironmasters has resolved 
to reduce the rate of production by 10 per cent. 


A committee is to be appointed to consider the question 
of communication between lightships and the shore. 


The Duke of Wellington, flagship at Portsmouth, which 
was launched in 1852, has been declared past repair. 


The Winchester Armoury, at Newhaven, Connecticut, 
is working overtime to complete an order for 45,000 re- 
peating rifles, 


A deposit of copper ore, four miles long, 1500 ft. wide, 
and 200 ft. deep, has been discovered near Sudbury 
Junction, Ontario. 


The Belgian Cockerill Company will pay for the past 
year only a dividend of 50fr. For the preceding year the 
dividend was 70fr, 


H.R.H. the Prince of Wales has decided that the 
Colonial and Indian Exhibition shall close on the evening 
of Wednesday, November 10th. 


The Association of German Ironfounders has declared 
against the participation of Germany in the International 
Exhibition to be held at Paris in 1889. 


Disagreements have arisen between the King of the 
Belgians and the Congo Railway Syndicate, and it is the 
intention uf the king to construct the railway himself. 


The Great Western Railway have obtained control of 
the Thames and Severn Canal, The Board of Trade 
are considering the subject with a view to future legis- 
lation. 


Owing to the slackness of work at Sheerness Dock- 
yard the authorities have found it necessary to reduce 
the number of men borne on the books of the establish- 
ment, 


The number of visitors to the Colonial and Indian 
Exhibition for the week ending September 25, was 
yey total number of visitors since the opening, 


A committee has been ordered to assemble at Ports- 
mouth to consider the whole subject of voice, mechanical, 
and electrical communication between the decks and 
engine-rooms of men-of-war. 


An extraordinary general meeting of the Maxim- 
Weston Electric Company has passed a resolution autho- 


* Minutes of Proceedings Inst. C.E., vols, Ixx, and Ixxix. 


rising the directers to issue up to 100,000 shares of not less 
than par value of 5s. each. 


It is stated that the experimental boring which is being 
sunk at the Channel Tunnel works is for the purpose of 
ascertaining whether the geological formations contain 
any evidence of the presence of coal in the district. 


A portable machine for the neat and expeditious gum- 
ming of labels has been brought out by the Allen Machine 
Company, of Halifax, Yorkshire. It will either spread the 
gum all over the paper cr confine it to the edges alone. 


The recent development of the Mount Lyell gold dis- 
covery bids fair to eclipse anything of the kind hitherto 
found in Tasmania. Mount Lyell is situate about 17 
miles north-east of Macquarie Harbour, on the west coast 
of Tasmania. 

It is the intention of the Government to reconsider the 
plans of the proposed new Admiralty and War Offices. 
A Committee of the House of Commons will go into the 
whole question, and meanwhile further demolition of build- 
ings on the site is stopped. 


We have received a syllabus of Mr. Gribble’s proposed 
course of evening lectures at Exeter Hall, Strand, on 
**Science of Construction.” The advanced course em- 
braces some of the most important structures of modern 
times in this country and America. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended September 19, 
amounted, on 15,368 miles, to 1,319,223/., and for the cor- 
responding period of 1885, on 15,229 miles, to 1,296,725/., 
an increase of 139 miles, or 0.9 per cent., and an increase 
of 22,4981., or 1.7 per cent. 


The subject of steam as affecting fishing was discussed 
at a public meeting held at Hull. The following resolu- 
tion was unanimously carried: ‘‘ That, in order to main- 
tain our fisheries as an aid to the food supply of the 
nation, this meeting of fishermen and smackowners de- 
mands of the Government that steps be taken to bring 
about the compulsory prohibition of steam trawling.” 


An extraordinary accident occurred on Saturday at the 
Crarae Granite Quarries, on Loch Fyne. A blast in which 
seven tons of powder were used, had been arranged, and 
an excursion of sight-seers had been organised. After 
the blast some of the party landed, and a number who 
entered the quarry, about 80 to 100 persons, were over- 
come by the foul air resulting from the explosion. Seven 
persons died. 


An Ordnance Survey Observatory has been erected on 
the summit of Snowden, from which observations are 
taken to all the principal points in sight, in order to obtain 
the altitudes and horizontal distances, the chief instru- 
ment used for this purpose being a 12in. theodolite. 
Lines of sight are obtained and measured from the obser- 
vatory to Holyhead Mountain, Carnedd Dalfydd, Plin- 
limmon, Cader Idris, Moel-y-gest, and many other dis- 
tant points, by means of a triangulation brought through 
the country from Salisbury Plain, where a base of 6.93 
miles was laid and measured with Colby’s compensation 
bars in 1849, and checked by a base line measured on the 
shores of Lough Foyle in Ireland in 1827-8, 


Kuhlow’s German Trade Review contains the following 
passages: ‘‘ It is still impossible to report better things of 
the iron industry, which continues as depressed as ever. 
Prices are being forced down to an almost incredible 
level. Both Westphalia and Upper Silesia have the same 
story to tell. The rail trade suffers severely, and our 
manufacturers are now paying the penalty of the dissolu- 
tion of the rail convention. There is no prospect of the 
downward tendency being checked. The Altona rail 
contract was only retained in Germany by the lowest home 
tender being reduced to the level of the lowest English 
offer. There is no attempting to conceal the extremely 
unsatisfactory predicament in which the iron trade is 
placed.” 


The obsolete ironclad Resistance has been subjected to 
further experiments, this time with torpedoes. <A 60 Ib. 
charge of gun-cotton was fired within 30 ft. of the ship’s 
side without serious effect. She was next attacked by 
an old 16 in. Whitehead, whilst protected by wire nets 
supported by 30 ft. booms. The nets exploded the tor- 
pedo and the vessel remained unhurt, only one boom was 
unshipped and the net not extensively injured. The 
value of the nets having been shown, a charge of gun- 
cotton representing that of a Whitehead torpedo was 
exploded 20 ft. from the vessel without inflicting per- 
ceptible damage. At 15 ft, the vessel was strained and 
began to leak, some of the compartments being filled and 
water finding its way into the bilge. 


The annual report of Messrs. Armstrong, Mitchell, and 
Co. (Limited) shows that, after deductiug depreciation 
and adding the balance from last year, there remains a 
profit of 180,856/. 4s. 11d. upon the year’s operations. The 
directors propose the payment of a dividend of 9} per 
cent. per annum. The directors report that the works 
have been kept fully employed during the past year and 
that the work has been on the average of a profitable 
nature, as shown by the increased dividends. Inthe iron 
trade there is no improvement to note; on the contrary, 
the price of hematite pig iron is, at the moment, at the 
lowest price reached during the existing depression. The 
shipyard departments, taken together, have been well 
employed, and the directors have pleasure in reporting 
that during the past year three war vessels of 5170 tons 
displacement and six merchant vessels of 10,894 tons gross 
register have been launched. The steel department is 
now in full and profitable operation. The works at 
Pozzuoli, Italy, have made considerable progress during 





the year. 
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| Amonc the papers read before the Mechanical Sec- 
| tion of the British Association, none was of more inte- 
| rest than that relating to the distribution of compressed 
jairin Birmingham. The idea of furnishing power from 
| a central station to a large number of small manufac- 
| turers, is not precisely new, but it has never yet been 
jcarried out in this country. It is true that there 
‘exist the Hydraulic Power Companies of London and 
| Hull, but their operations are almost entirely confined to 
working: lifts and cranes of various kinds, and they do 
not occupy manufacturing areas. With the exception of 
| the case in which a building, provided with an engine 

and line shafting, is let out in tenements, there is, we 
believe, no example of co-operation in the production 
of power for manufacturing purposes in this country. It, 
\ therefore, follows thatthe proposal to distribute 15,000 
horse-power in Birmingham marks a new step in social 
progress, and one which interests many besides engi- 
neers. The local industries are eminently suited to 
give success to a scheme of this kind, as, in certain 
branches, they are in the hands of a large number of 
small manufacturers, each of whom has machinery 
which requires steam power, but at thesame time needs 
only a little, and that not with absolute regularity. 
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Hence, in certain districts, the town is filled with small 
engines and boilers, which are not only expensive and 
wasteful, but a constant source of annoyance from the 
smoke which they give off. It is proposed by the 
Power Company to disestablish all these by laying 
mains in the streets constantly charged with air com- 
pressed to 45 lb. pressure on the square inch, Branches 
will be led from the mains into the various works, 
and the air, after passing through a meter, will be 
employed to drive the existing engines. The cost of 
fuel and attendance will be abolished, and in place of 
this there will be the expense of the air, which it is 
proposed to supply at the price of 5d. per thousand 
cubic feet. The company have obtained Parlia- 
mentary powers, and have the goodwill of the Corpora- 
tion, so that no difficulties will be put in the way of 
the execution of the project. 

The district to which the scheme applies comprises 
the wards of Deritend, St. Martin, St. Bartholomew, 
and Bordesley, but only the part shaded in dark lines 
upon the map (Fig. 1) will be supplied in the first 
instance. This area represents about 14 square miles, 
and will require 23 miles of mains, varying from 
24 in. in diameter down to 7in. It is bounded 
by the Midland Railway, Belgrave-street, Belgrave- 
road, Bristol-street, Broomsgrove-street, Jamaica- 
row, Moor-street, Coleshill-street, Belmont-row, 
Lawley-street, and Garrison-lane. The works are 
situated between the two areas, and are shown in 
plan in Fig. 2. They will be laid out at first for 
15,000 indicated horse-power, of which 6000 have 
already been contracted for. The site occupies a 
triangular piece of land between the Midland Railway 
and the Birmingham and Warwick Canal, so that fuel 
and water are readily obtainable. The coal, which is 
brought into a siding from the railway, is all to be con- 
verted into fuel by means of thirty-one of Wilson’s 
8-cwt. gas producers, so arranged that the fuel falls 
directly from the wagons on to the charging platforms. 
From the producers the gas will travel by underground 
flues to forty-five of Lane’s water tube boilers, arranged 
in sets of three to each engine-house. There will be 
fifteen-engine houses, built in rows on strong concrete 
walls, in the spaces between which, the boilers will be 
erected, In each engine-house there will be one 
a beam air-compressing engine, of 1000 
indicated horse-power, driving six single-acting air com- 
amy cylinders, coupled to the opposite end of the 

eams, and capable together of delivering 2000 cubic 
feet of air per minute at 45 1b. pressure above the 
atmosphere, The air will be drawn from the engine- 
house, to which it will be admitted at a high level by 
filtering screens. The water which will be required 
for the boilers, the condensers, and for cooling the air 
cylinders, will amount to 6,000,000 gallons per day. It 
will be drawn from the canal, and after use will be 
returned by a long cooling channel, through which it 
will pasz in a broad shallow stream with five cascades, 

The condensers have been designed by Mr. A. B. 
Wilson, of Belfast, and combine both the surface and jet 
method of refrigeration. By this arrangement 90 per 
cent, of the steam is recovered as feed for the boilers, 
and thus the ill effects which might be expected from 
the hard acid water of the canal, are avoided. There is 
no circulating pump, advantage being taken of the 
pressure of the atmosphere to force the injection water 
through a number of iron tubes around which the 
steam circulates on its way to meet the jet (Figs. 3 
and 4). The water condensed in the tubes and the 
shell of the vessel falls into an annular gutter from 
which it is drawn away by the feed pump and deli- 
vered to the boilers. The remaining steam is con- 
densed by the jet, and is drawn off by the air pump. 
The feed pump needs to be able to draw hot water from 
below atmospheric pressure, and for this purpose the 
arrangement shown in Fig. 7 has been designed. 
Figs. 5 and 6 show another form of condenser which 
was proposed, but has not been adapted. In it a small 
supply of pure injection water is admitted at the top 
to condense as much steam as it is capable of dealing 
with, and then a plentiful supply of impure water at 
the bottom condenses the remainder. The two pro- 
ducts are kept separate, the upper one being pumped 
to the boiler and the lower discharged into the canal or 
mill dam. The reasons which led to the adoption of 
this compound form of condenser are, that at the 

ower exerted by the engines will be constantly vary- 
ing, it would be nezessary with a jet condenser to be 
always regulating the injector, or.else the feed-water 
would be often delivered quite cold, 

The mains will range from 7 in. to 24 in. in diameter, 
and will be of wrought iron, laid in concrete troughs 
with removable covers (Fig. 8) as near as possible to 
the surface of the road, so that they can be,easily got 
at by removing the top surface of road metal and lift- 
ing off the solid concrete covers, At convenient in- 
tervals valves (Fig. 10) will be fixed, so constructed that 
in the event of a pipe bursting, the rush of air to the 
breach will blow the adjacent valves up to their seats 
and so shut off the broken section of main. The same 
valves are also made to serve as stop valves which can 
be closed by hand when required, and are provided 
with chambers or traps to collect the water discharged 





from the air by compression, from which the accumu- 
lated water can be discharged from time to time, by 
the internal pressure, by opening a tap on a pipe fitted 
to the bottom of the chamber (Figs. 10 and 11). Ser- 
vice pipe connecting pieces (Fig. 9) will be applied at 
suitable intervals, The wronght-iron mains will be 
jointed to the valve casings and connecting pieces by 
means of Forster’s patent joints (Fig. 9) which allow 
for expansion and contraction, and for any disturbance 
or subsidence. Over the valves and connecting pieces 
will be fixed ordinary cast-iron street boxes, with lids. 
An 8 in. three-way valve with a connection from an 8 in, 
main is shown in Figs. 10 and 11]. 

The air delivered to the consumers will be measured 
by a meter (Figs. 12 and 13) made on the principle of 
a Beale’s gas exhauster, but acting in the opposite 
way, the air driving the piston instead of being driven 
by it. The details of this apparatus are so well known 
that the engravings need no description. The meter 
measures the volume of air which passes through it, 
but as the pressure may possibly vary from the stan- 
dard of 45 1b., an integrating apparatus is added to 
the counting mechanism, to bring its indications to their 
true value, and compensate the variations of pressure. 
The spindle of the meter ends is a worm (Fig. 14), 
which, through a train of gearing, drives a friction 
wheel situated between a pair of friction discs. The 
position of this wheel is varied by means of a Bourdon 
tube, which is exposed to the pressure of the air in 
the mains, and by this means the wheel is placed 
nearer to or further from the centre of the discs 
according to circumstances, and thus the rate of their 
revolution is altered according to the _ pressure. 
These discs are geared to the hands of the meter, 
and they also, at the passage of each 1000 ft., 
make an electric contact which telegraphs a signal to 
the central station. In order to render the action in- 
stantaneous, and to prevent the apparatus being held 
out of action by the stopping of any meter on thé 
point of contact, a small disengaging magnet (Fig. 15) 
will be applied to each meter, by which the contact 
maker will be released by the same current which ac- 
tuates the counter at the central station. The current 
is received in the electro-magnet D (Fig. 18), and by 
means of the ratchet arrangement at B, rotates the 
crown wheel A through a distance equal to the pitch 
of one tooth. The return stroke of the pawl is made 
by the spring H, the wheel being held by the pawl I 
(Fig. 19). The movement of the wheel A is trans- 
ferred to the dials P and Q, and if there is no leakage 
the indications of these dials will correspond to de- 
livery of the engines. The difference between the two 
indications will represént the loss. 

The total capital expenditure for the first 6000 
horse-power is estimated at 150,000/., including pur- 
chase of land, Parliamentary, and all initial expenses. 
For 9000 horse-power it is estimated that 192,100/. will 
be required; for 12,000 horse-power, 234,500/.; and 
for 15,000 horse-power, 276,800/. Up to ten per cent. 
the company are entitled, according to their Act, to all 
the profits they can make, and after that, they must 
divide the surplus with the consumers. The whole 
scheme, together with the engineer’s calculations and 
estimates, was subjected to scrutiny by the Corpora- 
tion Public Works Committee, who required to be 
satisfied, not only upon the practicability of the 
scheme, but upon its financial soundness, before they 
would consent to the Bill of the promoters. With 
this view they employed Sir Frederick Bramwell and 
Mr. Piercy to investigate and report upon the scheme, 
and Mr. Henry Lea was employed to check the esti- 
mates. Further, a deputation from the Public Works 
Committee was sent to visit towns and places where 
compressed air is in operation, driving engines, &c. 
The result of this severe investigation was the deter- 
mination of the Town Council to support the Bill. 

Mr. J. Sturgeon, of Queen Victoria-street, West- 
minster, is engineer to the company, whose offices are 
at 4, Burlington Chambers, New-street, Birmingham. 
Mr. Henry Atkinson is the consulting engineer. 








THOMPSON’S STEERING GEAR. 
To THE EDITOR OF ENGINEERING. 

Sir,—Although I am only a “land lubber,” I trust you 
will grant me a small space in your valuable paper to 
make a few remarks on the friction screw steering gear 
illustrated in your issue of the 17th inst., and patented, I 
believe, by Mr. W. B. Thompson, ‘‘ engineer” and ship- 
builder. 

The “‘ first leading feature is that the power increases 
with the resistance of the rudder as it goes over.” .This 
is Mr. Thompson’s very modest claim, but on reference to 
the illustration it certainly appears to me that although 
the die slides to a longer radius in the crosshead, the 
effective leverage is constant, being equal to the distance 
from the centre of the crosshead to the centre of the pin, 
when they are at right angles to the line of travel of the 
nut. If this is not so, then I am wrong in supposing that 
the additional leverage believed to te obtained by a 
curved turnip-cutter handle is a popular delusion. 

Again, with the helm hard over, or say, with the cross- 
head at an angle of 45 deg., the pressure on the die through 
its ktud to the sleeve thwartship direction must be equal 
to the pressure applied by the screw, or, in other words, 


wé have a screw 4 in. in diameter in tension applied to the | 





centre of a beam 2h in. circular section, 5 ft. 9 in. between 
supports. , 

On looking at the end view you will observe that the 
slide in the crosshead is not in the same plane as the 
sleeve on the guide rod, so that a twisting strain is set up, 
tending to bend the screw. 

Mr. Thompson has probably more experience of rudders 
‘taking charge” than I have, so he may possibly be able 
to persuade them to place themselves in a position corre- 
sponding with the steering gear whilst his crosshead is 
being tightened. 

Yours respectfully, 


PLOUGHBOY, 
Bedford, September 22, 1886, 





THE “COLLINGWOOD” GUN. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of June 11 last you were good 
enough to insert a letter of mine on this subject, and I 
now ask you to allow me, through your columns, to make 
a few further remarks. 

In my former letter I said that I had great doubts 
whether the Committee of Inquiry then appointed would 
do more than give us an assumed cause of failure. I think 
my forecast was not far wrong. I will not occupy your 
space with any observations of my own on the position in 
which the members of this Committee have thought fit to 
place themselves. This has been already done by your- 
self and others in the public press. What I have to say 
is of a technical character, and without further preface [ 
address myself to the subject ; and I can do so now with 
more confidence, because I have recently obtained more 
information than I had when I last addressed you. 

In my former letter I estimated the probable pressure in 
the gun at the time it burst at 7 tons per square inch. I 
am now pretty confident that it did not exceed 4 tons, 
I have arrived at this conclusion by applying M. Sarran’s 
methods of calculation to the brown prismatic powder, 
the results of which I have compared with actual results 
obtained in this country with the same powder. With 
this pressure I have calculated the strains at the point 
where the gun burst, and these are shown in the two dia- 
grams annexed, 

My 0. 1 shows the strains immediately in front of the B 
coil. 

No, 2 the corresponding strains under the end of the 
coil and immediately adjoining. 

It will be seen that the maximum strain at No. 1, the 
weakest part, did not exceed 7.62 tons per square inch. 

Whatever may have been the want of uniformity in 
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the metal, it is obvious that it could: well resist such a 
strain, only about 30 per cent. of the normal elastic limit. 

As to the theory, that internal‘strains set up by the 
process of tempering were :afterwards developed during 
the interval’ of time between proof'and the accident, I 
think Mr. Markham pretty well demolished it in his 
letter to the Times a few days ago. 

In my former letter I‘ insisted. strongly on the dangers 
of the system of oil tempering-as“practised at Woolwich, 
but without withdrawing anything I then said, I do not 
believe that the extra strain due to firing 222 Ib. of cocoa 
powder, would be fatal to the’ gum. Tam strongly of 
opinion that the’ second cause I suggested was the real 
cause of the accident. It.was stated by Mr. W. H. 
Smith, in the House of Commons, that the accidents to 
the Active and Collingwood guns could-not be attributed 
to the. jamming of the projectile with increasing twist, 
because in both guns the burst took place in a portion of 
the bore which was rifled with the uniform twist. 

With just as much reason might oné deny the cause of 
an accident to‘an express train, beeatsé the fatal effects 
did not take place at the exact spot~ where the engine left 
the rails. rs 3 

In my letter of June 3 I gave somé figures bearing upon 
this subject, but as the data ih A cercngary at that 
time were imperfect, I will now givéthe:result of later cal- 
culations. aes : 

The increasing twist in the gin Which burst, terminated 
at about T2Fin. from the muzzle; or about 28 in. behind 
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the front end of the B coil where the burst took place. 
The maximum strain upon the rotation band was at the 
end of the increasing twists. At that point the pressure 
on the base of the shot was 4? tons per square inch, and 
the velocity of the shot 1249 ft. per second. 

From these data the strain on the rotation ring is found 
to be 73.66 tons. This strain is distributed over forty- 
eight grooves offering an aggregate bearing surface of 
4.32 square inches, consequently the pressure of the 
grooves on the soft rotation band was 17 tons per square 
inch. I do not know the composition of the rotation 
bands used for the 12 in. gun, but it is not probable that it 
could safely bear such a shearing strain as 17 tons per 
square inch, and therefore it is not impossible that the 
projectile began to leave the grooves even before it got to 
the end of the increasing twist. What would be the 
ultimate result it is impossible to predict, possibly the 
projectile might continue to travel on with a more or less 
increased friction, possibly it might come to a compara- 
tively sudden jam, anything between these two limits 
might take place. The exact result can no more be pre- 
dicted than can the exact result of an express train run- 
ning off the rails. But to understand what might happen, 
let me state what are the forces in action and the means 
of resisting them. 

First, we have the energy of the projectile of 714 Ib. 
moving at 1249 ft. per second. his amounts to 7722 
foot-tons. Then there is the energy of the 222 lb. of pro- 
ducts of combustion, moving at velocities varying from 
zero at the breech plug to 1249ft. per second at the 
projectiles. This amounts to 1002 foot-tons, Altogether, 
then, there is an energy of 8724 foot-tons. 

On the other hand, the resistance to this, as regards 
longitudinal strength, is the work to be done in tearing 
asunder a steel tube of 250 square inches of sectional area. 
This may be shown to be about .777 foot-tons per square 
inch and per foot of length. In the present case the length 
from the point of fracture was 11.6 ft., so that the work 
required to produce rupture would be 11.6 x .777 x 250= 
2253 foot-tons, or just about one-fourth of the energy at our 
disposal. It is therefore evident that an increase of re- 
sistance falling very far short of a total jam would suffice 
to rupture the tube. 

Thus the fact, if it were a fact, of the projectile of the 
Collingwood gun having been seen to strike the water, is 
no argument against the cause of rupture, which I have 
asserted to be the partial jam due to the increasing 
twist. 

There is, however, another very serious consequence 
which would arise from a jam of the projectile, viz., the 
sudden or very rapid increase of pressure of the powder 
gases. Here, again, we can best realise the effects, by 
supposing a sudden stoppage of the projectile. In this 
case the total energy of the products of combustion, 
amounting to 1002 foot-tons, would be exerted in com- 
pressing the gases, and, if the gun were strong enough, 
ee would give rise to a pressure of 1097 tons per square 
inch. 

Here again we see that an arrestment of the projectile 
far below that of a total jam would give rise to an internal 
pressure quite sufficient to burst the gun. In fact, it ma 
be safely affirmed that no gun can be made strong enoug 
to resist a sudden stopping of the projectile after it has 
acquired a high velocity. 

Now it is just in this fact that lies the danger of an in- 
creasing twist. With the uniform twist the liability to a 
jam is a maximum when the velocity and energy of the 
projectile is very small, while with the increasing twist it 
increases rapidly with the velocity, so that both the lia- 
bility to, and the consequences of, an accident are enor- 
mously increased by the increasing twist. And yet all 
our Woolwich-made guns, new and old, are rifled on this 
fatal system. 

Once again I protest against it, and warn our authori- 
ties that no chase-hooping will safeguard their guns 
against such accidents as those of the Thunderer, Active, 
or Collingwood guns, 

Itis no argument against my contention that we bor- 
rowed the increasing twist from France, and that France 
still continues to use it. That may beso. But France 
does not use the enormous charges of powder relative to 
the weight of projectile, and yet in France, too, they have 
blown away the chases ef their guns. 

Mr. W. H. Smith, in answer to Sir H. Tyler, said that 
the specially constituted Ordnance Committee had as- 
signed causes entirely unconnected with jamming for 
these accidents. Quite true, but will these assigned 
causes satisfy any practical man that they are caplling 
but the merest hypotheses. They have taken care in 
their report to avoid giving any data, any evidence, in 
support of their opinions. Mr. Smith refers to the ex- 
periments of the Committee on the Active gun. With all 
their paraphernalia of nails, rimers, cold chisels, and 
lacquer, they never succeeded in getting a jam. I have 
shown how a jam, entire or partial, might arise; I have 
shown the consequences of such an event, and it is no 
answer to say that the result of absurd experiments, such 
as could never occur in actual practice, was not fatal to 
the gun they tried. 

They have given their opinions, they have suggested 
alterations in the guns. I do nos hesitate to say that their 
opinions are mere hypotheses without foundation in fact, 
and the<e alterations are such as will never make the guns 
safe, under the conditions of firing for which the guns 
were designed. 

had intended to say something about these alterations, 
and especially the chase hooping, the reduction of the 
diameter of the chamber and the introduction of linings, 
but this letter is already so long that I must defer this to 


a future occasion, 
Yours, &c., 
. LONGRIDGE. 


* , J.A 
Grive d’Azotte, Jersey, September 27, 1886, 


A BRIDGE QUESTION. 

To THE EDITOR OF ENGINEERING, 
Srr,—I am sorry Professor Kernot should have felt 
amazed at the solution of the ‘* Bridge Question ” as given 
by me in your issue of May 7 last. ow, Sir, I reasoned 
thus: The truss is composed of ‘‘ heavy balks of iron-bark 
timber.” Knowing that the iron-bark tree attains to 
great length and size, I considered the scantlings of 
lower boom might be 20 in. square, so I valued the lower 
member of truss as a beam partly fixed at both ends and 
loaded in the middle; partly fixed, because it could not 
“sag” much without raising the upper members by 
reason of the value of the arrangement of the bracing 
fastenings, the tension imparted to the ends, and its own 
inherent stiffness. I was led to this, to show that the 
truss must have considerable strength irrespective of the 
aid of the 1} in. bolts. 

The solution as a per Professor Kernot deals with 
the problem as if the lower boom was a mere mathematical 
line — length without magnitude, i.e, no transverse 
strength. Perhaps he is right. 

The total weight of bridge plus live load is given at 


87 tons and 2 = 43.5 tons weight on one truss. Now 


supposing the lower boom of truss to be cut through at the 
points B B, and that the points A A (see figure on page 
399, April 23 last) were fixed points. Then the bolts A B, 
A B would have to carry the 30 ft. intervening B B plus 
the 10 ft. on either side, the remaining portions of 10 ft. 
each would be carried by the abutments. Then for the 
middle portion we have—70 ft. : 30 ft. : : 43.5 tons : 18.64 
as part of the load on A B, A B. For the end portions 
we have .*. 70: 20: : 43.5 tons: 12.43 tons also as part 
of the load on the bolts A B, A B, and 18.64+12.43= 


31.07, and oa = 15.53 tons on each of the bolts A B. 


This is the maximum weight on these bolts, ignoring the 
assistance of the other bolts and the bracing fastenings 
altogether, 

The strain value given on Professor Kernot’s diagram 
(see figure, page 326, last week’s issue) for A B is marked 
31,000 lb., and he states 31,000lb. as being nearly equal 
to 134 tons, 

I see the total of the loads makes 87,248 lb., the weight 
acting on one truss as given, but 43.5 tons x 2240= 
97,440 lb., as against 87,248lb. This shows the reduction 
of the 43.5 tons—the semi-weight—must have been made 
by using the American factor of 2000 lb. to the ton. 


Therefore we have .*. 2000 lb. : 2240 1b. : : 31,000: ioe 
15.5 tons on each of the 1jin. bolts, instead of 13} tons 


000 _ 13.839 tons and 21:000 _ 455 


“nearly” ; yet 31, 2'000 


2,240 
tons ; which is right? 

Now this stress of 15.5 tons approaches the ultimate 
strength of the bolt. We must therefore hope the other 
bolts and fastenings are aiding to support the lower booin. 
But in any case 1}in. bolts are quite unsuitable for such 
purpeses, as can be seen. The truss should have queen- 
posts at A A in order to prevent vibration—but 
strange anomaly, if queen-posts were fitted, would 
the 1jin. bolts stand? I fear not, for in such case 
the carpenters may be tempted to put too great a 
strain on the bolt A B in the act of ‘‘ tightening up” 
‘metal to metal.” We know that 4in. or in. bolts are 
unsafe members to have fastening machinery, &c., where 
their failure may result in trouble, for a ‘* handy” spanner 
in the grasp of main strength, &c., may injure them or 
even twist them off at the neck. It is the same with the 
1} in. bolts, three men giving the last ‘‘tug” to tighten 
them, at the end of a spanner, say only about 2 ft. long, 
might encroach a great way against the useful effect of the 
bolt. These matters occurred to me when writing my last 
in which I suggested to the authorities at Queanbeyan to 
substitute 2} in. bolts for the 1} in. ones. 

Apologising for encroaching on your spaee, 


I am, Sir, yours truly, 
Cork, September 27, 1886. R H, 

P.S.—It is difficult to understand how the truss is kept 
together without fish-plates or other fastenings than the 
1} in. bolts, but as Professor Kernot calls it a ‘‘ singular 
structure,” perhaps it has not.—R. H. 

To THE EpIToR OF ENGINEERING. 

Sir,—W. C. Kernot need not go to America for solu- 
tions to such simple questions as that of which he writes 
in your issue of the 24th. To all appearance, the diagram 
he has sent, as being worthy of imitation by English 
engineers, is taken from an English work, viz., Bow’s 
‘** Economics of Construction.” At any rate, Bow’s system 
of lettering is adopted; and it looks as if the American 
engineer therefore had derived his information from that 
source. 

It is merely an example of Clerk Maxwell’s well- 
known reciprocal diagram method of determining strains.. 

Of course your correspondent is aware that Clerk Max- 
well was not an American. 

Your obedient ea 








FREEZING FOUNDATIONS. 
To THE Epitor oF ENGINEERING. 

Srr,—Mr. Lightfoot, in your issue of September 24, 
draws attention to a passage in the abstract of the above 
paper. from which the erroneous impression may be 
drawn that the well referred to was sunk by Mr. Poetsch 
or by his system. As the passage may have originated in 








the abstract printed for the British Association we 
which J did not see prior to publication, will you kindly 


allow me space for the following explanation. I stated in 
the paper : 
“A notice of the construction of a well in 1862 by 
freezing the surrounding ground will be found in a paper 
read by Mr. T. B. Lightfoot before the Institute of 
Mechanical Engineers, as also of the construction of a 
tunnel by Captain Lindmark,” &c. 
I was indebted to Mr. Lightfoot’s paper for the example 
cited, and had no desire to convey the impression that the 
application of the freezing process was in that instance 
due to Mr. Poetsch, whose patents are of a subsequent 
date. Exaggerated ideas may, I think, be formed of the 
time required and heat to be abstracted in shaft and 
foundation sinking from the bare figures in the abstract ; 
I should, however, tresspass on your space by referring to 
them further. Tam, Sir, yours faithfully, 

O. R&ICHENBACH. 
6, Victoria-street, Westminster, September 27, 1886. 








WELDING BY ELECTRICITY. 
To THE Epitor or ENGINEERING. 

Srr,—In your issue of the 24th inst. I observe an inte- 
resting article on welding by electricity, in which is 
described a method of welding as carried out by Pro- 
fessor Elihu Thompson, of Boston, and claiming for that 
gentleman the invention of the process. 

I desire, gwith your indulgence, to draw attention to 
the fact that I applied, fully eighteen months ago, the 
principle that there is a greater electrical resistance at a 
break than at any other part of a conductor, and conse- 
—— increased temperature at this point. Since then 

have repeatedly (as well as our workmen) welded wires 
together by electricity, thereby anticipating Professor 
Thompson by something like sixteen months. 

The practical application of the principle, and one 
which will readily commend itself to users of incandescent 
lamps, consisted, on my part, of welding together the 
ends of broken platinum loops of incandescent lamps, by 
this means rendering otherwise useless lamps valuable. 
The method I employ for effecting a union between the 
ends of broken loops of defective lamps, consists in fas- 
tening tothe whole loop a flexible terminal of a dynamo 
(either alternate or direct) of sufficient electromotive 
force to render the filament highly incandescent. I then 
bring the ends of the defective loop in contact with each 
other, and at this contact complete the circuit through 
the filament by touching the other terminal of the 
dynamo. I then break the circuit at the contact of the 
broken loop of the lamp and a welded or fuséd junction is 
effected. 

The welding is more easily performed with low than 
with high resistance filaments, se the same size of wire, 
and takes place so quickly that no damage is dona to the 
glass of the lamp. 

I remain, Sir, yours truly, 

Newcastle-on-Tyne. J. B. Duncan. 


WHEELS FOR WIRE ROPE. 
To THE Eprtor OF ENGINEERING. 
Srr,—Will you allow us to ask if any of your readers 
can inform us as to the best angle for the groove of a 
turned rope pulley, to drive, or be driven by, steel wire 
rope without any clipping device; and as to the life of the 
rope in constant work under such conditions ? P 











KIDDERMINSTER WaTeR WorkKS: OPENSNG OF NEW 
HicuH-LeEvet Reservorr.—In consequence of serious out- 
breaks of typhoid fever in Kidderminster in the summer 
of 1884, the Corporation instructed Mr. E. Pritchard, 
M. Inst. C.E., of Westminster and Birmingham and the 
borough engineer, Mr. A. Comber, C.E., to report jointly 
on matters relating to both water supply and sewerage, 
On December 4, 1884, these gentlemen reported that 
many defects existed in both water and sewerage, although 
the existing works had been only constructed a few years 
at an outlay of some 126,000/. In the report referred to 
the construction of a high-level reservoir was strongly re- 
commended, and on Monday last, September 27, Mr. 
Councillor Potter, the chairman of the Drainage and 
Water Works Committee, formally turned on the water 
to the town. The following particulars respecting the 
reservoir, which was designed by the engineer, Mr. EF, 
Pritchard, will doubtless be read with interest, The re- 
servoir is on the highest available site near Kidderminster, 
and will permit of 43 ft. greater head of water than could 
have been obtained from the existing open reservoir near 
to the pumping station The new reservoir is a covered 
one and is constructed of masonry, brickwork in cement, 
and concrete, and is —_ in excavation and partly in 
embankment ; special care having been taken by puddling 
all portions of the work below the top water-level, as 
the ground upon which it has been constructed contains 
a porous subsoil. The interior of the reservoir has the 
following dimensions: 145 ft. long, 145 ft. wide, with 
available height for water of 14ft. 7in. This capacity, 
after making deductions for pillars and buttresses, will 
provide a storage of 1,850,000 gallons. The roof of the 
reservoir is constructed of a rolled iron gicder floor and 
with cement concrete arches, upon which is placed some 
2ft. of earth, the whole being supported by 72 cast-iron 
pillars. There are several inspection and air shafts. The 
present engines and pumps at the Stourport-road Station 
will supply the water to the reservoir; the water (which 
is of exceptional purity) being obtained from a bore hole 
in the lower red sandstone (bunter) formation. The 
works have been most satisfactorily carried out by the 
contractor, Mr. George Law, of Kidderminster. The 
total cost of the reservoir, including the purchase of 





land was approximately 6800/. 
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NOTICES OF MEETINGS. 

Society oF ENGINEERS.—On Monday, the 4th of October, at the 
Town Hall, Caxton-street, Westminster, at 7.30 p.m., a Paper will 
be read on ‘‘The Lartigue Single-Rail Railway,” by Mr. F. B. 
Behr, A.I.C.E. 

Iron AND STREL InstiTuTE.—The autumn meeting of the Iron 
and Steel Institute will be held at the Institution of Civil 
Engineers, 25, Great George-street, Westminster, on Wednes- 
day, Thursday, and Friday, the 6th, 7th, and 8th of October, 
commencing each day at 10.30 forenoon, when the following 
papers will be read: 1. ‘On the Iron-Making Resources of our 
Colonies, as illustrated by the Colonial and Indian Exhibition,” 
by Mr. P. C. Gilchrist and Mr. Edward Riley, London. 2. ‘‘ On 
the Chemical Composition and Mechanical Properties of Chrome 
Steel, by M. Brustlein, Unieux, France. 3. ‘‘On American Blast 
Furnace Practice, with Special Reference to the Works of the 
South Chicago Iron Company,” by Mr. F. W. Gordon, Philadel- 
phia. 4. “On Combustion, with Special Reference to Practical 
Requirements, by Mr. Frederick Siemens, London. 5. “On 
some Early Forms of Bessemer Converters,” by Sir Henry Bes- 
semer, F.R.S. 6. ‘On Modificati of B Converters for 








Small Charges,” by Mr. John Hardisty, Derby. 7. ‘‘On Silicon in 
Pig Iron,” by M. Gautier, Paris. 8. ‘‘On the Elimination of 
Silicon, Phosphorus, &c., in the Basic Open Hearth Process,” by 
Mr. F. W. Harbord, Bilston. 9. ‘‘On the Erosion of Gun Barrels 
by Powder Products,” by Sir F. Abel, C.B,, F.R.S., and Colonel 
Maitland, Woolwich. 10. ‘‘ On the Proeess employed in Casting 
Brass Chains at Jeypore, Rajputana,” by Surgeon-Major T. H. 
Hendley. Illustrated by samples, contributed by Mr, C. Purdon 
Clarke, C.I.E., Keeper of the Indian Museum, South Kensington. 
11. “On the Casting of Chains in Solid Steel,” by M. Ferd. 
Gautier, Paris. The following is the programme of arrangements 
at the meeting: Wednesday, October 6, 9.30 a.m.—Meeting of 
Council at the Institution of Civil Engineers, 25, Great George- 
street. 10.30 a.m.—General ting of bers. he President 
(Dr, Percy, F.R.S.) will deliver a short address. A selection of 
Papers will read and discussed. 1.30 p.m.—Adjournment. 
Thursday, October 7, 10.30 a.m.—General meeting of members at 
the Institution of Civil Engineers. A selection of Papers will be 
read and discussed. 1.30 p.m.—Adjournment. The Council have 
made arrangements with the War Office which willenable members 
who desire to inspect the Royal Arsenal at Woolwich to enjoy that 
opportunity on the afternoon of this day. Members will be ad- 
mitted to the Arsenal on presentation of their tickets of member- 
ship. Friday, October 8, 10.30 a.m.—General meeting of members 
at the Institution of Civil Engineers. A selection of Papers will 
be read and discussed. 1.30 p.m.—Adjournment. The Council 
have made arrangements which will enable members to visit 
Chatham Dockyard in the afternoon of this day. Facilities will 
also be afforded, on the afternoon of this day, for seeing over the 
Royal Small Arms Factory at Enfield. Arrangements have also been 
made which will enable members to visit the following works, 
&c., in the neighbourhood of London, on presentation of their 
tickets of membership: The Victoria and Albert Docks (on 
Thursday or Friday); the works of Messrs. B. Donkin and Co., 
Southwark Park-road, Bermondsey (here there is to be seen a 
special furnace adapted for burning dust fuel with blast); the 
works of Messrs, Easton and Anderson, Erith (on Thursday after- 
noon) ; the locomotive works of the London, Chatham, and Dover 
Railway, Wandsworth-road, S.W. (on Thursday afternoon) ; the 
locomotive works of the London and South-Western Railway, 
Nine Eims, S.W. (on Thursday afternoon) ; the works of Messrs. 
Appleby Brothers, East Greenwich (on Friday afternoon); the 
Thames Ironand Shipbuilding Works, Poplar, E. (on Friday after- 
noon); the University College Engineering Laboratory (on Thurs- 
day or Friday). 
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“BIG GUNS.” 

As stated in our last issue, we intend to call the 
attention of all interested in the heavy gun question 
and the defence of our united nation to the remark- 
able case of special pleading of a member of the 
Ordnance Committee, Sir Frederick Bramwell, in 
his presidential address before the Birmingham 
and Midland Institute. After the first gratifying 
sensation from the tribute that numerous critics 
have paid him, even he will not fail to discern that 
his address is more ‘‘ calculated to shake confidence 
than to restore it,” and to still further expose our 
critically weak condition. 

With his signature not yet dry upon the report 
on the accident to the Collingwood’s gun, which 
expressed theopinion thatthe material of the gun was 
bad, its treatment worse, the construction faulty, 
and the method of testing uncertain, and which re- 
commended that ‘‘ no alterations are necessary in 
those breechloading guns which are either hooped 
to the muzzle or have double tubes,” he presents 
to the public a cleverly written essay teeming with 
statistics, with the apparent object of impressing 
his hearers with its great research ; of quieting the 
fears of our people ; of misleading them to believe 
that we have ‘‘ considerable numbers” of big guns 
from 8 in. calibre to 110 tons weight, lying upon 
shelves—as it were—ready to be transported to ship 
or fortress at a moment’s notice ; of preventing re- 
commendations of such a character as will discover 
the causes of our inefficient armament, and the 
means to remedy our deficiencies. 

Of the numerous guns that Sir Frederick wants to 
make the country believe we possess, where have 
we afloat to-day ‘‘one breechloading armour- 
piercing gun in a condition fit to fire?” More 
than this, our War Office is not even in possession 
of designs that combine efficient material with sim- 
plicity of form and economy of manufacture. 
Surely no stronger arguments can be presented to 
show how requisite are such experiments as we have 
proposed in our last week’s issue. The results may 
be humiliating to the War Office, but they will 
teach our engineers valuable lessons that will soon 
place them in a position to command the orders of 
the world. 

Recalling Mr. Carbutt’s statement before the 
Royal United Service Institution that ‘‘ if you could 
induce Sir Frederick Bramwell to give the whole 
of his time to the gun question, no doubt he would 
put you right,” it would seem that Sir Frederick 
had been devoting more than ‘‘one day a month” 
to enable him to collect such an army of figures, 
were it not that the inaccuracies therein, fully 
indorse Mr. Carbutt’s statement that ‘‘he cannot 
possibly know everything that is going on.” 





when we consider Lord Northbrook’s admission 
‘*that there had been a most regretable delay in 
supplying breechloading guns to the Navy ;” that 
the War Office proposed an all-steel gun a quarter 
of a century after Russia, Germany, and even one 
of our own gunmakers ; that we have not one steel 
projectile that will pierce the best steel armour 
recently made ; that the usefulness of annealing has 
been but recently accepted by our departments ; 
and that so many official statements have been made 
that we are far behind other nations in our ability 
to get efficient armaments for our ships and forts— 
is it not time some method was adopted by which 
we can at least keep up with foreign powers, if not 
surpass them ? 

Sir Frederick dates the introduction of certain 
systems and devices from the time they came to 
his knowledge or were put to use by those esta- 
blishments in which he is specially interested. Such 
dates are utterly valueless to students of ordnance, 
and deceptive to the general public. Again, the 
data he has employed to show the “ substantial 
progress” he considers has been made, are purely 
theoretical, and in no case, we believe, have such 
results been obtained in service. His facts (?) to 
show the progress, trustworthiness, and best method 
of production are an amusing commentary to his 
signature of the Ordnance Committee report. His 
‘* substantial progress’ looks very encouraging in 
his presidential address, but decidedly negative and 
deplorable in his Committee report. Hydraulic 
forging, annealing, interior cooling, steel for 
material, breechloading, simplicity of form, uni- 
form twist, mechanical perfection, hooping to the 
muzzle, have all been successfully employed for 
years ; and now, when at this late day the Ordnance 
Committee recommends and the War Office intro- 
duces some of them, he calls it ‘‘ substantial 
progress.” 

e agree with Sir Frederick that we should 
manufacture guns such as authorities all over the 
world agree should be employed, and this is one 
reason for our advocating a series of public experi- 
ments, that such guns may be brought to test, well 
knowing that if we wait for the War Office and the 
members of the Ordnance Committee, whom Sir 
Frederick has considered himself called upon to 
defend, to learn what is good in them, we shall still 
longer be hopelessly in the rear. 

We contend that ‘‘such improvements as expe- 
rience has dictated” have not been introduced ; but 
instead only such as have been to the interests of 
Sir Frederick’s friends to adopt. Had they been 
accepted when foreign powers proved them efficient, 
we would not now be so far behind. Had he been 
better acquainted with the subject he selected for 
his address, he would have known that not only in 
other vountries, but in his own, no gun is made 
where the system of interior cooling is not em- 
ployed, either in casting, oil-hardening, or shrink- 
age. Again, his comparisons of failures are as unre- 
liable as many of his other statements, for he under- 
estimates the seriousness of our own, while exagge- 
rating those of other powers. Giving prominence to 
the failures in other countries is not an effective 
defence for us. Why has not Sir Frederick told us 
before the causes of these failures, and given our 
artillerists the benefit of his knowledge, that they 
might have the earlier recommended more hoops 
and fresh linings, and better tests. What we need 
are more brains, less conservatism, and more open 
competition. Sir Frederick then might better have 
signed the Ordnance report, have addressed the 
Birmingham Institute upon a subject with the 
details of which both he and his hearers were more 
familiar, and devoted his time to plans for useful 
experiment. 

Nor can we accept his comparison of the guns of 
the critics with the batchelors wives’ and old maids’ 
children, for the guns of our critics—Germany, 
Russia, France, England, and even the United States 
—exist not only in theory and practice, but in the 
field and afloat, excelling ours in material and con- 
struction and energy ; guns whose manufacturers are 
quite ready to indorse their criticisms by practical 
competition. Sir Frederick says, to give rotation 
to the projectile rifling is necessary, and that “this 
rifling involves wounding the bore of the gun by 
making in it a number of grooves, each one of 
which is an invitation to the commencement of a 
crack,” and that the gas-check did not steady the 
projectile as a driving band does. There are those 
who believe that not only is the accuracy impaired, 
but that the vibration set up by the gases and the 


And {unbanded portion of the projectile constitute a 
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most dangerous element, rendering it of the utmost 
necessity to accept the system of a mechanical fit 
which has given such excellent results in the Whit- 
worth guns made for the Brazilian Government. 
The endurance of some of these guns must be due 
either to superiority of material, or design, or both. 

If the deplorable history cited in the Times, in 
its issue of September 18th, from the recent report 
of the Ordnance Committee is to be applied to all 
the guns that Sir Frederick claims are to prove 
themselves so superior to foreign ordnance, the 
sooner practical tests with full service charges dis- 

ose of such fallacies the better it will be for all. 
n recommending the hooping of guns that may 
already have been strained beyond their elastic 
limit, and in their other recommendations for 
future manufacture, that Charles Markham has 
cleverly said ‘‘ are equally startling,” the Ordnance 
Committee, and its exponent defender especially, 
cannot expect to retain the confidence of the nation, 
and we are gratified to hear that some of the 
members of the Committee did not sign the report. 

In reference to the precautions Sir Frederick 
points out are now being taken, the Standard says, 
‘* Why was not the need of such precautions dis- 
cerned before?” Was it necessary for us to go on 

yutting unannealed tubes into guns until they 
Gasies to demonstrate the usefulness of annealing ? 
Certainly not ; for years such treatment has not 
only been recommended, but employed, and 
thousands of excellent foreign guns are in existence 
to-day constructed of annealed material. Krupp 
has employed this treatment successfully for years, 
and among our own countrymen we find as far back 
as 1863, the statement of Mr. J. Whitworth, before 
an Ordnance Committee, ‘‘I go with Krupp, of 
Essen, the manufacturer of homogeneous metal.. He 
is so satisfied with his material that he goes to a 
large size ; though his metal is good, I think he had 
not always sufficiently annealed it. It is highly 
desirable that it should be of right temper and 
properly manipulated.” 

Was it necessary for us to go on with the unnatural 
system of combining wrought iron with steel until 
the bursting of guns convinced those charged with 
their design and construction that there must be 
some deviation from their conservative habits ? 

Sir Frederick does not point out how many years 
we had to wait before our inferior muzzle-loaders 
gave way to the remedy of breechloading, nor our 
wrought iron to steel; nor even to the fact that 
even the United States, with its extreme protective 
policy, sought good material abroad when none to 
meet the highest tests could be found athome. In 
his cynical reference to American artillerists, Sir 
Frederick has ably condemned the Committee and 
departments for which he has been pleading ; for 
the self-ruptured gun (supposing his reference to 
be to modern manufacture), was the child of a 
conservative War Office that has been but recently 
led from iron to steel by the good results in the 
latter material the naval authorities have obtained. 
Let us hope the severance of our naval interests 
from the War Office will have as good an effect. 

We consider that Sir Frederick Bramwell’s appeal 
to the Birmingham Institute in defence of his 
Committee, and his recommendations, constitutes 
another attempt to mislead the people in the esti- 
mate of our (weakness) strength, and we find little 
in his shrewd address that should be accepted save 
his argument in the direction we have already ad- 
vocated ‘‘that it was absolutely necessary, if we 
wish that the nation’s means of defence should be 
kept up to cope with the means of offence of those 
who may ‘covet’ this country or its possessions, 
we must be prepared to incur and even encourage a 
liberal expenditure on experiments.” 

Our contemporary, The Engineer, refers to the 
vibratory action set up by the powder gases. 
Whether this vibration is caused by the gases or by 
the unbanded projectile, there is no doubt that the 
sudden irregularities of form which distinguish the 
designs of our departments are very dangerous. If 
the form is regular and the metal uniform these 
vibrations will be regularly transmitted, but if not 
fracture is inevitable. The want of uniformity in 
the Collingwood gun scores one against crucible 
steel. 

After this exposure of some of the fallacies ad- 
vanced by Sir Frederick Bramwell, our readers 
may look to us for an opinion regarding good gun 
construction. The material for the production of 


the steel should be the best procurable. The steel 
must be tough, and great attention must be paid to 
the temperature at which it is treated, The gun 





should be built up of the fewest possible number of 
parts of the simplest form, these parts capable of 
rapid and economical replacement, fitted with 
mechanical precision and put together with such 
nicety and at such a temperature that natural 
shrinkage, combined with hydraulic pressure, will 
produce almost a homogeneous weapon. There 
should be toughness, elasticity, and more than all 
uniformity, combined with a uniform method of 
rotating a mechanically fitted projectile. The re- 
quirements of manufacture, design, and tests must 
be laid down not, as has been intimated, for the 
special benefit of any one firm requiring ‘‘ alteration 
from time to time as the manufacture of ‘that 
firm’s’ steel still further improves,” but in accord- 
ance with the highest tests known in any country. 

But these questions cannot be decided on paper, 
nor by discussion. It is only by experiments such 
as we have proposed that practical results can be 
obtained. The sooner we commence and the more 
comprehensive we make them, the earlier will come 
our feeling of security. But our preparations for 
failure continue in the same old groove. We pur- 
chase the secret for the manufacture of slow-burning 
powder, and use it in our guns without strengthen- 
ing the chase, by an economic and efficient distribu- 
tion of hoops, to meet the sustained pressure. We 
eagerly seek smokeless powder without considering 
the necessity for smoke in manceuvring. What 
next ? 

Again, let us urge the invitation to all to compe- 
titive experiment, and in this one point and his 
apology for the subject selected, we endorse Sir 
Frederick Bramwell’s presidential address to the 
Birmingham and Midland Institute. 








THE MOUNT MORGAN MINE. 

A sHorT paragraph in the daily papers recently 
called attention to the discovery, in Queensland, of 
some gold deposits of remarkable richness, at Mount 
Morgan, about 23 miles north-west of Rockhampton, 
at the head of the Dee Creek, which is a tributary 
of the Dawson River. Rockhampton, a town of 
10,000 inhabitants, is situated in the central district 
of Queensland, on the Fitzroy River, about 30 miles 
from Keppel Bay; the river is navigable to the town, 
for vessels of 1500 tons. The recent discovery at 
Mount Morgan, which has caused so much excite- 
ment, not only in Queensland, but throughout 
Australia, is highly interesting, both on account 
of the vast amount of free gold which the deposit 
appears to contain, and also because the formation 
appears to be, so far as is known, unique, and will 
probably lead to a search for the precious metal in 
localities hitherto supposed to be innocent of hiding 
treasure. Possibly the statements concerning this 
mine are overdrawn; but the report of the Queens- 
land Government geologist appears to have been 
carefully made, and is endorsed by Dr. Leibius, 
Director of the Sydney Mint, in a paper recently 
read before the Royal Society of New South Wales. 
The history of the spot where gold has so unexpec- 
tedly been found is somewhat romantic, and not 
without interest. In the early days of Queensland, 
twenty-one years ago, a Scotch emigrant, named 
Gordon, took up an area of land for grazing pur- 
poses, 25 miles south-west of Rockhampton. Seven 
years later a land bill was passed by the Govern- 
ment, which involved a subdivision of the various 
runs, and Gordon took up two selections in the dis- 
trict, of 640 acres each, one of which included the 
south-eastern portion of a somewhat sterile hill. 
As time went on it brought misfortunes to the 
farmer, who ultimately was glad to sell his hill side, 
which was supposed to contain large quantities of 
ironstone, for 1l. an acre, or 6401. in all. The pur- 
chasers, who also acquired the adjoining properties 
at nominal prices, divided up their venture, and 
having ascertained that the prospect of gold was a 
good one, asked and received large prices for shares ; 
one of them, who owned three-tenths of the whole, 
obtaining no less than 62,000/. for his interest, and 
another selling a one-tenth share for 31,0001. This 
sale was effected about two years since, and investi- 
gations have been furtively carried on since, consi- 
derable quantities of gold having been shipped to 
Brisbane. Of course it became impossible to keep 
the enterprise quite secret, and in the present year 
detailed information on the subject became public. 
Meanwhile, the unlucky man who had once been 
the unsuspecting owner of indefinite wealth, has 
sunk into the humble position of a farm labourer. 

The report of Mr. Jack, the Government geologist, 
on the formation is very detailed, South-west of 





Rockhampton the country is alluvial for several miles, 
with hills and ridges protruding, of shales. Limestone 
abounds in the formation, but none is visible, and 
granite more or less decomposed is met with in a 
gully about 12 miles from Rockhampton. Five 
miles beyond rocks of metarmorphosed strata pitch 
sharply up and form the Razorback range, and at a 
level of 900 ft. above the sea extends a large table- 
land. Five miles beyond, Mount Morgan is reached. 
The rock in the immediate vicinity is a fine grained 
silicious sandstone, partially vitrified and full of 
iron pyrites crystals, and grains of magnetic ore, 
hard fine sandstone, shale, and serpentine. The 
stratification is traversed in every direction with 
dykes of igneous rocks, and ordinary gold-bearing 
reefs also intersect the rocks in the district. Mount 
Morgan, which is situated on this tableland, has 
an altitude of 1225 ft. above the sea, and of the 
two workings which have been opened, one is at 
the top of the hill, and the other about 100 ft. 
below. The central part of the upper mine which 
is really an open working, consists of a great mass 
of brown hematite, with a stalactite structure, 
which gives evidence of the original deposit having 
been filled gradually with oxide. Around this 
central mass, silica, which is found in fine particles 
throughout the hematite, gradually replaces the 
latter. It is of a curious formation, being very 
spongy, and sometimes so light that it floats on 
water. The western boundary of this deposit is 
a vertical dyke of kaolin, also containing silicious 
granules, and changing into pure kaolin, silicates of 
magnesia, and French chalk. The whole mass, as . 
far as the inclosing dyke, is permeated with gold 
in a very finely subdivided condition, and the 
Government geologist subjected several samples to 
analysis with the following result : 

1. From the middle of the brown hematite mass 
the yield was 6 oz. 11 dwt. of gold per ton. 

2. From the spongy silica which was mixed with 
quartz, 40z. 5 dwt. per ton. 

3. From a mixed mass of ironstone and silica close 
to the dyke, 5 oz. 3dwt. per ton. 

4. From ironstained spongy silica beyond the 
dyke, 10 oz. 14 dwt. per ton. 

The second working, which strikes the deposit 
100 ft. below the upper mine, is an open cutting on 
the hillside, which has laid bare a part of the forma- 
tion in a very interesting manner. In the centre, 
and forming a contracted extension of the central 
mass at the top, is a vertical band of brown hema- 
tite, with an almost vertical seam of aluminous 
iron ochre, followed by red hematite to the east ; 
then come radiating deposits of loose silicious and 
aluminous material, highly charged with iron oxide, 
and other seams of red and brown hematite alter- 
nating, these latter being loose and earthy for the 
most part. White silicious earth and aluminite 
finish the exposed face on the east. Westward the 
formation is different; a broad band of yellow 
ochreous earth adjoins the central column of hema- 
tite, and beyond, as far as the boundary dyke of 
magnesian and aluminous silicates, the space is 
filled with silicious slag or sinter, some compact, 
and traversed by silieious veins, some loose and 
ironstained, and some mixed with earthy red hema- 
tite. Three assays of unselected specimens gave 
the following results: 1. Brown hematite, 
3 oz. 6 dwt. to the ton; 2. Red hematite, 
6 oz. 16dwt. ; 3. Silicious sinter, 30z. 15 dwt. to 
the ton. 

Mr. Jack, the State geologist, concludes that this 
interesting formation is due to the action of a thermal 
spring. The spongy slag or sinter agrees very closely 
with similar deposits around the geysers of New Zea- 
land, Iceland, and the Yellowstone Park of Colorado, 
and may be accounted for by the action of steam at 
high pressure upon the silica when it was still in a 
gelatinous condition. He believes that the Mount 
Morgan geyser dates back to the tertiary period, and 
was contemporary with the basalts covering the auri- 
ferous drift in Victoria ; and that the central column 
or pipe through which the discharge took place was 
surmounted by a hollow or cup probably formed 
by the ejection and subsequent consolidation of 
material. In this cup or basin, silica, iron, alumina, 
manganese, and gold appear to have been held insolu- 
tion in water filling the basin, and gradually depo- 
sited. Hence the great richness of the deposit at the 
top of the hill, while probably such gold as is found on 
the slopes was brought over with the overflow from 
the central basin, or possibly from adjacent and 
smaller springs. Mr. Jack considers that this dis- 
covery ‘‘is one of the most important events in the 
history of mining industry.” He points out that 
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over a vast area of Australia, cretaceous rocks ex- 
tend, which were once mostly covered with sand- 
stone, that has now toa large extent disappeared. 
Beneath these cretaceous rocks, are palzozoic 
rocks, containing auriferous reefs. Wherever hot 
springs have been active in this formation, and 
traces of such activity exist in many parts of the 
continent, the State geologist considers a repetition 
of the Mount Morgan phenomenon may be looked 
for. And not only does this theory apply to Aus- 
tralia, but to other parts of the world. 

A curious feature in this discovery is the great 
purity of the gold, due possibly to the extreme 
condition of subdivision in which it exists. Up to 
February last, 10,000 oz. had been sent to the 
Sydney Mint, and this assayed 99,75 ths of gold, the 
rest being copper and iron, but silver, except for the 
most minute trace, is not associated with it. We 
may mention in conclusion that the value of the 
precious metal, as estimated by experts, is nine 
millions sterling ; the peculiar formation rendering 
something like an approximation possible. 


PRODUCTION OF MALLEABLE IRON 
DIRECT FROM THE ORES. 

In Stahl und Hisen for September, Professor 
Ledebur, of the Freiberg School of Mines, deals 
with the above subject, and gives reasons and con- 
siderations for the views which he holds, to the 
effect that in spite of the great attention which this 
matter has received from experimenters, and which 
it appears to be still receiving, no practical success 
will ever be obtained. 

The article in question commences by glancing at 
the modes of producing iron from the ore in use by 
ancient peoples, who only knew the use of iron in 
the malleable form, and by uncivilised races of the 
present day. The methods in use for extracting 
the metal were very much alike, and have remained 
so up to the present time. Cast iron or pig iron—the 
combination of iron with carbon—was first known as 
an accidental and decidedly undesirable product, ob- 
tained sometimes during the working for malleable 
iron. At a later stage of development of the in- 
dustry, when the value of the carbonised iron for 
castings, and for conversion back into malleable 
iron, had grown to be understood, the blast furnace 
as we know it was gradually evolved, and the 
direct production of malleable iron is now prac- 
tically nil. 

But the endeavours of inventors to get back to 
direct processes are ceaseless, and pretty well every 
year there is an announcement that the problem is 
solved, and many sanguine people become con- 
vinced that we are face to face with a complete 
revolution of our iron industries. 

The author says, and we thoroughly agree with 
him, that it would be much better if some of the 
technical papers were to seriously criticise and 
comment upon the so-called inventions, instead of 
simply reproducing the glowing and exaggerated 
statements of the inventors and their friends. 

Very large sums of money and very large expen- 
diture of thought and labour have been utterly 
wasted, asso farwe are not any nearer to the object 
sought after. 

It would be better if, before wasting energy on 
experiments, the people concerned would seriously 
study the subject and come to a clear understand- 
ing as to what amount of probability there really is 
of a successful economical solution of the problem. 
The result of such study would have been that most 
of the attempts would not have been made, and 
most of the inventions would never have been 
heard of. 

In a recent number of Stahl und LHisen there 
was a notice of the ‘‘ Bull” process for direct pro- 
duction of iron, and it was there stated that this 
process duly took into consideration all our scientific 
knowledge of the working of blast furnaces. The 
author states that this announcement very much 
surprised him, as on reading the description of the 
process he had decidedly come to the conclusion 
that the inventor was but very imperfectly ac- 
quainted with the reactions involved in the reduc- 
tion of iron ores and the action upon iron of gases 
of combustion. He has stated his objections in his 
work on ‘‘ Metallurgy,” and adverse criticisms were 
also made by another German metallurgist. But, 
on the whole, very few voices have been raised to 
point out the inherent difficulties of the problem. 
One exception is Lowthian Bell, who in his ‘‘ Prin- 
ciples of the Manufacture of Iron and Steel” de- 
fends the superiority of the present method of 
indirectly obtaining malleable iron. 











It is principally owing to two qualities of iron 
that the direct production of malleable iron is a 
difficult process tu conduct practically and economi- 
cally. The first is its easy oxidation by carbonic 
acid and vapour of water at that temperature at 
which its lower oxide, protoxide, can be reduced to 
metal by the action of carbon, carbonic oxide, or 
hydrogen. The second is the great ease with 
which iron takes up and combines with carbon. 

Professor Ledebur says, ‘‘ This easy oxidation of 
the iron makes it appear to me an absurdity to 
attempt to make use of gaseous materials to act 
simultaneously as fuel and asa reducing medium, as 
has often been proposed, and as was originally pro- 
posed in the Bull process. For if we employ 
gaseous fuel to obtain the requisite temperature we 
must always produce carbonic acid and water. 
Only a very large excess of unburnt gas would 
render it possible to create and maintain the re- 
quired temperature without at the same time having 
conditions which would cause oxidation of metallic 
iron, or prevent the reduction of the protoxide. 
There are no exact determinations as to how great 
this excess of reducing gas would require to be, 
but it is certain that the amount required would 
increase with the temperature. Professor Aker- 
man has ascertained that at a temperature of 
850 deg. to 900deg. Cent., which is the lowest 
temperature at which protoxide of iron can be re- 
duced to metallic iron, there must be present at 
least two volumes of carbonic oxide in an uncon- 
sumed state to each volume of carbonic oxide which 
is actively concerned in the reduction and is oxidised 
or consumed, otherwise perfect reduction will not 
take place. Bell found that at a temperature near 
to white heat metallic iron will be oxidised if ex- 
posed to the action of a gaseous mixture in which 
the carbonic acid present is equal in amount to the 
carbonic oxide, and that at the same temperature 
the reduction of protoxide to metal is no longer 
possible if the volume of carbonic acid present is to 
the volume of carbonic oxide as 11 to 100. 

‘*Tf we suppose these figures to be correct, it is 
equivalent to saying in other words that if we are 
to use carbonic oxide as fuel to heat reduced iron 
to a temperature approaching to whiteness (which 
would be necessary in carrying out the process), we 
should require to have for each volume of the gas 
burnt for this purpose about ten volumes of un- 
burnt gas present, in order so to dilute the car- 
bonic acid produced as to prevent oxidation of the 
iron. 

‘¢This great necessary excess of carbonic oxide 
not only enormously increases the expenditure of 
fuel, but also it itself has to be all raised to the 
requisite temperature, consuming a vast amount of 
heat and rendering the attainment of the necessary 
temperature a matter of great difficulty, or even 
impossible. Even supposing that we could obtain 
for metallurgical purposes pure carbonic oxide gas, 
it is easy to demonstrate that with so great an 
excess of unburnt gas to deal with, the requisite 
heat could only be obtained if we were to strongly 
heat the whole of the gas previous to the combus- 
tion of a portion of it, and could not be obtained 
at all if we had to use gas containing carbonic acid 
and nitrogen. Even if we assume that Bell’s figures 
are too high, which I, myself, however, do not 
believe, we have still, after reducing them, got to 
deal with a very considerable difficulty from the 
source indicated. 

‘‘There do not appear to be any exact determina- 
tions as to what excess of gas would be requisite if 
we were making use of hydrogen in place of car- 
bonic oxide, in order to prevent the oxidation, or 
the non-reduction, of the iron due to the action of 
water vapour at high temperature. But in con- 
sideration of the powerful oxidising action of water 
vapour even at low red heat, we may safely assume 
that the excess of hydrogen required would be 
about equal to the excess of carbonic oxide, as 
above explained, so that our difficulty would be the 
same. But pure hydrogen is, for the present, no 
more accessible for large metallurgical operations 
than is pure carbonic oxide, and the nearest ap- 
proach to it, water gas, is always accompanied by 
more or less carbonic acid. 

‘*From the above considerations it follows that 
neither producer gas nor water gas, nor any ether 
gaseous fuel is adapted to the direct production of 
iron from its ores unless another fuel, solid carbon, is 
used in conjunction with it. It is just exactly the 
fact that solid carbon, in its combustion to car- 
bonic oxide, enables us to obtain the ‘requisite 
temperature without at the same time producing 





any oxidising atmosphere, which renders that form 
of fuel the only one which we are able to employ 
in that greatest of all the reduction processes, blast 
furnace work. 

‘‘Actual experience has confirmed these statements 
of mine. Accounts of the working of the Bull process 
published a few years ago in English papers, con- 
tained the remark that it had been found desirable 
to mix some coke with the ore, and that the coke was 
increased if the furnace got cold. That is to say, 
it had not been found possible to produce the re- 
quisite temperature by means of gaseous fuel alone, 
without rendering reduction of the ore impossible. 

‘* But if we have to make use of solid carbon, in 
place of, or together with, gaseous fuel we are con- 
fronted by another difficulty, The tendency of 
iron to combine with carbon is so great that we are 
not able to produce iron free from carbon, if we 
use solid carbon to effect the reduction of the metal 
from the ore, if the least excess of carbon is present. 
A piece of ore which is kept some time in contact 
with heated carbon may be altered outside into 
iron rich in carbon, while the inner portion still 
contains oxygen. A perfect reduction of all the 
iron is not possible in this way without the pro- 
duction of iron containing considerable carbon. 
Malleable iron can only be produced by means of 
very imperfect reduction, that is to say, by sacrific- 
ing a considerable portion of the iron in the ore 
and letting it be lost in the slag. It is this great 
and unavoidable loss of iron, which accompanies 
the direct productioi of iron free from carbon, 
which determines the failure of all the processes 
based on such lines. 

‘There is only one way out of the difficulty, and 
that is to mix the ore with just exactly enough 
carbon to suffice for its reduction, and to treat this 
mixture in closed vessels, heated from outside, for 
a sufficient length of time to insure the complete 
combination of all the oxygen and carbon. 

‘*This method was first used on a large scale by 
Chenot; many other inventors having since fol- 
lowed him. For this method the ore must be 
broken small, the mixture carefully made, and the 
heating kept up avery long time with a considerable 
expenditure of fuel. These and other disad- 
vantages have sufficed to render this process un- 
suited for profitable working. 

‘* Given the fact that with all other processes the 
loss of iron in the slags must be in inverse ratio to 
the amount of carbon taken up by the iron, as 
above shown, it would appear that the blast furnace 
must of necessity be the most perfect apparatus for 
reduction of iron, and this conclusion is borne out 
hy the composition of the blast-furnace slag. 

‘“*The blast furnace is also the apparatus which 
allows of the most perfect utilisation of the fuel. 
With less than one ton of carbon we are able to 
produce one ton of pig iron, and it has been scien- 
tifically demonstrated by Akerman that a material 
reduction of this amount of fuel would only be 
possible if we were able to heat the blast to a higher 
temperature than is at present practicable. Pig 
iron thus produced we can convert into malleable 
iron in the Bessemer converter without further 
expenditure of fuel. It does not seem possible to 
me that a cheaper, more profitable method of 
getting at malleable iron could be found.” 

Professor Ledebur concludes by expressing his 
opinion that it would be very much better if, in- 
stead of following up the endeavours to produce 
iron direct, inventors would devote their energies 
to still further perfecting the details of the present 
processes, which, good as they are, are capable of 
improvement in some points still. 

It may be objected that such severe and definite 
discouragement to experiments in a given direction 
as is contained in Ledebur’s remarks is not always 
wise ; and that examples are not at all wanting of 
great success having been obtained in various direc- 
tions after such success had been pronounced to be 
quite impossible by prominent authorities, who 
based their verdicts on definite and fundamental 
scientific facts. Still, nobody would question the 
truth of his remarks on the desirability of looking 
well into the matter and examining carefully the 
‘*seamy side” as well as the other, and we have 
thought it well to reproduce the main part of the 
criticisms of so eminent an authority. 


NOTES. 
A New TELEPHONE. 
Mr. Orazio Huaco, of New York, has devised a 
telephone which combines both the condenser and 
magneto form of receiver, It consists of the usual 
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ermanent magnet with its diaphragm and coil ; 
but round the latter is a cylindrical condenser 
formed of metal plates separated by paper or other 
dielectric. One side of each alternate plate of the 
condenser goes to the line, and is also connected 
with one terminal of the coil. The opposite 
plates of the speaking condenser are connected 
with the other terminal of the coil as well as with 
the line. The result is that a combined action of 
coil and condenser is obtained. 


Tue Execrric Licur anp EYEsIcuHT. 

Professor Chon, of Breslau, the eminent oculist, 
has recently touched upon the influence of electric 
lighting on the eyesight. He remarks that as dif- 
fused daylight is best for the eye, our artificial 
lighting should aim at a similar diffusion. Arti- 
ficial light should not dazzle nor flicker, and it 
should be abundant without heating the eye. 
Glow lamps shouldnever belooked at unless blurred 
by ground-glass shades, because of the intense con- 
centration of light on the line of the filament. 
The electric light was, according to Professor Chon, 
greatly to be preferred to any other for reading or 
writing by, if it be steady and abundant. 


Tue Kinetic THEORY oF GASES. 

In a communication to the Physical Section of 
the Academy of Sciences recently published, M. 
Hirn presented a copy of a new work entitled 
** Modern Cinetics and the Dynamism of the Future,” 
the object of which is to show that the modern 
kinetic theory of gases, and the other like theories 
which pretend to explain the phenomena of the 
universe by the invisible movements of, matter, are 
incorrect. M. Hirn has published a series of 
studies relating to this subject ; but the book in ques- 


_ tion contains in clear and popular language all the 


arguments which ‘‘ henceforth,” to use the author’s 
words, ‘‘render insustainable the kinetic theory 
of gases.” M. Hirn remarked to the members of 
the Academy that he did not flatter himself on 
being able to convince all of what they ought to 
have been themselves convinced of for a long time ; 
because @ priori conceptions have great vitality, but 
he expressed the belief that time would cause to dis- 
appear from modern science the kinetic theory of 
gases, a8 an error as monstrous as others which 
have been relegated to the limbo of the past. 


RaILways IN JAPAN, 

The first railway constructed in Japan was opened 
in 1872, and at the close of March, 1885, the extent 
of line in operation was 266} miles, established at 
a cost of 3,447,7601. The extent of line now in 
course of construction is returned at 2724 miles, 
while further lines are under survey to the extent 
of 524% miles. The first line opened in Japan was 
that laid down between Tokio and Yokohama. 
This line, commenced in 1870, was completed in 
1872. It was constructed, in the first instance, 
with a single line of rails, but it was doubled in 
1880. The rolling stock upon this line in June, 
1884, comprised 16 locomotives, 82 carriages and 
vans, and 154 trucks. The railways of Japan may 
be divided into two groups, first, the State lines, 
and, secondly, the lines carried out by the Japanese 
Railway Company. The extent of the State lines 
in working is returned at 184% miles, while further 
State lines are in course of construction to the extent 
of 2724 miles, 123} miles more being under survey. 
The Japanese Railway Company has 86{ miles in 
operation and 400% miles under survey. All the 
rolling stock required for Japanese railways came, 
in the first instance, from England, but works 
established by the Government at Shinbasi now 
supply part of it. Locomotives are still obtained 
from abroad. 


Tue GREAT NORTHERN AND THE LINCOLNSHIRE 
Coast. 

The enterprise of the Great Northern Railway 
Company has already done much to call a new 
watering-place into existence on the Lincolnshire 
coast under the name of Skegness. Now the same 
enterprise is endeavouring to galvanise Sutton-by- 
the-Sea into watering-place existence. Sutton is 
only six miles from Alford, a station on the east 
Lincolnshire division of the Great Northern system, 
But this gap of six miles has hitherto prevented 
the development of the place. This autumn has 
witnessed the completion of a line from Willoughby 
Station to Sutton, 74 miles in length, so that the 
Great Northern has obtained another watering-place 
outlet. Hitherto it has been rather weak as regards 
watering-places, but it is steadily endeavouring to 
make up for leeway. It is difficult to give any de- 








scription of the new line from Willoughby to Sutton, 
for the simple reason that it is carried across a dead 
flat and comprises only one bridge. At Sutton land 
has been reserved in order that communication may 
be established with docks which are in contempla- 
tion. Steel rails are employed throughout, and the 
permanent way is thoroughly smooth and substan- 
tial. The new line has been carried out by an in- 
dependent undertaking, under the title of the 
Sutton and Willoughby Railway Company; but the 
Great Northern will work the traffic at 50 per cent. 
of the gross receipts, and will, in all probability, 
ultimately absorb the line. Itis proposed to extend 
the new line to Mablethorpe, where it will join the 
South and East Coast Railway. The cost of the 
new line has been about 10,0001. per mile. The en- 
gineer concerned has been Mr. R. Elliott Cooper ; 
and the contractor has been Mr. J. Dixon, of St. 
Alban’s. 


FarkBarrn’s EXPERIMENTS ON ReE-MELTING 
Cast Iron. 

In 1853, Sir W. Fairbairn re-melted Eglington 
hot-blast pig iron eighteen times. At first the 
metal gradually improved, but afterwards it de- 
teriorated rapidly, becoming white and hard. Mr. 
Grace Calvert gave the following analyses of the 
bars : 


1st melting Si=0.77 S=0.42 C=2.76 
8th ,, a ee ee 
10th > "198 «5,02 =, 3.50 
18th ,, 99 2.22 yy 0.75 99 300 


It thus appeared that a gradual increase of silicon 
took place, also at certain stages an increase of sul- 
phur and more regularly of carbon. Mr. Thomas 
Turner, of Mason College, Birmingham, recently 
took this matter up and endeavoured to explain the 
deterioration by the chemical changes which would 
be brought about by the re-melting in a cupola. 
Professor Unwin pointed out, however, that this 
remelting was done in an air furnace. Mr, Turner, 
therefore, made fresh experiments and analyses of 
the bars; the analyses were confirmed by Mr. J. 
P. Walton : 


Carbon. Silicon. Sulph. Mang. Phosph, 
4.22 Lv 


Ist melting 2.67 0.03 75 0.47 
8th ,, 2.97 3.21 0.05 0.58 0.53 
12th ,, 2.94 2.52 0.11 0.33 0.55 
14th ,, 2.98 2.18 0.13 0.23 0.56 
15th ;, 287 1.95 0.16 017 0.58 
16th ,, 2.88 1.88 0.20 0,12 0.61 


These analyses prove that Mr. Calvert’s tests and 
the conclusions based upon them were erroneous, 
and that the re-melting results in an oxidation, re- 
sembling in character that of the refinery, the pud- 
dling furnace, the open-hearth furnace, and the 
Bessemer converter. 


Ick Macuines. 

In his interesting address before the section of 
Mechanical Science and Engineering of the Ame- 
rican Association for the Advancement of Science, 
Vice-President Octave Chanute gave some interest- 
ing information in tracing the ice machine through 
the various stages of evolution to its present state 
of development. Beginning with the purely hypo- 
thetical statement of the production of a reduced 
temperature by means of combustion of fuel, Pro- 
fessor Cullen, of Glasgow, in 1755 declared that 
quicklime and spirits of sal ammoniac constituted 
the best method of producing artificial cold. These 
discoveries remained mere laboratory experiments, 
until 1834, when Jacob Perkins made the apparatus 
for producing ice by the volatilisation of sulphuric 
ether. Following him were other inventors, each 
adding their moiety to the experience and sum of 
human knowledge upon the subject ; among them 
were Twining, Leslie, Valance, Harrison, Pontifex, 
Siebe, Windhausen, Tellier, Carré, and Pictet. In 
1869 an inventor determined to produce a successful 
ice machine, and read everything on the subject 
contained in a public library, learning the methods 
employed by his predecessors and the elements of 
their success and failure. This logical method of 
procedure resulted in the invention of the anhydrous 
ammonia process, which was put into practical 
operation in 1874, Another successful ice machine 
was produced a few years later, as the joint result 
of work by a practical mechanic, a chemist, and 
a patent solicitor. There are several hundred ice 
machines used in the United States, and they have 
reached a degree of economy which may be esti- 
mated by the statement that as much refrigeration 
is produced by the combustion of one ton of coal as 
from the melting of 20 tons of ice. This same prin- 
ciple of refrigeration by the expansion of gas is 








used by brewers around Pittsburg, U.S.A., where 
the refrigeration in the expansion of natural gas is 
used for cooling breweries. At the governor valves 
used for reducing the pressure of natural gas at the 
entrance to works to a suitable working pressure, 
the cooling is sometimes so rapid as to render the 
friction of the valve rods so great that the apparatus 
would not be operative were it not surrounded by 
steam pipes, or immersed in water kept warm by 
steam. 


THE SENSE OF TASTE. 

Mr. J. B. Haycraft, in a paper to the Royal 
Society of Edinburgh, shows that there is a certain 
periodicity in the elements as regards their power 
of producing taste. Thus the chlorides or sulphates 
of a series of annular elements—called a group of 
elements by Mendeljeff—have similar tastes. The 
taste, however, changes slightly but uniformly, as 
we pass to the higher members of thegroup. Thus 
the chlorides of lithium and sodium are salt, but 
on passing to the higher members of the group the 
taste becomes more saline and very slightly bitter. 
Professor Carnaly has lately observed that com- 
pounds containing elements of the same groups 
have similar colours, the colour changing, however, 
uniformly—passing to the red end of the spectrum, 
as we reach the higher members of a group. Mr. 
Haycraft points out that this indicates that the 
elements of a group are vibrating in a similar way. 
If the lower member be yellow from absorption of 
blue the next one will have vibrations of nearly the 
same pitch, being in reality at a somewhat lower 
rate of vibration and absorbing rays nearer the red 
end. Mr. Haycraft sees in this observation an 
analogy for the allied facts of taste. A group of 
salts of similar chemical properties have their mole- 
culesin a similar vibrating condition, giving rise to 
similar colours and similar tastes. A study of the 
carbon compounds yields confirmatory evidence ; 
all the polyatomic alcohols, for example, being 
sweet, mannite, grape-sugar, glycerine, glycol are 
sweet ; and they possess a common radical CH, 
OH, with which the taste ‘‘sweet” is associated. 
This radical vibrates and produces a definite sensa- 
tion of colour. So, too, according to Mr. Haycraft, 
it produces a definite taste by affecting the nerves 
of the tongue. 


GERMAN PopuLATION. 

The German Government has just been number- 
ing the population under its control, and the total 
comes out at 46,840,600 in round figures. This was 
the population of the German Empire at the com- 
mencement of December, 1885. The last previous 
census was taken at the commencement of De- 
cember, 1880, and indicated altogether 45,234,000 
inhabitants. It follows that Germany increased its 
inhabitants during the five years ending with De- 
cember, 1885, to the extent of 1,606,600 souls. 
The corresponding increase between 1875 and 1880, 
was 2,506,700 souls, so that the accumulation of 
inhabitants has proceeded at a slackened rate be- 
tween 1875 and 1880, as compared with the last 
preceding quinquennial period. This is due to the 
fact that between 1880 and 1885 the number of 
persons who emigrated from Germany was 854,000, 
while the corresponding number of emigrants be- 
tween 1875 and 1880 did not exceed 291,000. 
During the last few months the course of German 
emigration has slackened, and if matters should 
move on during the next four years as they are 
now doing it is computed that the growth of popu- 
lation between December 1, 1885, and December 1, 
1890, will be nearly 3,000,000 souls. The great 
German chancellor— Prince Bismarck— is of opinion 
that a large German emigration is an indication of 
German prosperity, as, according to him, Germans 
only emigrate on a large scale when they have the 
means at their disposal for crossing the Atlantic. 
If this doctrine be true an absence of emigration 
must be regarded as an indication of national im- 
poverishment. On the other hand each German is 
computed to carry away with him a capital of 200. ; 
and if this supposition is correct it follows that the 
actual emigration from Germany between December 
1, 1880, and December 1, 1885, entailed upon Ger- 
many an aggregate loss of capital of 170,800,000l. 
It should be added that the increase of 1,606,600 
established in the population of Germany between 
December, 1880, and December, 1885, occurred 
wholly in German towns, and especially in German 
industrial towns. The town population of Germany 
increased in the five years 1,600,000, while the 
rural population remained virtually stationary. 
Prussia has 197 towns with a population of 10,000 
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and upwards each, and these increased their number 
of inhabitants during the last five years to the 
extent of 750,000. The population of Saxony, 
which is an important industrial country, increased 
during the five years by 204,400, while the popula- 
tion of Bavaria, although larger than that of Saxony, 
only expanded to the extent of 134,400. The in- 
dustrial provinces of the Rhine and Westphalia 
increased their population during the last five years 
by 271,000, and 159,300 respectively. The popu- 
lation of Berlin, which is essentially an industrial 
centre, was enlarged during the past five years by 
no less than 200,000 persons, while the agricultural 
province of West Prussia only added 2000 to its 
inhabitants during the same period. It is computed 
that at the present time the town population of 
Prussia amounts to 11,000,000, while the rural 
population is estimated at 17,500,000. 


THE Dam ACROSS THE CONNECTICUT RIVER AT 
Horyoke, UnitrEp States. 


The Connecticut River at Holyoke, United States, 
is crossed by a dam 1019 ft. in length at the rapids, 
thereby affording a water power of 5000 horse- 
power in dry seasons. The water from the pond 
above the dam is led into canals 140 ft. wide and 
22 ft. in depth, and divided into three levels, the 
water running from the first canal through the 
various turbines to the second canal 400 ft. distant 
and 20 ft. below ; thence the water flows through the 
second series of turbines to the third canal, descend- 
ing 12 ft. ; the water from the third canal, which 
follows the bank of the river, serves a third series 
of mills, and thence ‘‘ flows unvexed to the sea,” 
falling 23 ft. to 28 ft. in the last plunge, making a 
total fall of 55 ft. to 60 ft. according to the height 
of the back water below the fall. The water is 
kept at a constant height in the canals by means of 
waste gates which carry off the surplus water, 
whenever the consumption diminishes, but the 
height of the water in the first canal is regulated by 
head gates and waste weirs near the dam. The 
first dam, built in 1848, gave way when the water 
was first led against it, but the second dam was 
finished in 1849, This dam was made of 4,000,000 ft. 
of lumber, and built upon a trench 6 ft. in depth ex- 
cavated across the river. The timbers were laid 
6 ft. apart, alternate rows running across the river, 
and then parallel to it; the top was covered with 
6 in. plank, and gravel was deposited on the bed of 
the river and the upper side of thedam. In thecourse 
of a few years the attrition of the water falling over 
thedam was sufficient to wearthe sandstone bed of the 
river in front of the dams to a depth of 20 ft., and 
the stability of the dam was threatened ; but un- 
fortunate consequences were averted by the con- 
struction of a timber apron against the front of the 
dam in 1868, at a cost of 350,000 dols. The leaks 
in the dam have required constant repairs, but 
during the past year a more extended work has 
become necessary, and it has been successfully 
accomplished by Mr. Clemens Hershel, hydraulic 
engineer of the Holyoke Water Power Com- 
pany. Divers clear the gravel from the sloping 
surface of the dam, by means of hose streams from 
a force pump in the boat above ; as the gravel is 
piled into winnows, it is removed by a dredge ; 
then cofferdams each 100 ft. inlength are placed on 
the upper side of the dam and loaded with stone. 
The planking upon the dam is removed, and the 
interstices between the timbers filled with gravel 
puddled by means of streams from hose; then the 
dam is covered with two courses of hemlock plank, 
each 6 in. in thickness. The arrangement of this 
work was well considered, the various gangs of 
labourers on the work being employed in their 
proper relations to each other, so that the work of 
each one followed in proper order without delay or 
collision ; the time between the preliminary work 
of the divers, and the final work removing the 
various coffers, being three weeks; and in this 
manner the work proceeded along the crest of the 
dam with 3} ft. of water flowing over the weir. 
The work was completed in four months by 125 men, 
although the preparations for the work were under 
way since October, 1884. It was necessary to build 
a railroad track from the river bank to a gravel pit, 
arrange for its equipment of locomotive and cars, 
build the numerous scows and coffers, also the 
dredge, derrick, and fire-pump boats. In the face 
of unusual engineering difficulties, this work has 
been completed without serious accident, and in 
a manner which it is believed will insure, for many 
years to come, the tightness and stability of this 
one of the greatest dams in the world. 








THE LATE MR. JAMES KENNEDY. 

WE have torecord the death of Mr. James Kennedy, 
of Liverpool, who has just died at the age of a rae oe 
He was one of that band of men, now rapidly passing 
away, who, in the early years of this century, were 
engaged in the creation of the locomotive, the marine 
engine, and the iron ship, and who did more to trans- 
form the conditions of life than any set of men who 
have ever inhabited the globe. He was the assistant 
of George Stephenson, and managed his works at 
Newenalle at the time that the early locomotives of 
the Stockton and Darlington Railway were being 
built. One of these, with the design of which he was 
intimately associated, was the ‘‘ Locomotive” which 
now occupies a position of honour on a pedestal at 
Darlington. He also served under Mr. Bury, of 
Liverpool, and ultimately he entered the firm, which 
became Bury, Curtis, and Kennedy. He built the 
‘*Dreadnought” for the Liverpool and Manchester 
Railway, and also the ‘‘Liverpool,” and supplied loco- 
motives for the Leicester and Swannington line. His 
engines also hauled the early trains on the London and 
Birmingham line. He built marine engines for the early 
Cunard boats, and high-pressure engines for packets 
on the Rhéne, these latter working with 601b. of 
steam pressure. In 1836 he proposed to Mr. W. 
Brown, of Liverpool, to establish steamers to ply 
across the Atlantic, and to fit them with compound 
engines on the Woolf principle, the high-pressure 
cylinder being set at one end of the side lever and 
the low-pressure cylinder at the other. This project 
was, however, declined, as high pressures were con- 
sidered too dangerous for ships in those days. 

But, to understand how much Mr. Kennedy did, it 
is necessary to follow his career in detail. He was 
born in 1797, at Liberton, a village three miles south 
of Edinburgh. At the age of thirteen he left school, 
and was apprenticed to a millwright at Dalkeith, with 
whom he stayed five years. For some time after this 
he seems to have moved about from job to job, as the 
opportunity presented itself. First, he went to Sir 
John Hope’s collieries for some years, taking charge of 
the winding and pumping engines; then he worked as 
a millwright in some cotton mills at Blantyre, nine 
miles from Glasgow, and afterwards he served a Mr. 
Stevenson, who had no shop, but who employed him 
to fit water-wheels at the Monkland Steel Works. 
From this place he went to Lavenoch Hall, near 
Hamilton, to erect pumping and winding engines, the 
patterns of which he had made himself. His next 
move was to the Lochrinn Distillery, Edinburgh, where 
he replaced a small engine, used for grinding malt, with 
a larger. He worked under a man named Gutzner, 
and after eighteen months he became foreman. While 
here he constructed direct-acting engines for the s,s. 
Emerald Isle, owned by the St. George’s Steam Packet 
Company, and went to Liverpool to fit them on board 
the vessel. In that town he met a Mr. Jevons, an iron 
merchant; this gentleman introduced him to George 
Stephenson, who at that time was establishing loco- 
motive works at Newcastle-on-Tyne. In 1824 Mr, 
Kennedy undertook the management of these works, 
but only stayed sixteen months. His time was, how- 
ever, fully occupied, for he built a tug for the Stockton 
river, constructed two pairs of winding engines with 
vertical drums, on which the rope was laid by a mangle- 
wheel, and turned out four engines for the Stockton 
and Darlington line. In these engines he introduced 
grease cups and oil cups, and coupled the side rods 
direct to the wheels. At the end of 1825 Mr. Kennedy 
left Stephenson and undertook the management of the 
works of Mather and Dixon, at Liverpool. He was 
next engaged by Mr. Edward Bury, and was employed 
on stationary, marine, and locomotive engines. He 
built the ‘‘ Dreadnought,” which was used in the con- 
struction of the Liverpool and Manchester line in 1829, 
It had horizontal cylinders which worked on to a crank- 
shaft connected by pitch chains to the driving wheels. 
This engine was afterwards sold to Mr. Hargreaves, of 
Bolton, and was employed in the coal trade for twenty 
years. In the following year (June 30, 1830) another 
of his locomotives, the ‘‘ Liverpool,” was placed on the 
line. This was the first engine made in England with 
horizontal cylinders applied directly to the crank axle. 
It drew twelve wagons, each containing five tons of coal 
at a good pace, and won a race with a stage-coach from 
Liverpool to Manchester. The draught was obtained 
by a blowing cylinder, but as the arrangement was 
not successful a tubular boiler with a vertical cylin- 
drical firebox was substituted. This became the per- 
manent type made by the firm, and up to a few years 
ago many engines of this pattern could be seen on the 
Lancashire and Yorkshire Railway. 

Mr. Kennedy did not join in the famous competition 
of locomotives at the opening of the Liverpool and 
Manchester line in 1830, as he was fully employed in 
the construction of marine engines for Mr. Samuel 
Cunard, of Halifax. He built a large number of marine 
engines, among which were (1837) two pairs of high- 
pressure engines with locomotive boilers for boats on 
the Rhéne. The following year he built two pairs of 
condensing engines for the same purpose, providing 
exhausting fans to obtain the draught. These engines 











were still in existence at Lyons in 1860. In 1844 the 
deceased joined the firm of Mr. Thomas Vernon and 
Son, Liverpool, in iron shipbuilding, and prepared 
plans for vessels requiring exceptional strength ; in 
these he introduced iron deck beams, 

In the year 1847 Mr. Kennedy became a member of 
the Institution of Mechanical Engineers, and in 1860 he 
was elected to the presidency, occupying the chair at 
the Birmingham meeting. His last attendance was at 
the Liverpool meeting in 1872, when his tall form, 
towering head and shoulders over his friends,. coupled 
with his aged appearance, rendered him a conspicuous 
object. 








THE LATE MR. WILLIAM MUIR. 

WE regret to record the death, at the advanced age 
of eighty-one years, of Mr. William Muir, who was 
for upwards of half a century the engineer superin- 
tendent of the great fleet of steamers owned or 
managed by Messrs. G. and J. Burns, of Glasgow, and 
for a still longer period most prominently identified 
with marine engineering in its successive phases down 
to the construction and equipment of the great Cunard 
Liners Umbria and Etruria. Mr. Muir was one 
of the few links between present marine engi- 
neering and the days of the earlier—if not, indeed, the 
earliest—triumphs of steam navigation on the Clyde. 

William Muir began his ee as an engi- 
neer with Messrs. Duncan Macarthur and Co., of 
Camlachie Foundry, Glasgow, who were very early 
amen in marine engineering, inasmuch as they 
supplied engines to the steamer Dumbarton Castle, 
the Greenock, and the Rothesay Castle, which were 
built in the years 1814 and 1815; and who also 
supplied the engines to the second Comet. Young 
Muir next joined the famous establishment of John 
Neilson, of Oakbank, where he was engaged, among 
other work, in fitting up the engines of the St. Cathe- 
rine, which was the first steamer on the Lochgoilhead 
route, and a craft in which he afterwards sailed, for 
some time, as engineer. Leaving the St. Catherine, 
he entered the Henry Bell, which plied between Liver- 
pool and Glasgow ; and from the Henry Bell he went 
to the Inverary Castle. Marine engineering was now 
taking numerous fresh developments, and Mr. Muir, 
in his anxiety to keep pace with the progress of his 
profession, procured an engagement with Messrs. Caird 
and Co., of Greenock. While in the service of Messrs, 
Caird he was employed on the engines of the Glasgow, 
which was then building for Messrs. G. and J. Burns ; 
and on the launch of that vessel in March, 1829—well 
— sixty years “4 tag joined the engineering es- 
tablishment of that firm. 

From the Glasgow, Mr. Muir went to various 
other vessels of Messrs. Burns’s fleet, one of them 
being the Manchester, which was the ‘“‘ crack” 
steamer of her day, and during this time he gained 
much of that great experience and that great mea- 
sure of professional skill which made him so cele- 
brated amongst his fellows during an unusually long 
life, and on both sides of the Atlantic. Through the 
technical skill, constant attention, and indomitable 
energy displayed in the performance of his duties, he 
soon gained the esteem of his employers, and in course 
of time he was selected to the post of engineer-superin- 
tendent to the firm. 

In 1839, when the British and North American 
Steam Packet Company (better known as the Cunard 
Line) was originated by the three enterprising ship- 
owners, Messrs. Samuel Cunard, George Burns, and 
David Maclver, Mr. Muir’s responsibilities were vastly 
increased by his being appointed resident inspecting 
spon at Glasgow to the company. This honourable 
and onerous position he filled, in conjunction with the 
other, until his decease, which occurred somewhat 
suddenly on the 19th of September. The engines of 
all the steamships of the Cunard fleet, and of the 
steamers of Messrs, Burns’s coasting and Channel flo- 
tilla, were constructed and fitted under his control ; 
and the excellence of the supervision exercised by him 
requires no further testimony than issupplied by these 
perfect specimens of marine engineering. 

The professional skill possessed by Mr. Muir was 
also displayed in the construction and equipment of 
the West Highland fleet of steamers now owned and 
managed by Mr. David MacBrayne, including the 
famous floating palaces, the Columba and the Iona. 
From first to last, the deceased was engaged on 
considerably over 200 vessels, representing an aggre- 
gate of probably not less than 250,010 tons, whose en- 

ines may be rated at something like 350,000 indicated 

orse-power, and the total value probably reaching 

five millions sterling. Those vessels, moreover, re- 
resent various transitions—-from wood to iron and 
rom iron to steel; from the side lever engine to 
the oscillating and compound high and low-pressure 
engines ; from paddle to screw ; in size from 280 tons 
to 8500 tons and 13,000 horse-power indicated, and 
from a steam pressure of 5 lb. to 110 lb. per square 
inch, 

Down almost to the last Mr. Muir was ever active 
and always anxious to see everything with his own 
eyes, and even far on into his ‘‘seventies” he exhi- 
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bited an amount of skill and daring that might well 
have put to shame very much younger men. Prior 
to his death he was, with the exception of Mr. George 
Burns (now ninety-one years of age), the only person 
who was in any way directly connected with the birth 
of the great Cunard Company, which is one of the 
largest commercial concerns ae. 

Mr. Muir was noted for his kindly, simple, and un- 
assuming character. The earnest face and familiar 
figure of the veteran engineer will long be missed by 
the shipping community of Glasgow, in which city he 
was born and bred, and, indeed, by all connected with 
the shipbuilding and engineering industries of the 
Clyde ; but his many friends have the pleasant know- 
ledge that he has left behind him a blameless record 
of a busy, useful, and well-spent career. The deceased 
is survived by a widow and a grown-up family—his 
eldest son being Mr. Hugh Muir, of Messrs. Muir and 
Caldwell, engineers. 








THE SANITARY INSTITUTE AT YORK. 


Tue ninth annual Congress of the Sanitary Institute 
of Great Britain has been held at York during the past 
week, the meeting commencing on Tuesday, the 21st ult. 
Fellows, members, and general ticket-holders gathered 
together in this ancient city in considerable numbers 
during Monday and Tuesday morning, and when the 
mere business opened there were at least 150 fellows 
and members assembled from all parts of the country, 
and over 4000 ticket-holders. Year by year the Institute 
has been growing in membership and in_ influence, 
and the yearly meetings have been attended by increas- 
ing numbers, but this Congress must be pronounced the 
most successful of the series. This result was confidently 
predicted some weeks ago, but the realisation has sur- 
passed the expectations of the most sanguine. Sir 
Spencer Wells, Bart., was President of the Congress. 
Amongst the officers of the Congress the Lord Mayor of 
York and the Dean of York were especially energetic 
and enthusiastic, and the visitors have good cause to re- 
member the city with pleasure and satisfaction, both 
because of the treatment they received, and the prac- 
tical success of their several meetings. 

The sections were three: I. *‘ Sanitary Science and Pre- 
ventive Medicine,” Professor De Chaumont, President ; 
II. ‘Engineering and Architecture,” Mr. Baldwin 
Latham, President; III. ‘*Chemistry, Meteorology, 
and Geology,” Mr. William Whitaker, F'.G.S., President. 
A special service and sermon by the Dean of York, in 
the Minster, largely attended by the visitors, inaugu- 
rated the Congress on Tuesday morning, after which the 
Lord Mayor and ordinary civic authorities received 
the members officially ; this was followed by a public 
luncheon at which the Lord Mayor presided; subse- 
quently the exhibition in connection with the Congress 
was opened by the Lord Mayor, and in the evening Sir 
Spencer Wells delivered his opening address to a large 
audience in the Art Institute, Professor De Chaumont 
presiding. 

The real business of the Congress commenced on Wed- 
nesday morning, when the first section met under the 
presidency of Professor De Chaumont, who delivered 
an address mainly concerned with the germ theory. 
The papers read dealt with cremation, and present 
methods of interment, upon which discussion ensued. A 
conference of medical officers of health was the business 
of the afternoon, and the evening was given up to a con- 
versazione. On Thursday, when the Engineering and 
Architectural Section met, Mr. Baldwin Latham presided 
and delivered an address. Professor Robinson read a paper 
on the ‘‘ Pollution of Rivers,” and Mr. J. Merrill one on 
the ‘‘ Sheffield Corporation Sewage Works.” Other papers 
were read on the “ Ventilation of Factories and Work- 
shops,” by Mr. W. Tattersall; on ‘‘ American Sanitation,” 


‘by Mr. J. B. Gass ; on the “‘ Sanitation of Dwellings,” 


by Mr. J. Vickers Edwards, and on ‘‘ Public Health in 
Relation to Municipal Government.” The proceedings 
of the first section were continued on the same day, and 
the Chemistry and Geology Section met on Friday. 


INFLUENCE OF THE SUBSOIL WATER. 


The inaugural address of Mr. Baldwin Latham, F.G.S. 
was mainly concerned with the probable influence of groun 
water on health, a subject to which he has devoted much 
time during the past eleven years, and with reference to 
which he has established a number of stations for observing 
the relative height of subsoil water in various parts of the 
country. Remarking that, having regard to what may 
be called historical records, great periods of drought 
clearly indicate a low state of the ground water, Mr. 
Latham referred briefly to various ancient records bearing 
on the question. In regard to outbreaks of cholera in this 
country, he had not, he added, been able to find any 
record showing the actual state of the subsoil water in 
1832, the time of the first outbreak of cholera, but in 1831 
there was clearly a deficiency of rainfall, which pointed to 
the faet that in the following year it might be anticipated 
that the subsoil water would be low. In 1847, the year 
preceding the cholera outbreak of 1848-9, the subsoil water 
over a large area was undoubtedly low. In the cholera 
outbreak of 1854 we had a very low period of subsoil water 
over a large part of the country, and in 1865, immediately 
preceding the outbreak of cholera in 1866, a similar state 
of things occurred. 

The President next dealt with his own extensive obser- 
vations at Croydon and in other parts of the country, and 
having freely cited statistics he observed: ‘‘ From 1876 
up to the beginning of 1884 there has been unprecedented 
high water, and during the whole of this period the 





country, generally, has enjoyed a high state of public 
health. he conditions, however, which have brought 
about this high degree of health, have been disastrous to 
the interests of the agriculturist, as the large quantity 
of water passing into the ground, has washed away the 
fertilising elements, but it has secured for us the estim- 
able boon of good health, by removing the conditions 
which are the cause of much sickness, suffering, and 
death.” Adding that the most unhealthy periods 
were invariably those quarters immediately following 
periods of low water, Mr. Latham continued: ‘ It is 
clear to my mind, after the most careful considera- 
tion of this subject, that ground water itself has no 
influence, either for good or evil, upon health, but that 
the lowness or highness of the water in the ground is 
the index of conditions which greatly influence the health 
of all communities. We have periods of abundance of 
water, and periods of low water with both healthy and un- 
healthy conditions. The records also show that we have 
periods when rain has started into existence —— 
diseases, while, on the other hand, we have similar heavy 
rainfalls accompanied by a high state of public health as 
in the present year. The records clearly point out that 
it is not one circumstance alone which produces disease, 
but that there are at least three factors necessary for the 

roduction and distribution of disease, especially typhoid 
ever, viz.: 1. The elements which produce disease, such 
as a polluted state of the ground. 2. The conditions 
which are necessary for the development of disease, such 
as a period of dryness of the ground in those regions 
which water usually occupies, combined with a compara- 
tively high degree of temperature. 3. Conditions which 
will lead to the spread of the disease, such as the pro- 
bable influence of a storm or rain in driving impurities 
out of the ground into our water supplies, or through the 
instrumentality of ground air passing into our habi- 
tations, and its reception by a population which is 
in a condition to receive such germs of disease, If 
any one of these conditions is absent, diseases like typhoid 
do not occur.” These points he enlarged upon at some 
length, and having touched upon pa influences, such 
as those of light and temperature, he expressed these final 
conclusions: ‘* With such examples for our guidance, it is 
clear that sewers may be of great advantage in maintain- 
ing uniformity in the water Jevel. On the other hand, 
leaky sewers are liable not only to pollute the ground, but 
to cause considerably greater variation in the levels of 
underground water than would otherwise occur in various 
parts of the district. Good land drainage has a tendency 
to produce uniformity of water level, but this should 
rarely be attempted to be secured through the instru- 
mentality of sewers carrying polluted matters. The in- 
fluences which are observed clearly point out how impor- 
tant it is to guard districts against pollution of the earth. 
How little regard, however, has been paid to this point, 
for it is only within the last ten years that the importance 
of making sewers as water-tight as possible, has received 
serious consideration, and still, in many parts of the 
country, sewers are being constructed without any regard 
to water-tightness and their other influences on ground 
water. Moreover, a large number of burial grounds have 
been established, in quite recent periods, in positions with 
respect to underground water which more or less exercise 
a baneful influence on the health of the localities in which 
they are situated. No wonder that the towns which pos- 
sess the means of most readily polluting the ground have, 
without exception, the highest rates of mortality. There 
can be no compromise in sanitary matters. What should 
be the aim of all sanitarians is the preservation of the 
ground from all impurities, especially in districts where 
the soil is of a porous character, and, above all, no supplies 
of water for dietetic purposes should be permitted to be 
taken from wells sunk in the immediate subsoil in populous 
places, and our houses should be so constructed as to 
prevent the admission of ground air into them.” 


POLLUTION OF RIVERS. 


Professor Henry Robinson, F.G.S., opened the general 
proceedings in the section with a paper upon the “ Pollu- 
tion of Rivers.” In the first place he reviewed the 
past legislation on the subject, and remarking that 
the ‘‘ further provision” which the Act of 1876 was 
designed to effect, had proved inefficient—the state 
of the rivers being much worse now than it was in 
1876. ‘‘ There is no longer any excuse,” he contended, 
“for rae = | sewage in an unpurified state, as the 
conditions which have to be observed in the purification 
of sewage matter are now well known, and are capable of 
being easily complied with. My experience leads me to 
think that in sewering large districts it is often unde- 
sirable to concentrate the sewerage at one point. Very 
costly works can, in many cases, be avoided by subdividing 
an extensive area into a few groups for sewerage purposes, 
according to the physical conditions which exist. The 
chemical treatment of sewage by simple and well-known 
means, enables a fairstandard of purification to beattained. 
Where the highest standard is necessary, it can be effected 
by the subsequent filtration of the effluent water through a 
small area of land or through an artificially prepared filtra- 
tion bed. The sludge from chemical treatment no longer 
a the difficulty which was originally experienced. 

he mechanical reduction of the sludge from a Fquid toa 
semi-solid condition is now easily carried out in presses, 
The successful pressing of sewage matter into a form 
which enables it to be economically removed from the 
place of production, disposes of one of the difficulties 
which has to be met in dealing with sewage upon land. 
The abstraction of the larger and more clogging matters 
from sewage, by means of straining tanks, before the 
sewage is passed through land, is now recognised as tly 
aiding the soil in its purifying action, and as iealitolee 
the work of irrigation by rendering the dissolved fer- 
tilising ingredients in sewage more capable of being assimi- 
lated and utilised.” 





Professor Robinson further argued that ‘‘ The remova: 
of the solid matter from manufacturing refuse before dis- 
charging it into rivers can be effected by mechanical 
means in a vast number of cases, where no attempt is now 
made todoso. The enforcement of such remedial mea- 
sures need not interfere unfairly with trading interests, if 
the standard of purity which is required is not unreason- 
able, and is not arbitrarily fixed without regard to the 
circumstances both of the river to be protected and of the 
trader to be dealt with. I assert with confidence that 
there is no justification whatever for continuing the em- 
ployment of our rivers as carriers of the fluid refuse of the 
community. London, Glasgow, and many other large 
towns may be cited as abusing their rivers, and are not 
(as they should be) taking the lead in promptly discon- 
tinuing this pollution.” 

In the course of the discussion, in which Mr. Black 
(London), Mr. a Field, Professor Hope (London), 
Major Flower, and others took part, strong condemnation 
was expressed of the action of manufacturers, and general 
approval was accorded to the address, although some 
slight difference of view was advanced respecting the 
manurial value of sludge. 


VENTILATION OF FACTORIES AND WORKSHOPS. 


A paper upon this topic was contributed by Mr. William 
Tattersall. Quoting in his favour a passage from the re- 
port of the Chief Inspector of Factories, he pointed out 
the chief sources of insanitation in factories and work- 
shops, viz., dust, fumes, excess of moisture, and heat. He 
then described some of the serious effects of the general 
arrangements of these buildings, and approaching the 
remedies he observed: ‘‘ The construction of factories or 
rooms will govern the application of any system of venti- 
lation to them. The ordinary method of ventilating 
weaving and other sheds has, I think, usually been in- 
efficient by reason of the contrivances for exhausting the 
foul air being inadequate at their best, and uncertain in 
action when most needed, and also because the inlets for 
fresh air were not under control as to the quantity, tem- 
perature, or direction of the air admitted. The best re- 
sults,” he proceeded, ‘* have been achieved by placing one 
or more exhaust ventilators near the centre of shed roof, 
and arranging the inlets at regular distances around the 
walls. The amount of air to be passed through will de- 
pend on the temperature and rate of pollution inside, and 
the inlets may, if needed, be carried down from the roof, 
and the entering air warmed, cooled, or moistened at plea- 
sure ; there are plenty of appliances to be had by which 
air can be admitted without draught. A series of rooms, 
one above the other, may, if not too large, be dealt with 
by one exhaust ventilator, placed at the top of a vertical 
shaft, extending through the several stories and with 
outlets from each room, the inlets for fresh air to each 
room being so arranged that the air may, in its course 
from inlet to outlet, traverse the room, and especially 
that part in which the greatest source of pollution exists. 
It is obvious that a series of small rooms on the same 
floor level may be dealt with in a similar way by a hori- 
zontal air duct with openings to each room, and inlets as 
suggested above. In storied rooms, too large to be dealt 
with in this manner, each room may be treated 
separately, and many large workrooms are so treated, 
by having one or more exhaust fans placed on one 
side of the room, and fixed either to discharge through 
windows or openings specially made. The inlets in 
this case would be arranged on the opposite side of 
the room to the fan, and possibly at the ends, if required 
so as to cause the current of air to traverse the sources of 
pollution, whether dust, heat, fumes, or steam. Generally, 
the requisite effect in the removal of polluting matters is 
obtained by running the fans entirely free from any kind 
of tubes on the feed or room side ; and where possible this is 
best, as less power is needed to drive them, and more air 
is moved when the area of feed is unrestricted. There 
are, however, some cases in which it is necessary, and 
many in which it is advisable, to carry away polluting 
matters immediately they are set free, so as to prevent 
their distribution in the atmosphere. In these cases it 
becomes necessary to construct tubes with openings near 
the source of pollution, and connected at the other or exit 
end with a fan, which when working produces a powerful 
exhaust, and carries away the polluting matter as fast as 
it is produced. This arrangement may be, and is, applied 
with perfect success to remove dust, heat, steam, and 
fumes of various kinds. The tubes may be carried over- 
head, underreath, or level with the sources of pollution, 
and the impurities carried away may be dealt with ina 
chamber, so as to retain them and allow the air to escape 
pure.” 

Mr. Tattersall enlarged upon this system, giving illus- 
trations of its working, and alluding to various materials 
to be used in constructing the tubes, and he insisted that 
there should be some authority having power to compel 
the adoption of the best known (or at any rate a satisfac- 
tory) means of ventilation to what may be termed un- 
healthy trades. 


Domestic SANITATION. 

When this section resumed its sittings on Friday, Mr. 
J. Vickers Edwards, addressed the members upon 
the ‘‘Sanitation of our Dwellings”’—without, however, 
entering into matters of construction or engineering 
details. He glanced at the rapid strides made by sanitary 
science since the great fire of London, but while admitting 
this advance, he urged that there still remained a great 
deal to be done. ‘‘ Local prejudice and self-interest have 
to be broken down, and the people gradually educated as 
to what is best for their welfare. Parents must be taught 
this, that unless they have healthy, clean, sanitary homes 
there is nothing but a series of domestic troubles in store 
for them.” Asa sort of general guide to householders, 
Mr. Edwards set out seven points, which Dr. Richardson 
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gives as an outline of general domestic sanitation, viz. : 
‘The healthy house must present no facilities for holding 
dusts, or the poisonous particles of disease ; if it retains 
one it is likely to retain the other. It must possess every 
facility fur the removal of its impurities as fast as they 
are produced. It must be free from damp. It must be 
filled with daylight from all points that can be charged 
with light from the sun without glare. It must be charged 
with perfectly pure air in a steady charging current. It 
must be maintained at an even temperature, and must be 
free from draught. It must be charged with a sufficient 
supply of pure and perfectly filtered water. A house 
possessing the advantages named under these heads 
cannot be far from a perfectly healthy house. It is a house 
in which disease will never be generated so long as it 
is kept up to its proper standard. It is a house in 
which disease, if it be introduced, will remain for the 
briefest possible period. It isa house which, after disease 
has left it, will admit of instant and complete purifica- 
tion.” How these ‘‘ happy results” were to be arrived at 
the speaker did not pretend to absolutely decide, but at 
any rate, looking at the divergences between localities and 
local authorities, he expressed the opinion that ‘it is not 
by the action of local authorities that sanitary science will 
progress, and it is not by a forced scheme of legislature we 
shall be successful. The masses must be educated to act 
for themselves, and sanitary officers appointed who can 
lay claim by peg eon to such an important office, and 
men who will act fearlessly, impartially, and with but 
one object in view, the health of their fellow men.” Mr. 
Edwards also urged that sanitary officers must be duly 
qualified men, holding the diploma and certificate of the 
Sanitary Institute—without which no local authority 
should employ a sanitary officer. 


AMERICAN SANITATION, 


Mr. J. B. Gass, A.R.I.B.A., contributed a paper on 
the leading methods of sanitation adopted by American 
architects and engineers, and he concluded thus: ‘“‘It 
will be understood that the methods of sanitation before 
described are not in general use throughout the country. 
The remarkably rapid growth of most of the western 
cities, and the natural difficulties of the disposal of refuse, 
conjoined with the general apathy in matters of sanita- 
tion, from which both Americans and we ourselves are 
only just emerging, leave a great deal to be done every- 
where, and it must take many years to bring most of the 
American cities into a thoroughly sanitary condition. 
But the American public mind is rapidly awakening to a 
recognition of the necessity for proper sanitation, and, 
with its hospitality to all new ideas, the inventive genius 
of the people, and their insatiable desire for progress, 
I think it is very probable that they will move much more 
rapidly than we shall be able to do in our own country, 

A discussion on the three papers above mentioned, to- 
gether with one upon ‘‘ Public Health in Relation to Muni- 
cipal Government,” by Mr. Alderman Rowntree, con- 
cluded the proceedings of this section. 

The President, Mr. Baldwin Latham, in moving a vote 
of thanks to the authors of these papers, remarked that 
the most hopeful signs of the present day were that the 
working classes were beginning to realise that their 
health was their capital, and that the principles of hy- 
Pa physiology were being taught in the elementary 
schools, 


Tur Germ THEORY OF DISEASE. 


The Sanitary Science and Preventive Medical Section 
met on the first day—that is on the Wednesday, when 
Professor F. De Chaumont, delivered an inaugural ad- 
dress, as President of the section, chiefly concerned with 
‘the germ theory of disease.” Upon this topic the 
President wisely observed : ‘‘ There is no doubt that we 
are bound to receive with all caution statements on so im- 
portant a subject as the causation of disease, but to take 
up a position, as some have done, and deny the possi- 
bility of such and such a phenomenon, or group of pheno- 
mena, being concerned with disease causation, is to 
assume an attitude of infallibility, not only ridiculous in 
itself, but antagonistic to true progress. Thus, although 
it is not yet possible to admit, as proved to demonstra- 
tion, the connection between certain microbes and certain 
diseases in the way of cause and effect, yet the connection 
is so remarkable, in some cases at least, as to lend an air 
of verisimilitude to the view.” Briefly alluding to the 
International Medical Congress at Amsterdam in 1879, 
when there was a discussion respecting the examination 
of drinking water, Professor De Chaumont said: ‘‘I 
maintained the necessity of supplementing the chemical 
by a microscopical examination in every case, in the hopes 
of obtaining in that direction information which chemistry 
seemed incapable of furnishing. Considerable experience 
has taught me what chemistry, in its existing condition 
as a science, could and could not tell us, mal felt that, 
whilst chemistry helped us a good deal, it was in all pro- 
bability the microscope that would ultimately reveal to 
us, somehow or other, the germs of disease. I was inter- 
rupted by the author of the paper under discussion with 
the question: ‘ A-t-on jamais vu un germe ?’ I was obliged 
to confess that I did not think any one ever had, or recog- 
nised it as such if he had seen one.” That was seven years 
ago, and Professor De Chaumont remarked that if the 
Same question were put to him to-day he would say that 
bis reply would be the same “ but with a difference.” 

It is true” he would reply, “that we have the bacillus of 
anthrax and the bacillus of tuberculosis, the connection 
of which with these diseases is undoubted, but it still 
remains to be proved that each is ‘ teterrima causa 
morbi.” On the other hand the cholera bacillus and 
some others less generally known, are by no means in the 
same position, for much has to be done and proved before 
they can be invested even with the comparatively esta- 
blished status of the two first named. Thus my answer 
would have to be something like this: ‘We cannot 








positively affirm even now that a germ has been actually 
seen, but certain microbes have been recognised as being 
constant in certain forms of malady. Our methods of 
observation have also been vastly extended and there is 
every reason for hope for the future.’” Looking at all the 
circumstances the professor was of opinion that there 
seems every probability that processes which were 
formerly looked upon as purely chemical, such as nitrifi- 
cation, are brought about by bacterial agency, and indeed 
this has been positively proved in the case of nitrification 
by the exhaustive experiments of Schiitzenberger and 
Warington. ‘‘ But evenin the case of our own bodies, it 
is probable that all the changes, physiological as well as 
pathological, are dependent upon those minute workers, 
so that the terms ‘ vital action,’ ‘ vital force,’ used by old 
writers, were not such misnomers, after all, even allow- 
ing that those who used them had very little notion of 
how the said actions or forces worked or were evolved. 
We must thus look upon this bacterial or microbial 
underworld not as an utter enemy, but as a mighty 
agency for good or evil, as the case may be: we see that 
we could not exist without it, nor can we in some cases 
continue to exist in company with all of it. Our cue 
would seem to be to help the friendly microbes, and to 
fight those that are our foes. A good general rule, but 
how is it to be carried out? Clearly the first thing to 
do is to learn to recognise friends from foes, a process 
that can only be the outcome of long and careful experi- 
ment, such as is now being carried out both abroad and 
at home, in spite of much opposition and difficulty. But 
comes another crux: we know by experiment that by 
certain treatment a malign microbe may be converted 
into a benign or, at least, innocuous one; but, on the 
other hand, we also know that he is capable of relapsing, 
and further, that those ordinarily looked upon as benign 
may, under certain conditions, assume malignant qualities. 
It is therefore not enough to recognise the individual, but 
we must also know his habits and ways, his comings and 
goings, and the conditions which may alter his natural 
constitution for better or worse. e are also not yet 
sure that the recognised individual species are really com- 
pletely differentiated. One form may pass into another, 
for all we know, or it may be a spore or lava of another 
form, to use expressions somewhat vague and doubtfully 
admissible.” Finally the President arrived at this con- 
clusion; ‘‘ There remains for preventive medicine, until 
we have far more extended knowledge of pathology and 
etiology, the steady path that is being already trod in the 
direction of providing for the purity of all articles of food 
and drink, of dwellings, of clothing, of persons; the 
supply of fresh air, and the immediate and complete re- 
moval of all refuse and effete matter. If to this we add 
a proper mode of life, both physically and morally, we 
may practically snap our fingers at both bacterium and 
bacillus. In the mean time, there are diseases among 
us which those measures seem as yet powerless to prevent, 
such as small-pox and hydrophobia. Under these circum- 
stances we should be foolish not to accept such help as 
vaccination, for instance, affords, although it might be 
difficult, even if it were considered necessary, to induce 
the public to be inoculated with hydrophobic matter, 
except under the terror produced by pose been actually 
bitten. These measures, however, are the adjuncts of 
hygiene, which aims at operations on a wider scale, by 
sterilising the soil on which the malignant microbe seeks 
to flourish, so he shall no longer consider suffering 
humanity to be his rightful heritage.” 


CREMATION. 


In the same section, Mr. W. Eassie, F.L.S., reads 
a paper upon “The Economy of Cremation,” and Mr. 

. Robinson, F.L.S., also read an address entitled 
‘*Beauty and Health versus Horror and Decay in Our 
Cemeteries,” arguing that until some other and better 
system was devised, cremation was the only method 
which would rapidly dissolve the body into its harm- 
less elements by a process which cannot offend the 
living, and which will render the remains of the dead 
innocuous, 


PuRIFICATION OF WATER. 


The third section (Chemistry, Meteorology, and Geo- 
logy) of the Congress met on the last day, holding a morn- 
ing and an afternoon sitting. Of this section Mr. Wm. 

hitaker, B.A., F.G.S., was president, and in his open- 
ing address he discussed mainly the question of water 
supply. Two of the chief problems in sanitary matters, 
he remarked, were to get good water, and to get rid of 
bad water. ‘‘ Indeed,” he continued, ‘‘one might say 
that when these problems had been solved in any town, 
at least two-thirds of the work of sanitation had been 
done. Their aérial friends might perhaps say that air 
was of equal importance with water, but he did not 
agree with this, for good and bad air went together. 
And while water supply and sewage must be ques- 
tions of a more or less public kind in large places, 
air could not be publicly dealt with to any such ex- 
tent, except as part of sewage arrangements.” In con- 
nection with this PP ig Whitaker referred to 
filtration and softening of water, mentioning that Dr. P. 
Frankland had published a paper in which he showed 
that filtration not only fulfilled its object in separating 
solid particles from water, but also reduced the number 
of micro-organisms in the water, the reduction going even 
to the extent of entirety at the very first, but in most 
cases greatly decreasing after prolonged action. Iron 
sponge, and coke, he added, were exceptions to the great 
decrease in this power, and were by far the most effective 
substances. It was noteworthy that this power of stop- 
ping the passage of micro-organisms was possessed by 
substances that had hardly any chemical action on water. 
It was found, too, that micro-organisms were thrown 
down from water by agitation with particles of solid 





matter. If, however, the water were left long with the 


deposit thus thrown down, a re-ascension of organisms 
and their consequent multiplication took place. A like 
purification was also brought about by chemical precipita- 
tion, which was a fact of great general importance ; but 
the process, strange to say, had a greater power biologi- 
cally in removing organisms than it had in chemical puri- 
fication. 

In the same section papers were contributed by Lord 
Brabazon on ‘‘Open Spaces and Physical Education ;” 
and by Mr. C. Roberts, F.R.G.S., on ‘* Medical Climato- 
logy.” Following these came Mr. Percy Frankland, 
RCS., on the subject of filtration of water for towns 
(already referred to by Mr. Whitaker). Observing that 
although for many years past people had been fully alive 
to the fact that the real danger in sewage—contaminated 
water—did not reside in the organic matter discoverable 
by chemical analysis, but in the presence of minute living 
organisms, capable of producing zymotic disease, until 
within the last five years very little was known either of 
these organisms themselves or of the manner in which 
they would deport themselves under the various processes 
of purification to which water was subjected. It was to 
the beautiful methods of bacteriological investigation 
which they largely owed to the genius of Robert Koch, 
that was due the great advance which had recently been 
made in our knowledge of the sanitary conditions of 
water supply, and more especially of water purification. 
The factors which, in Mr. Frankland’s opinion, were 
more especially calculated to influence the number of 
microbes present in distributed water, were the storage 
capacity for unfiltered water, the thickness of fine sand 
used in filtration, the rate of filtration, and the renewal 
of filter-beds. Both theory and practice, he further re- 
marked, showed that filtratlon was no longer a process 
which should be guided by empirical rules, but that it 
was dependent upon principles with which they were 
already intimately acquainted, and which were , ew» 
under their control. 

A paper was also read upon the sanitary condition of 
the country, with special reference to water channels, in 
which the author, Dr. R. T. Cooper, insisted upon the 
injurious influence that is being exerted upon our rivers 
and streams by the depressed state of agriculture, and by 
the increased disposition of the population to crowd into 
towns. He also showed that the tendency of our rivers to 
silt up is still further increased by the great amount of 
waste material that finds its way into them owing to the 
increase of the population. 

Following the papers last mentioned in the third section, 
Surgeon-Major Pringle read an essay upon the “‘ Collection 
and Storage of Rain and Drinking Water.” Having shown 
the necessity of taking some action in the matter of 
storage of rain water, Dr. Pringle described in detail his 
system for collecting and storing rain and drinking 
water, The chief points were, the leading the water to 
the floor of the cistern, and turning it up in the centre, 
3in. from the bottom, covering the orifice with a shield, 
and withdrawing by a tap 4 in. from the bottom, so that 
the water forced against this shield spreads itself equally 
upwards, leaving any sediment it contained to rest on the 
fluor of the cistern (by thus producing what is known as a 
** tranquil bed”), where it would be removed from any 
disturbance caused by the admission of the constant or 
intermittent supply of water, and thus could not pass into 
the water supply. By thischeap and simple contrivance, 
Dr. Pringle further explained the soot was automatically 
divided into its two chief constituents, viz., cinder and 
pure carbon, which latter he termed ‘‘ sursum” black, to 
distinguish it from bone, lamp, spirit, and gasblack of 
commerce, the bases of the different qualities of ordinary 
black pigment and the carbon of commerce. When com- 
pared by the usual tests with these various kinds of blacks 
the ‘* sursum” was superior in point of purity, lightness, 
and density of colour to any of these blacks; and he 
accounted for this by the mode of its collection, viz., its 
being washed under water, and then floating to the sur- 
face in such minute division as to be invisible when 
examined by the naked eye in a glass tumbler. Ir. 
Pringle exhibited a simple mechanical filter for rapidly 
and thoroughly arresting this “sursum” black from the 
water on its passage to the overflow, and thus admitting 
of London rain water being available for even drinking 
purposes. The cost of this filter was only one shilling, 
and it could be easily and perfectly cleaned by the blacks 
being arrested in the sponges and in granulated animal 
charcoal. By beg the former under water and 
pouring water over the latter, the black would be found 
to be so light that it at once floated away. 

This being the last paper read at the Congress, it re- 
mains only to be stated that some discussion arose upon 
each address in the three sections, although owing to the 
length and number of the papers there was little opening 
for the expression of individual opinion. At the general 
meeting on Friday afternoon, it was announced that the 
—— Institute will hold their Congress in 1887 at 

olton. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
irregular last Thursday, with transactions reported during 
the forenoon at 39s. 114d. up to 40s. 34d. and back to 
40s. 1d. cash, also at 40s. 2d. up to 40s. 54d. and back to 
40s. 34d. one month, the close being buyers at 40s. 1d. 
cash and 40s. 3d. one month, and sellers wanting 4d. per 
ton higher. Business was done in the afternoon at 
40s. 14d. to 40s. 3d. cash, also at 40s. 34d. to 403. 24d. one 
month, with sellers at the close at 40s. cash and 403. 24d. 
one month, and buyers offering jd. per ton less. V'riday’s 
market was dull and less anxiety was shown to buy. 
Prices closed 1d. per ton under those of the previous day. 
Transactions took place in the morning at 39s. 11d. to 
39s, 10d. and back to 39s. 11d. cash, also at 40s., 40s. 14d., 
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and 40s. 1d. one month, the market closing with sellers 
at 40s. 1d. one month, buyers at 40s. 0}d., and the cash 
price nominally 39s. 104d. In the afternoon there were 
. transactions at 39s. 10}d., 39s. 10d., and 39s. 104d. cash, 
also at 40s, and 40s. 1d. one month, with buyers at the 
close at 39s. 104d. cash and 40s, 1d. one month, and sellers 
at 4d. per ton higher. The warrant market opened very 
firm on Monday over good inquiries from America and 
the Continent, and in the forenoon transactions took place 
at 39s. 11d, to 40s, 24d. cash, also at 4Qs. 1d. to 40s, 44d. 
one month, and the close was buyers at 40s. 2d. cash and 
40s. 4d. one month, and sellers at 4d. per ton more. 
Business was done in the afternoon at 40s. 2d. and 
40s. 24d. cash, also at 40s. 44d. one month, the 
close being sellers at 40s, 24d. cash and 40s. 5d. 
one month and buyers at 4d. less per ton, Yesterday’s 
market was also firm in the forenoon and continued, 
closing at the best, being 1d. over the previous day’s 
close, and making a gain of 44d. on the two days. Inthe 
morning there were transactions at 40s. 2d. to 40s. 3d. 
cash, also at 40s. 44d. to 40s. 54d. one month, and the 
close was sellers at 40s. 3d. cash and 40s. 5d. one month, 
with buyers at 4d. lower per tun. The afternoon trans- 
actions were done at 40s. 24d. to 40s. 3)d. cash, and at 
40s. fd. one month, and the market closed with sellers at 
40s. 34d. cash and 40s, 54d. one month, and buyers at 4d. 
per ton under. Middlesbrough warrants were nominally 
30s, 6d. cash, and hematite warrants changed hands at 
42s. one month, with sellers at 41s. 9d.cash. An advance 
of 4d. per ton was made this forenoon, the top quotations 
being 40s. 8d. cash and 40s, 10d. one month, but in the 
afternoon sellers accepted 40s. 44d. cash and 40s. 7d. one 
month, which were about the closing prices. The market 
has gained decidedly in strength during the past week, 
and not only has there been a large amount of business 
in warrants done by members of the “‘ ring” but a few 
outsiders have begun to show a desire to invest, in the be- 
lief that the tide has turned or is about to turn. There is 
certainly a ‘rather more cheerful tone here and there 
though it has not yet become general. Some of the special 
brands have been adyanced in price, there being more in- 
quiry for them, especially from abroad; the advance 
ranges from 6d. to 1s, 6d. per ton. The three furnaces 
spoken of last week as having been blown out at Langloan 
Iron Works are again at work, and over all Scotland 
the number now blowing is 77, as compared with 90 
at this time last year. Last week’s shipments of pig iron 
from all Scottish ports amounted to 7861 tons, against 
9396 tons in the preceding week, and 11,022 tons in the 
corresponding week of 1885. The United States took 
1765 tons; Canada, 895 tons; Australia, &c., 775 tons; 
Germany, 110 tons ; Russia, 500 tons ; Holland, 370 tons; 
Spain and Portugal, 200 tons ; and other countries smaller 
quantities. Yesterday afternoon the stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
822,916 tons, as compared with 821,850 tons yesterday 
week, thus showing an increase of 1066 tons over the week. 


Edinburgh Gas aplaat Sighe'y to the cramped position 
which is held by the works of the Edinburgh Gas Com- 
pany, negotiations have lately been carried through for 
the acquisition of about 90 acres of ground on the estate 
of Duddingston, near Portobello, with the view of build- 
ing new works, so as to aid the productive capacity of the 
existing works at New-street, within the city. It is said 
that the cost of the ground is 25,000/. The site of the 
peeperee new works is so near to the cannel coal workings 
of the Niddvie and Benbar Coal Company that the coal 
might almost be delivered from the pit-head right into 
the retort house if not into the retorts themselves. 


Dock Works in Fife.—In consequence of the great de- 
velopment of the coal-mining industry in the east of Fife- 
shire, it has been necessary to construct extensive dock 
works at Methil, where there is water space to the extent 
of 44 acres. The works commenced in March, 1884, and 
are now ee, nearing completion. Branch lines of rail- 
way from Buckhaven and Leven converge at the dock. 
It is expected that the opening of the dock will mark a 
new commercial era for this part of Fife. 


The Tay Bridge Girders.—The two largest girders for 
the Tay Bridge were to have been floated out, one yester- 
day and one to-day, but yesterday the attempt had to be 
abandoned in consequence of a strong westerly gale. 
The tide was very high, and would have been very 
suitable had the weather otherwise been favourable. The 
two girders have each a span of 245 ft., and weigh 550 
tons. 


Edinburgh Cable Tramways.—A special sub-committee 
of the a Town Council had under consideration 
last Saturday the plans of the Northern Cable Tramways 
undertaking. After going carefully over the plans, the 
sub-committee came to the conclusion that they saw no 
reason for withholding their sanction to them. In so far 
as the consent of the Town Council is concerned, the 
cable company may now proceed with tiie construction 
of their lines on the north side of the town. It is ex- 
sep that operations will commence in «he course of a 
ew days. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Experiments with Water Cartridges.—Further experi- 
ments with ‘‘ water cartridges” have been made at the 
Simon Wood Collieries, the property of Earl Fitzwilliam, 
at Elsecar. Mr. Chappell, who has charge of the work in 
Yorkshire and North Derbyshire, made arrangements 
with Mr. T. Newbould, mining engineer to Earl Fitz- 
william, to test the system at Simon Wood Colliery, 
Elsecar, Six shots were arranged. The first was put 
into the “fast” for the purpose of having a ‘‘ blow and 
shot” with a view to ascertaining whether a flame under 
this arrangement could be got. The shot was fired in 








total darkness, and not the slightest trace of flame could 
be detected. The second shot was a ‘‘ breaking-in shot,” 
which usually takes about 2} 1b. of powder, the charge 
when completed being nearly 30 in. in length. The new 
charge for this shot was about 10in. in length and weighed 
about 74 0z. to 8 oz. The work done by this was a slight 
improvement on that of powder. The next shot was 
placed within 4 in. of the fast side, and as in the first 
case, was bored 5 ft. deep, and this shot, with the others, 
gave the highest satisfaction. Experiments have been 
conducted at Holbrook Colliery, Killamarsh, both in 
stone and coal, and at Norwood End with equally good 
results. 

Hull and Barnsley Railway.—A meeting of the direc- 
tors of the Hull and Barnsley Railway has been held at 
the offices of the general secretary on Thursday, Colonel 
Smith, chairman, presiding. Nothing with reference to 
the alleged intention of the North-Eastern to purchase 
the dock and railway was under discussion, and the busi- 
ness was of a formal character. The fact that Messrs. 
Wilson’s liners have been sent to the Alexandra Dock is 
also having a favourable effect upon the traffic returns. 


New Railway.—The new line of railway from Wil- 
loughby Station on the East Lincolnshire Railway to 
Sutton-by-the-Sea having been just completed, the direc- 
tors and shareholders of the Sutton and Willoughby Rail- 
way yo 4 with a number of guests from Nottingham- 
shire and Yorkshire, on Thursday celebrated the event by 
a formal inspection of the line. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
very full attendance on ’Change, and the market was not 
only firmer, but higher rates prevailed. No. 3 g.m.b. pig 
iron was not obtainable for less than 30s. 6d. per ton for 
prompt shipment f.o.b. Tees, and for delivery to the end 
of the present year most makers asked 31s. per ton. The 
advance in prices is due mainly to the better shipments 
and the more cheering reports of trade in general through- 
out the country. Merchants and consumers take a more 
hopeful view of the immediate future, and are disposed 
to contract ahead rather than continue buying from hand 
to mouth as they have done in the past. The reduced pro- 
duction of Cleveland pig iron also adds materially to the 
strength of the market. It is believed that the Cleveland 
Ironmasters’ Association returns for the present month 
will show a smaller increase in the stocks than there has 
been during the last six months. Up to date this month 
there have been shipped at Middlesbrough 65,000 tons of 
pig iron, as compared with 57,800 tons at the corre- 
sponding period in August. The hematite pig iron trade 
is rather better, and prices are firm at 42s, per ton for 
Nos, 1, 2, and 3 f.0.b, east coast ports. In the malleable 
iron trade there is little new to report. Many of the 
works which have been standing idle so long in the North 
of England remain closed. Iron ship-plates are quoted 
4l. 7s. 6d, per ton, angles 4/. 5s., and steel ship-plates 
51. 17s. 6d., all less 24 per cent. at works. 


Engineering and Shipbuilding. —These industries are 
rather more active and the prospects are brighter. There 
isa J deal of work going on in the north of England. 
At Whitby Messrs. Turnbull and Son have received an 
order to build a new iron steamer of 3500 tons for Messrs. 
Turner, Brightsman, and Co., London. This will be the 
largest vessel built at Whitby, and will afford employ- 
ment to a number of men. 


The Steel Trade.—The steel trade continues busy. There 
is more inquiry for steel rails and blooms. Notonly have 
most of the works orders which will occupy them to the 
end of the year, but prices are firmer. 


Blastfurnacemen’s Wages.—The blastfurnacemen em- 
te at the hematite furnaces of Messrs. Bolckow, 

aughan, and Co. at Eston resisted the proposed reduc- 
tion of 10 per cent. in their wages. The furnaces were 
damped down, and it was feared that there would be a 
serious and lengthy stoppage of work, but fortunately, 
after a little negotiation, this was averted by the men 
agreeing to accept a reduction of 5 per cent. 


The Coal and Coke Trades.—-There is no alteration in 
the fuel trade. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s shipments of steam coal from 
Cardiff were about 100,000 tons. Prices have remained 
firm for the best qualities at 8s. 6d. tu 8s. 9d. per ton. 
There has also been a good demand for small steam coal. 


Barry Dock and Railway.—In the High Court of 
Justice, Chancery Division, on Wednesday, before Mr. 
Justice Grantham (sitting as vacation judge), the case of 
the Maritime Coal Company, Limited, v. the Barry Dock 
and Railway Company was further heard. Mr. Millar, 
Q.C., said this was a petition which asked that the order 
of the Court made by Vice-Chancellor Bacon, directing 
that no interference should take place with the coal or 
other materials under the surface of certain property in 
Glamorganshire, — be dissolved, upon the ground 
that the defendants had not given a proper notice to treat 
for the same. The defendants were desirous of construct- 
ing a tunnel through the plaintiffs’ property for the pur- 
poses of their railway, and for this reason had given 
notice to treat for what they thought was the amount of 
land required. The plaintiffs complained that no proper 
notice to treat had been given, and said that as there was 
a very valuable seam of coal running under and through 
the land to be taken, the defendants should have specified 
how much of the coal or “ minerals” they desired to take. 
Mr. Justice Grantham said he was of opinion that part of 





the injunction should be dissolved, so far as the notice to 
treat was concerned, costs to be costs in the cause. Order 
accordingly. 

Taunton and its Lights.—The Taunton Town Council 
has resolved to light the central portion of the town with 
electricity, and the remainder with oil. 


Provincial Tramways Company, Limited.—For the first 
time in its history, this company has failed to pay a divi- 
dend. It has had to eontend, in Cardiff, Portsmouth, and 
Plymouth, with a determined omnibus opposition. 


The Electric Light at Liskeard.—The proposed electric 
lighting of Liskeard formed the subject of a meeting held 
on Monday evening in the Council chamber. The Mayor 

Mr. W, Nettle) took the chair, and called upon Mr. J, 
ogers, as one who had taken a special interest in the 
matter, to make a statement. Mr. Rogers said that some 
months since the question was brought before the Town 
Council, but that body thought it would be better to leave 
it in the hands of private individuals. He then placed 
himself in communication with Messrs. Laing, Wharton, 
and Downs. The outcome of those negotiations had been 
that one of these gentlemen had visited the town, and 
given it as his opinion that, on account of the special 
circumstances of the place as to water power, electricity 
might be successfully adopted for lighting purposes. Ar- 
rangements had been made for 3 ye the town with the 
electric light for three weeks, and it was hoped that the 
first experiment might be tried on Saturday, October 2. 


Helston Railway.—Great progress has been made with 
the construction of this line. About 200,000 cubic yards 
of excavations have now been taken out, and all the cut- 
tings on the line have been carried through, nothing re- 
maining but to complete the slopes of the cuttings near 
the Cober Viaduct and the formation of the Gwinear- 
road and Helston stations. The road diversions are also 
complete. The Cober Viaduct and the whole of the 
bridges on the line are now practically complete, except 
the coping of the parapet walls of the viaduct and of one 
or two of the bridges. The rails and sleepers have been 
laid down over about 54 miles of the line, and they are 
now being laid at the rate of about three-fourths of a mile 
per week, but a good deal of ballasting yet remains to 
be done. The contractors are now, however, pushing 
this part of the work with great vigour. The formation 
of the approach roads and the construction of the station 
building at Helston are being pushed forward rapidly, the 
approach roads at Praze are nearly completed, the 
station buildings are in progress, and the buildings at 
Narcegollan will be commenced immediately. The Great 
Western Railway Company is making considerable pro- 
gress with the required alterations at Gwinear-road, and 
the contractors have arranged for the supply of signals 
and interlocking apparatus throughout the line, so that 
unless any unforeseen delay occurs the line will be soon 
ready for traffic. 


The Melingrifith Works.—On Saturday a notice was 
posted at these works (carried on under the title of the 

ardiff Iron and Tin-Plate Company), that all contracts 
will cease in 28 days. Since a stoppage in 1879 the works 
have been kept going pretty regularly. 


Swansea,—The tin-plate market has shown a distinct 
improvement, quotations having presented a firm tone. 
Last week’s coal shipments amounted to 25,035 tons; 
patent fuel was also exported to the extent of 4600 tons, 








Frrine AT AnMouR PiatEs.—Some interesting experi- 
ments are now being carried out at Shoeburyness, with 
the firing of different classes of projectiles at compound 
armour plates. We shall shortly have a good deal to say 
about these trials and the lessons they teach. Meanwhile 
we may notice the extremely successful result obtained 
with a projectile furnished by Messrs. Holtzer and Co., 
of Unieux. The ee fired at was made by Sir John 
Brown and Co., an Ellis compound plate 16 in. thick, made 
up of 6 in. of steel and 10 in. of iron, with a 10 ft. back- 
ing of oak. The projectile was a chrome steel shell 
weighing 714 lb. loaded, and was fired from a 12 in. 
trunnionless breechloading gun with a charge of 290 lb. 
of prismatic powder. The initial velocity obtained was 
1910 ft,, and the projectile struck the plate fair in the 
centre, piercing it and the oak backing, but being brought 
up by a wrought-iron plate at the back of the latter. 
The compound plate was seriously cracked, and was in 
fact practically destroyed. 





Tre “ Fryine Fisu.”—The Flying Fish, which has been 
emp'oyed for several years on important surveying duties, 
and was commissioned at Hong Kong, in December, 1883, 
has lately arrived at Port Darwin on her way to survey 
the coast on each side of Dundas Straits. She left Hong 
Kong on the 17th of March, and proceeded to Manila. 
Thence she went to Mindoro, and fixed the position of 
certain reefs in the vicinity. From Mindoro she went to 
the Cuyos group, a series of more than 30 volcanicislands, 
about 70 miles west of the Phillippines. These islands, 
lying on the steamer track between Australia and China, 
were carefully surveyed and mapped, this part of the 
duty occupying two months, during which time visits 
were paid to Floilo and to some islands in the Calamiaves 
group, lines of soundings being run and new shoals and 
reefs discovered. From Cuyos the Flying Fish proceeded 
to Cagegaves, a series of coral islands south-west of Paraz, 
but although several times in sight of the houses and fort 
of thechief town, the party were unable to effect a land- 
ing, and had no communication with the shore. The 
coral reefs surrounding the islands were examined and 
their positions fixed—an important matter, as they are 
in the track of vessels from Australia to Hong Kong. 
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PASSENGER LOCOMOTIVE FOR THE CANADIAN PACIFIC RAILWAY. 
CONSTRUCTED AT THE WORKS OF THE COMPANY, MONTREAL; MR. FRANCIS R. F. BROWN, LOCOMOTIVE SUPERINTENDENT. 
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WE give this week a two-page engraving, with other 
views on the present page and page 346, of one of a 
type of locomotives for passenger service, built at their 
own works by the Canadian Pacific Railway Company, 
the engines being constructed from the designs of Mr. 
Francis R. F. Brown, the locomotive superintendent of 
the line. The chief features of the engine are so clearly 
shown by our engravings that but a very brief descrip- 
tion will be necessary. 

The design is, as will be seen, essentially American 
in its character, including the use of bar frames, out- 
side cylinders with the valve chests on top, valve gear 
with rocking shaft connections, coupled wheels with 
cast-iron centres, ‘‘ wagon-topped ” boiler, inside fire- 
box of steel, swing beam ‘enck, cast-iron steam pipes 
in smokebox, cast-iron smokebox front, &c. he 
cylinders are 19 in. in diameter, with 22 in. stroke, 
and as the diameter of the coupled wheels is 5 ft. 9 in, 

2 

the tractive force amounts to =115 lb. for 
each pound of effective pressure per square inch on the 
pistons. The total weight of the engine in working 
order is 95,800 lb., of which 64,800 lb. is carried by 
the drivers, while the boiler pressure is 150 lb. per 
square inch, so that the engine is of a type fit for heavy 
work, The truck has a lateral motion of 24 in. each 
way. The chief proportions of the boiler are as 
follows : 


Square feet. 
Heating surface: Tubes... ... .... 1235 
Firebox hd bance 134.8 
Total ... ay ade 1369.8 
Firegrate area... We ne ae 18.4 
Flue area through tubes ae i 3.53 
Ratio of firegrate area to heating sur- 
face rs ip a ee see, |) MSE Ee 
Ratio of flue area to firegrate area ... 1: 5.21 


The dimensions of the boiler and mode of staying 
are clearly shown by our engravings, and it will be 
noticed that the crown of the inside firebox is supported 
partly by direct stays to the shell and partly by girder 
stays placed transversely. The firebars are of a special 
pattern, as shown by the longitudinal section and plan. 

The engine is fitted with the Westinghouse brake, 
having blocks applied on both sides of each coupled 
wheel, and itis provided with an eight-wheeled tender 
(mounted on two four-wheeled trucks) carrying 10 tons 
of coal and 3000 gallons of water. The weight of the 
tender is 35,000 lb. empty. The whole design of the 
engine is of a simple character, the bearing surfaces 
are large, and we understand that the type is one 
which is doing good service. 





INTERNATIONAL COMPETITION OF SOWING MACHINES.— 
The international competition of sowing machines which 
was to take place under the patronage of the Italian 
Government at Foggia from the 20th to the 30th of No- 
vember, has been postponed until the sanitary conditions 
of the district are more favourable. 





PENNSYLVANIA RAILROAD.—The fourth track of the 
main line has been extended to Devon. Throughout this 
distance of 15 miles there is not a grade crossing. Pre- 
parations are also in hand to extend the four-track system 
still further. On the Harrisburg, Portsmouth, Mount 
Joy, and Lancaster line six sharp curves have been taken 
out near Conewago and the track straightened, a con- 
siderable distance having been saved thereby. The 
company’s engineers have commenced the construction of 
six stone bridges on the Pittsburg division to replace 
iron structures. For the bituminous coal trade 1000 gon- 
dola cars have been ordered, and several hundred new 
passenger coaches will be turned out as rapidly us possible, 
About fifty locomotives are also in course of construction, 
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MATTHEWS’ RAILWAY DOOR LOCK. 

WE illustrate below a new spring railway door lock 
designed by Mr. J. M. Matthews, and manufactured 
by Messrs. L. Sterne and Co., Limited, of the Crown 
Tron Works, Glasgow. The distinguishing feature of 
the arrangement is that the spring can be withdrawn 
and a new one inserted in less than half a minute. 
Thus, if the spring should give way, as they not un- 
frequently do in railway carriages, there is no neces- 
sity to take out the lock or to send the carriage into 
the shed. All that is necessary is to give a quarter 


| 
— 





of a rotation to the spindle which forms the head of 
the spring and then it can be withdrawn, bringing the 
spring with it. The operation can be effected either 
with a key constructed for the purpose, or with the 
points of a pair of round-nosed pliers. ; 

When the door is slammed the bolt momentarily 
recedes, and then it springs out and automatically 
locks itself with the handle vertical. When the 
handle is turned the bolt is rotated 90 deg., and is 
then secure independently of the spring, although the 
latter still acts upon it through the lever at the back 
of the bolt. 





EARLY TELEPHONIC APPARATUS.* 
By Professor Amos E. DoLBeEar. 


Ir is recorded that Minerva sprang full armed from the 
brain of Jupiter. In very ancient times it was not a 
matter of wonderment that any event should happen 
without a naturalhistory. In later times, however, there 
has been growing a conviction that events of all kinds 
have some ancestry, and if this is not so readily traceable 
in some cases it has been believed that the obscurity is 
due to the difficulty of the search rather than to the 
absence of genetic relations. If one may trust some 
sources of information to-day our faith in the absolute- 





* Read at the Buffalo meeting of the American Associa- 
tion for the Advancement of Science. 
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ness of genetic ancestry must give way. The speakin 
telephone is the Minerva of to-day, and Professor Bell : 
the Jupiter. The Courts have solemnly declared that it 
has no ancestry, and those who sit at the receipt of 
customs are satisfied withthe judgment. A hard-headed 
evolutionist might deny such a conclusion on general 
principles, and without knowing or caring a button about 
the evidence or the lack of it, would declare the con- 
clusion to be absurd. It was reasonable to believe that 
the horse had geological precedents before Professor Marsh 
had gathe the genealogical series. Even then in- 
terested parties denied the conclusions, and found two or 
three able men to help in the quarrel against nine-tenths 
of those competent to judge. Thereis no cure but death for 
such Jusus nature when they become interesting specimens 
upon the shelves of the ps wrys wee If one, however, 
makes the inquiry as to what telephonic work was done 
before 1876, it is likely that he will be surprised at both the 
work and the literature. I think it to be quite certain that 
but a handful of persons in this country had ever heard of 
such a thing, or who had seen any of the publications con- 
= descriptions of what had been made. As for 
myself, I never heard of such a thing until 1876. The 
journals containing the accounts were of small circula- 
tion, chiefly German and French. 

On May 10, 1876, Professor Bell bn essen a paper to 
the American ey ony» of Arts and Sciences at Boston 
** On Researches in Telephony,” in which he exhibits his 
industry in searching out what others had done, for he 
refers to upwards of sixty papers on the subject by others 
aside from his own work, tt will be interesting to look 
over the literature existing before 1876 to see what one 
could have learned about telephonic apparatus. Its 
structure, modes of operation, as well as the principles in- 
volved. Thus one will be able to compare the telephone 
of to-day with its antecedents. 

In Didaskalia, September 28, 1854, is a description of 
an apparatus for the electrical transmission of speech by 
Chas. Bourseul. The following is the part descriptive of 
the mechanism, Suppose that a man speaks near a 
movable disc, sufficiently flexible to lose none of the 
vibrations of the voice, that this disc alternately makes 





and breaks the current from a battery. You may have 
at a distance another disc which will simultaneously 
execute the same vibrations. An electric current travers- 
ing a metallic wire changes a piece of soft iron in the 
vicinity of which it passes into a magnet. As soon as the 
current ceases the magnetic quality ceases. This magnet, 
the electro-magnet, can thus alternately attract or let go 
a metallic plate. It would be possible to so arrange this 
second metallic plate so that it repeated simultaneously 
exactly the same vibrations as the first plate, and it would 
then exactly the same as if one had spoken in the 
immediate vicinity against this second plate, or the ear 
would be affected precisely as if it had received the tones 
directly through the first metallic wall. A diagram will 
show at a glance the apparatus here described. 

I do not know whether young Bourseul ever constructed 
his apparatus or not, but 2 speaks with conviction as to 
its possibilities. Du Moncel published this same account 
about the same time, calling it a fantasticconception, and 
en for giving it room in his . 

Philip Reis, of pada to whom we are indebted 
for most that was done, began his work in 1860 and 1861. 
I have met with no evidenee that he knew of Bourseul’s 
proposals, and I have the opinion that he had not heard 
of them, but began the subject anew. His transmitters, 
of which he made several varieties, embraced the same 
features. The following is Reis’s description of one as 
given ata lecture delivered in Frankfort-on-the-Main, and 

ublished in 1861 in the Journal of the Physical Society. 
. a cube of wood (see Fig. 2) there is a conical hole a, 
closed at one end by a membrane b, upon the middle of 
which a little strip of platinum 7 is cemented as a con- 
| ductor of the current. This is connected to the binding 
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screw p. From the binding screw n there passes like- 
wise a thin strip of metal over the middle of the mem- 











brane and terminated here in a platinum wire which 
stands at right angles to the length and breadth of the 
strip. 

= 1863 there was published in Bottger’s Polytechnesches 
Natizblatt, in Dingler’s Polytechnesches Journal, and in 
Polytechneschen Centrallblatt the following description of 
one of Reis’s transmitters. A little light box, a sort of hollow 
cube of wood, has a large opening at its front side and a 
small one atthe back on the opposite side. The latter is 
closed with a thin membrane, which is strained stiff. A 
narrow springy strip of platinum foil fixed at its outer 
part of the wood, touches the membrane at its middle. 
A second platinum strip is fastened by one of its ends to 
the wood at another place and bears at its other end a 
fine horizontal spike which holds the other little platinum 
strip where it lies upon the membrane, 

In a description of Reis’s apparatus published in Vienna 
jn 1865, and now is known as Pisko’s, aside from the fore- 
going, there is the additional statement: ‘It is plain 
that the platinum strip may be replaced by a thin strip of 
brass, and the platinum or steel points by iron ones,” 
showing that the experimenters did not confine them- 
selves to platinum terminals. In weer places a kind of 
transmitter is figured consisting of a hollow cube with the 
vibrating parts affixed to the topin such a way that 
gravity keeps them in contact when they are at rest, 
instead of the spring needed and provided in the bored- 
block pattern. In a transmitter made among the first, 
and modelled after the human ear, there was provided an 
adjusting screw to maintain proper tension between the 
terminals, A transmitter made by Reis and given by 
him to Professor Bottger has such a screw. 

The Reis publications describe and figure two receivers, 
both operating by electro-magnetism, one utilising what 
is called the Page effect, the other the inductive action of 
anelectro-magnet upon an armature. The latter is thus 
described by Legat in the Journal ofthe German Austrian 
Association in 1862, ‘‘ The electro-magnet of the appa- 
ratus, in accordance with the condensations and rarefac- 
tions of the column of air in the transmitter, is corre- 
spondingly demagnetised and magnetised, and the arma- 
ture of the magnet is set into vibrations like those of the 
membrane in the transmitting apparatus.” This descrip- 


Fig.3. 
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tion of the apparatus was published in a number of 
foreign journals, some making the account briefer and 
some expanding it and adding to it the work of other 
experimenters. Thus, in ‘‘Cosmos,” vol. xxiv, 1864, I 
find the following : ‘‘ We already know certainly that the 
intensity of the sound increases as a softer iron is used, 
because in that case the molecules have more freedom of 
motion than they had in the hardened iron or steel.” 

If the iron core is magnetised by the influence of a per- 
manent magnet or by another coil, its sound is more intense 
when the intermittent current is sent in such a direction 
as to produce a demagnetising effect upon it, and it is less 
intense when the current is sent through the helix in such 
a direction as to increase the magnetism. In a book pub- 
lished in 1872, called the ‘‘ Wonders of Electricity,” there 
is a description of the telephone by one named Baile ; 


Fig. 4, 





the receiver is thus described : *‘ At the extremity of the 
iine the current enters an electro-magnet which attacts a 
vibrating plate of size and quality identical with that in 
the transmitter.” 

A still more striking and important publication was 
contained in a foot-note to an article ‘‘On Disorders of 
the Spinal Marrow and their Treatment by Electricity,” 
by Dr. Clemens, in the Deutsche Klinic, No, 48, 1863, and 
is as follows: ** This most wonderful phenomenon of the 
transmission of sound in the electrified wire [ have ob- 
served once before, about ten years ago, in the following 
manner: A strong induction coil was operated by one 
cell of battery and the current conducted above ground 
by a copper wire several hundred feet long from my 
study to a distant garden house. As soon as the wire 
thus extended was attached at the further place to a 
strong coil, one could hear in the further coil quite dis- 
tinctly the running of the machine, and likewise per- 
ceive at the second coil any sound which was able in 
any way to set up strong vibrations. Shouting into a 
funnel, blows upon a metallic plate, &c., if directed towards 





the induction coil, were heard distinctly in the further coil 
like the tones of an zolian harp.” As the contributor was 
a physician, it was most probably an induction coil made 
for medical purposes, yond such coils were then made with 
an automatic make and break operated by a magnet 
attracting an armature. The primary circuit was through 
platinum contacts, one of which was fixed upon a flexible 
spring while the other was an adjustable screw. It could 
therefore operate like the Bourseul and Reis transmitter 
contacts precisely, and could readily respond to forced 
vibrations, The secondary coil, of course, had its proper 
function as usual, and set up still greater difference of 
potential. I was interested to try such a coil as a trans- 
mitter, and borrowed one that was thirty years old for the 
purpose’ With an ordinary magneto receiver there was 
no difficulty in hearing many words with the receiver a 
foot or more distant from the ear. But this transmitter is 
interesting still further on account of the presence of the 
magnet and its armature capable of responding to forced 
vibrations ; for such motions of the armature react upon 
the magnet, setting up magneto-electric waves in the coil, 
and these conspire with the varying current in the primary 
to increase the effect. It is the magneto-electric trans- 
mitter combined with the variable resistance transmitter, 
and furthermore when two such instruments are coupled 
in one circuit each provided with its battery, the primary 
circuit in the receiving instrumeut assumes the function 
of what has since been called the thermal telephone, and is 
insubstancethesame as Berliner’stelephoneof 1877. Thus, 
if one will recall all that makes up the magneto-speaking 











telephone to-day—in the transmitter, the vibrating plate 
of iron, the delicately movable electrodes, the battery of 
two or three cells, secondary coil; in the receiver, the 
electro-magnet of soft iron as a pole-piece for a permanent 
magnet ; the disc of iron about the same size as that in the 
transmitter, and still further thinks of the succession of 
changes, mechanical, electrical, magnetic, and acoustical, 
which take place when being operated, and compare with 
these the corresponding ones described in theseold journals, 
it will at once be obvious that there has not been a single 
new feature in the mechanism, or new principle in the 
mode of operation added since 1875, and however much 
the present telephones ~ J S— better than the early 
ones it is only a matter of degree. It will also be appa- 
rent that one who was acquainted with the literature on 
the telephone previous to 1876 was fairly well equipped 
for making telephones, and, lastly, he will be persuaded 
that the ro Ha of 1876 had a pedigree, and was not a 
new creation. 








FOREIGN AND COLONIAL NOTES. 

Queensland Telegraphy.—Tenders have been invited by 
the Queensland postmaster-general for constructing an 
electric telegraph line from the junction of the Central 
Railway telegraph line with the Blackall and Aramac 
telegraph line westerly to the Darr ; and for carrying an 
additional wire from Brisbane to Stanthorpe, vi@ Ipswich, 
Fassifern, and Warwick, 


American Locomotive Building.—The Portland Locomo- 
tive Company has delivered the first of four locomotives 
building at its works for the Maine Central Railroad. 
The locomotive is a large one, weighs 45 tons, and is to be 
used for hauling passenger trains. The cylinders are 17 
by 24, and the driving wheels 5 ft. 8 in. in diameter. The 
Boston and Maine Railroad Company is having six loco- 
motives built at the Mason Machine Works, Taunton, 
Massachusetts. 


The United States Navy.—The Boston, cruiser, will join 
her twin sister Atlanta in New York this month, and 
the Chicago will be ready for trial in November. The 
Boston has an extreme length of 283 ft,, her breadth is 
42 ft., and her depth 34 ft. Engines of 3500 horse-power 
indicated are expected to send the Boston through the 
water at the rate of 13 knots an hour. The Boston’s 
equipment will consist of four 8-in. guns, throwing pro- 
jectiles of 250 lb., six 6-in guns, four Hotchkiss rapid- 
tiring guns, and probably six Gatling guns. The Boston 
is constructed wholly of steel, and will carry a crew of 
300 men. The commanding officer will work the vessel 
from a circular turret of steel 6 in, thick by means of 
electric signals. 


Canadian Railways.—At the close of June, 1885, Canada 
had 10,773 miles of railway as compared with 4929 miles 
in 1876. The total number of passengers carried in 1884- 
1885 was 9,672,699; the total freight tonnage, 14,659,271 
tons; and the total distance run by trains, 20,623,687 miles, 
The mileage of completed Canadian railway has in ten 
years increased 118 per cent. The amount of capital in- 
vested has increased 48 percent. The gross earnings 
show an increase of 66 per cent., and the net earnings an 
increase of 130 per cent. The number of passengers 
carried annually has increased 76 per cent., and the tons 
of freight 130 per cent, The length of Canadian railway 
at work at the beginning of the present year amounted to 
11,216 miles, the increase being caused by the completion 
of the Canadian Pacific Railway, the Gravenhurst and 





Callendar Railway, and the extension of railways in 
Manitoba and the north-west. 

New South Welsh Tramways.—At the close of 1885 the 
capital expended on tramways in New South Wales had 
been increased to 708,109/., and the gross revenue to 
223,340/. By economy in working and by a reduction in 
mileage the working expenses were reduced in 1885 to 
207,995., leaving 15,345/. available for interest on capital, 
a return equal to 2.17 per cent. per annum upon the gross 
amount expended on the lines in operation. 

Western Australian Railways.—Mr. Keane, thecontractor 
engaged, has almost completed an extension railway from 
York to Beverley. He is now engaged in constructing a 
branch from the Eastern Railway to Northam; he has 
further commenced the Midland Railway at the Guildford 
end. Mr. Keane has also obtained a contract from the 
Western Australian Government for the construction of 
a branch from Geraldton to Greenough, a distance of 
about twenty miles. Arrangements are further in pro- 
oe for commencing a railway from Albany to Beverley. 

hen these contracts are completed Western Australia, 
in proportion to its population, will have a greater length 
of railway than any other antipodean colony. About 
500 miles of the lines to be constructed will be built on 
the land grant system. 


Coal in New Zealand.—The production of coal in New 
Zealand is steadily increasing. The output for the whole 
colony last year was 480,831 tons, showing an increase 
over the previous year of 59,067 tons. The quantity ex- 
ported in the same period was 6354 tons as against 7172 
tons in 1883-4, while the quantity imported was 148,414 
tons, as against 123,540 tons in the previous year. 

New South Welsh Railways.—The Illawarra line is 
making good progress. In addition to the Coal Cliff 
tunnel being pierced the longest tunnel on No. 2 contract 
has also been opened right through. The latter is the 
longest railway tunnel in New South Wales, its extent 
being about three-quarters of a mile. The contractors, 
Messrs. Rowe and Smith, will be enabled to run wagons 
through this tunnel, pending the widening and bricking 
of the work. A large culvert at Cawley’s Creek, near 
the twenty-sixth mile from Sydney, is finished, and the 
embankments on either side of it are nearly filled up. 


Victorian Railways.—A branch to Warracknabeal has 
been opened by Mr. C. H. Pearson, Victorian Minister 
of Education. The new line branches off from the main 
line tothe South Australian border at Murtoa, and is 
34 miles in length. The contractor has been Mr. John 
Robb, the cost of the line being between 60,000/. and 
65,0007. The line is a single one. 


Palmerston and Pine Creek Railway.—The successful 
tenderers for the Palmerston and Pine Creek Railway in 
the northern territory of South Australia, are Messrs. 
Millar Brothers, the amount of their contract being 
605,4247. The conditions under which their tender has 
been accepted allow of the employment of Chinese 
labour, but Messrs. Millar declare it to be their intention 
to confine the work as much as possible to Europeans. 
The length of the new line is 148 miles 20 chains, and it ia 
to beon a 3 ft, 6 in. gauge. 


Australian Intercolonial Railway.—The contractors for 
that portion of the Intercolonial Railway between the 
Murray Bridge and Border Town have laid the last rail 
between Tailem Bend and the Border, but between the 
Bend and the bridge there is a stretch of about fourteen 
miles not so near completion. The section from Nairne 
to the bridge is being rapidly pushed on by the con- 
tractors, and will probably be finished before the contract 
time. The South Australian Government, however, has 
not decided whether it shall be opened for traffic before 
the whole length to the Border is ready. 


Germany and Queensland,—The German Lloyd’s Asso- 
ciation has offered to send its steamers to Brisbane every 
four weeks if the Queensland Government will guarantee 
300 immigrants for each steamer. The proposal has-been 
declined by the Colonial Government. 


Torres Straits.—A letter was recently received by the 
Queensland Government from Sir John Coode, directing 
its attention to the importance of the islands adjacent to 
Thursday Island in considering any scheme for the defence 
of Torres Straits. 


The Mails and the Canadian Pacific.—It is stated that 
the Peninsular and Oriental Steam Navigation Company 
roposes to tender for a mail service between Japan and 
ritish Columbia in connection with the Canadian Pacific 
Raliway. Whatis knownas the Canadian Pacific Syndicate 
is credited with an intention to run steamers on the 
Atlantic. 

Water Supply in Victoria-—The Tregowel Water Trust 
has applied to the Victorian Minister of Water Supply 
for authority to construct a reservoir at the head of the 
Loddon for the purpose of conserving the surplus water 
when the river is in flood, averting the waste of it which 
now occurs, and sending it down gradually with a view of 
preserving, as nearly as possible, a regular flow. The 
residents of the districts lower down the river, including 
the Leaghur, Meering, and the Kerang district generally, 
object to a work of this character being intrusted to the 
Trust, and urge that it ought to be carried out by the 
Victorian Government, or under strict Government con- 
trol, so that all the districts interested in the Loddon 
may be equally benefitted. 


Transandine Railway.—We learn from Buenos Ayres 
that the works of the Chilian section of the Transandine 
Railway are about to be commenced. A section from 
Buenos Ayres to San Juan has been already completed. 
It is expected that railway communication will be esta- 
blished throughout between Valparaiso and Buenos Ayres 
within two years. 
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MACHINE TOOLS. 

8034. A. M. Clark, London. (La Société Heilmann- 
D and Steinlen, Mulhouse.) Rotary Cutting 
Tools. (8d. 9 Figs.) July 2, 1885.—The improved rotary 
cutting tool consists essentially of a cylindrical or conical h 
having grooves in the periphery in which removable cutters are 
fixed ; the greoves having such directions that the cutters will be 
held obliquely at a constant angle to the axis of rotation either in 
the form of a cylinder oracone. (Sealed July 27, 1886). 


10,076. W. Rhodes, Kirkgate, Yorks. Machinery 
for Perforating Sheet Metals. (8d. 2 Figs.] August 26, 
1885.—This invention relates to machinery for perforating by 
means of an adjustable punch and a fixed die the sheet brass glass 
holders of paraffin lamps. The improved machine is self-acting, 
and comprises a rising and falling head D which works in slides F, 
and is actuated by acam crank or eccentric C driven by a belt and 
pulley. The slidesand the bearings for the driving shaft A are 
carried by a strong standard at the back of the machine. The 

rforating punch N is fixed in a holder in the rising and falling head 
D, which can be fixed nearer to or more remote from the die by 
means of an adjusting screw H. The sheet brass articles to be 
operated on are generally partly cylindrical and partly hemi- 
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spherical in form, and are placed upon a die fixed upon a mandrel 
U, which is turned to fit inside the object to be perforated, and 
is bolted to the upright standard T. The article is held in posi- 
tion on the mandrel by a cupped holder V mounted on the shaft 
S, and which may be drawn back by means of the lever and 
handle B!. A rotary motion is given to the object being operated 
on, to a fixed distance after each stroke of the punch by means of 
two pins fixed in the holder V, the mandrel remaining stationary. 
The shaft S with the holder V is rotated by a ratchet wheel and 
pawl X which receives motion through a connecting rod A! from 
the adjustable cam Cl! placed on the main shaft A. The whole of 
the rising and falling head and the slides in which it works may 
be swivelled out of the vertical position as indicated by dotted 
lines in the illustration. (Accepted August 6, 1886). 


11,081. T. H. Ward, Tipton, Staffs. Improvements 
in Drilling Machines, (8d. 12 Figs.) September 18, 1885. 
—The improvements relate to the st gear and the feed 
motion. A horizontal bracket a4 cast on the frame A and carrying 
the first motion shaft E, has cast on it a non-rotating bevel wheel 
a5 facing outwards and concentric with the shaft E. This shaft 

rojects beyond the bracket a4 and dead-wheel a5, and on it is 
oosely mounted a handle e, and beyond this a bevel wheel e2 
facing inwards is fixed to the shaft. The two bevel wheels e5 and 
e? are connected by a third bevel wheel f which rotates loosely 
upon a stud f2 carried by the boss of the handlee. This arrange- 
ment constitutes a train of wheels whereby rotation is imparted to 
the shaft in the same direction as that in which the handle e is 











turned, but at aconsiderably greater speed. Bevel wheels g, g? 
transmit motion from the shaft E to the drill spindle in the 
ordinary way. For heavy drilling a slower and more powerful 
motion may be obtained by releasing the above gear and securing 
the handle e to the shaft E. The drill spindle is screw-threaded 
at d and engages in a sleeve h? which passes through the boss a” 
= is furnished with a collar to bear against the underside of the 
08s. So long as the sleeve h? is free to rotate with the drill 
spindle no feed motion is possible, but the rate of feed will corre- 
— to the amount of retardation of the rotation of the sleeve. 
is retardation is effected by applying pressure by hand to an 
exteriorly_coned nut h fixed to the sleeve by means of a cone 








collar J which is secured from rotation by horns #*. (Accepted 
July 30, 1886). 


1181. M. F. Starke and M. Weinrebe, Dresden. 
Improvements in Lathes. (Sd. 12 Figs.) January 26, 
1886.—This invention relates to a duplex arrangement of the 
transmission in combination with treadle mechanism and other 
minor improvements. (Sealed August 6, 1886). 


4618. J. Anderson, Newcastle-on-Tyne. Improve- 
ments in Universal rs for Dovetailing Ma- 
chines. (6d. 3 Figs.) April 2, 1886.—The improvements relate 
to} machines having vertical cutters for dovetailing wood. The 
improved carrier being without combs or teeth, the dovetails may 
be made of any size by simply changing the cutters. Eccentric 
rods and levers are employed to secure the material, which may 
thus be secured and released more quickly than by the usual 
screw clamps. (Sealed August 3, 1886). 


5128, G. Norwood, Bridgeport, Conn., U.S.A. Spring 
Bending Machines. (8d. 2 Figs.) April 13, 1886,—The 
springs are shaped by means of set screws and one or more pairs 
of presser bars adapted to be distended and contracted against 
the spring and thereby conform it to the shape desired. A flexible 
strip of metal is interposed between the forming or bending 
devices and the spring, so that these devices have no contact with 
the spring itself, thus insuring a perfectly smooth surface to the 
spring. (Sealed July 30, 1886). 

SMALL TOOLS. 

7927. J. W. Midgley, Keighley, Yorks. Improve- 
ments in Instantaneous Grip Vices. [Sd. 6 Figs.) June 
30, 1885.—This invention relates to that class of vices in which the 
gripping power of the jaws is obtained from the hand lever through 
a screw gearing with a toothed rack bar. The operating shaft is 
passed through an eccentric bush which is mounted loosely in the 
movable jaw. When the hand lever is turned, the bush revolves 
with it until one of its projections comes in contact with a stop 
piece, which arrests it with its shallow side up or down, and conse- 
quently with the screw out of or in gear with the rack bar. 
(Sealed July 23, 1886). 


11,913. J. 8. L. Ashforth, Sheffield, An Improved 
Parallel Vice with Taper Motion. (6d. 2 Figs.) October 
7, 1885.—The front or movable jaw and slide are made in one piece. 
Parallel motion is obtained by the slide moving in a guiding slot 
in the body of the back jaw. On taking out a wedge which forms 
one of the parallel sides of the — slot, the slot becomes taper 
and imparts a taper motion and grip to the front jaw, allowing it 
to hold a taper article securely without fear of slipping. (Sealed 
July 20, 1886). 

3242. M. Withers, New Annesley, No ham. 
Miners’ Picks. (6d. 7 Figs.) March 8, 1886.—The object of 
this invention is to make the shaft-heads of miners’ picks capable 
of reciving different-sized picks. The pick blades are made of the 
same thickness, and are provided with two V-shaped recesses 
across the top, which engage with corresponding projections in 
the loop of the shaft-head, The blades are secured in position by 
means of a wedge driven in between the bottom of the blade and 
the bottom of the loop. (Sealed July 23, 1886). 


6311. M. Potter and W. V. Gulick, Orange, New 
ame, U.S.A. Improved Wrench. (6d. 3 Figs.) May 11, 
1886.—The shank b of the fixed jaw ¢ which is fastened to the 
handle a of the wrench, is provided with teeth on one edge form- 
ingarack. The rack bis embraced by a U-sha frame d free 
to slide thereon. To open the wrench, a handle on the dog g is 
pressed towards the rack b, and thus the dog is released from the 
rack. The framed and movable jaw f may now be slid up the de- 


























sired extent. After the work is inserted, the dog is released, and 
caused to engage the rack b by the spring h. The movable jaw is 
now pulled down until the work is tightly clamped between the 
jaw. Below the biting edge of dog g, there is a strong pin & fitting 
into a concavity of the dog, which takes a bees y portion of the 
strain from the pivot of the dog when the wrench is used. (Sealed 
August 17, 1886). 
PUMPS. 

10,573. G. Murray and R. Turnley, Elvaston, 
Derby. An Improved Pump. [8d. 4 Figs.) September 
7, 1885.—A is a rising main carrying at its end a chamber B. A 
lever arm I on a rock shaft H, which passes through stuffing-boxes 
in the sides of the chamber B, engages with a slot in a vertically 
sliding rod K carrying at its upper end a cupped leather bucket or 
piston L, and jointed at its lower end to a wooden plunger G. An 





air-hole in the head of the case B allows of the upstroke of the rod 
K and piston L. The rising main A communicates with a syphon 
having its shorter leg N fitted with a perforated end, The top of 
the syphon O communicates with the main A through a chamber 
P formed above the bend of the syphon. In this chamber is fitted 
a plug Q, in which are seated two valves R, R!. The plug may be 
lifted by a chain when required for cleaning purposes. hen the 
plunger G and the bucket Y jointed to its lower end make the up- 
stroke, the syphon is started by the lifting of the valve R, the 





liquid being thus allowed to flow from the short to the long leg O. 
On the downstroke the valve R is shut, and the liquid in the leg O 
is forced into the rising main through the valve R!. The water 
ascends through the rising main owing to the pg wo being of 
less diameter than the main, and is forced into the head chamber 
B, and the air vessel Z, and out through the outlet Z'. (Accepted 
August 6, 1886). 


4520. J. G. Pohle, Georgetown, Colorado, U.S.A. 
Pneumatic Water Elevators. {8d. 9 Figs.) March 31, 
1886.—This invention refers to an improved method of raising 
water or other liquids by forcing the liquid up in an upright educ- 
tion pipe by means of compressed air or steam or other suitable 
forcing or pumping device, and injecting into the column of liquid 
within the pipe air in the form of fine jets, so as to form bubbles in 
the liquid. (Sealed July 20, 1886). 


HYDRAULIC MACHINERY. 


5796. F. B Stratford-on-Avon, Warwicks. Im- 
provements in Hydraulic Rams, [1ls.1d. 5 Figs.) May 
12, 1885,..—The improvements consist chiefly in isolating the air 
within the air vessel from direct contact with the water passing 
through by means of a flexible diaphragm, or by inclosing the air 
ina or bag confined within the ram casing. (Sealed July 16, 
1886). 

4979. F. Neukirch, Bremen, Germany. Hydraulic 

and For Apparatus. (6d. 6 Figs.) April 9, 
1886.—This invention relates to hydraulic apparatus in which a 
cylinder has a hollow plunger which also works over a central pipe 
or tubular fixed plunger attached to the bottom of the cylinder. 
The water pressure is admitted both to the interior of the cylinder 
and into the interior of the movable plunger through the fixed 
plunger by means of valve gear so arranged that the water pres- 
sure can be admitted either only into the interior of the movable 
plunger when small power and quick travel is required, or only 
into the cylinder when greater power is desired, or both into the 
cylinder and the plunger when still greater power is required. 
(Sealed July 30, 1886). 


7026. A. Piat, Paris. Distributing Valves for Hy 
draulic Machines. (8d. 7 Figs.) May 25, 1886.—This in- 
vention has for its object to construct a single movable valve by 
means of which the distribution of fluid to the hydraulic cylinder 
may be governed, and the separate stop-cocks and complicated 
system of pipes usually employed may be dispensed with. The 
movable valve B, working in the valve casing A, is composed of 
several pieces joined together and provided with packing 
leathers, and is bored centrally throughout its length for the pas- 
sage of the water under pressure. The water under pressure is 
admitted to the valve casing by the pipe F. If the spindle C be 
moved towards the right by means of the handwheel G, the valve 
B will also be forced in the same direction by the pressure until the 
external cone seat bears against the seat L, closing the exhaust. 











On the continued movement of the handwheel G, the conical seat 
leaves the end of the valve B, and water under pressure is thus 
admitted to both ends of the hydraulic cylinder through the pipes 
F', F2 respectively, If by means of the spindle C the valve B be 
moved towards the left, the seat I first bears against the end of the 
valve and shuts off the pressure from the p’pe F*, and then the 
pipe F? is put into communication with the exhaust pipe F3. The 
water under pressure still passes by the pipe F! to the hydraulic 
cylinder, and causes the piston to move towards the other end. 
When the work of the machine is finished, the valve B is moved by 
the spindle C so that its two internal coned seats bear respec- 
tively against the seats H and I, cutting off the water pressure 
from the hydraulic cylinder, and preventing the movement of the 
water in the pipe F", thus locking the piston in position. (Accepted 
July 30, 1886). 


DREDGING AND EXCAVATING. 


8371. A. Brown, Renfrew, N.B. Improvements‘ 


in Hopper Dredgers. [1s. 3d. 29 Figs.) July 10, 1885.— 
The improvements are : The improved construction of the bottom 
of the hopper space by the use of fore and aft girders ; the con- 
struction of the bucket ladder traversing carriage by a combina- 
tion of iron or steel plates and castings ; the combination of the 
traversing carriage with a friction brake ; and the combination of 
one or more propellers with shafting and gearing, either attached 
to the ordinary bucket ladder or carried on separate frames, for 
scouring out channels and bars by means of the current caused by 
the action of the propellers assisted by the flow of the river, tide, 
or natural current. (Sealed August 10, 1886). 

14,900. . C. Sullivan, Roorkee, N.W.P., India. 
A hine for Dredging and Excavating for Wells 
and Subsoil Foundations. (8d. 13 Figs.) September 23 





1885.—This invention relates to the combination of a pair of jaws 
or cutters forming when closed together a scoop or bucket, and of 
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an oscillating hammer for driving the jaws into the soil by percus- 
sion. The two half-scoops or jaws A, A, are carried by side cheeks a, 
and are pivotted upon a common transverse shaft B. The cutting 
edges of the jaws ge each other, and their backs are 
strengthened to receive the blows of the hammer. The hammer 
C is carried upon a pair of arms ¢ pivotted loosely upon the shaft 
B,so that as the hammer is swung from side to side upon its 
axis, itis caused to strike the jaws alternately and drive them 
into the soil. A chain D with a collar E works freely through the 
hammer head, and passes to a friction roller F on the axis B, 
round a guide pulley G, and thence across to the other jaw to 
which it is made fast, so that tension on the chain D will tend to 
close the jaws. The upper end of the chain ends in rings to which 
the hoisting rope is attached. The opening of the jaws is effected 
by a pair of sling chains H and a clip I which embraces and gri 
the grooved neck of the collar E. The apparatus is raised, 
lowered, and worked by the single chain D, and the necessary 
swinging motion is given to the hammer by pulling the chain a 
sufficient distance and then letting go suddenly, this operation 
being repeated as often as may be on py to drive the cutting 
edges into the ground. (Accepted July 23, 1886). 


11538, 8S. M. Cockburn, London, Improvements 
in cavators, Grabs, and Buckets. (6d. 2 Figs.) 
September 23, 1885.—This invention relates to the combination 
with excavators of the blade class, of springs for closing the blades. 
Fig. 1 is a longitudinal section of so much of a three-bladed ex- 
cavator as is necessary to illustrate the improvements. When 
the excavator is raised by the spindle f, the weight of the ex- 
cavator on the collar a compresses the springs m until the clips 0 

















engage with the catch pieces s, and the blades b are kept open 
until they rest on the ground and the spindle f has descended 
into the position shown in Fig. 2. By hauling on the lifting 
link v, the releasing toggles ¢ force the clips o out of gear and 
thereby allow the springs m to close the blades. A trip piece w 
acting on a projection 2 on the spindle f, prevents the spindle 
from rising far enough to open the blades until striking gear 
secured at the desired height in any suitable way is reached. 
(Accepted August 3, 1886). 

12,758. A. W. Robinson, Montreal, Canada. Im- 
provements in Dredger Buckets. ([8d. 8 Figs.) Oc- 
tober 24, 1885.—The improved bucket is preferably made in a single 

iece of cast steel, and is formed with a flat surface 11 to bear on 
he face 12 of the polygonal tumbler 13. At the front end of this 
back, three eyes are formed for the joint pin for connecting one 





bucket to the next one. At the rear of the bucket two broad 
joint eyes are formed to fit in between the front eyes of the next 
ucket. The faces of the tumbler 13 have wood 27 fixed on them, 
and wearing plates 12 of steel on the outside. The chief claim 
of the inventor relates to the combination of dredger buckets 
together to form an endless chain without intermediaae links. 
Accepted July 20, 1886). 


CENTRIFUGAL MACHINERY. 


$964. G.F. Redfern, London. (C. A. Johannson, Stock- 
holm.) An Improved Centrifugal Se Ma- 
chine, [8d. 5 8.) March 20, 188€.—This invention relates 
to the construction of a centrifugal machine worked by hand 
power for separating mixed liquids of different specific gravities, 
and especially licable for separating cream from milk. The 
revolving vessel is fixed on an inclined shaft and is driven by 
friction. By means of a number of plates provided with notches, 
the liquids are caused to travel about twice the distance of the 
length of the vessel during the operation. The inner end ofa 
ipe for discharging either of the separated liquids may be moved 
arther from or nearer to the centre of the separating vessel for 
the purpose of regulating the position of the surface of the liquid, 
Circular eegeny | pipes surrounding the outside of the revolving 
vessel have on their inner sides a slot extending their whole 
length, and are provided with tangentially projecting outlet 
pipes. The inclined shaft has only a lateral support in its lower 

aring ; its wpe end together with the revolving vessel and the 
friction pinion being practically suspended on the upper part of 
the rim of the friction wheel. (Sealed July 16, 1886), 








4096. J. Laidlaw and A. J. Li ‘e, Glasgow. 
Centrifugal Machines. (8d. 1 Fig.) March 24, 1886,— 
This invention has reference to improvements in centrifugal 
machines known as bydro-extractors. The improvements consist 
in the arrangement of the basket with one or more horizontal 
draining surfaces in addition to the usual vertical draining 
surface, so as to permit the liquid separated by centri- 
fugal action to pass downwards or upwards through the horizontal 
draining surface, and thence through perforations in the basket 
itself to escape into the outer casing of the machine. (Sealed 
August 6, 1886). 


FORMING TUBES, &c. 


9200, S. Fox, Leeds, Yorks. Improvements in the 
ufacture of Weldless Metallic and Tubes 
for Internal Flues, Fireboxes, and Shells of Steam 
Boilers. (8d. 8 Figs.) July 31, 1885.—A ring of cast metal is 
placed in a highly heated state upon a cylindrical metal die, and 
there are through it successively, either by hydraulic, per- 
cussive, or other pressure, a series of mandrels of such form and 
dimensions as will by their action upon the internal surface of the 
ring simultaneously increase its internal diameter and propor- 
tionately elongate the ring into a tube of the desired length and 
reduced thickness. The die is maintained at a a fo temperature 
by the e of heated gases or flame in a spiral flue round the 
die. (Sealed July 16, 1886). 


9201. S. Fox, Leeds, Yorks. Improvements in the 
Construction of Fireboxes of Steam ers. (8d. 
30 Figs.) July 31, 1885.—This invention has for its object the 
manufacture of locemotive fireboxes in one piece with or without 
ribs, projections, or corrugations, thus dispensing with rivetted 
joints. A plate of any suitable metal, such as mild steel, of ap- 
propriate shape and thickness, is heated to a suitable degree, 
then pressed by and between a series of male and female dies 
operated by hydraulic power or otherwise ; these dies being of 
forms that will by successive pressing operations impart to the 
metal the shape of the required firebox. The metallic plate is re- 
heated previous to each successive pressing operation. (Sealed 
July 16, 1886). 


1533. J. R. Thomson, Clydebank, Dumbarton, N.B. 
hinery for Expanding and Sta the Ends of 
Tubes. (6d. 4 Figs.) February 2, 1886.—The improved ma- 


chinery consists of a pair of grasping die blocks adapted to grip 
the end of the tube, and a horizontally moving punch or die piece 
which enters the end of the tube and expands it, whilst a shoulder 
formed on the die piece staves the tube end to thicken it at the 
expanded part. The expanding die is fitted to the end of a hori- 
zontally operating hydraulic ram, and a vertically operating ram 
has fitted to its lower end the holding-down die block, which, to- 
gether with the lower stationary block, serves to grip the tube 
end. (Sealed May 7, 1886). 


3038. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, New York, U.S.A.) Fo: tine 
Tubes. (8d. 29 Figs.] March 3, 1886.—According to this in- 
vention serpentine tubes are made by first compressing a cylin- 
drical tube to an oblong form in cross-section by means of a pair of 
dies joined together by sliding abut ts in bination with a 
sectional mandrel, and then forming transverse depressions in 
the oblong tube by means of a pair of working dies having their 
acting faces constructed with transverse depressions, and a 
sectional mandrel provided with a series of separate blocks corre- 
sponding to the depressions in the dies, and capable of a transverse 
movement in the same plane, The drel tains an ad- 
usting device for spreading out against the plain sides of the 
lank, (Sealed July 27, 1886). 


MISCELLANEOUS. 


4660. H. Aland, London. Improvements in Rotary 
Fans for Producing or Inducing Currents of Air. 
(8d. 9 Figs.) April 15, 1885.—The improvements relate to rotary 
fans which propel air by means of screw blades rotating —_ a 
central axle, the air being caused to travel ina line parallel to 
the axis of the fan. The revolving propellers are arranged open 
and free to the suction chamber. The axle may be made tubular 
and may be supplied with water or other fluid which is passed to 
the blades through suitable perforations in the form of spray, 
whereby dust is precipitated or the air cooled as desired. (Sealed 
July 27, 1886). 


5282. C.D. Abel, London. (C. Hessenbruch, Remscheid, 
Germany.) Improvements in Ro Mills. [6d. 2 Figs. 
April 15, 1886.—In rolling mills with two pairs of rolls for rollin 

rofile iron or steel, the lower roller of each pair runs in fix 
etre , whilst the bearings of the upper roll of each pair are 
vertically adjustable by means of wedges and screws respectively. 
(Sealed July 27, 1886), 








ry 


11,280. D. Da Morriston, Glamorgan. Appa- 
ratus for Coating Metal Plates with Tin or oys. 
(8d. 2 Figs.) September 22, 1885.—This invention relates to 


that part of the process of coating metal plates in which the 

lates after having been dipped into the molten metal are passed 
Seeween rolls arranged in a ‘‘ grease pot” for the purpose of dis- 
tributing the molten metal evenly over the surface of the plate, 
and for removing the surplus metal. According to this invention 
two groups of rolls }, b', ¢, cl, and their connections, are arranged 
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within one ‘‘ grease pot” a, and only two pairs of rolls are em- 
pot in each group. Instead of passing the plate downwards 

tween one pair of rolls and then upwards between two pairs as 
heretofore, the plates are conducted without passing through any 
rolls directly on to a cradle d within the grease ay and then tilted 
forward by “‘ fingers” e automatically actuated by balance weights 
into position to be taken by the rolls. The two cradles d, dare 
connected by rods g to a rocking bar A by a hand lever, so that as 
one cradle is being raised to bring a plate into the grip of the 
rolls, the other is being lowered in readiness to receive a fresh 
plate. The rolls are geared together at their ends by pinions 





engaging with toothed wheels which receive their motion from 
a common shaft, (Sealed September 17, 1886). 


5492. J. P. Woodcock, London. Presses for Punch- 
ing or otherwise Trea’ Metals and other Mate- 
rials. (8d. 3 Figs.] May 4, 1885.—This invention relates to 
an improved construction of hydraulic presses applicable more 
particularly for punching simultaneously a number of holes. A 
guard-plate connected to the die-plate of the press table has holes 
corresponding to the position of the punches and to that of bushed 
dies in the die-plate, so that on introducing the plate to be 
punched between the nage ogo and the die-plate, and then 
causing the latter to rise, the punches will pass through the 
guard-plate and through the plate to be punched into the dies of 
the die-plate. The discharge pipes of the hydraulic cylinders are 
led down to a well at such a depth that the column of water de- 
scending in the pipe shall be greater than that balanced by the 

tmospheric p , 80 that a partial vacuum is created in the 
cylinder in order to assist the downward motion of the press 
table. (Sealed June 11, 1886). 





8480. J. Starley, Coventry. An Improved Oil Can. 
(6d, 2 Figs.) July 14, 1885.--The pipe for the delivery of the 
oil forms the key ofa tap. When the pipe is projecting from the 
can, the tap is ‘‘on,” and when the pipe is se) 80 as to lie 
ise the body of the can, the tap is “‘ off.” (Sealed August 3, 


1522. J. ht and J. Lysaght, Limited, London. 
Winding and Coiling A: tus for Wire Netting. 
(8d. 3 Figs.) pr ney 4 2, 1886,—The coiling apparatus consists 
of a hollow tube roller driven by pulleys, pinions, and gear-wheels, 
and revolving in bearings fitted to frames or standards fixed on a 
convenient base with movable levers and roller attached. Weights 
are employed to allow for adjustment as required. (Sealed 
August 6, 1886). 


4155. A.J. Boult, London. (¢. Warttinger and G. 
Rosenberg, Berlin.) Improvements in Damping Trolleys. 
(6d. 6 Figs.] March 24, 1886.—The improvements consist in 
the arrangement of latches which are automatically lifted by 
their hoops or stirrups by means of rollers for the purpose of un- 
fastening the front side of the trolley-box. The trolley-box is con- 
nected with the under frame so that the box turns round the front 
axle of the under-frame, Levers having claw-shaped ends which 
engage with a shaft placed on the box of the trolley, are fastened 
to a shaft supported in the fixed framing for the purpose of hold- 
ing and dumping the box to empty its contents. The box is re- 
turned by means of another lever fixed to the same shaft. The 
latches are elongated so as to prevent the swinging of the front 
side of the trolley-box when it is being dumped. (Sealed July 13, 
1 . 

6036. T. Fowler, Shelton, and T. B. De Forest, Bir- 
mingham, Conn., U.S.A. Continuous Nail Wire. 
(6d. 8 Figs.) May 4, 1886.—This invention has for its object to 

rovide a continuous nail wire adapted to be coiled upon a spool 
‘or use ina nailing ine and d of a succession of nails 
with points and heads joined in regular series. In the formation 
of the nail wire a continuous length of plain wire is fed through 
suitable heading dies, which at predetermined distances form the 
head by swaging up the wire. As the wire is fed forward, a second 
pair of dies form the points close up to the head, leaving a slender 
stem as connection between the latter and the point of the subse- 
quent nail. These connecting stems are so fragile that no special 
cutting mechanism is necessary to detach the driven nail. (Sealed 
August 10, 1886). 


6037. T. Fowler, Shelton, and T. B. De Forest, Bir- 
ming nn., U.S.A. Dies for Making Nail Wire. 
(8d. 4 Figs.) May 4, 1886.—This invention relates to the dies em- 
ployed in the process of forming continuous nail wire forming the 
subject of the preceding invention. A vertically aligned pair of 
gripping dies adapted to hold the blank wire securely between 
them, and a pair of tapering pointing dies also vertically aligned 
and er to grasp and point the wire, have a movement length- 
wise of the wire, and by longitudinal pressure swage a head on 
the wire between their vertically abutting surfaces. Both pairs 
of dies have also a vertical movement to allow for the feeding of 
the wire. (Sealed August 10, 1886). 


6745. H. J. Haddan, London. (The Foos Manufactur- 

ing Company, Springfield, Ohio, U.S.A.) Combined Grind- 

and Crushing Mills. (8d. 14 Figs.) May 19, 1886.— 

The material to be treated is supplied from the hopper & to the 

feeding roller e, and thence to the cylindrical crusher X. The 
exterior of the crusher is provided with a series of reversible lu 
having angular sides, so as to feed the grain from the chamber 

more or less rapidly into the space between the grinding sur- 
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faces according as the greater or less angle of the lugs is. laced 
towards the boss W. The stationary grinding head D is, like the 
rotating grinding head, of disc form. To these ae 
are bol grinding plates O' of cast iron furnished with ribs or 
teeth, and with grinding studs with curved and straight sides and 
recesses. The lower part of the casing E is provided with a dis- 
charge opening and detachable door F. The feeding roller e is 
driven by means of a band he ow pg | the wheel g with a pulley 
B on the main shaft J. (Accepted July 16, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EnGinzERING, 35 and 36, Bedford- 
street, Strand, 








AvcKLAND.—The population of Auckland and the 
suburbs is 64,000. 


SourH AUSTRALIAN TrpER.—The South Australian 
conservator of forests has found in the ranges at the back 
of Mount Remarkable the finest natural forest which he 
has seen in South Australia. He estimates that there is 
sufficient timber to turn out from 400,000 to 500,000 of 
the best sleepers. This will keep 200 sawyers at work 
for eighteen months. The discovery will be the means 
of keeping 40,000/. in the colony. 
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RADIAL VALVE GEARS. | 
(Concluded from page 281.) 

Angstrom’s Gear.—This gear has only recently | 
made its appearance. A skeleton of its mechanism | 
is shown in Fig. 7 on the next page. The only | 
point in which it differs from Hackworth’s is that | 
the sliding pair 1 a||4 (Fig. 1, page 279 ante) is 


SCREW STEEL CRUISER; 4000 TONS. 


(For Description, see Page 365.) 
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Left-Handed Rotation. 


Crank in 1st Quad. + + + 
” 2n ” + — + 


Fig. 10 is a skeleton of the mechanism. Link 

| XII. is the piston, and XI. a connecting-rod joining 
the piston with one end of the rocking link 4 to the 

” 4th ” * other extremity of which the link 3 is attached. 

Ph Goi at | oe mn ; | which transfers the motion to the crank 2. Link 5 

|_ There is very little choice between the tables given js the vibrating piece from the point Q of which 
| by the two cases, and when it is remembered that motion is taken by the valve rod 6 for the valve 
| they merely give the signs and not the values of the represented by link X. As in Angstrom’s gear, we 


++4+4 






replaced by the four linked chains 4—7—la—8, various errors it will be understood that no accu-| have a four-linked chain la—7—8—9, forming a 





so arranged as to form a parallel motion. | 
Within certain limits this parallel motion is cor- | 
rect, so that the gear is exactly equivalent to that of | 
Hackworth, and everything which has been said | 
under that head applies to it. If, however, the, 
links 8 and 7 are so short or the link 2 so long that | 
the limit mentioned is overstepped, the actual path | 
M N of the second point on the vibrating link 3 de- | 
parts from the straight line G H (Figs. 8a and 8b) 
and a fourth error, peculiar to this gear, is intro- 
duced toward either extremity of the valve travel. 
It is also evident that there are two arrangements | 
of the chain 4—7 —1a—8, shown in Figs. 8a and 8), | 
which we will call case a and case b, and which will 
give opposite signs to the fourth error. 








CASE a. 
Right-Handed Rotation. 


Crank in Ist Quad. — — + + 
” 2nd »” — fb + 
Se. a + + — + 
$5. gs OS Eh oe 

Left-Handed Rotation. 

Crank in Ist Quad. + + + — 
” 2nd ” Se St ee 
Ps 3rd_sy, ene en pee eae 
3. MO —_+—--— 

Case 6. 


Right-Handed Rotation. 











Crank in Ist Quad. — — + — 
» 2nd ,, —-—++- 
” 3rd ” + + —- — 
hig nd ai + —- - — 


rate inference can be drawn from them as tc the | parallel motion. In the straight line or open curve 


character of the diagrams which will be produced. | determined by this parallel motion, one point M of 
Referring to Fig. 9, where the valve ellipses for | the vibrating link 5 moves, while another point N 
case a are given in broken lines, and those for case | moves in a closed curve described by a point on 
b in dotted lines, it will be noticed that the results | the link 3, one end of which moves in the arc k l, 
given by the first case are much the better, and| while the other moves in the crank circle. Thus 
that of the two directions of rotation the right- the conditions stated in a previous definition of a 
handed should be selected as giving a more even | compound gear are satisfied. 
cut-off and greater regularity of port opening.* — The theory of compound radial gears may be ex- 
Comparing Fig. 9 with Figs. 6a and 6b and Figs. | plained as follows: The object of compounding a 
3a and 3b (page 280 ante), we find that this gear is | gear is to do away entirely with the construction of 
superior to Marshall’s but inferior to Hackworth’s eccentrics. In all simple radial gears the eccentric 
in the points mentioned. As regards construction js retained, because, although—as we saw in a pre- 
it is inferior to Marshall’s gear in that there are vious discussion—it may be dispensed with through 
more links and consequent less rigidity, while it the expedient of taking the motion from the crank, 
has the advantage over Hackworth’s of dispensing jf the valve rod is attached at some point M" out- 
with the sliding pair 1a || 4. ‘side of D! (Fig. 2, page 279); yet the amount of 
In closing the discussion of this class of gears motion would be so excessive on account of the 
there is one disadvantage under which they all considerable radius of the crank R, and the various 
labour. In order to give a well-balanced motion | errors so increased thereby, that the expedient in 
the link 3 must be long, and as all the strain—| this simple form is never adopted. But to remove 
which is considerable in the case of high speed or | this evil of excessive travel, the point of attachment 
with an unbalanced valve—comes transversely | of the link 3 (Fig. 1) instead of being at the crank- 
upon it there is great vibration and danger of pin, is shifted up along the connecting-rod and 
breakage. 7 | becomes the link 5 (Fig. 10, page 360). Thus the 
Compound Gears. —One of the simpler forms of a | component of its motion in the direction of travel 
compound gear is that of Mr. Charles Brown, of | along the line a b (Fig. 10) is reduced, and brought 
Winterthur, designed for a small shunting engine. | within the desired limit. This change has, how- 


ie i Fig. 10 instead of Fig. 2, a com- 
. It poate ag be wor os eos discussion a | cna din pl th po. henieane ve 

only when the limits of the parallel motion are exce , ° ; 

Whaseer this can be avoided the discussion under head | We have by this change reduced the component 
of Hackworth’s gear covers the ground of this case also. | of motion in a direction perpendicular to the valve 
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face, but that in a direction parallel to it remains | containing only +’, r! and numerical constants ¢ and | 


unaffected and still equalto 2R. As the valve can-|R. This of course gives the ratio 

not be far removed from the axis of the cylinder, 

the, fod MN (Pig: 10) would be, veryahor.2f/ao that any convenient valu fr ether or ran 

due to these causes of shortness and considerable | >® 98sumed, and the corresponding value of the 
| other will be immediately known. 


travel in the direction mentioned above—would | : ? 
become excessive. Some device must be employed| Taking up the Joy gear (Figs. 13 and 14) if— 
to remove or neutralise this angularity, or else the when the crank is on a dead point—@' is the angle 
valve will stand almost still during one stroke of | which the link 6 makes with a perpendicular to the 
the piston, and get all its travel during the return. | axis of the cylinder, and 6'' the angle which link 7 
The various mechanisms used to counteract this makes with a similar perpendicular under similar 
angularity constitute the only difference between | conditions—we have the equations 
gears of this class. (1) 
In Mr. Brown’s gear, shown in Fig. 10, the| 
device resorted to is the introduction of the rocker | 


gis ett, 


r! versin 41=r") versin 61! 


(2) 7 sin 6'+2" sin OU=R 
(3) rcos @'=R 


Fig. 7. by 
ame 2. 








arm 4 between the piston and connecting-rod. This 
allows a great length of link 5 and consequent 
small angularity. Whatever remains of such angu- | 


larity is entirely counteracted by raising the end of | 
the connecting-rod at the extremities / and k of its | 





~§=Acoswt+Bsinw 
A= UR 


U 


/and 


B=R¢ tan a (:-5) 


The co-ordinates of the centre of the valve circle 
are as in the usual case 


1 

ela 
as 
1 

«ip 
y 2 


since the engine is now horizontal ; and also 


tan 6 = (7, —1)¢ tan a. 


travel. In the Joy gear the same result is accom- 
plished by a further compounding of the gear 
through the introduction of a second vibrating link 


| 





_ 6 (Figs, 13 and 14), whose angularity is opposite sninid> den, ei 
and equal to that of link 7, thus nullifying it - _— = meee ieaead 
Fig. 14 is an accurate representation of the paths of a S 
traversed by different points in the Joy gear, and | c. we 
shows the necessity of some compensating me- | 
chanism. For if the extremity of the vibrating 
link 7 were attached direct to the connecting-rod 3 
at P, that point, during the entire backward stroke 
of the engine, would describe the lower half of the 
upper ellipse, which very nearly coincides with an 
arc whose centre is the point M. Sothat the block | 
8 would have little or no motion in the curved slot | 

















la, and the only motion of the point Q would be | 
that obtained from its oscillation about the point 
M. While by causing the extremity of link 7 to 
describe the irregular oval described by the point N 
of link 6, the travel of the block 8 above and below 
the centre of suspension of the slot la is rendered 
equal and symmetrical. 

Of course the dimensions of the various com- 








pensating gears can be determined by the cut-and- 
try methods used in actual practice, but it may not 
be uninteresting to show that they may be worked 
out analytically. 

In the case of Mr. Brown’s gear (Fig. 10), if "| 
and r!! are equal respectively to the lengths of the | 
radius of the are 1 k and M N of link 5, it is evident | 
that 








* sin =r" sin PU=R (1) 
if 6’ and 6" are the half angles through which links 
4 and 5 swing. It is also evident that 











] 
(1—¢) r! versin #!=r versin 6, — (2) ees See 
Where 3 : 3a 
_NB Mepiied Pothier 
aie AB | 


From equation (1) we get 
|The most convenient assumption here would be 
| that which fixes the values of 7! and 7"', since the 
distance between the axis of the cylinder and the 
| valve face = r"! — r' approximately, is of course fixed. 
With these values assumed it is easy to eliminate 6” 
| by comparison between equations (1) and (2), and 
ithe value ot 6\ thus determined, substituted in 
or tea : ; s | equation (3), gives the corresponding value of r. 
Substituting this value in equation (2) | It will not be necessary to a pM the work of 
(1-¢) n(i ei h _ RB deducing a formula for the travel of the valve, since 
\ rl2 it is evident that the old formula, with the intro- 
from which | duction of the quantity 
versin g=(1—9) (71 - rl? —R?), g= 
yl | 
From the second part of equation (1) we have holds, and we have for M 
| §= ¢ tanaR sin w + F(R 08 w — ¢ tana R sin w) 
/1—(1—versin 6'')*. E=¢Rtma(1-" ) ino + 2B 
Substituting in this Jast equation for versin 6" | l 
its value determined above, we get an expression | So that in the old formula 


sin #l=—, 
r! 


and since 
versin @!=1—cos 6!=1— 4/1—sin* é, 
we have 


versin @!=1— 1 _R 

af gt? 
=r versin @!!, 
NB 


A B’ 
r. Brown’s gear 


COS w, 


| 








‘in which r'=P N, r.=MN, and r= PS (Fig. 14). | Where as before, @ is the angle which that dia- 


eter of the valve circle which if produced, will 
pass through the origin of co-ordinates, makes with 
that position of the radius sector which corresponds 
to the dead point of crank. This position of course 
coincides with the axis of « in the case of a hori- 
zontal engine. i 

At first thought we should suppose from a condi- 
tion previously mentioned that the point of attach- 
ment Q(Fig. 10) should be outside of the point M, 
since the motion of the mechanism is obtained from 
the crank 2 direct; but the introduction of the 
rocker arm, link 4, reverses the motion of the 
piston—practically setting it 180 deg. in advance of 
the crank, so that the effect on the relative motion 
of piston and valve is the same as in previous cases 
where the former has been under direct control of 
the crank, and the latter moved by an eccentric set 
180 deg. in advance. This of course leaves the 





point Q in its old position, insideofM. 
|" With regard to the errors of this gear it is evident 
|that they are in general the same as those de- 
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veloped in the discussion under Hackworth’s gear, 
there being no essential difference between the gears 
themselves. The first error tabulated there is, how- 
ever, entirely removed by the compensating devices 
discussed above, and in the general arrangement of 
Fig. 10, right-handed rotation according to the defini- 
tion previously used of ‘‘ rotation toward that ex- 
tremity of the vibrating link which moves in an 
open curve,” becomes actually left-handed rotation, 
and vice versd. The table then is 


Forwarp Motion. 
Right-Handed Rotation by Fig. 10. 
Left-Handed by Definition. 
Crank in lst Quad. — — 


” 2nd ” + 77 

Bt: 3rd__ss,; + + 

aa 4th ,, — + 
REVERSE. 


Left-Handed Rotation by Fig. 10. 
Right-Handed by Definition. 
Crank in lst Quad. + — 


a 2 a * 


The quadrants are numbered from the right-hand 
dead point, and by reason of the omission of the 
eccentric 180 deg. in advance of the crank, and the 
direct connection to the crank-pin; the third 
quadrant in this case corresponds to the first 
quadrant in the previous tables, the fourth to the 
second, and so on. 

In Hackworth’s gear the slot la is straight. In 
Mr. Brown’s gear an attempt is made to remove the 
second error of the above table due to the angu- 
larity of the link 6 (Fig. 10), by causing the point 
M to move in an are whose radius equals length of 
link 6 ; the supposed parallel motion la—7—8—9 
being so designed as to prodnce this result. The 
desired compensation is affected when the centre of 
curvature of this arc and the centre of the piece la 
are both in a line parallel to the valve face, i.e., 
when the engine is at mid gear. But the device 
overreaches itself, since when the piece la is turned 
through the angle a, an opposite error is produced. 
In explanation we refer to Fig. 12. 

Suppose the point M, representing the valve, to 
slide along the line « x', the extremity C’ of the 
radius rod C! M moving in the are AB whose 
radius equals C'M. While the centre of the arc 
A R Bis at M in the line x «', all effects of the an- 
gularity of C' M are nullified, and the travel of Mis 
equal to exactly RC tan a, which is of course 
equal to zero. When A R B is turned through any 
angle a to the position A' R B!, the travel of M is 
M N!, greater than 

M N=CD=RC tana 
by the amount 
NN!=D" D', 
when 
D D"'=C C!=:versin 6 M C! 


This error is positive when R C is above the line 
x x! and negative for the case in which R C is mea- 
sured below that line, when the engine is geared up 
in the manner shown in the figure. When the 
engine is reversed, which is done by inclining 
A' RBI in the other direction, opposite signs are 
given to the error in each case, so that it destroys 
the symmetry of the motion in a double manner. 

It is of course impossible to doctor this error for 
all values of a. For any particular value of a it 
can be removed by the following method : 

Lay of DD"=C C'=MC' versin 5; find the 
corresponding point D! on the other side of the 
line o a, and draw the arc P’ R L' through 
D" RD", If the slot is curved to the radius of 
this arc there will be no error for this value of a. 
For all other values there will be anerror. To 
average this it would be well in designing a gear to 
take that value of a half way between those for maxi- 
mum and minimum cut-off and compensate for the 
error arising from it. This would give a correct 
motion for the degree of expansion most in use, 
and a nearly correct one for all others. 

This error in the gear as ordinarily designed is of 
the opposite sign to that given in the last table. 
When corrected, that table becomes then : 


Forwarp Morion. 
Right-Handed Rotation by Fig. 10. 


Left-Handed by Definition. 
Crank in Ist Quad. — + 
” 2nd_ sy, et 
” 3rd ” + — 
”» th ” — =< 


REVERSE. 
Left-Handed Rotation by Fig. 10. 
Right-Handed by Definition. 
Crank in Ist Quad. + + 

oa 


» sd yy — — 
” 4th ” = 

From these tables we see that the forward 
motion is the better, since the two errors neutralise 
one another in the first and third quadrants in 
which admission and cut-off take place. After 
the lap of the valve has closed the port it matters 
little what its motion is, so long as it does not give 
a readmission of steam or interfere with the ex- 
haust. The curve of actual motion of the valve 
plotted from a diagram of the gear drawn to scale, 
and shown in Fig. 11, corresponds with the con- 
clusions at which we arrive by a discussion of the 
errors. 

There is yet another error, difficult to estimate, 
and of very little influence, which arises from an 
inaccuracy of the compensating gear; since on 
account of the angularity of link 3 (Fig. 10) the 
relation 

r'sin =r" sin Ou 
is exactly true for only one value of w and its sup- 
plement. As far as investigated this error is nega- 
tive in this gear. 

The value of a used in working out these dia- 
grams was larger than that occurring in actual prac- 
tice, and therefore the results when employing this 
method in actual practice would be more nearly cor- 
rect than those obtained in these cases. 

Joy Gear.—This is the most familiar form of 
radial gear. As will be seen by reference to Figs. 
14 and 13, it is still more complex than the gear 
last discussed. 

The motion is taken from the point Q of the link 
7, whose motion is determined at two points by the 
sliding piece 8, in the slot la and by the point N of 
the link 6. The link 6 in turn has one of its ex- 
tremities moving in an are whose radius is the link 
5, while the other travels in the oval described by 
the point P of the connecting-rod 3. The four- 
linked chain 1—4—6—5 (Fig. 13) has already been 
explained in its functions as a compensating me- 
chanism. 

The formula giving the value of ¢ and the dia- 
gram are the same as before except that the em- 
ployment of the second vibrating link 6 has rendered 
the introduction of the ratio 

1_NS 

ie PS 
necessary in the value of the abscissa a of the centre 
of the valve circle, and the fact that Q is outside of 
the point M, changes the sign within the paren- 
thesis of the ordinate b. So that the co-ordinates 

become 
UR 
a=¢ Th 


and 
b=1R ( it! 
=-=Rd¢tana {1+ q'_ ) 
2 I 
The expression for tangent @ then is 


tan d= 9 ( on + 1) tan a, 
4 ?’ 

Fig. 15 is the usual diagram, and shows a very 
accurate and symmetrical motion for forward gear, 
though it is not quite the ‘‘ theoretically perfect 
motion” claimed by the inventor. The actual values 
of £ were plotted from a diagram drawn to scale, the 
dimensions of which were taken from a Baldwin 
goods engine. They were 


R= 12” 


As in this gear there is no rocking lever between 
piston and connecting-rod, the errors are simply the 
second and third discussed under Hackworth’s gear 
with the previously noted changes of right for left- 
handed rotation and the entire reversal of signs in 
the last column due to the curvature of the path 
A B (Fig. 12). 

Forwarp Motion. 
Right-Handed Rotation by Fig. 13. 
Left-Handed by Definition. 
Crank in lst Quad. + 


” 2n ” 





+ 
+ 





REVERSE. 
Left-Handed Rotation by Fig. 13. 
Right-Handed by Definition. 

Crank in lst Quad. — — 
” 2nd ” + = 
a 3rd_isé,; + + 
99 4th ,, — + 

These tables agree with the diagram, Fig. 15. 
If the slotted piece la (Fig. 13) was curved to the 
arc mentioned in the discussion in reference to 
Fig. 12, a much more symmetrical and correct 
motion would be obtained. 

This closes for the present our discussion of 
radial valve gears. We have seen that in all their 
forms, whether simple or compound, they are kine- 
matically one and the same gear, though modified 
in details to accomplish certain ends. Their 
seemingly complex motions have all opened up 
before the pass-key of the Zeuner diagram. An 
analysis of the errors inherent in the system has 
shown how they can be best avoided. With the 
aid of the diagram the designer can handle the 
most complex of compound radial gears as easily as 
the simplest arrangement with fixed eccentric. 

The general advantages which are characteristic 
of all forms of radial gear are lightness, compact- 
ness, a small number of moving parts, and constant 
lead. In the case of compound gears the addi- 
tional gain is made of doing away entirely with the 
eccentrie—a decided practical advantage in most 
instances. 








THE BIRMINGHAM LOCAL INDUS- 
TRIES EXHIBITION. 


On each of the previous occasions when the 
British Association has visited Birmingham, an 
exhibition of local manufactures has formed part 
of the proceedings. The first of these exhibitions 
was held in 1839 in King Edward’s School, New- 
street. At the next visit of the Association in 
1849, when the Association paid its second visit to 
the great manufacturing town of the Midlands, a 
second exhibition was held in a building especially 
erected for the purpose on the site now occupied by 
Bingley Hall, where the fourth exhibition is now 
established. It is said that the idea of the 1851 
Exhibition was suggested by this show. In 1865 
the Association visited Birmingham for the third 
time, when another display of local industries was 
established in Bingley Hall, so that the present 
Exhibition is the fourth of a series. 

The executive intrusted with carrying out the 
present show determined that the display should be 
a purely local one in character. The exhibits were 
confined to articles produced in Birmingham, or 
within a radius of fifteen miles, and only leading 
manufacturers were to be admitted, unless some 
particular firm, not in a leading position, had an 
object of special interest to show. As the regula- 
tions have been carried out with discretion, and 
considerable energy, accompanied by good taste, 
has been displayed in getting the collection to- 
gether, a very pleasing and interesting exhibition 
has been the result. There is less of the showman 
about the arrangements than in most of the exhi- 
bitions which have sprung up like mushrooms during 
the last few years, but a pleasing effect is obtained 
without effort and without sacrificing utility to traps 
for cheap trippers. 

In the present notice we propose only giving a 
few particulars of some of the exhibits that appear 
to be more especially interesting to our readers. 
The first object that strikes the visitor on entering 
the hall is the small workshop that has been 
erected by the English Watch Company, Limited. 
This exhibit has been planned on the same lines as 
that of the Waltham Watch Company in the Inven- 
tions Exhibition at South Kensington of last year. 
About a dozen different machines are shown at 
work, and these are all, except in one instance, 
attended by girls. The first machine is for cutting 
the teeth of the brass winding wheels. Ten are 
strung on a mandrel, and the teeth are taken out 
by a revolving cutter. When the full number of 
teeth are cut the machine stops automatically. One 
girl will produce from 750 to 1000 a day, and there 
are two of these wheels in each watch. The next 
machine cuts bevel wheels and pinions. These 
wheels have teeth on the bevel and spur teeth also. 
To cut the bevel teeth the piece is set in the re- 
quired position, the tool being arranged to take a 
cut at any angle. The cutter is a mill set ona 
horizontal spindle. The machine is non-automatic, 
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the piece being cross-traversed in a slide rest by | 
hand, and also being turned by hand to form each 
tooth. The divisions are, however, marked off so 
that the teeth are set off the required distance auto- 
matically. The pinions are drilled and centered in | 
the same machine so that accuracy is insured. An 
automatic pinion cutting machine is somewhatsimilar 
in general appearance and design to that shown by 
the Waltham Company last year. Three revolving 
cutters, to give a roughing, intermediate, and 
finishing cut, are set in a horizontal barrel or drum, 
which is given revolving motion on its own axis. 
In this way each cutter is brought up to the work 
in turn. In the Waltham machines the whole 
action was automatic, but in the machine at Bingley 
Hall the drum is revolved, and the different cutters 
brought to the work by the attendant. This 
machine will cut 400 pinions, either centre, third, 
or fourth, ina day. The automatic pinion turning 
machine reduces the pinions to the required shape. 
The cutter is fed up automatically. The next tool 
is used for turning and polishing the balance staff. 
This is done partly by machine and partly by hand. 
The piece is turned down very carefully by hand, 
and is then polished perfectly square by a steel lap 


|regulator pins. 





eS co ssseees 


a 
ae ene en 


-, 
—_ - 
meee, - 


worked and guided by a machine so as to insure | 
accuracy. The next operation illustrated is drill- 
ing holes in regulators and levers to take the 
This is very fine work, the size 
of the hole being only .005 in. The drill is made. 
of steel and hand sharpened. It is flattened on 
both sides and pointed. The work is held in 
jigs, and one drill will make about three gross 
of holes without requiring to be resharpened. 
The girl who works the machine sharpens her own 
drills. 

The next process shown is pillar making. The 
pillars are turned out of a brass wire in a hollow 
spindle lathe. There is no shifting headstock, but 
in its place is a swing rest carrying three of the 
cutters required for turning out the piece. To form 
the pillars the wire has to be cut to three different 
diameters and the end has tobe threaded. The first 
operation reduces the piece by an ordinary cutter 
carried in the swing rest at the end. A die then 
comes up and makes the thread by which the piece is 
finally screwed into the pillar-plate. The slide-rest 
is double-ended, that is to say, it carries a cutter on 
each side. It is cross-traversed in one direction 
next and cuts another diameter and the traverse 


1 
eer Te 


is then reversed, when the opposite cutter is fed up 
and cuts another diameter, and at the same time 
all but severs the piece from the length of wire, 
the cutting edge being formed to the necessary 
contour to perform both operations at once. After 
this the pillar-plate is brought to the machine and 
the pillar is screwed in, the jam, when the thread 
is home, breaking the piece from the slight attach- 
ment by which it was held to the parent wire. In 
the next machine the pillar-plates are tapped to 
receive the pillars. The adjoining machine is a 
small vertical drill by which the plates have holes 
made in them, being held in a permanent jig and 
the position of the holes regulated by a division 
plate. The pillars are next screwed in the manner 
already described, and the piece is then brought 
back to the drill when the pillars are rounded at 
the top by means of a cutter shaped for the pur- 
pose, and they are next drilled right through in 
order to receive the screw for holding the top plate 
on. The same machine is used for drilling the 
holes in the top plates to fit on the pillars. We 
now come to the barrel-making machine, which is a 
miniature slide-rest lathe of special construction. 
The barrel, as most of our readers are doubtless 
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aware, is that part of the mechanism of a watch 
which contains the mainspring. It takes the form 
of a small flat cylindrical box like a shallow pill 
box, and having teeth on its circumference in order 
that the winding wheel may engage into it. It is 
made in three machines, the first being the lathe 
referred to. This roughs the piece out of the blank, 
which is a small disc of brass. The slide-rest has 
a stop so as to give the right amount of feed to the 
cutter to make all pieces uniform. The teeth are 
cut in the second machine by a circular cutter 
having six teeth. The work is turned by hand to 
form each tooth, the distance being regulated by a 
dividing plate. The work is fed up on a slide- 
rest. After this operation the piece is finished in 
the same manner that the first cut was taken. Barrel 
arbor squaring is the operation performed by the 
next machine. A milling cutter is used and the 
piece is turned by hand to set each surface, but 
there is a dividing plate to get the sides accurately 
Square to each other. The remaining machines are 
a small horizontal drilling machine for piercing the 
blanks for roller escapement. A machine lap for 
polishing barrel arbors, 











and a screw-making and ! 











screw-slitting machine, which will turn out from|as well be engaged in the operations as simply 


1000 to 1300 screws a day. The latter was not on 


the stand at the time of our visit. 


Those of our readers who remember our descrip- 
tirn of the Waltham Watch Company’s machines 
exhibited at the Inventions Exhibition* will notice 


that the English machines, as represented by the 
English Watch Company, are not so highly or- 
ganised as those of the Americans. That is to say, 
they are not so completely automatic, and require 
more attention. The English makers say that self- 
action in a machine tool may be carried too far, and 
that so long as machine dividing and machine guid- 
ing are used, so as to insure accuracy of form, it is 
better to have such operations as shifting pieces, 
feeding up and changing cutters, &c., done by hand. 
We can easily understand that an enthusiastic in- 
ventor, when once he is on the track of devising 
automatic machines, may ride his hobby too hard, 
and lose sight of the practical considerations of cost 
of production. In cases where there has to be an 
attendant to a machine, that attendant may just 





* See ENGINEERING, vol. xl., pages 15, 62, 65. 





watching the machine do the work, supposing due 
provision be made for insuring mechanical accuracy 
by means of guides, stops, fixings, &c. Whether 
the Americans have gone beyond the mark, or the 
English makers have stopped short of it, we will not 
[pretend to say ; but certainly the machines of the 
altham Watch Company afforded one of the most 
delightful fields of study for the mechanic that it has 
ever been our lot to meet. 

The Giilcher Electric Light and Power Company, 
of Battersea, for which Messrs. W. and J. Player, 
of Lionel-street, Birmingham, are the local agents, 
supply the power for driving these watchmaking 
machines, as well as many other machines where 
exhibitors require light power for their work. In 
a central part of the Exhibition there is an A2 
Giilcher multipole dynamo, of 6000 watts, which is 
driven by a 6 horse-power Tangye engine. This 
supplies power for various motors in different 
parts of the hall. In addition to the motor re- 
ferred to for driving the watchmaking tools, there 
is a 25 unit machine of a similar type to one sup- 
plied to Messrs. Lambert and Vivian, which will 
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electro-deposit 7 tons of metal per twenty-four hours 
from an anode surface of 5000 square feet. The Bir- 
mingham Royal Small Arms Factory send a gun-stock 
lathe, which is driven by a one horse-power Giilcher 
motor. Close by, a ? horse-power motor is driving 
a loom, and further on a 2 horse-power motor gives 
motion to a couple of diamond-cutting scives, which 
are soft-cast revolving laps. Another of these 
motors is engaged in working a spinning lathe, 
contributed by Messrs. Prowett, Ashbury, and Co., 
and by means of which Britannia metal teapots 
were being formed with a rapidity truly surprising 
to those mechanics accustomed to deal with less 
tractable metals. The remaining motor was at 
work in the gallery driving a nailmaking machine. 
The Giilecher Company supply, for general lighting, 
four Giilcher 18-unit machines of the four-pole 
type. They run at 600 revolutions and are driven 
by two semi-portable compound engines by belt 
direct from the flywheels. There were, on the 
evening of the conversazione, 26 arc lamps, each 
16 ampéres, and 450 20-candle Edison-Swan lamps. 

On the opposite side of the avenue to the stand 
of the English Watch Company, Messrs. T. H. 
Lloyd and Co., of James Bridge, Wednesbury, show 
a remarkable piece of metal work in the shape of a 
long continuous coil of wrought iron 44 in. tube. 
The coil has been turned on a mandrel and is in 
the form of a beehive, the convolutions being 
reduced at the top to formaroof. The diameter 
of the cylindrical part is about 7 ft. 6 in., and there 
are about a dozen turns up to the shoulder, 
where the turns begin to narrow to form the top. 
There are probably about 300 ft. of tube in this 
coil, and the whole has been made by welding ordi- 
nary 14-ft. lengths of lap-welded tube together, 
there being neither screwed nor flanged joint 
throughout. The whole is certainly a very remark- 
able specimen of welding, as well as of coiling iron 
pipe, as the thickness of metal is not above No. 3 
gauge. It would be interesting to know how the 
operations were carried on, as either some novel 
appliances must have been devised for the purpose, 
or the workman must have developed remarkable 
skill in performing such operations. The largest 
part of Messrs. Lloyd and Co.’s exhibit, however, 
consists of an excellent collection of steel castings, 
such as toothed wheels and pinions, tramway points 
and crossings, truck wheels, and many other ex- 
amples of such objects. Some helical geared wheels 
were especially noticeable as admirable examples of 
such work, 

Near the last-named exhibit Messrs. Lloyd and 
Lloyd, of Birmingham, have an exhibit of wrought- 
iron tubes and fittings. The framework of the 
stand is formed of 4 in. lap-welded tubes screwed 
together ; gas and steam pipes, galvanised water 
pipes, boiler tubes, &c., such as are made by the 
firm, are worked into the design. In the centre is 
a show case containing various fittings. Some 
artesian well-boring tubes with flush joints, so as to 
offer as little resistance as possible when driven 
into the earth, are also shown, together with some 
examples of lighter tube, four the same purpose, 
with swelled joints. The driving cap and steel 
shoe are exhibited, and also a steel boring rod, with 
cutting crown and core extractor. A Norton’s 
Abyssinian tube well is shown by this firm, 
together with some 4 ft. diameter iron tubes which 
have been welded by gas on this firm’s patent 
process. We shall have something further to say 
about this system of gas welding later on. 

Messrs. James Russell and Sons, of Wednesbury, 
have also a good display of iron and steel tubes and 
pipes of various descriptions, coils, boiler mount- 
ings, and various other articles for which this well- 
known firm is celebrated. 

Messrs. Causer and Co. have a good display of 
hydraulic machinery, jacks, &c. They also showa 
nailmaking machine of the ordinary lever type, 
and beside it a new form of machine for the same 
purpose. This is Bianchi’s wire nailmaking ma- 
chine, in which the ordinary side levers, worked by 
cams, are superseded by a wedge action. With 
this arrangement, it is said, the work is done more 
quickly and more quietly, and in consequence of 
the absence of jar the machines last much longer. 

Messrs. Taylor and Challen, of Birmingham, 
have an interesting display of machinery for pro- 
ducing seamless tin-ware. We gave a full descrip- 
tion of the machinery made for this purpose by 
Messrs. Taylor and Challen in our account of the 
Wolverhampton Exhibition of 1884.* Since that 


* See ENGINEERING, vol. xxxvii., page 530. 


date, however, a few improvements have been made 
in detail. In the spinning lathe a neat arrange- 
ment for holding work has been introduced. A 
pedal acts on a toggle arrangement, and this presses 
the centre disc to the chuck, thus holding the work 
firmly. By this arrangement the shifting head- 
stock can be quickly set to any distance according 
to the nature of the work to be held, and any power 
for holding can be got at will, within the compass 
of the machine. The trimming and beading rest 
is lifted by alever acting on a geared quadrant, in 
place of the usual rack and pinion. The action is 
far quicker, and the motion is more uniform. The 
other machines shown are a power press for cutting 
out the circular blanks, and another of different 
construction for drawing out the utensil from the 
plate, and a lathe for trimming to size and beading 
the edge. These are shown in motion, various 
articles of tin-ware being produced on the stand. 
It is really surprising how complex and deep a form 
can be raised out of a tin plate by the aid of these 
machines. 

A very interesting exhibit in this part of the 
building is that of Messrs. W. and T. Avery, of 
Digbeth, Birmingham. They show a collection of 
weighing machines of very ingenious construction. 
The chief of these is a large circular machine for 
automatically filling and weighing small packages, 
such as pounds of sugar, tea, &c. There is a 
circular frame which revolves round a vertical axis. 
In this frame are placed four scale pans with steel- 
yards attached. Above cach scale pan is a hopper 
with a valve at its lowest part. There is a long 
feeding trough which projects just within the circle 
swept by the rotating scale pans. In this are placed 
the cardboard packages which will contain the 
article to be weighed, the packages being con- 
stantly fed up by an endless chain running in the 
bottom of the trough. There is a projecting arm 
or finger at the rear of each scale pan, and this 
sweeps off one of the cardboard packages from the 
end of the trough as the machine revolves. As the 
package is thus pushed on to the scale pan it presses 
a stud which opens the valve at the bottom of the 
hopper. The sugar, coffee, or other material with 
which the hoppers have been charged, runs out 
into the package, and when the required amount 
has fallen, the scale pan drops, and by this action 
the valve is closed. During this time the package 
has been travelling round, and when it has nearly 
completed the circle, is caught by a projecting arm 
on a second trough, by means of which it is con- 
veyed to a counter or table, each package pushing 
the other along as it comes in the trough. The 
second trough has a jarring motion given to it, so 
that the material is shaken down in the package. 
It will be seen that by this ingenious machine the 
whole operations of collecting the packages, weigh- 
ing the material, and delivering the package with 
the material, in it is automatically performed. All 
that is required is to charge the feeding trough with 
empty packages, and the hoppers with material. The 
folding topsof the packages haveto be closed by hand. 
The machine shown in the Exhibition is adapted for 
weighing from } lb. to 24 lb. packages, and by its 
aid one person can turn out 1800 packages a day. 
There is a safety locking device by means of which 
the hopper valve is kept closed if no package is on 
the scale pan. Some single machines similar in 
principle, but in which the package is placed on and 
removed by hand are shown. In one of these five 
hundred 1 lb. packages were weighed in 1} hours, 
with an accumulative total error of Iess than a } Ib. 
Another interesting weighing appliance shown on 
Messrs. Avery’s stand, is anautomatic grain weigh- 
ing machine with checker combined. The grain 
runs continuously down a shoot from the granary 
floor above, or wherever else it may be stowed. 
Beneath the shoot is a square box or hopper which 
is divided into two parts by a fixed diaphragm 
down the middle, and this diaphragm is just 
beneath the centre line of the end of the spout. 
On the top of the diaphragm is a hinged flap or 
wing, which will lie over at a sufficient angle to 
direct the falling grain either to one side or the 
other of the diaphragm, and accordingly into one or 
other of the divisions. The end of the spout has 
a sliding shutter or valve. The bottoms of the two 
sides of the hopper are made to swing open when 
the required amount of grain has fallen on them. 
The method of operating is as follows: On first 
starting, the machine the valve at the end of the 
spout is open so that the grain runs out full bore. 
When a certain weight has passed, the hopper de- 
;scends a short distance and the valve is closed. 








There is, however, an opening in this valve, and 
through it the grain continues to trickle slowly 
until the full weight required to be measured off 
has passed into the hopper. The bottom of that 
side of the hopper into which the grain is falling, 
then opens, it being in fact a scale pan. By this 
action the hinged flap is swung over so as to direct 
the grain into the other compartment, and the 
other hopper bottom is closed. At the same time 
the valve is opened full bore and the same cycle 
of operations is again performed. The reason the 
full stream of grain is checked is, of course, to give 
greater accuracy in the weighing operation. This 
ingenious machine has only been brought out 
within the last few months. Messrs. Avery also 
show a weighing machine with Chameroy’s self- 
registering steelyard, by means of which the weight 
of the article weighed is automatically printed on a 
slip of card placedin the machine. This device has 
recently been carried a step further, by using a 
paper tape in place of the slip of card. The tape 
runs on rollers, and each weight is impressed on 
the tape as it travels, actuated by the falling of the 
platform. The arrangement is especially suitable 
for collieries or in other situations where a number 
of parcels of similar material have to be dealt with. 
Therearesome other interesting objects on this stand 
which, however, considerations of space compel us 
to pass by. 

There are not very many machine tool exhibits 
in the building, considering the essentially mecha- 
nical nature of the staple industries of Biriningham. 
Messrs. Tangyes, Limited, have a large stand on 
which they show some of their well-known produc- 
tions, amongst others the gas hammer exhibited at 
the Inventions Exhibition and illustrated by us in 
our description of that show. The copying lathe 
for gun-stocks, shown by the Royal Small Arms 
Factory, we have already referred to. It is one that 
has been made by Messrs. Greenwood and Batley, 
and differs somewhat in detail from the machines 
used for similar purposes which this firm has sup- 
plied to the Enfield Factory. It has two pairs of 
headstocks fixed on a cast-iron bed. The spindles 
of the headstocks are rotated in the same direction 
by means of differential gear. The former is placed 
between one pair of centres, the wood for turning 
being placed between the second sets parallel to the 
others. A double frame is hinged to a traverse 
table, driven by screw gear. Oneside of the frame 
carries the tracing roller which travels on the copy, 
and is kept up toit by a spring. The rotary cutters 
are driven in an opposite direction to the headstock 
spindles. The machine stops automatically when 
the piece is formed. 

Messrs. W. and J. Player, of Lionel-street, 
Birmingham, show several examples in operation of 
their now well-known pneumatic hammer for 
planishing and other purposes. This machine was 
fully illustrated and described in our issue of June 
20, 1884. Since that date it has, we understand, 
found an extended application for various metal 
working purposes, the variation that can be given 
in the power of the blow and the rapidity with 
which it strikes, rendering it especially useful for 
planishing and purposes of a similar nature. ‘There 
is also shown on this stand a neat arrangement of 
bench drilling machine with lever feed and a special 
sliding plate, attached to the table by one bolt for 
holding the work firmly. 

Messrs. Archdale and Co., of Ledsam-street, 
show an amateur’s lathe, which is a very fine 
specimen of workmanship. They also show a col- 
lection of photographs of some of the principal 
machine tools they have made, sufficient space not 
having been allotted to them to show the tools them- 
selves. These consist of a punching and shearing ma- 
chine, which has been supplied to the Natal State 
Railways. It will punch a 1 in. hole through a 1 in. 
plate 24 in. from the edge. There are also photo- 
graphs of some interesting small arms machinery 
supplied to the Enfield and Spark Brook Govern- 
ment factories. There is a quick-return stroke 
slotting machine and _a 36-in. shaping machine 
supplied to Chatham Dockyard. This tool is in- 
teresting as containing what is said to be the largest 
casting ever made in Birmingham. A small milling 
machine and some other small machine tools com- 
plete the exhibit of this firm. 

(To be continued.) 








FREMANTLE.—The Western Australian Leginlatase has 
voted 12,500/. for the purpose of extending the wharfage 
accommodation of Fremantle. 





























Oct. 8, 1886.] 


ENGINEERING. 








UNITED STATES CRUISERS. 

WE reproduce from the American Army and Navy 
Journal illustrations and particulars of the plans adopted 
by the Naval Department for three of the new war vessels 
authorised by Congress. A fourth ship, also authorised, is 
to be on the same plan as the Japanese ironclad Naniwa 
Kanwe, which we described and illustrated some time 
since in ENGINEERING.* ; 

The figures on page 359, refer to a 4000-ton steel cruiser 
of which the leading dimensions are as follow: . 

Length on load-line, 310 ft. ; beam, extreme, 49 ft. 1fin. ; 
draught, mean, 18 ft. 9 in. ; load displacement, about 4000 
tons. Indicated horse-power, 6000 natural draught ; 8500 
forced combustion. Twin screws. Speed, estimated, 18 
knots ; rig, barque; plain sail area, 12,000 square feet ; 
coal capacity, 850 tons ; complement of men, 300. Main 
battery: twelve 6 in. breechloading rifles. Secondary 
battery : four 47 mm. revolvers ; four 57 mm. high-pressure 
single shot ; two 37 mm. revolvers ; one short Gatling. 

This vessel will be built of steel throughout, having a 
double bottom 3 ft. 3 in. in depth running the entire 
length of the machinery space, or 129 ft. Throughout the 
length of the double bottom the ship is constructed on the 
bracket system; before and abaft the double bottom 
the framing is of Z-bars, 6 in. by 34 in. 7 3 in. by 14 lb. ; 
the frames are spaced 3 ft. from centres throughout. The 
outer plating varies from 17} lb. to 15 lb. per square foot. 
The machinery, magazines, shell rooms, torpedo rooms, 
and steering gear are placed below an armoured deck, 
which is 3 in. thick on its sloping sides and 2 in. on the 
horizontal part amidships. The outer edge of this deck 
is 4 ft. 3 in. below the load-line, sloping up to 15in. above 
the load-line at the midship part of the vessel. All open- 
ings in this deck to machinery spaces, magazines, shell 
rooms, &c., are protected by cofferdams. About 4 ft. at 
its lowest part above this protective deck, runs a berth 
deck the entire length of the vessel; between these two 
decks, for the length of the machinery space, coal is 
stored, forming a belt of coal 15 ft. 6 in. in width above 
the machinery, while below the protective deck a belt of 
coal 9 ft. in thickness alsoruns the length of the machinery. 
The vessel is a poop and forecastle deck ship, with open 
gundeck. The battery will be mounted in sponsons on 
central pivot carriages supporting segmental shields 2 in. 
in thickness, two under the forecastle, two under the poop, 
four under the main bridges, and the balance amidships. 
Four guns will be able to concentrate within 400 ft. of bow 
or stern ; either broadside of six guns will concentrate 
within 100 ft. of the ship’s side. 

The vessel will be provided with six above-water torpedo 
launching tubes, as in the 1700-ton vessel; also electric 
search lights and apparatus for lighting the ship, also a 
complete system of forced ventilation. 

The protective deck will be carried down to strengthen 
the ram-shaped bow, which will be thoroughly stiffened 
and strengthened by bulkheads and breast hooks for 
ramming purposes, 

The hull will be subdivided by fore-and-aft and athwart- 
ship bulkheads into over 150 water-tight compartments. 

The numbers on the plan, page 359, refer as follows : 


Plan of Gun Deck U.S. Twin Screw Steel Cruiser, 
4000 Tors Displacement. 


1, Six-inch B.L.R. | 21, Galley. 

2 Pa o 22. To berth deck Hotchkiss 
2 Rie ee Am. 

4. i ‘e | 23, Windlass engine, 

5. ae Fe | 24. Admiral’s lavatory and 
6. sa << | smoking-room. 

7. Skylight well to ward room. | 25. Captain’s lavatory and 
8. a - } smoking room. 

9. « ‘3 26. Admiral’s cabin. 

10. To wardroom. 27. Captain's ,, 

11. To steerage and berth deck. | 28. Admiral’s state room. 

12. Engine hatch. | 29. os office. 

13. ~ we | 30. ea pantry. 

14, Fire room. 31. Executive officer's office. 

15. Ventilating hatch. 32. Captain’s state room. 

16. Smoke pipe. | 33. + Office. 

17. To fire room. 34, pal pantry. 

18. Smoke pipe. | 35. Armoury. 

19. To berth deck. 36. Chart house. 


20. To fire room. 


On page 362 we illustrate a steel cruiser of 1700 tons, 
of which the dimensions are : 

Length on. load-line, 230 ft. ; beam, extreme, 36 ft. ; 
mean draught, 14 ft. ; load displacement, about 1700 tons. 
Twin screws. Indicated horse-power, 2200, natural ; 3200 
forced combustion. Speed, 16 knots. Rig, three-masted 
schooner. Plain sail, area, 4409 square feet. Coal 
capacity, 400 tons. Complement of men, 150. Main 
battery, six 6-in. guns (breechloading rifles) ; secondary 
battery, two 57 mm. high-power, single shot, two 47 mm. 
high-power, single shot ; two 37 mm. revolvers ; one short 
Gatling. This vessel will be unsheathed, built of steel ; 
the frames are Z bars, 6in. by 34 in. by 3 in. by 14 lb, 
The outer plating is of 14 Ib. persquare foot. The engines, 
boilers, magazines, shell-room, and steering gear are 
placed beneath a water-tight steel deck, running the 
entire length of the vessel Zin. in thickness, its outer edge 
being 3 ft. below the load water-line and rising to the 
load-line at centre line amidships. The stem will be 
slightly ram-shaped and stiffened forramming. The hull 
is divided into numerous water-tight compartments, as in 
the 870-ton. All openings in the water.tight deck to ma- 
chinery and magazines are protected by cofferdams ; the 
machinery is further protected by a belt of coal 9 ft. in 
thickness, running entire length of the machinery space. 

The main battery will be mounted in sponsons on 
central pivot carriages supporting segmental shields ; two 
on the forecastle, two on the poop, and two amidships. 
The forward and after guns will be able to concentrate 





* See ENGINEERING, vol. xli.., page 476, ‘ony te 





on an object 300 ft. from the pivots, while the amidship 
guns will have a train of 70 deg. abaft and forward of 
the beam. Three guns may be concentrated on either 
broadside within 100 ft. of the ship’s. side. This vessel 
will be provided with six above-water launching torpedo 
tubes, capable of being trained several degrees forward 
or abaft the beam; she will also have a fixed torpedo 
tube in the bow and stern ; she will also be provided with 
electric light apparatus and search lights. 

The references on page 362 are as follow: 


Plan of Spar, Forecastle, and Poop Decks, 1700-ton Gunboat. 
1. Bitt. | 23. Blower room. 
2. Skylight. | 24. Main deck. 
3. a | 25. Washdeck. 
4. “ and companion. | 26. Navigator stores. 
5. Deck light. | 27. Water. 
6. Six-inch B.L.R. | 28. Berth deck. 
7. Skylight, | 29. Small arm ammunition. 
8. Stores. | 830. Magazine. 
9. Steerage stores. | 31. Chain, 
10. Aft deck. | 32. Boiler room. 
1l. Steerage. | 33. Conning tower. 
12. Passage to smallarm ammu- | 34. Ventilator. 
nition. | 85. Deck light. 
13. Smallarm ammunition. | 36. Passing scuttle. 
14. Magazine passage. | 37. Six-inch B.L.R. 
15. Torpedo heads. | 38. Capstan. 
16. Steerage pantry. 39. Mast. 
17. Passage. | 40. Companion to berth deck. 
18. Coal space. | 41. Bitt. 
19. Engine-room. | 42. Skylight. 
20. Six-inch B.L.R. | 43. e and companion. 
21. Coal space, | 44. Portable ventilator. 


22. Passage. 


On the plan, page 362 : 


1, The bath room, | 80. Skylight to dynamo rocm. 
2, 37 mm. Hotchkiss. | 31. Hatch to dynamo and berth 
3. Torpedo tube. | deck. 

4. To cabin stores. | 32. Ventilating hatch to fire 
5. Table in captain’s cabin. } room. 

7. Portable sofa. | 33. Six-inch B.L.R, 

8. Sideboard. | 34. Smoke pipe. 

9. Cabin pantry. 35. Galley. 

10. Ward room skylight. | 86. Extra mount for 57 mm. 

11. Captain’s state room. 7. 18 ft. dinghy. 

12. Bed. | 33. 28 ft. cutter. 

13. Torpedo manipulating room. | 39. 28 ft. steam cutter. 

14. Stores. | 40. Ventilating hatch. 

15. Chart locker. 41. Ventilator. 

16. Ward room companion. | 42. To berth deck. 

17. Chronometer locker. | 43. Prison. 

18. Executive officer’s office. | 44. Wash deck gear, 

19, Steerage companion. | 45. Wardroom w.c. 

20, Armoury, | 46. Steerage w.c. and washroom. 


| 47. Washroom for crew. 


21. Freeing port. 
Bitt. 48. W.C. for crew. 


23. Coal boat, | 49. To berth deck and hold. 

24. Skylight to pantry. | 50. 57 mm. and 47 mm. single- 
25, 27 ft. whaleboat. | shot Hotchkiss. 

26. 26 ft. cutter. | 51. Sailroom. 

27. Hammock berthings. | 52. Berth deck, 


28. Deck light. | 58, Main deck, 
20. Engine hatch. | 54. Portable 

On page 363 we illustrate a composite gunboat of 870 
tons, of which the dimensions are : 

Length between perpendiculars, 175 ft.; beam (ex- 
treme), 31 ft. ; draught (mean), 11 ft. 10 in. ; displace- 
ment, about 870 tons. ' 

Indicated horse-power, 900 natural draught; with 
forced combustion, 1350; speed (estimated), 12 knots ; 
rig, barquentine ; plain sail area, 4480 square feet; coal 
capacity, 160 tons; complement of men, 100; number of 
screws, l. 

Main battery, four 6-in. guns. 

Secondary battery, two 47 mm. high-power single shot ; 
two 37 mm. revolvers ; oneshort Gatling. 

This vessel will be constructed on the composite system, 
viz., frames, beams, stringers, and keelsons of steel, with 
the outer planking and decks of wood ; the planking will 
be in two thicknesses of 24 in. and 3 in., and coppered, 

The engines and boilers are placed beneath a water- 
tight steel deck 3 in. in thickness, its outer edge being 
27 in. below the water-line, rising to 8 in. above at the 
centre line amidships. The vessel is divided into 
numerous water-tight compartments by steel athwartship 
and fore and aft bulkheads, thus localising the damage 
due to the hull being penetrated by shot or ramming. 
The main battery will be mounted in sponsons on central 


| pivot carriages, two having a range of from 2 | across 
a 


the bow to 70 deg. abaft the beam, and two havinga 
range of from 2 deg. across the stern to 70 deg. forward 
the beam. Two guns can be concentrated on an object 
400 ft. ahead of the bow, or abaft the stern. The engines, 
like those of the 4000 cruiser, will be placed in separate 
water-tight compartments, and will be duplicates with high 
and low-pressure cylinders of 29 in. and 52 in. diameter, 
respectively, the piston stroke being 30 in., and the number 
of revolutions 150 per minute. The propellers are to be 
three-bladed, of about 114 ft. in diameter, and will be 
made of manganese bronze. 

The boilers will be four in number, of horizontal, cylin- 
drical, tubular type, containing an aggregate grate area of 
240 square feet, arranged fore and aft in two water-tight 
compartments, with a fire-room athwartship, abaft the 
after boilers and forward of the forward boilers. All the 
steering engines, windlasses, and capstans, and other 
auxiliary machinery, is to be of latest improved pattern. 


On page 363, 1 is the ward room store. 
Profile Inboard 870-Ton Composite Gunboat. 


1. W. R. stores. ! 10, Hold, 
2. Bread room port side. 11, Water tank. 
3. Shell room, port side, maga- 12. Shell room. 
zine opposite. 13, Fixed ammunition, 
4. Paymaster stores, port side. | 14. Chain locker. 
5. Engineer’s stores. 15, Sail-room, port side, pay- 
6. Platform, portable. master’s stores, S. side. 
7. Coal. 16. Navigator's stores, port side ; 
8. Light box, hospital stores, 8. side. 
9, Magazine. 17. General stores, 


The following are the references to page 33 : 
Spar Deck Plan 870-Ton Composite Gunboat. 


1. Transom sofa, 23, Coal shute. 

2. After cabin. | 24. Bitt. 

3. Bath. | 25, 27-{t. whalebeat. 
4. W.C. | 26. 37 mm. revolving cannon, 
5. To cabin stores. | same cpposite. 
6. Cabin. | 27. Chimney. 

7. Portable sofa. | 28. Freeing ports. 
8. Cabin pantry. | 29. 

9. Chart room. | 30, To berth deck. 
10. Paymaster’s office, | 31. Gallery. 

11. Mast. 32. Chain pipe. 

12. Ward room skylight. | 33. Steam windlass 
13. Captain’s state room. | 34. To berth deck. 
14. Captain’s office. 35. Vent. 

15. Armoury. | 36. W.C. for crew. 
16. Steering wheel. | 37. Nipper. 

17. Ward room companion. | 38. Manager. 

18. Steerage companion. | 39. Scuttle. 

19, 27-ft. gig whaleboat. | 40. Officers’ urinal, 
20. Engine hatch. 41. Washroom. 

21. Mast. | 42. W.C. 


22. To fireroom. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
much better attendance on ’Change than usual, and the 
market was decidedly stronger, prices having advanced 
fully 6d. since our last report. No. 3 Cleveland pig 
g.m.b. was quoted 31s. per ton for prompt shipment, and 
for delivery over the first few months of next year this 
quality could not be had for less than 31s. 6d. The con- 
tinued good shipments and the more favourable returns 
of the Cleveland Ironmasters’ Association showing a de- 
crease in stocks, have materially assisted to strengthen the 
market. Both merchants and consumers are more de- 
cided in their opinions that the depth of the depression 
which has ruled so long in the iron and steel trades has 

assed, and they are readier to do business ahead. 

ematite pig iron is in better demand, and 42s. 6d. is 
quoted for mixed numbers f.o.b. east coast ports. The 
reports from other iron centres continue satisfactory, and 
there are some inquiries in the market on both Continental 
and American account. From the United States the in- 
quiries are chiefly for steel material in the shape of rails, 
blooms, old rails, scrap, and also hematite pigs. The 
manufactured iron trade continues extremely quiet, and 
prospects are somewhat discouraging owing to steel 
taking the place of iron for most purposes. Fairly good 
contracts have recently been made for steel rails and 
blooms, and prices have advanced, heavy sections of rails 
being quoted on the basis of 3/, 17s, 6d. per ton f.o.b. 
Malloable iron ship-plates remain steady at 4/. 7s. 6d. per 
ton, angles 4/ 5s., and steel ship-plates 5/. 15s, to 
5l. 17s. 6d., al. 1ess 24 per cent. at works. 


The Make and Disposal of Pig Tron in Cleveland.—The 
returns of the Cleveland Ironmasters’ Association for the 
month of September are a surprise to the trade. It was 
expected that the official figures would show a small 
increase in makers’ stocks, but as a matter of fact 
they show a decrease of 7672 tons. Of 156 blast furnaces 
in the North of England, 84 have been in operation, and 
have produced a total of 190,720 tons. Owing to the 
policy of restriction which has been pursued, this is a 
reduction of 16,336 tons in the make. The stocks of pig 
iron now stand at 720,422 tons—a decrease, as we have 
already said, of upwards of 7000 tons. The shipments of 
pig iron at Middlesbrough during the month were 77,175 
tons. Whilst this is an increase of 8741 tons on August 
last, it is a decrease of 7999 tons on September of last 
year. It will thus be seen that the returns are satisfac- 
tory to the advocates of restriction, but while prices have 
risen from 29s. to 31s. per ton, it is matter for regret that 
that advance should have been brought about mainly by 
so large a decrease as 16,000 tons in the output and the 
consequent loss on unproductive plant. 


Engineering and Shipbuilding.—Since our last report 
there is no change in these industries, but the freight 
market continues to mend, and this is the first indication 
of better times, and may induce owners to place orders 
for new vessels which can be built so cheap at present. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade. 








Water SupPty 1n Victorta.—The Victorian Minister of 
Water Supply has received a report from a board of inquiry 
appointed to examine a proposal of the Echuca and 
Waranga Water Works Trust to erect a weir acrosa the 
Goulburn, near Murchison, in order to provide an addi- 
tional supply of water for the irrigation of the northern 
portion of the county of Rodney. 

City AND GuILps or Lonpon TrcHnicaL CoLLecE.— 
The Old Students’ Assuciation of this college held its first 
annual dinner on Friday last, at the Duval Restaurant, 
Strand. A distinguished company, numbering over sixty, 
of members and friends interested in the welfare of this 
young and flourishing assuciation was present, under the 
chairmanship of its President, Mr. i Newman Law- 
rence. 

Gas AT New York.—A committee of the senate of the 
State of New York has been investigating the consolida- 
tion of gas companies in New York city. Evidence was 
adduced to show how the stock of the gas companies has 
been watered and what enormous profite they have earned. 
It is anticipated that the committee will recommend a 
commission which will have power to supervise the manu- 





facture of gas in New York, secure good quality and 
honest measure, and limit the price to reasonable figures, 
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JOCHUMSEN’S AUXILIARY HYDRAULIC STEERING GEAR. 
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Tue auxiliary hydraulic steering apparatus which | 
we illustrate above is designed to afford a means of | 
steering which cannot be destroyed or rendered in- 
effectual by external damage, such as a rudder is liable 
to be, and which will be available for steering the 
vessel when the rudder is damaged or the steering gear 
disabled. It also provides an agency for turning a 
vessel all round the compass without the use of the 
main engines, and without longitudinal motion of the 
ship, which turns as on a pivot within a circle a little 
larger than its own length. This capability may be 
employed for turning or adjusting the position of a 
war vessel for firing underwater torpedoes, or for turn- 
ap, Niysonse in harbours, &c. 

y connecting the suction to the pump with the fore 
compartments of the vessel, the pump can be used for 
emptying such compartments in case of collision, with- 
out interfering with its use as an auxiliary steering 
gear. 

The steering impulse, as will be seen from Figs. 1 to 
3, is by means of a centrifugal pump or turbine, placed 
in the fore end of the vessel and forcing a jet of water 
to port or starboard side, the direction of the jet to 
either of those sides being regulated by means of a 
valve worked by a steering wheel. The construction 
of the valve for directing the jet of water, and for 
steering or turning the vessel, is shown in detail in 
Figs, 4 and 5, and is worked by an ordinary steering 
wheel. When the apparatus is not in use the inlet 
and outlet pipes may be closed by means of valves 
shown in Fig. 3. The apparatus has been designed by 
Mr. Jochumsen, of Barrow-in-Furness. 


MOTHERWELL'S BRUSHES. 

We illustrate below a new manufacture of brushes, 
specially designed by the inventors, Messrs. W. and 
N. Motherwell, of Cumberland-lane, Glasgow, for 
cleaning boiler tubes, and for fettling castings. The 


Fig. 2. 
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brushes are made of a foundation of soft metal washers 
threaded on a tube or rod and held between a collar 
and a nut. In one face of each washer there are formed 
U-shaped channels, as shown in the engravings, with 
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the legs of the U turned outwards. In each of these 
channels there is laid a bundle of wires, usually of 


| ribbon section, bent so that their ends project outwards 


to form what, for want of a better word, we must 
call the bristles. According to another method, the 
channels are differently arranged; they run radially 
down one face of the washer, and then, passing through 
its centre hole, run along the other face to the peri- 
hery. The wires are bent as in the preceding case, 
ut, instead of being laid on the face of the washer, 
are threaded through it. A number of the washers 
with the wires are threaded on a rod or tube, and 
screwed tightly together, and so form a brush, which 
is most powerful in removing scale or soot, and will 
stand an immense amount of hard work. 








FORCED DRAUGHT APPARATUS. 


On the opposite page we illustrate the Emphresis 
forced draught apparatus manufactured by Messrs. T. 
Toward and Co., of Newcastle-on-Tyne, and fitted by 
them to the s.s, Racilia. The front-plate F is fitted to 
the opening of the ashpit ; it is provided with an air- 
tight door J for cleaning out dust at intervals, the 
door being furnished with a glass centre, which gives 
a clear view of the ashpit while working. The jet 
blowing apparatus consists of a small special-shaped 
tube A, which converges suddenly at this inlet, then 
slowly until a point is reached about half-way through 
the tube, whence it diverges slowly to the outlet. A 
very small steam jet valve c (which is fixed, it will be 
noticed, at a considerable distance from the contracted 
part of the tube) blows steam through it, carryin 
with it a strong current of air, which is discharged 
with considerable pressure and volume. There is 
nothing new in the principle of a steam jet blower, but 
the apparatus which we illustrate is claimed to be 
superior in its effects to former apparatus of the same 


type. 

WM his tube discharges itself into, and is placed in the 
space immediately beneath the firegrate. The diameter 
of the nozzle is }in., but it is not found necessary to 
keep more than about 30 1b. pressure on the nozzle ; 
this is regulated by a separate valve M to any desired 
pressure. The air supply is led up to the blower 
from the upper side of the stokehold floor by means of 
the iron casing B, which reduces to a great extent 
the hissing noise caused by the small steam jet. 
The Racilia’s boilers are of the ordinary marine type, 
having furnaces 3ft. 2in. in diameter ; the firegrates 
are much reduced in area, being now 4 ft. 8 in. long, 
and firebars E of a special pattern are placed close 
together, ¢.e., without spacing pieces. The air from 
the blowing apparatus is raised to a high temperature 
by the radiated heat and by contact with the firebars, 
and is forced through the bars at a great velocity, and 
also through perforated plates at the front of furnace. 
The result is a white flame of intense heat, almost free 
from smoke, The bridge, it will be noticed, is raised 


Fig. 4. c 
Section thro'C. D. 






































very little above the level of the firebars, but is 
extended back as shown at K, the firebricks being 
supported on an iron grid or framework D. Spaces are 
left between the firebricks to admit highly heated air 
from the hot air reservoir R, which in turn is supplied 
automatically through two air tubes OO large enough 
to admit the requisite quantity. A door P on the 
lower part of bridge, opened by a rod 8 from the front, 
is provided for cleaning out dust or ashes from the hot 
air reservoir, when necessary ; otherwise these would 
accumulate and block the air tubes, causing imperfect 
combustion in the combustion chamber. 

During the process of cleaning the fire is pushed back 
on to the extended bridge, as shown by dotted line T, 
thus preventing the inrush of cold air, and the whole 
fire can thus be cleaned in one operation. The 
closeness of the firebars permits of inferior fuel or coal 
duff being used with excellent effect, everything com- 
bustible being consumed. The fires can be stopped at 
a moment’s notice, and the fire kept lying incandescent 
without raising steam to waste at the safety valve, 
or can be started as quickly to full steaming. The 
Racilia’s bunkers, last voyage, contained 500 tons of 
the cheapest description of coal, sufficient to take her 
the round voyage to the Black Sea, carrying over 2000 
tons of cargo. 








THE BRITISH ASSOCIATION. 
To THE EpIToR OF ENGINEERING. 

Srr,—I am glad that in your account of the work of 
Section G the proceedings are at the same time freely 
criticised, since the ing 4 reporters in the daily journals 
have neither the space at their disposal nor the necessary 
technical knowledge to do so. With most of what is said 
those present will undoubtedly agree, but there are one 
or two points in your last issue upon which I trust you 
will allow me to remark. ; 

The subjects brought before the Mechanical Section 
consist largely of inventions which, though perhaps not 
altogether new, are of interest and can be shown and 
described. It is recognised (at any rate by common 
practice) as advantageous to have in such cases a verbal 
description, which enables the inventor to manipulate a 

iece of apparatus, and so make clear its action in a way 
be could not do by merely reading a paper. Sv also 
when the invention is too bulky to be actually exhibited, 
but when there are elaborate models and a large 
number of diagrams (the absence of the former of which 
led me to misunderstand an essential portion of Mr. 
Beaumont’s invention, and, I must confess, speak too 
hastily upon it), This was the case with the “‘Sphere and 
Roller Mechanism,” a portion of the paper on which was 
descriptive, the rest consisting of numerical facts and data 
which were plotted in the form of curves, and which I 
merely explained. Such a procedure is certainly not ‘in- 
variably” the longer method, as the President of the 
section, who knew the extent of the written paper, thanked 
me for being brief in my remarks. Whether the descrip- 
tion was clear or not is a matter of opinion (and ap- 
| parently of contrary opinion), and modesty would perhaps 
| lead me to bow to the decision expressed in your report. 
Not so, however, is the truth of the inference as to the 
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novelty of the subject-matter, to admit which would be to 
allow a grave imputation to rest on the Council of the 
British Association. ‘That body, well knowing the nature 
of my contributions on the subject at the two previous 
meetings, has decided that the new results contained 
in the paper are of sufficient value to render it worth 
of publication in extenso in the report, an honour whic 
has only been accorded to five out of the 75 papers sent 
in to the section. As I have failed to make even the 
main drift of the paper clear I may plead for asuspension 
of judgment as to its contents being ‘‘ already” published 
in your pages until it in due course appears in print. 

You also publish in this week’s issue anaccount of the 
meter described at the meeting in question, and designed 
in connection with the compressed air scheme. Now the 
remarks which, in response to the invitation of the Pre- 
sident, I made upon the paper on that subject had 
reference to this meter, and my criticisms were the 
only ones for which Mr. Sturgeon, in replying to the 
discussion, expressed his thanks, saying that he intended 
to alter the arrangement of which you have given several 
illustrations, and he afterwards said to me that on one 
point they had thrown a new light on the subject. 

Tam, Sir, yours faithfully, 
H. S. Here Suaw. 

University College, Liverpool, Oct. 2, 1886, 








THE “COLLINGWOOD” GUN. 
To THE EDITOR OF ENGINEERING. 

Srr,—I propose in this letter to deal with the recom- 
mendations of the Committee of Inquiry, and first with 
chase hooping. 

There is an assertion very commonly made, and very 
generally accepted as true, that the use of slow-burning 
powder, and especially of cocoa powder, necessitates a 
very much stronger chase than was required for the old 
powders, such as R.L.Gr., P., and Pr. 

It is said that, whilst with the latter-named powders, 
the pressure is very high at first, and then decreases 
rapidly as the projectile travels along the bore, with the 
slow-burning powder the pressure is small at first, rises 
gradually, and is kept up by the continual burning of the 
powder, until the projectile leaves the muzzle, that thus 
the powder pressure is much greater in the forward part 
of the chase, and that this part of the gun must therefore be 
made much stronger, and thus is attempted to be justified 
the chase hooping of all guns from 6 in. upwards as re- 
commended by the Committee. 

It may well be asked, how is it that this reeommenda- 
tion was not made before the guns were built ? 

The asserted peculiar action of slow-burning powder in 
prolonging and sustaining the pressure is not a new dis- 
covery. It was asserted very strongly by Colonel Mait- 
land in 1884, and if with such knowledge in their 
possession, the Ordnance Committee allowed gun patterns 
to be sealed which did not fully provide for this peculiar 
action of the powder, what confidence can be placed in 
their ‘present recommendations? But there are many 
who, like myself, do not altogether believe in this peculiar 
action of slow-burning powder. 

There is indeed no difficulty in showing that the notion 
of increased pressure caused As the long-continued burn- 
ing of the powder, is altogether erroneous, The pressures 
from slow-burning powder along the chase must always be 
less than those of a quicker powder. The long continued 
burning lowers instead of raising the pressure atany parti- 
cular point. 

For let C D be Nobel and Abel’s curve constructed from 
Table X. ‘ Researches in Explosions, No. II., 1880,” and 
let A B represent the length of the charge, or if the gun 
be chambered, the equivalent length of the chamber, 
gravimetric density=1. Then, when the projectile has 
arrived at any point x the pressure will be « u if the whole 
of the powder be then burnt, but if a portion be still un- 
burnt, as is supposed with a slow-burning powder, the 
quantity of gas must be less, and consequently a less 











(For Description, see opposite Page.) 
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quantity of gas in the same space, must give rise to a less 
pressure, which may be represented by xz. The same 
will be the case at every point until the whole of the 

owder is burnt. The pressures, therefore, for a slow- 

urning powder must always fall below those of Nobel 
and Abel’s table, and the more so the slower the powder. 
Now the work done on the projectile is nearly represented 
by the area between the pressure curve and the base of 








A B a 


the abscissa, and it is a maximum when all the powder 
is burnt before the projectle moves. If, therefore, the 
curves B B, D represent the work done with a quick 
burning powder such as R.L.Gr., and Bb d that by a slow 
powder which is still burning at d, it is evident that not 
only are the strains less throughout in the latter case but 
the work done is less also. 

It has been asserted that the work done as ascertained 
by the muzzle here vay has been found to be actually 
greater than that calculated from the curve, and therefore 
that the actual pressures with slow-burning powder must 
exceed those given by the curve, and this asserted excess, 
it is said, was not discovered when the guns were de- | 
signed. In fact that it is a new discovery, and affects 
particularly cocoa powder, and by this assertion it is) 
attempted to shield those, whoever they may be, who are) 
responsible for the design of the guns. 

But the assertion is not only utterly without foundation, 
but is contrary to the fact, as might have been seen by 
any one who paid attention to the subject. 

I have calculated the muzzle velocity of projectiles fired 
with R.L.Gr., P, Pr., Fossano, and cocoa powder from 
Noble and Abel’s curve, and in every case I find that 
the pressures as given by that curve will account for 
the muzzle velocity obtained. 

That a higher pressure does really exist throughout 
the forward part of the chase when slow-burning powder 
is used, isa fact which I do not dispute, but it is entirely 
due to the necessity of much larger charges to give the 
desired muzzle velocity. With these large charges, the 
gun, even though a long gun, is a gun of small expansion, 
and for that reason of high average pressure. 

There is no mysterious action in slow-burning powders, 
they act just as other powders do, and if of the same com- 
position and manufacture, give, weight for weight, a lower 
ballistic effect and lower chase pressures than quicker 
powders. This is made up by greatly increased charges, 
fired in guns of greatly increased length, and yet of 
smaller expansion, and as a necessary consequence the 
chase pressures are comparatively greater. There is there- 
fore no difficulty whatever in ascertaining the pressure 
at any point of the chase if the maximum pressure with a 
given charge is ascertained. 

Proceeding thus, I find that the pressure in the Colling- 
wood gun at 96 in. from the muzzle, when it burst with 
its 222 lb. charge, could not have exceeded four tons per 
square inch, as I stated in my last letter. Taking the 
elastic limit of oil-tempered steel at 25 tons per square 
inch, it would require an internal pressure of 13.16 tons 
per square inch to reach the elastic limit, and it is per- 
fectly certain, that except by a partial jam, no such pres- 
sure could exist. 

Consequently the chase-hooping proposal is no remedy. 
It is simply throwing money away, making the guns still 











more unwieldy than they were, and no safer, at an extra 
expense of 1800/. per gun. 
now turn to the question of chambering. How often 
have I protested against this absurdity! increasing, as it 
does, the strains to be resisted, the weight of the gun, and 
the difficulty and cost of manufacture, The 43-ton 12-in. 
guns were chambered to 16in. They are now to be lined 
up in the chamber to 14fin. The 9.2-in. guns’ chambers 
are to be reduced to 11 in. 
The Committee do not, in their report, recommend any 


| change in the chambers of the other heavy guns, so that 
| it is not easy to understand on what principle they are 
| proceeding. In the 43-ton gun the ratio of the areas of 
| the chambers and base was 1.776; it is now to be reduced 


to 1.48, whilst it is to remain 1.69 in the 110-ton guns, 
and 1.78 in the 13.5-in. or 63-ton (now 68-ton) guns, and 
not less than 2.32 in the 9.2-in. Woolwich wire gun. 

Can the Ordnance Committee tell us why the ratio of 
1.48 is right for a 12-in. gun, 1.78 for a 13.5-in. gun, 1.69 
for a 16.5-in. gun., and 2.32 for a 9.2-in. gun? 

I now come to the subject of linings. This is a new 
departure at Woolwich, although, indeed, Col. Maitland, 
in his lecture at the R.U.S. Inst., in 1884, told us that it 
was to be adopted in the 9.2-in. wire gun, then proposed 
at Woolwich, and suggested its application to other guns 
after they had become eroded by long-continued firing. 
But since then it appears to have been adopted as part of 
the original construction, at any rate in the 13.5-in, 
68-ton guns. 

It was recommended for adoption by the Ordnance 
Committee, with special associated members, as stated in 
the War Office minute of 28th July, 1885, to be applied to 
13.5-in., 10-in., and 9.2-in. guns, and was to extend from 
= rear of the chamber to about half the length of the 
chase. 

It is sincerely to be hoped that this arrangement will be 
abandoned. We have already had a foretaste of its results 
in the 68-ton gun recently tried. Not only did the liner 
shift backwards, but it actually turned round, at the fourth 
or fifth round, to the extent of nearly #,ths of an inch. 

his was made light of by the Surveyor-General of the 
Ordnance, who stated that there was no possibility of the 
guns sustaining any injury from such a cause, and that he 
was informed that liners always shift a little / 

Of course Mr. Northcote only repeated what had been put 
into his mouth; but a more absurd attempt to slur over a 
most serious defect of construction is difficult of conception. 

hy! however little the liner twisted (to say nothing 
of #,ths of an inch) with five rounds, what is there to 
prevent it twisting more by subsequent firing, with the 
inevitable result, sooner or later, of blowing away the 
chase of the gun by a partial or entire jam of the projectile? 

Liners may be adopted, but they must extend the full 
length of the chase ; and even then their replacement will 
be found an extremely difficult and delicate matter, and, 
in fact, extremely dangerous, unless the gun has been 
originally designed with a view to this operation. 

iners, as applied at Woolwich, are to the highest 
degree dangerous, and ought to be at once abolished. 

ne word in conclusion about cocoa powder. Its chief 
merit, in my opinion, is that it makes less smoke than 
black powder; otherwise it seems to be inferior to it. If 
the strength of a powder be roughly estimated as propor- 
tional to the product of the volume of the permanent gases 
by the units of heat evolved, the strengths of the three 
following powders will be : 


Pebble, Waltham Abbey ... Se ..- 1,0000 
R.L.G, ‘a :. di. we =o 99255 
¥.G. - nud, ioe 2d3 oe 
Cocoa ... si = we = 8268 


Thus cocoa is about 17 per cent. below pebble. But what 
is important to know is, that as regards the units of heat 
evolved by the same weight of powder, it is 16 per cent. 
higher ; whilst as regards volume of 9 vemma gases, it is 
23 per cent. lower. It follows that the temperature of the 
gaseous products must be considerably greater with the 
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cocoa powder, and in all probability it will prove more 
erosive in its action than the black powder. 

However this may be, I cannot but think that the 
Ordnance Department have been somewhat hasty in 
adopting the cocoa powder, and in leading this country, 
as it is understood they have done, into a very heavy 
expenditure for its production. 

. France this powder has for some time been the 
subject of careful study, but, so far, I believe it is not 
adopted. 

It is, I am informed, at least 30 per cent. dearer than 
the black powder, and is 16 per cent. weaker. Nor has it 
any particular explosive advantage as regards pressure. 
The maximum pressure ina gun is, ewteris paribus,inversely 
as the time of combustion of the individual grains of the 

»owder, but the form of the grains has also its influence, 
both in the maximum pressure and the velocity. 

All this has been admirably worked out by M. Sarran 
in France, where the designing of a gun is based on an 
exact knowledge of the ‘‘ characteristics” of the powder 
intended to be used. By means of these ‘‘characteristics,” 
if the weight of the projectile and the weight and gravi- 
metric density of the charge are given, the muzzle velocity 
and maxinrum powder pressure for any powder and for 
any size of gun can be determined. 

1 have now before me an account of 81 experiments 
made with fourteen different guns, varying from 3in. 
to 13in. calibre, with ten different powders varying in 
size of grain from about ;5ths of an inch to 1}-in. pe, ag 
and in which the average difference between the actual 
and the calculated velocities did not exceed 4 ft. per second 
in velocities varying from 1100 ft. to 1960 ft. per second. 

The agreement between the actual and the calculated 
pressures is also most satisfactory, and these results 
cannot but give me great confidence in M. Sarran’s 
methods, the study of which has led me to think that a 
black powder may be made more suitable for heavy guns 
than the cocoa, 

I now conclude, J think I have shown in this and my 
former letter : 

1. That the Collingwood gun did not fail from the causes 
assigned by the Committee. 

2. That it probably did fail from the partial jamming 
of the projectile due to the increasing twist, 

3. That chase-hooping will not make these guns safe, 

4. That chambering is formed on no rational basis, and 
carried out on no uniform system. 

5. That the new idea of partial linings is a dangerous 
invention, 

6. That the use of cocoa powder is of very doubtful 
advantage, 

Yours, &c., 
J. A. LonGRIDGR, 
Greve d’Azotte, Jersey, September 30, 1886, 








OUR “BIG GUNS.” 
To THE EprTor oF ENGINEERING, 

Srr,—Some fifteen months ago I submitted to the War 
Office a theory and an arrangement I had patented for 
regulating the temperature of heavy ordnance when in 
continuous action. My communication met with the 
usual response to inventors of non-acceptance sans explana- 
tion. With a rather considerable experience in the use 
of metals subjected to elevated temperatures, and know- 
ing that metals of varying densities and chemical consti- 
tution had varying degrees of dilatancy and varied in 
their heat conductivity or had variable diathermanic 
characteristics, it seemed to me that, given an inner tube 
of a gun, of a certain metal having a definite chemical 
constitution and density, surrounded with heavier coils 
shrunk thereon and of different chemical constitution, 
degrees of dilatancy, and diathermancy, and given that a 
certain quantity of heat was applied to the inner surface 
of inner tube, the resultant action would be that the 
circumferential dilatancy of the inner tube, beyond the 
elastic limit, would be prevented by the heavy and cooler 
shrunken coils, and a surface fracture of the inner tube 
by compression would be very probable. This danger 
was foreseen by the late Sir William Siemens, who at the 
discussion on Mr. Longridge’s splendid contribution on 
‘‘ Heavy Ordnance” (read on February 18, 1879, at the Insti- 
tution of Civil Engineers), stated that ‘‘ the heat produced 
by successive firing must indeed cause strains ir, the gun far 
exceeding those originally created by shrinkage, because 
every 130deg. Fahr. must produce in an iron or a steel 
cylinder under confinement a strain of 12 tons per square 
inch, and it was well known that a few shots would 
suffice to produce that degree of temperature in the inner 
tube.” To show the quantity and intensity of heat that 
could be accumulated in heavy guns, it was stated by Mr. 
Robert Wilson that the heat had been found sufficient to 
account for the melting of the soft particles of metal in 
bronze and cast-iron guns, Consequently it was not un- 
reasonable to conclude that the several local pressures 
acting upon steel tubes exposed to a higher temperature 
were sufficient to start the surface cracks in the steel 
tubes of large guns, and that neither thi) shrinking on of 
coils or the coiling of wire would prevent the formation of 
these surface cracks. 

The degree of residual heat left from each charge must 
be considerable—even although the interval of time is 30 
short as :toth part of a second. Taking the diagrams 
and figures of heat energy, contained in Captain Noble’s 
interesting lecture before the Institution of Civil Engi- 
neers, ‘On the Heat Action of Explosives,” it appears 
that the temperature of explosion is about 2200 deg. 
Cent., equal to 4000 deg. Fahr. To the residual heat re- 
sulting from chemical action (and accepting Mr. Long- 
ridge’s theory) is to be added the heat resulting from the 
physical action of the enormous strains equal initially to 
as much as 43 tons to the square inch, and the reac- 
tionary strains produced by the coils, 





The effect of continuous firing on some of these hetero- 
geneous structures, unless adequate means of cooling were 
adopted, could hardly fail to be disastrous to the sound- 
ness of the inner tube, and the suggested increase of 
chase hooping, if the theories advanced are acceptable, 
would not be in the least a remedy. 

The principle of hooping, or balance of pressure by 
shrinkage, is exceedingly ingenious, and if the outer coil 
could be kept at such a condition of higher temperature 
than the inner tube as to allow for the circumferential 
dilatancy of the latter by the increase of temperature 
due to the residual heat from explosions, the built-up 
guns would be quite safe in this respect. My own inven- 
tion was intended to regulate the temperature of the coils 
and the inner tubes. 

Theoretically a gun should be perfectly homogeneous, 
and be built throughout of chemically similar material. 
Open-hearth steel carefully produced, and thoroughly 
mixed by pouring from ladle to ladle on Riley’s plan, 
would be the material, par excellence, for big guns. 
I should like to see Chernoff’s centrifugal plan of gun cast- 
ing tried in this country. ree 

o doubt, as Mr. Longridge lucidly sets forth in his 
last letter, one of the defects of our existing heavy 
ordnance is the increasing twist of the rifling, but assuming 
the least surface fracture in the lining, this would seriously 
affect the circular motion of the projectile, and havea 
tendency to produce the partial jam with a consequent 
enormous increase of pressure. ‘ 

However, whatever the causes of the deficiency of the 
aggressive elements of our first line of defence, your sug- 
gested and comprehensive competitive trials would 
doubtless clear away the mist of suspicion, which may 
after all be proved to be more imaginary than real. Sir 
William Armstrong’s recent speech at the last annual 
meeting of the company in which he is deeply interested, 
is pleasant reading for those who hold dear the honour 
of the leaders of our noble profession. In the Leeds Mercury 
of to-day, a leading pared terminates as follows: ‘Sir 
William Armstrong has, however, given an answer so far 
as those imputations pointed to the Armstrong Company, 
and he has done so in language which is not the less con- 
clusive because it is dignitied and moderate.” 

Yours faithfully, 
B. H. Tuwalte. 

87, Victoria-street, Liverpool, October 2, 1886. 








THOMPSON’S STEERING GEAR. 
To THE Eprror OF ENGINEERING. 

Str,—Last week I had prepared a letter to your ad- 
dress to the same effect as that of ‘“‘ Ploughboy,” viz., to 
prove that the effective leverage in Thompson’s steering 
gear is constant, 

In the act of posting it, however, it suddenly struck me 
that there must be something else involved in the pro- 
blem, because for the same distance which the nuts travel 
over the screw, the angles traversed by the rudder are 
greater near the middle than near the end ; I therefore put 
the letter back into my pocket and thought the matter 
over once more, At the end I came to the conclusion 
that the bushes being movable in the slots, the working of 
the gear must be compared to a wedge which is forced 
between two inclined surfaces (the slot and the guide-rod, 
shaded in my diagram). The force P of the screw must 
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be decomposed in two components Q and K. Q is perpen- 
dicular to the guide-rod, and besides giving rise to fric- 
tion has no effect ; K perpendicular to the slot tends to turn 


the rudder, the leverage being K xr; but K= 


fore the leverage is in this case AG ° 
cos a 


» there- 
a 


When the rudder is in the middle position the leverage 
of the force P, which force has the same magnitude as 
before, is Px EO, but EK O=r cosa, therefore the lever- 
age is now Pr cos a. Cos a being always Jess than 


unity, it follows that =, which is the leverage for the 


extreme position, is greater than P cos a, the leverage 
for the middle position. 
With the insertion of this letter into your next issue 
you will kindly oblige, 
Your obedient servant, 
The Hague, October 4, 1886, H. Rernxotp. 





To THE EDITOR OF ENGINEERING. 

Simr,—What ‘ Ploughboy ” does not know may be ex- 
plained thus : 

Let B A C=45 deg., and let L AM and F A G denote 
minute equal angles, drawn here large to be seen, The 
nut-travel for a given small movement of the tiller is the 
measure of the power applied; that is, the power when 





the rudder is amidships is measured by D E as compared 
with K I when the rudder is over 45deg. This ratio is 

d tan 45 deg. sec? 45 deg. ~9 

dtan 0 deg.— 1 ‘ 
That is, the power is double at 45 deg. That is what Mr. 
Thompson means; but to make it plainer to ‘* Plough- 
boy,” L M=FG, and when the angle L A M is minute, 
L M is greater than D E in the ratio of the square root of 
2 to 1; and FG is equal to LM, so that Dr = 4/2, 


Then K L is also greater than F G in the ratio of the 
square root of 2 to 1, so that K I. is to D E as2 tol. 
‘* Ploughboy,” however, is not wrong about the curved 














turnip-cutter handle ; he may keep his mind easy on that 
oint. 
P As to the ‘‘twisting strain set up,” that is all under- 
stood and provided for inthis as in more than a thousand 
sets of steering gear the same in this respect, now afloat, 
many of which have been working satisfactorily for more 
than a quarter of a century. 
The points referred to by ‘‘ Ploughboy” are not what 
is novel in Mr. Thompson’s invention. G. 





To THE EprTor OF ENGINEERING. 

S1r,—In reply to ‘‘ Ploughboy’s” letter in your issue of 
the Ist inst. regarding my steering gear illustrated in 
your journal of the 17th ultimo, permit me to try to put 
him right with regard to my claim to gain an increase of 
power as the rudder goes over. 

Apart from this claim (which is the feature of the ma- 
chine) there would be really no improvement on the usual 
pattern of screw-steering gear. To make the matter as 
clear as possible I annex a diagram showing the move- 
ments of the crosshead and rudder for each successive 
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revolution of the steering wheel, from which it will be 
easily seen that as the rudder goes over the sliding pins 
move further from the centre of rudder stock, thus con- 
tinually increasing the leverage of the crosshead and 
decreasing the rate at which the rudder travels for each 
revolution of the steering wheel. I understand it is a 
universally recognised principle in mechanics that with a 
gain in speed a loss in power results, and vice versa. That 
the speed of the rudder is gradually reduced for each 
turn of the steering wheel from amidships to hard over, 
the diagram clearly shows, and I maintain that a corre- 
sponding increase of power results. . 
Your correspondent is correct in saying that there is a 
slight twisting strain, and I shall be pleased to learn 
from him of any steering machine that is free from thia 
strain, 5 
He further says that, “‘we have a screw in tension 
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applied to the centre of a beam 5 ft. 9 in. between 
supports.” 

T must here point out that the strain on this beam does 
not fall on the centre, for, as a matter of fact, the greatest 
strain occurs when the rudder is hard over, and conse- 
quently when the crosshead is furthest from the centre of 
the bar, so that, instead of a beam 5ft. 9in. between 
supports loaded at the centre, we have the load near the 
end of the support, and if a closer examination is made of 
the drawing it will be seen that two beams are provided 
between which the strain is divided. 

The other feature of the gear, viz., the possibility of 
connecting screw gear to crosshead when rudder is 
*‘ charging” is claimed by no other gear, and if your 
correspondent had an opportunity of seeing the gear in 
the Liverpool Exhibition he would not fall into the error 
of supposing that the crosshead and screw gear must be 
in position before tightening the former. 

It can be tightened instantaneously at any angle and 
adjusted almost automatically by slightly slacking away 
the crosshead until in position, and then by a single turn 
of the screw tightening and adjusting at the same moment. 

Yours truly, 
. B, THOMPSON. 
Tay Foundry, Dundee, October 4, 1886. 








RIGG’S REVOLVING ENGINE. 
To THE EprTor OF ENGINEERING. 

Srr, —In your issue of September 17 there is an abstract 
of my Birmingham paper on the above subject, and your 
correspondent ‘‘R.” has been good enough to interest 
himself in the questions which this engine raises so far as 
to write a letter in your issue of September 24, to which 
he courteously suggests my replying. 

Regarding his first proof that there must be pressure on 
the stud around which the cylinders revolve, he is un- 
doubtedly correct, and seems unaware that the discussion 
to which he refers was as to the valve faces wearing con- 
vex, and this character of wear has not yet been observed, 
No engine can ever be balanced so far as its pressures are 
concerned, or else it would never turn round at all. Many 
engines are balanced statically so far as their revolving or 
reciprocating parts are concerned, but in very few engines 
can there be found any approach to a dynamic balance, 
and it is this last which gives most trouble to engineers. 

In the revolving engine there are no reciprocating parts 
at all, and the statical balance is identical with the dyna- 
mical balance, and this may:be easily appreciated by re- 
garding the cylinders as revolving around the centre A 
(page 326). By construction they are all of equal weight, 
and the small changes in their angular relationships re- 
garding each other have no practical influence in disturb- 
ing their balance at whatever speed they may run. Then 
the pistons are always at the same radial distance from 
their common centre B, and when once balanced by con- 
struction they also revolve without disturbance of equili- 
brium at any desired speed. 

These conditions are not influenced by the fact that the 
pistons are within their cylinders, while revolving, except 
in a very small degree by the angular relationships already 
mentioned. Thus the revolving engine is balanced dyna- 
mically (that is, while running) and statically by construc- 
tion, and it can run at any desired speed without appre- 
ciable vibration, because there is no absolute reciproca- 
tion of any of its parts in relation to the foundation ; but 
the revolution of cylinders and pistons on separate centres 
answers the same end as a true reciprocation, so far as 
the obtaining of power is concerned. 

““R.” remarks further that changes occur in the angular 
velocity of the cylinders during one revolution, but these 
(corresponding to similar charges in ordinary engines) do 
not influence the flywheel, because there are several 
cylinders so affected, and the increasing velocity of une is 
paid for by the diminishing velocity of another with quite 
enough accuracy to permit the flywheel to run at a 
uniform speed. There are numerous most interesting 
points in connection with this engine, and I hope to have 
made those clear which your correspondent has touched 
upon, I am, Sir, yours truly, 

London, October 4, 1886, ARTHUR Rice, 





JUBILEE OF RAILWAYS, PARIS, 1837. 
To THE EpIToR OF ENGINEERING. 

Sir,—We beg to inform you that the Jubilee of Rail- 
ways will be celebrated in Paris next year. 

On this occasion there will be held : 

_ 1. An International Exhibition of Railways, and of 
industries connected with them, which will be open frum 
May to October, 1887, 

2. An International Congress, composed of delegates 
of railway companies, chambers of commerce, syndical 
chambers of trades, scientific societies, and others. 

The Jubilee of Railways is under the patronage of the 
ministers of public works, industry and commerce, agri- 
culture, post and telegraphs, war and marine, of M. 
Ferdinand de Lesseps, and of over one hundred and fifty 
gentlemen representing the Municipal Council of Paris, 
the Senate, the Chamber of Deputies, chambers of com- 
—s syndical chambers of trades, manufacturers, and 

ers. 

We beg to solicit the aid of your estimable journal to 
make known that every information can be obtained at 
cur London offices, as above ; and for this purpose we 
appeal to the usual courtesy of the English Press, who 
will, no doubt, appreciate the importance of such an 
international qibeting. 

Ve remain, Sir, yours faithfully, 
_ ,AL¥F. Louss, 
The Commissioner-General for England and the 
Colonies. 


New Broad street House, London, October 2, 1886, 








THE FRACTURE OF LOCOMOTIVE AXLE- 
BOXES. 
To THE EpiTorR OF ENGINEERING. 

Sir,—I should feel very much obliged to any of the 
readers of your valuable paper who could tell me the 
cause of the fracture of the front flange nearest the wheel 
on each of the leading axle-boxes of a locomotive on the 
South-Eastern Railway. The engine was not built b 
the company, and is a four-wheel coupled, front tan 
engine with a trailing bogie. The diameter of the coupled 
wheels is 5ft. 4in. ; cylinders, 18in. by 26 in. ; with the 
steam-chest between centres being 2 ft. 44 in. apart. The 
frames are single inside and the axle-boxes in question 
are of brass it in. on the journal, on the flats 13in. by 

j;in. The flanges mentioned, which are broken com- 
pletely off and had }in. liner, are ? in. thick, the greatest 
depth being 2in. tapering to 1in., which was the width 
of the bearing. Steel wedges are used on the front side 
for taking up the wear. The springs are underhung. 

Hoping you will find space for this, 

I am, Sir, yours truly, 
Ashford, Kent, October 4, 1886. ARGosY. 





WHEELS FOR WIRE ROPE. 
To THE EpiTor OF ENGINEERING. 

Srr,—Your correspondent, ‘‘S.” in this week’s Enat- 
NEERING, will find simple rules for proportioning wire rope 
pulleys, in ‘* The Works Managers’ Handbook of Engi- 
neers’ Rules and Data,” by Hutton, published by C. 
Lockwood, Stationers’ Hall-court, Ludgate-hill, E.C. 

Penge, October 2, 1886, S. TurNER. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again active last Thursday, and prices, although not clos- 
ing at the best, showed a further gain of 24d. per ton. 
There were transactions on forenoon ’Change at 40s. 6d. 
to 40s. 8d. cash, also as 40s. 8d. to 403. 9}d. one month, 
with buyers at the close at 40s. 74d. cash and 40s. 94d. 
one month, and sellers at 4d. per ton more. In the after- 
noon business was done at 40s. 9d. down to 40s, 64d. cash, 
also at 40s. 11d. down to 40s. 84d. one month, and at the 
close there were sellers at 40s. 74d. cash and 40s. 94d. one 
month, and buyers at 4d. per ton lower. Friday’s market 
opened very strong, and prices closed 14d. per ton higher 
than on the previous day—making an advante of 10d. 
per ton over the week. Transactions were reported dur- 
ing the forenoon at 40s. 9d. to 40s. 8d. cash, also at 
40s. 11d. to 40s, 10d. one month, the close being buyers 
at 40s. 84d. cash and 4(s. 10d. one month, and sellers 
asking 4d. more per ton. Business was done in the after- 
noon at 40s. 84d. and 40s. 8d. cash, also at 40s. 10d. and 
40s. 94d. one month, with buyers at the close offering 
40s. 84d. cash and 40s. 10d. one month, and sellers at 4d. 
ed ton higher. The market also opened very strong on 

onday, and prices advanced to 41s. 3d. cash—the 
highest quotation touched this year, and 3s. 4d. over the 
lowest quotation of last March. The close, however, 
was 34d. under the last price, but still 24d. above last 
week’s close and highest figure. Transactions took 
place in the morning at 40s. 10d. up to 41s, 3d. cash, 








also at 41s. 04d. to 41s. 5d. one month, and at the! T 


close of the market sellers were asking 41s. 2d. cash and 
41s. 4d, one month, with buyers at 4d. less per ton. In 
the afternoon business was done at 41s. 44d. to 41s. 2d. 
one month, also at 41s. 14d. to 40s. 114d. cash, with sellers 
at the close at 40s. 114d. cash and 41s, 2d. one month, 
and buyers at 1d. per ton lower. The warrant market 
was yesterday in a state verging on excitement, and prices 
were run up to 41s. 9d. cash, being an advance of 6d. per 
ton on Monday’s best, and 84d. on the closing quotation. 
The ‘‘ bears” were driven nearly wild by the advance of 
prices. Over the two days the rise amounted to about 
1s. per ton, being equal to 251. per warrant (500 tons), or 
25001. per 100 warrants, which is an average sale. Busi- 
ness was done in the morning at 41s. 14d. to 41s. 3d. 
and at 41s. 34d. to 41s. 5d. one month, and the close was 
41s. 3d. cash and 41s. 5d. one month. The afternoon 
quotations ranged from 41s, 34d. to 41s. 9d. cash, and 
from 41s, 6d. to 41s, 104d. one month, with sellers at the 
close at 41s. 8d. cash and 41s, 10d. one month, and buyers 
at 4d. less perton. Middlesbrough and hematite warrants 
advanced about 6d. per ton, as a result of the increase in 
the prices of Scotch pig iron, the former being quoted at 
31s. 74d. cash buyers and 31s. 9d. sellers, and the latter 
at 42s. 9d. cash sellers and 42s. 6d. buyers. There was 
some fluctuation in prices to-day, but at the close they 
were well sustained, though not actually at the best. In 
the forenoon they ranged from 41s. 1ld. to 41s. 9d. 
and up to 41s. 10d. one month, and from 41s. 84d. to 
41s. 7d. cash, and in the afternoon business was done 
at 41s. 6d. down to 41s, 3d. and upto 41s. 7d.cash, also at 
41s, 8d. to 41s. 54d. and up to 41s, 9d. one month, the 
close being sellers at 41s. 7d, cash and 41s. $d. one month, 
with buyers at 4d. per ton lower. Much of the excite- 
ment in the market this week is due to the fact than on 
Monday it was reported that of the twelve furnaces in 
blast at Gartsherrie Iron Works it had been found neces- 
sary to damp down eight, in consequence of an accidental 
subsidence of a retaining wall at the works, When the 
damage is repaired it is probable that not more than four 
of the furnaces will be blown in, as the remaining four are 
in need of being relined. The stoppage of these eight fur- 
naces will have the effect of reducing the output of pig 
iron to the extent of 1600 or 1700 tons per week. An 
additional furnace has been blown in at Carnbroe Iron 
Works, making 70 in blast, as compared with 90 at the 
same time last year. The number now blowing is the 
smallest for a very long time, and the total output is cur- 
tailed about 4200 tons per week under what it was a year 
ago. Yesterday’s panic was in great measure the result 





of severe speculations in a rising market, and the ‘‘ bears’ 
being caught by the “bulls” over the excitement conse- 
quent on such a great reduction in the output. There is 
certainly a better demand all round, especially for makers’ 
iron, more liberal buying beingreported both on American 
and on Continental account. The freightage rate for pig iron 
to New York has been advanced to 7s. 6d. per ton, but it 
is hoped that the rate will not be raised to the extent of 
checking the demand. During the past two weeks the 
shipments of pigiron from all Scottish ports only amounted 
to about 15,500 tons, or 6800 tons less than during the 
two corresponding weeks of last year. Those of last week 
included 865 tons to the United States, 1106 tons to 
Canada, 330 tons to Australia, &c., 180 tons to France, 
550 tons to Germany, 230 tons to Russia, and smaller 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon amounted to 824,206 tons, as compared with 
822,916 tons yesterday week, thus showing an increase of 
1290 tons for the week. 

Mining Institute of Scotland.—An ordinary meeting of 
this institute was held in Glasgow last Thursday even- 
ing. Mr. J. S. Dixon, president, pinay ye the chair. 
Papers read at a previous meeting on the report of the 
Royal Commission on Accidents in Mines, M‘Kinless’s 

auzeless safety lamp, and the recently published 

ines Regulation Bill, led to an interesting discussion 
on ventilation, the dealing with coal dust, and the de- 
scription of safety lamps to be used. Mr. Ralph Moore, 
Inspector of Mines, defended the commissioners, whose 
report, he said, was the most important on the subject 
that had been issued in his time. Afterwards, on the 
suggestion of the president, it was remitted to the council 
to take steps to recommend a substitute lamp for the 
Scotch gauze lamp, which is understood to be the one 
aimed at in the Government Inspector's circular. Mr. 
Henry Aitken, Falkirk, offered some criticisms on the 
Mines Bill, many of the alterations proposed in which 
he held to be unworkable, an opinion which was generally 
concurred in. Mr. Gilchrist, Earnock Colliery, Hamilton, 
contributed a paper entitled ‘‘ Notes on Experiments with 
Settle’s Patent Gelatine Water Cartridge at Earnock 
Colliery.” 

The Late Mr. James Hunter, Ironmaster.—The death is 
announced of Mr. James Hunter, who was for thirty years 
managing Sarwar of the Coltness Iron Company, and was 
prominently identified with the development of the iron 
manufacture in Scotland for nearly half a century. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Wages Question in Yorkshire.—The nego- 
tiations in connection with a Miners’ Board of Concilia- 
tion on wages questions have fallen through. One of our 
correspondents states that the recent negotiations be- 
tween the miners and the coalowners as to the sliding 
scale commenced with a scheme submitted by the miners’ 
secretaries in December. A deputation from the miners 
attended before the Standing Committee of the South 
Yorkshire Coalowners’ Assurance Society to advocate 
the adoption of the scheme as then drafted. The owners 
at the outset expressed a strong preference for the sliding 
scale, but this the miners’ deputation then objected to. 
he scheme was drafted, was altered and amended as to 
details and language, and eventually the coalowners un- 
dertook to submit it to the general body of coalmasters of 
the district. This was done, and a consultation also took 

lace with the West Yorkshire Coalmasters’ Association. 

he result was that after several meetings the coalowners 
as a body unanimously came to the conclusion that in 
order to insure a satisfactory working of the scheme, it 
would be necessary to eliminate that part which provided 
that the rate of charges should be the minimum rate paid, 
and that an equitable sliding scale should be agreed upon 
as an accompaniment to the scheme, provided that there 
should be a proposed umpire and Board of Conciliation, 
was a clear basis on which to form their decisions. The 
progress of the negotiations appears clearly, from the 
correspondence that has passed between Mr. I. Parker 
Rhodes, the secretary of the Local Owners’ Association, 
and Mr. Pickard, M.P., on behalf of the men. Those 
letters show definitely that the coalowners have not re- 
fused to accept a sliding scale, but, on the ccntrary, it is 
the establishment of a sliding scale, together with the 
proposed Board of Conciliation that they desire. The 
request for a sliding scale on the part of the owners, and 
their desire to abolish the proposed fixing of a minimum 
wages rate, appear to be the two rocks which have 
wrecked the negotiations between the parties. 

The Whitby Shipbuilding Trade.—Messrs. James Turn- 
bull and Son, iron shipbuilders, Whitby, have received an 
order to construct a new steamer of 3500 tons for Messrs. 
Turner, Brightsman, and Co., London. This will be the 
largest vessel ever built at Whitby, being 20 ft. longer 
than any hitherto launched at that yard. The news of 
the revival of of the iron shipbuilding trade at Whitby, 
which has been so very much depressed for the last two or 
three years, has caused a great amount of satisfaction, for, 
as the vessel has to be delivered in the spring of next year, 
remunerative employment will be afforded to a large 
number of men during the winter months, who, other- 
wise, would have been in the greatest poverty. 


Miners’ Wazesin South Yorkshire.—A rumour has been 
circulated that the Yorkshire Miners’ Association con- 
template an immediate appeal to the coalowners for the 
return of the 10 per cent. reduction conceded by the 
miners eighteen months ago. Whatever they may ‘‘ con- 
template” has not been officially communicated to the 
representatives of the Masters’ Association in Sheffeld, 
and on close inquiry I find that the threat to again place 
40,000 persons out of work, for the sake of an advance 
that cannot be conceded, is utterly without foundation, 
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FRIDAY, OCTOBER 8, 1886. 
LOSS OF LIFE AT SEA. 
WE alluded in our issue of the 10th ult. to the 
large annual loss of life that takes place from un- 
classed wooden vessels engaged in the coal trade, 
and we ventured to suggest that the efficacy of the 


means at present employed by the Board of Trade 
to prevent such vessels putting to sea in an un- 








seaworthy condition might profitably engage the 
attention of the Royal Commission now sitting. 
The present is not the first Commission that has 
had this difficult problem under consideration. The 
existence of the evil was fully appreciated at the 
time of the Royal Commission on Unseaworthy 
Ships, although that body failed, after a long in- 
quiry, to make any recommendation on this or any 
other point which, so far as can be judged, has had 
the effect of reducing loss of life at sea to the 
smallest extent. They appeared, indeed, to depre- 
cate any further interference with shipping, and 
argued for the removal of restrictions which have 
proved of the greatest benefit. They even went so 
far as to call in question the propriety of continu- 
ing the official survey of passenger vessels, for they 
remarked: ‘* We even consider it to be a question 
worthy of serious consideration whether in the 
case of passenger ships the certificate of the Board 
of Trade, so far as regards specific approval, should 
not be expressly confined to the number of passen- 
gers to be allowed, and to the accommodation for 
their health, comfort, and general security; all 
questions of seaworthiness of hull, machinery, 
and equipment being left to the owners, subject 
only to a general power of interference in 
case of a danger sufficiently apparent to justify 
special intervention.” Fortunately the opinions 
of Parliament and of the country were not in 
harmony with those of the Royal Commissioners upon 
this point, and their suggestions were not, there- 
fore, acted upon, but there is little room for wonder 
in view of such a statement of opinion that the Com- 
mission failed to see any necessity for further 
interference with other classes of ships in which the 
safety of human life is not involved to anything 
like the same extent as in passenger vessels. As 
regards the present inquiry, the subject of loss of 
life from unseaworthy wooden {vessels does not 
appear as yet to have been brought prominently 
forward, and in that respect it differs from the 
inquiry held thirteen years ago, at which Mr. 
Plimsoll, who fully appreciated the evil, and had 
his own proposals for grappling with it, pressed it 
most persistently before the Commissioners. It 
was the opinion of Mr. Plimsoll that the Board of 
Trade should be empowered to undertake the com- 
pulsory periodical survey of all unclassed vessels, 
and in 1873 he introduced a Bill into Parliament 
for the purpose of, carrying his views into effect. 
His Bill failed to pass, although he pressed it 
forward in the two succeeding years, but the Govern- 
ment carried a measure in the same session under 
which the Board of Trade, which previously had 
possessed but very little control over the mercan- 
tile marine, were given much greater power to 
detain and survey vessels which their officers 
deemed unseaworthy. Inthe discussion which 
took place at that time this journal stood almost 
alone in advocating the compulsory periodical 
survey of unclassed vessels by the Board of 
Trade, or preferably by the independent register 
societies established in the country, but the Board 
appeared to shirk the responsibilities which such an 
act would have entailed, while they were not dis- 


372 | posed to allow so much of the control of merchant 
fl shipping to pass out of their hands into those of 


other bodies. Ourrecommendations were thus not 
adopted, but after the lapse of more than ten years 
we cannot but feel, from an examination of the 
statistics which the yearly Wreck Abstracts furnish, 
that we were right, and that had the compulsory 
periodicalsurvey of all unclassed vessels been insisted 
upon, one of the principal of the causes which have 
led to the appointment of the Royal Commission 
would have had no existence. 

It cannot be denied that the powers at present 
possessed by the Board of Trade in connection with 
the survey and detention of unseaworthy ships are 
large. The Board have the power to detain a 
vessel if their surveyor suspects her to be unsea- 
worthy, and when she has been detained they can 
require her to be opened out for survey, subject to 
the right of the owner to sue for damages in the 
event of the surveyor’s suspicions proving ground- 
less. Yet notwithstanding these extensive powers, 
which at one time were so freely used that no fewer 
than 286 ships were detained during the first nine 
months in which the Act was in force, what does Mr. 
Thomas Gray say, in his evidence before the Royal 
Commission? He remarks that, ‘‘ The great bulk of 
the coal trade being carried on in vessels trading from 
the United Kingdom, it may be asserted that a large 
proportion of the loss of life at sea should have 
been prevented by the detention in the United 





Kingdom of coal-laden vessels improperly loaded 
or unfit for the work. This may be so, but whether 
it be so or not, it is my duty to point out that in 
spite of surveys, and in spite of all other preventive 
measures that have as yet been adopted, the loss 
of ships engaged in the coal trade is not only great 
but is increasing ;” and he goes on to remark that 
whenever owing to bad weather an increase takes 
place in the number of vessels lost, that increase 
is always most marked in the coal trade. It is only 
right to add that Mr. Gray attributes the loss of 
coal-laden ships chiefly to improper construction, 
overloading, and undermanning. It will thus be 
seen that he attributes few, if any, of these losses 
to unseaworthiness in the sensethat the vessels were 
out of repair, but inasmuch as it is the duty of the 
officers of the department, of which Mr. Gray is the 
head to prevent such vessels putting to sea, his 
opinion on this point is scarcely entitled to as much 
weight as upon matters in which he is not so directly 
interested. For if losses from such a cause were 
admitted by the department, upon the department 
the responsibility would rest. But seeing that the 
Board of Trade admittedly possess large powers 
for the detention of unseaworthy ships, the 
question arises how it comes about that such 
vessels are not in all cases detained? The 
answer is, that while the system under which 
the Board of Trade surveyors act, admits of 
the detention of vessels whose unseaworthiness is 
apparent from a superficial inspection, it does not 
enable hidden defects to be discovered. In their 
preliminary report the Royal Commission on Un- 
seaworthy Ships remarked that ‘‘a cursory inspec- 
tion by a person acquainted with shipbuilding might, 
however, serve to detect many defects, and if the 
surveyor had power to stop the ship from sailing the 
exercise of this power might occasionally prevent the 
loss of life.” Nobody will be disposed to question 
the accuracy of this statement, and we are willing 
to believe that the Board of Trade surveyors, armed 
with such powers as the Commission contemplated, 
do detain many vessels whose unseaworthiness is of 
the kind to which they referred. But it is obvious 
that a vessel may be unseaworthy from defects 
which no superficial inspection will expose. To 
ascertain even the condition of the planking of the 
bottom it would be necessary to dock or beach a 
vessel and strip the metal sheathing. The timbers 
of the frame may be in many places rotten, and 
the planking by which they are covered may be 
sound. To discover such defects it would be neces- 
sary not only to take off the metal sheathing, but 
to remove portions of the outside planking. But 
before this can be done the vessel has to be officially 
detained as unseaworthy, and as no surveyor would 
feel warranted in recommending the detention of a 
vessel without something tangible to go upon, it 
follows that the supervision of the Board of 
Trade must be practically valueless for the de- 
tection of unseaworthiness of the character to 
which we have referred. To show that we have 
not in any degree overstated the difficulties of an 
effective survey, we may refer to the rules of 
Lloyd’s Register for the survey of wooden vessels, 
rules that are based upon the experience of the sur- 
veyors to that body extending over very many 
years. When the period for which a vessel was 
classed when new, ranging from eight to twenty 
years according to the materials employed and 
method of construction, expires, the class can be 
continued for a term of years not exceeding two- 
thirds of the original class provided she be placed 
in dry dock or on blocks, the metal stripped and the 
outside planking scraped bright, listings be cut out 
of the ceiling at the ends, and the outside planking 
removed in various places to enable the condition 
of the timbers of the frame to be ascertained, 
numerous treenails and bolts be driven out in 
various places over the bottom, &c. Although the 
overhaul as prescribed is very thorough, it does 
not in many cases represent nearly the whole of the 
opening out that has to be done, for if the exami- 
nation shows that the vessel is not in a good state of 
preservation, the surveyor requires more planking 
to be removed and more treenails drivenout. Such 
a survey as we have outlined takes place at a com- 
paratively early stage of a vessel’s existence, and if 
at a later period it be desired to restore her class to 
the A character, a still more rigorous survey has to 
be undergone, involving in many instances a heavy 
expenditure. The consequence is that cases fre- 
quently arise in which owners who are doubtful 
about their vessels turning out well, or who see 
enough during the first day or two of the survey to 
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enable them to gauge the expense of reclassification, 
retire from the survey, abandon the class, close 
the vessel up, and run thenceforth under the more 
benevolent inspection of the Board of Trade. This 
practice appears to have grown alarmingly frequent 
of late, for we find on reference to Lloyd’s Register 
Book for the current year that while 1798 wooden 
vessels have a class, no fewer than 2140 vessels 
have been disclassed, or the disclassed exceed the 
classed in number by 342. Such exhaustive surveys 
as are enforced by Lloyd’s Register are no doubt 
necessary if a vessel is to maintain the title to be 
fit to carry dry and perishable goods to and from 
all parts of the world, but we are far from saying 
that because a vessel is disclassed she should be 
held to be unseaworthy. A vessel that may be well 
adapted for coasting, or for the trade with European 
ports, may be utterly unfitted to cross the North 
Atlantic or to round Cape Horn in the winter 
months. But where a thorough periodical survey 
is not compulsory it will not as a rule be held, 
and no mere superficial examination such as is 
usually made, frequently when a vessel is loaded 
and about to put to sea, can possibly discover de- 
fects which experience has shown are only to be 
detected by a rigorous and systematic inspection. 
Another disadvantage which the Board of Trade 
ofticer labours under in the execution of his arduous 
duties, as compared with the surveyor to a register 
society, is that while the latter is in possession of 
full information regarding the original construction 
of each vessel classed as well as of surveys subse- 
quently held, and of repairs executed, the former is 
frequently called upon to inspect a vessel which he 
sees for the first time, and of whose history he has 
no information save what can be gleaned as to the 
date of build, &c., from the official register. He is 
thus hampered by a want of information as to the 
antecedents of the vessel with which he has to deal, 


. and has no doubt sometimes been led into allowing 


a ship to leave that should have been detained. 
If a record were made by the Board of Trade of all 
repairs executed under the cognizance of their 
surveyors, and the same circulated for the infor- 
mation of the staff, much advantage would thereby 
accrue in the carrying out of subsequent surveys. 

it may be said that if it be the fact that wooden 
vessels are frequently sent to sea in an unseaworthy 
condition, the inquiries into the causes of loss 
which are held at the instance of the Board of 
Trade, would in some cases at least establish the 
fact, notwithstanding the acknowledged difficulty 
of doing so after the loss of a vessel. But upon 
making an examination of the reports of wreck in- 
quiries, and of the wreck abstract for the year ending 
June 30, 1882, we were astonished to find that 
while 44 coal-laden wooden vessels were reported as 
missing during that period, five only formed the 
subject of subsequent inquiry. The case proved to 
be even worse as regards coal-laden vessels that had 
foundered, for while 33 were so lost, one inquiry 
only appears to have been held. Among the missing 
vessels was one 52 years old, one 44 ‘years, and 
another 41 years, while among the foundered was 
one 66 years old, and another so old that her age 
was unknown. In neither of these five cases was 
any inquiry instituted, although from the ages of 
the vessels it appears that they would have formed 
very fitting subjects for investigation. Indeed, 
seeing that in most instances where iron steamers 
are Jost a searching investigation is conducted, it 
would be well if the Board of Trade were to furnish 
some explanation of the apparent laxity displayed 
in connection with the class of vessel to which we 
have drawn attention, especially as it may be said 
that as the department is responsible for their 
putting tosea, they are not very anxious to have the 
cause of loss too closely investigated. 

We have endeavoured, so far as possible, to point 
out the causes which admit of wooden vessels that 
are badly out of repair being sent to sea under the 
eyes of the officers of the Board of Trade. The 
fault does not lie with the officers, but with the 
present state of the law which requires them to 
exercise supervision without affording them the 
facilities for making that supervision effective. 
What is really wanted in order to put an end to 
structural unseaworthiness is, as we contended 
years ago, a specified periodical survey which all 
unclassed vessels should be required to undergo. 
It would not be necessary for such a survey to be 
so stringent as those held by the register societies, 
and its stringency may, where possible, be made to 
depend upon the trade in which the vessel is en- 
gaged. Whether the duty should be undertaken 





by the Board of Trade staff or by Lloyd’s Register 
Society, withits more complete organisation, appears 
to us not to matter much. It would no doubt be 
well done by either, but we may point out that the 
fact of the existence in the country of another 
register society, which was raised as an objection 
in 1873 to the duty being conferred upon Lloyd’s 
Register, no longer has any force, as the two bodies 
have now been amalgamated. 








“BIG GUNS.” 

Qui s’excuse, s’accuse. Never before have we 
been so impressed with the force of this well-worn 
expression. In our last issue, when referring to 
certain recommendations, we asked, ‘* What next ?” 
Reviewing the list of special pleaders—Sir Frederick 
Bramwell, Sir William G. Armstrong, Sir John 
Adye, Governor-General of Gibraltar, the Director of 
Artillery, heads of departments, and assistants—we 
may reasonably inquire, ‘‘ Who next ?” 

The addresses of these gentlemen have not only 
been shrewdly written, but artfully timed, and all 
unite in a defence of a system and material practi- 
cally unsatisfactory. 

We need but glance at the addresses recently de- 
livered at the Holborn Restaurant ; they naturally 
were full of mutual approval of Departmental 
policy. But in regard to General Adye’s letter to 
the Times, it is surprising that an officer command- 
ing such an important fortress should even suggest 
a recommendation that must tend to retard the de- 
velopment of heavy artillery. Doubtless having 
served as Director of Artillery and Surveyor-General 
of Ordnance he hastens to the defence of the body 
of which he was once a part, and makes another 


example of ‘‘those who have been brought up in. 


the public service and are steeped in its traditions, 
opposing every change with all their individual 
power and that of the system to which they belong.” 

Sir William Armstrong, in admitting the object 
of his address, is a little more plain spoken, for 
he says, in conclusion, ‘‘ I trust these observations 
will have the double effect of exonerating the 
Elswick Company and allaying the alarm which 
has lately been excited in the public mind,” &c. 

The Attorney-General’s decision and the Els- 
wick Company’s legal action against the journal 
that has been the principal accuser, ought to be a 
sufficient reply to personal accusations. Cleaning 
or smirching the reputations of accused or accusers 
will make our guns neither better nor worse. No- 
thing but fair open competition of material will 
decide the merits of the Department’s officers and 
the critics’ guns. 

The more those connected with, and interested 
in, the departments and committees, attempt to 
prove that the present methods and results are 
the best to be obtained, the firmer should be 
the demand to have this publicly and practically 
demonstrated. In the Parliamentary Blue-Books 
to which Sir William has referred us, we find evi- 
dence which makes an interesting commentary 
on some parts of his recent address. Referring to 
his gun first brought forward thirty years ago, he 
says: ‘‘T assert that it utterly eclipsed the cast- 
iron smooth-bored guns previously in use, and that 
it afforded a fair start in a radically new system, 
which, if it had been followed up with reasonable 
patience, would long ago have led this country to 
the possession of a well-tried breechloading arma- 
ment.” 

In 1863, a date seven years after the period to which 
the above statement refers, we find in his evidence 
before the Ordnance Committee of 1863 that he ex- 
pressed the following opinion: ‘‘To make large guns 
on the principle of solid forged tubes, either of steel or 
iron, I consider entirely out of the question, because 
we can never penetrate the interior of the mass so 
as to discover the existence of flaws. In the case of 
wrought iron it is difficult, even with a block large 
enough to make the internal barrel, to avoid flaws 
and soft places; and that difficulty would be very 
much increased if the entire gun was made up of 
such a mass. In short, I feel perfectly satisfied 
that the principle of construction which is exempli- 
fied in my original gun, is the best that as yet been 
brought forward, and I see very little prospect 
of its being superseded. The only question is 
whether we can obtain the proper material 
for a steel barrel with uniformity of quality. Mr. 
Whitworth, who is my chief opponent in this 
matter, admits the propriety of the built up system 
as applied to large guns. We are both agreed with 
respect to the expediency of using the steel tube ; 





but he contends that the external parts of the gun, 
as well as the internal, should also be constructed 
of steel. Upon this point I entirely differ from 
him. I consider that, although steel is, as he 
states, very much stronger in a tensile point of 
view, yet that it is not so strong as wrought iron as 
regards concussive strains. There is no difficulty in 
making wrought-iron coils, so as to give requisite 
strength ; and as they are cheaper, you can have 
no inducement to substitute steel cylinders for the 
coiled hoops I have hitherto adopted. From the 
very first I did not pledge myself exclusively to 
breechloading ; though it has great advantages, 
breechloading guns would be heavier than muzzle- 
loading, and this increase of weight becomes a for- 
midable objection.” Yet Krupp was manufactur- 
ing all-steel guns in 1849 and successful breech- 
loaders in 1855. Neither Krupp nor Whitworth 
allowed themselves to be led away from what they 
believed to be the most suitable material for guns, 
and results have shown that their judgment was a 
sound one; that it was not acted upon by the De- 
partment may have been fortunate for Elswick, but 
it has proved a costly.error to the country. 

In his statement that ‘‘in the recent develop- 
ments of artillery both Elswick and Woolwich have 
had te contend with difficult problems and doubtful 
questionsof which the outside world knows nothing,” 
Krupp and others, who for so many years have 
urged the acceptance of the leading features of good 
gun construction, will hardly concur, nor will the 
majority of our readers. Sir William states that 
‘*the prosperity of the Elswick Ordnance Works 
was established by foreign support.” If this 
‘foreign support” was based upon the British 
Government’s recognition of Elswick’s guns or 
methods, is not Sir William indebted to the nation 
for at least a part of Elswick’s success? If the 
entire amount the Government has paid that 
company during the past quarter of a century 
were published, we are confident it would testify 
that a very substantial recognition has been shown 
of Sir William’s generosity and gratuitous services. 
In fact, he himself states ‘‘that the prestige of the 
British Navy throughout the world was then so 
great that the Governments of those countries with 
which Elswick had its principal dealings insisted 
upon an adherence to the established patterns of 
English naval guns.” 

Sir William alludes to the importance of the 
sailor's mastery of mechanism. Would it not be 
wiser for the gunmakers to simplify the construc- 
tion and mode of working, instead of increasing the 
difficulties of proper mechanical training of our sea- 
men in the art of gunnery? . Concerning the pro- 
gress of our heavy ordnance, Elswick may now be 
producing the most powerful artillery in the world, 
and for the sake of England’s prestige and her 
engineers’ reputation we hope it may be true, par- 
ticularly as Sir William has assured us that ‘‘ in the 
event of a serious war. . . . we shall not be want- 
ing in our duty to our country.” But this artillery 
has not yet been tested nor compared with other 
heavy ordnance, so the comparison of power can 
only be accepted on faith. 

We recognise Sir William’s abilities, and wish 
to give him full credit for advocating those things 
which are most attractive to the Government, 
and for generously rewarding those men whose 
services perhaps ought to have been retained by 
the State, but we would suggest that no simpler 
and more convincing defence of Elswick could be 
made than by a public trial of a gun manufac- 
tured entirely on the Elswick principle (carefully 
stripped of any appendages justly claimed by other 
designers) with those of other constructors, say, 
Krupp, Woolwich, Whitworth, Longridge, and De 
Bange. 








THE WEATHER OF SEPTEMBER, 1886. 


TuHE fine weather of the last week of August con- 
tinued with little intermission throughout Septem- 
ber. Seldom has a backward summer been followed 
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by such a lengthened spell of fine weather. The 
whole month has been exceptionally favourable for 
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the ingathering of the northern harvest and for 
agricultural purposes in these islands generally. 
The mean atmospheric pressure and temperature at 
extreme positions, to which the Isle of Man is 
central, is shown on preceding page. 

The distribution of rainfall in frequency and 
amount is roughly represented by the following 
results, premising that as no reports were received 
from Scilly, the observations made at Prawle Point 
have been used instead : 





Places. Rainy Days. | Amount. a, 
in. in. 
Sumburgh .. aa 20 3.30 below 0.16 
Scilly .. pig 16 2.10 » 1.59 
Valencia oe pe 22 3.98 » 0.89 
Yarmouth .. és 18 1.23 w ie 














The general daily directions of the winds over 
these islands yield a resultant from §.S.W. equiva- 
lent to a wind from that direction on six days ; 
the normal resultant is W. by 8. The wind having 
been more southerly than usual, mean temperature 
has been higher ; but mean pressure has been high 
generally, though the excess has been greatest on 
the east coast, where also the rainfall has been 
less than half the usual quantity, even the south 
and west had deficient rainfall, but in the north the 
quantity was nearly the average. Rainfalls exceed- 
ing lin. in twenty-four hours were measured on 
the 3rd at Hurst Castle 1.20 in.; on the 8th at 
Mullaghmore 1.37 in. ; on the 10th at Barrow-in- 
Furness 1.64 in. ; on the 13th at Roche’s Point 
1.08 in. ; and on the 14th at Nairn 1.12 in. The 
greatest atmospheric pressure, 30.6 in., occurred on 
the 16th; the least 29.15 in., on the 9th. The 
highest temperature, 85 deg., was recorded in 
London on the Ist ; the lowest, 28 deg., at Newton 
Reigny on the 17th. Thunderstorms occurred on 
the 2nd, 3rd, and 4th in south-east England. On the 
9th a severe gale visited the west and north-west 
coasts. The notations of the weather show 11 fine 
days in the east, and only 6 in the central district ; 
and 16 overcast days in the south and only 8 in 
the east ; accordingly there was a large amount of 
sunshine in the east district. During the four 
weeks ending the 27th, the duration of bright sun- 
shine, estimated in percentage of its possible dura- 
tion, was for these islands in the aggregate 35, the 
Channel Isles 47, east England 44, south England 
40, central England, north and east Scotland, and 
south Ireland 34, north Ireland 33, south-west 
England 32, north-west England and west Scotland 
30, north-east England 25. 


FRENCH TRAMWAYS. 

Jupeine from the official returns, tramways in 
France do not appear to offer any inducement to 
the investor. The current issue of the Bulletin du 
Ministére des Travaux Publics gives very detailed 
and tabulated information upon these undertakings 
and the results of working during the three months 
ending with March of this year. The statistics deal 
with about 430 miles of tramways, the property of 
thirty-two different associations inall partsof France. 
From the tables referred to we learn that these 
lines cost in round numbers 5,300,0001., or an 
average of about 12,7001. a mile, of which 57001. 
was expended in works, and 70001. a mile on roll- 








Particulars of Nine Principal Tramways in France. 
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ing stock, or an average of 45 per cent. of the 
former and 55 per cent. of the latter on the total 
outlay. These proportions do not represent indi- 
vidual cases, the variations being very wide. 
Thus on the Nimes tramways the works cost 90 per 
cent. and the rolling stock 10 per cent. ; on some 
of the Seine lines the respective percentages were 





24 and 76, and on the Lyons tramways 3,600,000 
francs were spent on works and 8,800,000 francs 
on stock, or percentages of 85 and 15. During the 
three months ending last March the gross receipts 
on the various lines amounted in round numbers 
to 311,000/., and the cost of working to 283,0001., 
leaving a net profit of 28,000/., or .52 per cent. on 
the capital invested. The tabular statement given 
below shows the position of nine of the leading 
French companies at the date mentioned above. 

The most unfavourable record isthat of the Sevres- 
Versailles tramway, which cost 817,000 francs, and 
the working expenses of which are nearly double the 
receipts, making a deficit of 6.22 per cent. on the 
capital invested. There are five different associations 
controlling the Seine tramways ; those marked (a) 
in the preceding Table are worked by the Paris 
Municipality ; those marked (b) by the northern 
suburban Paris Tramways Company, and (c) by 
the southern suburban Paris Company. Besides 
these there is a system controlled by the General 
Omnibus Company, and another by the Department 
of the Seine. None of these concerns are flourish- 
ing, the highest return being 1.52 per cent., and 
the lowest a deficit of 1.71 per cent. It is worth 
noticing that only four companies had made any 
reserve during the time under consideration for 
renewals, &c., the Bordeaux and three of the Paris 
companies. The Bordeaux tramways system in- 
deed is the only one that shows a favourable result, 
as it pays nearly 6 per cent. on its capital, and in- 
dicates, both as regards first cost and working 
expenses, ample evidence of skill and economy. 
The range in construction expenditure is very 
great, and is not to be accounted for by anything 
shown in the tables. Rolling stock on the Bor- 
deaux lines only cost 770/. a mile; on the Mar- 
seilles line, 11,8001., while the works were 4500I. per 
mile as against 8500/. in Marseilles, and nearly the 
same in Lyons and Paris. As concerns repairs also, 
the Bordeaux lines cost only 5800 francs for repairs 
during the first three months of the year, while 
those in Marseilles cost 33,680 francs, and in Paris 
from 26,000 to 80,000 francs in the same time, the 
mileage for Bordeaux being 24, for Marseilles 14.4, 
and for Paris 36, 29.7, and 44.2 miles. Of course 
it is possible Lhat those companies whose expenses 
for repairs are so heavy, may have been engaged on 
special renewals, and it is quite probable that 
in many cases receipts and expenses may bear 
different proportions during the spring and summer 
months, but so far as the tables we have referred 
to indicate, there appears to be but one prosperous 
tramway undertaking in France. 


THE IRON AND STEEL INSTITUTE. 

Tue Iron and Steel Institute, following the ex- 
ample of the Mechanical Engineers, are this year 
holding their autumn meeting in London, in place 
of making a visit to some provincial manufactu- 
ring centre, according to their usual custom. This 
course has been adopted in order that provincial 
members may have an opportunity of visiting the 
Colonial and Indian Exhibition, and to give colonial 
metallurgists and engineers who may be in London 
an opportunity of meeting their English fellow 
workers. Considering the present unpromising state 
of the iron and steel industries, and the depressed 
condition in which iron and steelmakers now find 
themselves, the Colonial and Indian Exhibition 
may be pronounced a very useful institution. 

The meeting, which is being held as usual in the 
theatre of the Institution of Civil Engineers, com- 
menced on Wednesday last, and concludes to-day. 
There were eleven papers down on the list for 
reading and discussion, and excursions were ar- 
ranged for each day. 

On the first sitting, the usual formal proceedings 
having been disposed of, the President, Dr. Percy, 
announced that Mr. Daniel Adamson had been 
unanimously chosen by the Council as the next 
President, a selection which was confirmed by the 
meeting. 

Dr. Percy next proceeded to deliver his address. 











PRESIDENT’S ADDRESS. 


After referring to the papers that had been sent 
in by the various contributors, Dr. Percy proceeded 
to make some remarks on the alloys of iron and 
chromium. Berthier, so long ago as 1821, published 
a notice of the results of his experiments on alloy- 
ing steel with chromium,* and the following extract 
was quoted by Dr. Percy: ‘‘ The interesting in- 


* Annales des Mines, lst Series, vol, Vi., page 583, 





vestigation by Mr. Faraday of the alloys of various 
metals with steel suggested to me the idea of trying 
to introduce chromium into it. I found that steel 
thus alloyed has properties which will render it 
precious for many purposes. I have made two 
different alloys, one containing 1 per cent. of 
chromium and the other i.5 per cent. M. Merimée 
has kindly had them tested under his own in- 
spection by a very intelligent cutler. Both forged 
well, the first indeed seemed more easy to forge 
than pure cast steel. A knife blade and a razor 
were made of it, and their edge appeared hard and 
solid. But what was the beautiful damask they 
acquired when rubbed with sulphuric acid. . . . I 
prepared this alloy by heating in a forge in Hessian 
crucibles cast steel of first quality, broken into 
small pieces, with an alloy of iron and chromium 
reduced to powder. This is what I think it will be 
necessary to do on the larger scale, substituting 
blister steel for cast steel.” 

One of the most interesting recent notices of 
chrome steel is that of M. G. Rolland, which 
appeared in the Annales des Mines in 1878.* He 
states that it was within his knowledge that chrome 
steel was then being manufactured in the United 
States at Brooklyn by the Chrome Steel Company, 
also in England at Sheffield, and in France at 
Unieux, Loire (Aciérerie Holtzer). He visited the 
Brooklyn works in 1876 and describes the process. 
There were three qualities, No. 1 for the hardest 
tools to be used for such work as chilled cast iron, 
The statement of M. Julius Baur was quoted, that 
chrome steel is not injured by prolonged exposure 
to a high temperature, and that it welds better and 
more easily, either with itself or with iron, than 
does ordinary steel. This seems opposed to Mr. 
Edward Riley’s inference drawn from his observa- 
tions on the puddling of grey with chromiferous 
pig iron. According to the Brooklyn Company, 
chrome steel when cold exceeds in tenacity every 
other kind of steel, and after tempering not only 
would pierce but could not be pierced by any other 
steel, provided the percentage of carbon in each 
case be the same. Dr. Percy also mentioned that 
the presence of chromium was detected in his labo- 
ratory on the famous Russian sheet iron. It was 
probably, however, in too small quantities to exert 
any appreciable influence. 

The President next exhibited a small piece of an 
American ploughshare which had been given him 
by Mr. Greig, of the firm of John Fowler and Co., 
Leeds. It showed evidence of being composed of 
three layers of metal. The fracture of the outer 
layers was somewhat uneven, fine-grained, light, 
and steel-like ; but the fracture of the middle layer, 
which was thinner than the others, was fibro- 
crystalline, showing small brilliant crystalline 
faces, and resembled in appearance the fracture of 
malleable iron, such as the French designate fers a 
grain. This fracture also showed distinct lamina- 
tion parallel to the upper and lower surfaces of the 
layer. The outer unfractured edges also showed 
distinctly the three component layers. The outer 
surface of the middle layer was clearly and precisely 
indicated by the difference between the colour of 
the rust. The lines of demarcation were abruptly 
defined. From these indications the President 
inferred that the ploughshare had been made by 
casting steel of some kind on both surfaces of a 
plate of malleable iron, in fact representing in 
miniature a steel-faced armour-plate except that 
the steel was on both sides. The sample had been 
submitted to a distinguished American metallurgist, 
but it was quite novel to him, and it was probably 
produced in one of the South-Western States. 

The address next dealt at some length with the 
question of Mitis castings. On July 8, 1885, 
a specification of a patent (No. 8269) was published 
by the London Patent Office. It was entitled 
‘Improvements in the Manufacture of Castings 
from Wrought [ron and Steel.” The patent was 
granted to Thorsten Nordenfelt, who declared that 
the invention was in part a communication from 
Carl Gustaf Wittenstrém, of Stockholm. As the 
specification was short and the subject of great 
importance, Dr. Percy quoted it in full, but re- 
gretted that sufficient evidence was not forthcom- 
ing to enable the merit of the invention to be 
properly apportioned. The specification was as 
follows: ‘‘This invention has for its object improve- 
ments in the manufacture of castings from wrought 
iron and steel. It is well known that one of the 
great difficulties in making castings from steel is to 


* 7th Series, vol. xiii,, pp, 152 e¢ seq. 
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get a product which is solid, sound, homogeneous, 
and freefrom blisters or cavities. Lately themanufac- 
ture has been much improved by adding to the metal 
ferro-manganese, and other compounds containing 
carbon, silicon, and manganese. But although these 
admixtures make the product somewhat more solid, 
they deteriorate the quality in other respects, as the 
product gets harder and more brittle or red-short.* 
It has been impossible to make castings of wrought 
iron or mild steel, at the same time solid and retain- 
ing their qualities and their strength. I have found 
that castings of wrought iron or mild steel may be 
obtained solid, without changing the intrinsic quality 
of the metal, by the addition of the metal aluminium, 
either alone or in the shape of an alloy. The alu- 
minium makes the metal more liquid; thus, the 
gases in the metal pass easily away, the metal runs 
easily into the moulds, and a more perfect product 
is obtained. I have found that even a minute quan- 
tity of metallic aluminium added to the molten 
iron has an appreciable influence. By this, my 
new invention, I have succeeded in making per- 
fect castings from the softest wrought iron, which 
castings, in every respect, retain their ductility 
and nature of wrought iron, though their tensile 
strength is greatly enhanced. The iron or steel is 
melted in crucibles, converters, or metal smelting 
furnaces of any description; and the addition of the 
aluminium, or alloy of aluminium, is made to the 
metal when molten shortly before it is to be poured. 
The addition may, however, be made earlier. It is 
convenient to provide a plug in the cover of the 
crucible, which is removed when the metal is com- 
pletely melted. A tube is inserted into the aperture, 
and the aluminium to be added is passed down the 
tube; the tube is removed and the plug replaced, 
and the metal is soon ready for pouring.” The 
claim is then set forth as follows: ‘* What I claim 
as my improvement in the manufacture of castings 
from wrought iron and steel is, the admixture of 
metallic aluminium, or aluminium alloy, with the 
melted iron or steel before casting the same into 
moulds.” 

Dr. Percy then proceeded to criticise the specifi- 
cation, which he considered was not so precise as it 
might have been. For instance, it might be asked, 
‘¢ What is meant by a minute quantity?’ Further, 
the expression ‘‘alloys of aluminium” includes 
every alloy of that metal; and Dr. Percy thought 
he could mention alloys of aluminium that would 
be very injurious to iron or steel. The instructions, 
therefore, in that respect might be misleading, and 
if so, a question might be raised as to the validity 
of the patent. 

Aluminium, the President pointed out, is at 
present a costly material, but perhaps not too 
costly to be used for the purpose mentioned. In- 
formation on this point is contained in a paper 
communicated to the Pittsburg meeting of the 
American Institute of Mining Engineers in last 
February by Petter Ostberg, of the Mitis Foundry, 
Stockholm.t This paper contained a detailed 
account of the way these castings are made, includ- 
ing a description of a petroleum furnace. The 
lowering of the melting point, it is stated, increases 
the liquidity of the molten metal and facilitates the 
escape of gas. The addition of the aluminium is 
said to have no detrimental influence upon the iron 
with the small quantities added, from 0.05 to 0.1 
per cent. 

Dr. Percy gave, for the convenience of those 
interested in this subject. the following list of 
patents bearing on Mitis castings : 

1, ‘‘ Improvements in apparatus to be employed 
in burning naphtha or other volatile liquid, applic- 
able especially for melting metals which are difficult 
of fusion, but also useful for other purposes.” 
(August 22, 1884, No. 11,543.) 

2. ‘‘Improvements in apparatus to be employed 
in the production of castings, which improvements 
are partly applicable to Bessemer converters.” 
(August 23, 1884, No. 11,567.) 

3. ‘‘Improvements in the production of iron, 
steel, and other metal castings.” (August 23, 
1884, No. 115,68.) 

4, ‘‘Improvements in moulds for casting iron, 
steel, and other metals.” (August 23, 1884, 
No. 13,011.) 

5. ‘* Improvements in furnaces for melting metals 
in crucibles.” (October 10, 1884, No. 13,426.) 

6. ‘Improvements in the manufacture of castings 
from wrought iron and steel.” (July 8, 1885, 
No. 8269.) 

* Cold-shortness is not mentioned. 
+ See ENGINEERING, vol, xli., page 305. 





The latter is the only patent relating to the use 
of aluminium. 

The President next reminded his audience that 
experiments are still in progress in New York on 
the extraction of aluminium direct from alumina, 
thus avoiding the use of sodium and chloride of 
aluminium. The electric current is the source of 
heat,* and it is said that the results have been satis- 
factory from an economical point of view. An 
engine of 1000 horse-power is to be used for the 
purpose of driving the dynamo machines. Dr. 
Percy also gave some biographical details of Carl 
Wittenstrém, who is described by the Swedish 
papers as the inventor of the Mitis process. 

After making reference to certain features of 
metallurgical art in India, the address con- 
tained some interesting particulars of the iron 
and steel making resources of the United States. 
In 1879 the make of pig iron in that country 
amounted to 2,741,000 tons,+ and in 1882 to 
4,623,000 tons, thus showing an increase of 70 
percent. Since 1882 the make has not increased, 
and in 1885 it amounted only to 4,529,000 tons. 
Nevertheless the capacity of production has in the 
mean time enormously increased. At the present 
the aggregate capacity of all the pig iron works is 
estimated by the American Iron and Steel Associa- 
tion at 9,960,000 tons. With regard to steel in 
1879, the total make of Bessemer steel in the United 
States amounted to 928,000 tons, and in 1885 to 
1,701,000 tons, thus showing an increase of 83 per 
cent. But the actual productive capacity of the 
Bessemer steel works is estimated to be 4,102,000 
tons, or 141 per cent. greater than the highest 
annual production yet demanded. Further, each 
converter in the United States is estimated as 
capable of annually producing fully 50,000 tons. 
Taking the same average, the twelve converters in 
course of construction at the midsummer of the 
present year would be capable of producing 600,000 
tons, or nearly 40 per cent. of the production of 
1885. In addition, eight works on the Clapp- 
Griffith principle are built or in course of erection. 
They will have 13 converters of an estimated annual 
producing capacity of 200,000 tons. There are also 
in course of construction eighteen open-hearth 
furnaces, the average annual production of each of 
which may be estimated as, at least, 5000 tons. 
Hence it appears that the United States are now 
making provision for increasing their annual output 
of Bessemer and open-hearth steel by nearly 
1,000,000 tons; or, in other words, by this in- 
creased producing power more steel may be made 
in a single year than the total make of steel in the 
United States less than ten years ago. 

Turning to Great Britain there has been in recent 
years a great development of the means of produc- 
ing iron and steel, but with us increased facilities 
have been attended by lessened production. In 
1880 the make of pig iron was 500,000 tons greater 
than in 1885. During the same period there was 
a decrease in the number of blast furnaces erected, 
but an actual increase in the capacity of production, 
due to the larger and better constructed furnaces. 
In the British Bessemer steel industry there was a 
great expansion between 1879 and 1882, the annual 
total having risen from 834,000 tons to 1,673,000 
tons. Butsince the latter date the production has 
declined to about 1,300,000 tons. Sir I. Lowthian 
Bell has stated that from nine steel works having 
the aggregate annual capacity of 1,116,800 tons of 
rails, the actual output in 1885 was only 349,781 
tons. The same state of matters exists in the open- 
hearth works of this country. 

With a diminishing output of Bessemer steel 
there has been a constantly increasing power of 
production. At the present time the total number 
of Bessemer converters in Great Britain is 119, of 
which only 76 were in operation last year ; and 
even of these a considerable number were not con- 
stantly in use, They are all of the modern type, 
but what their capacity may be is not known. Some 
have yielded 45,000 tons in a year, and if the 
average capacity approached this, they would be 
capable of producing annually more than 5,250,000 
tons of ingots, or 215 per cent. more than the 
highest output hitherto attained in ary one year. 

With regard to open-hearth steel, there were in 
Great Britain at midsummer last 246 furnaces, the 
great majority of modern type. In 1885 the average 
yield of each open-hearth furnace at work was 
3518 tons. Some, however, were only worked at 
intervals, and probably the real average capacity was 

* See page 370 of this issue. 
+ Net tons of 2000 lb, are meant. 








about twice that stated ; at any rate the American 
Tron and Steel Association estimates the capacity of 
open-hearth furnaces at 7300 tons. Taking 5000 
tons as a standard the 246 open-hearth furnaces 
would be capable of producing annually about 
1,230,000 tons of steel, or about 110 per cent. more 
than the largest quantity hitherto produced in any 
one year. ‘These figures the President explained 
had been taken from statistics supplied by Mr. Jeans, 
the secretary of the Iron and Steel Institute. 

The President, after referring to the cheaper 
production of various articles in consequence of 
improved appliances, next quoted some figures 
from the report of Mr. Swank, general manager 
of the American Iron and Steel Association, from 
which we extract the following: From 1865 to 
1882 the production of pig iron increased from 
931,582 tons (2000 lb.) to 5,178,122 tons. From 
1865 to 1883, the production of rolled iron increased 
from 500,048 tons to 2,283,920 tons. The produc- 
tion of iron rails decreased from ,905,930 tons in 
1872, the highest aggregate ever reached, to 14,815 
tons in 1885. From 1867 to 1882 the production of 
steel rails increased from 2550 tons to 1,460,920 tons. 
From 1865 to 1881, the production of rails of all 
kinds increased from 356,292 tons to 1,844,100 tons. 
From 1865 to 1882, the production of steel of all 
kinds, "principally Bessemer steel, increased from 
15,262 tons to 1,945,095 tons. ‘‘ No other country,” 
says Mr. Swank, ‘‘can present a record of such 
rapid growth in its iron and steel industries.” He 
further adds that ‘‘ the production of pig iron, steel, 
and steel rails will certainly be larger in 1886 than 
in 1884 or 1885, and larger than in any year of our 
(i.e., American) history.” 

Dr. Percy then proceeded to refer to the almost 
complete substitution of steel for iron in the pro- 
duction of cut nails in America, and reminded his 
audience that the first suggestion of this application 
of steel was due to Sir Henry Bessemer. He 
mentioned that the railway mileage of the United 
States exceeds that of the whole of Europe, and is 
greater by two-fifths than that of the world, there 
being at present a length of 130,000 miles. The 
whole of the tin plates imported into America are 
sent from England, not any being made in the 
United States. In further dealing with Mr. 
Swank’s report, Dr. Percy quoted his statement 
that the United States do not appear likely in the 
immediate future to export iron or steel, and men- 
tion is made of the decline in the exports of all the 
leading articles of iron and steel from Great Britain 
during the last four years. In 1882 the total 
British exports amounted to 4,353,552 tons (gross), 
valued at 31,598,306/., while in 1885 the figures 
were 3,128,401 tons, of the value of 21,717,136/. 
Mr. Swank concludes his paper with the following 
words: ‘‘Only Great Britain excels us in the pro- 
duction of pig iron and steel, but we annually con- 
sume more of each product than our great rival. 
We consume to-day one-fourth of all the pig iron 
and one-third of all the steel that the world pro- 
duces.” 

The President next quoted information just 
received by Mr. Jeans from a reliable source in 
America. It was to the effect that within a few 
years the United States will very probably ex- 
perience considerable difficulty in meeting their re- 
quirements for high-class Bessemer ores. The 
known quantity of such ores in the United States is 
far from abundant, and the same is true of ores 
suitable for the basic process. Hence Bessemer 
steelmakers in the United States have! been obliged 
to search for foreign supplies of ore. They are now 
importing larger quantities annually from Europe, 
and, according to the same American authority, the 
import in the course of the next two or three years 
will probably amount to about 2,000,000 tons or 
more annually. Arrangements have been made for 
securing some of the best deposits of ore in Spain 
apart from those of Bilbao. Considering the limited 
extent of the known deposits at Bilbao, as well as in 
Algiers and Elba, the probable competition of the 
United States for what remains in those localities 
is a matter of no small importance to British makers 
of steel. 

After putting these facts forward, Dr. Percy con- 
cluded with an eloquent appeal to the iron and steel- 
makers of England not to be discouraged by the 
statements made, however unpleasant they might 
sound, but to strive to open up new fields of enter- 
prise, and with vigilance, resolution, and activity 
carry on the struggle necessary to keep England in 
the foremost position it has always held in the pro- 
ductive industries of the world. 
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his address, a 
vote of thanks was briefly moved by Sir Henry 
Bessemer and seconded by Mr. Adamson, the 
latter expressing some doubt as to the advantages 
of the use of chrome steel, as what might be gained 
in hardness would be more than compensated for by 
the loss of other qualities. 


The President having concluded 


Tue Erosion or Gun BarRELs. 
The next business was the reading of a paper 








jointly contributed by Sir Frederick Abel and 
| Colonel Maitland, and entitled ‘‘ The Erosion of 
Gun Barrels by Powder Products.”’ As we in- 
| tend publishing this interesting paper in full it will 
| be necessary in the present instance merely to give 
a very brief abstract, so as to afford an idea of its 
|scope in order that our readers may follow the dis- 
cussion, 

The authors attribute erosion (one of the chief 
difficulties in the making of heavy guns) to the 








co-operation of three causes, viz., a softening if not 
a fusing effect, exerted on the surfaces of the metal 
by the high heat of the explosion ; an increase of 
this softening or fusing effect by the chemical action 
of the sulphur upon the metal at the high tempera- 
ture to which the surface of the latter is very 
rapidly raised ; and the mechanical action of the 
rush of gases, vapours, and liquid products upon 
the softened or fused surfaces. What is known as 
muzzle-loading scoring is produced by the rush of 
the powder products over the top of the projectile 
through the clearance allowed for facility of 
ramming home the shot. Breechloading scoring is 
produced by the rush of the powder products behind 
a shot, acting as a gas-tight plug, during and 
immediately after its passage through the gun. The 
inconvenience of erosion first began to be seriously 
felt in the 7-in. muzzle-loading gun of 7 tons 
weight which fired a charge of 30 lb. of powder 
with a shell of 115 lb. The increased charges 
and projectiles used in larger guns have resulted 
in increased rapidity of deterioration; and in 
the proposed heavy guns for the Benbow of 
110 tons weight, firing a shell of 1800 lb. weight 
with a charge of 900 lb. of powder the ques- 
tion of erosion becomes one of paramount im- 
portance. The 7-in. gun mentioned fired 600 full 
charges before it required a new tube. With an 
expanding copper gas check the number of rounds 
was increased to 1000. The adoption of breech- 
loading further increased the life of the gun by 
stopping the muzzle-loading scoring, but on the 
other hand it permitted the use of larger charges 
of slow-burning powder, and it is probable the 
interior surface of the 110-ton gun will require re- 
newal after a very brief resistance. 

The authors then went on to describe the 
experiments made at Woolwich in order to ascertain 
to what cause erosions were chiefly due. Tests were 
made with barrels of different steels obtained from 
Vickers, Firth, Cammell, the Royal Gun Factory, 
Whitworth and Sanderson, the latter being tool 
steel. For details of these we must refer our 
readers to the paper we are about to publish in full. 
The results were widely different, and judged by 
chemical analysis, were so contradictory that no 
definite opinion could be formed from them. 
Colonel Maitland, however, took the line of 
pursuing his investigations by subjecting the 
material to varying amounts of mechanical treat- 
ment, and roughly it may be said that the more the 
steel was worked under the hammer the better it 
resisted erosion. 

The discussion which followed the reading of this 
paper was not of a very high order of excellence, 
and very little light was thrown on the matter. 
Mr. Vickers, at the invitation of the President, 
made a few remarks, although he said that he was 
quite unprepared to discuss the subject, having had 
no notice until quite recently that any experiments 
had been made. He referred to the deceptive 
nature of chemical tests, and thought that although 
the extent of forging might influence the subject, he 
was not prepared to admit that it was a solution to 
the question. 

Mr. Daniel Adamson agreed with the last speaker 
that full information could not be got from chemical 
tests alone ; but he did not think that that proved 
chemical action was not at the root of the 
matter. He had often noticed how far one might 
be led astray in these inquiries, if the specific 
gravity of the material were not given due promi- 
nence in the investigation. He emphatically ob- 
jected to the process of hardening in oil which was 
followed. Mr. Markham asked if Schultze powder 
had been tried, and thought that attention should 
be turned to the adoption of a proper wad. Mr. 
Josiah Smith thought that the makers whose steel 
had been tried should have been consulted, and 
that the Woolwich authorities would do well to 
avail themselves more often of the practical know- 
ledge possessed by those who produced the mate- 
rials of which guns were made. Mr. Hall supported 
Mr. Adamson’s remarks. His firm ('‘essop’s) were 
engaged in making a gun with a view to prevent 
erosion, but he was not at liberty to say anything 
more about it then. 

Sir Henry Bessemer dwelt on the importance of 
not losing sight of the mechanical action that 
might arise from the grains of powder in the pre- 
sent form of prism powder now in use. He re- 
ferred to the effect of the sand blast, and thought 
that it would be as well to consider the possibility 
of gunpowder acting as powder, and not always 
as gas. He suggested that experiments might 
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be made with meal powder as well as with pebble | reading of Sir Henry Bessemer’s paper on ‘‘Some|ing engines, by eminent makers, being capable 
powder. Early Forms of Bessemer Converters.” This was|of pumping out nearly 2,000,000 gallons of water 


Colonel Dyer said that as to solids being the 
cause of erosion in these guns, he found exactly 
the same effect take place in pipes under high 
hydraulic pressure, where there could be no solids. 
The rush of water wore the pipe away exactly in 
the same way as the powder did. 

Mr. Siemens, of Berlin, supported Sir Henry 
Bessemer’s views, and referred to the fact that 
in the sand blast the sand used does not have the 
same effect if it is too fine. 

Mr. Vickers again rose to say a word in explana- 
tion with regard to the remarks Mr. Adamson 
had let fall as to hardening in oil. The effect of 
hardening was to reduce the specific gravity. He 
believed in the advantages of the process, as it 
gives greater strength and leaves the metal suffi- 
ciently ductile for work. 

In replying to the speakers Colonel Maitland said 
that Schultze powder had not been tried, as it was 
not a service powder, and the experiments were 
made for the practical purpose of finding the best 
material for guns in service work. For the same 
reason they had hardened the steel, but one experi- 
ment had been made with unhardened steel, as 
shown by the table quoted in the paper. As tothe 
mechanical effect of powder, Captain Noble’s and 
Sir Frederick Abel’s experiments showed that pow- 
der was mostly in a liquid state at the time of ex- 
plosion. 

Sir Frederick Abel, in replying, said with regard 
to Mr. Markham's question that he had made many 
experiments with yun-cotton, but had come to the 
conclusion that it was hopeless to expect to mode- 
rate the explosion sufficiently to apply it in even so 
small a piece as a 9-pounder gun. They could only 
hope to use it by breaking down its perfect chemical 
nature so far as explosion was concerned. As 
to what had been said about consulting steel- 
makers, he was under the impression that the most 
perfect accord existed between the manufacturers 
and the Woolwich authorities. The samples of 
steel were taken from what the steelmakers sup- 
plied as the best material for the purpose. He 
would point out, however, that the paper was con- 
fessedly imperfect, as the experiments were still 
going on, and it was only in response to a more than 
gentle pressure brought to bear on them by the 
President that they had contributed the paper. He 
was glad, however, to receive the aid that would be 
afforded by the views of the members as shadowed 
forth in the discussion. 

The President having moved a vote of thanks to 
the author, the next paper was called. The title of 
this was 


THE IRONMAKING RESOURCES OF THE British 
CoLoniEs, 

We refer to this as ‘‘a paper” in conformity with 
official usage. It would be more correct, however, 
to describe it as ‘‘a work,” for it contained no less 
than 137 pages, amongst which were a large num- 
ber of tables. It was the joint production of Messrs. 
P. C. Gilchrist and Edward Riley. It is a weighty 
testimonial of the patience and industry of its 
compilers. The information has been collected 
chiefly from the official publications of the various 
colonial Governments now exhibiting at South 
Kensington, but the matter has been supplemented 
by many original analyses, &c., made by the authors. 
Tt is needless to say that this formidable document 
was not read in extenso, and indeed Mr. Gilchrist 
wisely did not attempt to give more than the 
briefest outline of its scope, picking out passages 
here and there as he turned over the leaves. We 
will profit by his excellent example and leave to 
our readers the task of digesting the vast mass of 
really valuable information when they receive their 
issue of the Transactions of the Institution in which 
it will be incorporated. 

There was practically no discussion on this paper, 
indeed all but a very small proportion of the meet- 
ing fled when Mr. Gilchrist was seen approaching 
the table with his volume in his hand. 

The sitting was brought to a close by a well- 
earned vote of thanks to Messrs. Gilchrist and 
Riley being passed. 


In the afternoon a party of the members visited 
the Colonial and Indian Exhibition, where they 
were shown some of the principal objects of in- 
terest under the guidance of Messrs. Gilchrist and 
Edward Riley. 


On Thursday the proceedings opened with the 





followed by a paper by Mr. John Hardisty, of 
Derby, on ‘‘ Modifications of the Bessemer Con- 
verter for Small Charges.” These two papers 
were discussed together, and were followed by a 
paper by Mr. Frederick Siemens on ‘‘ Combustion, 
with Special Reference to Practical Requirements.” 
In the afternoon an excursion was made to Wool- 
wich Arsenal. We shall deal .with these papers 
and Friday’s proceedings in our next issue. 





NOTES. 
THE EaRTHQUAKE IN GREECE. 

Some interesting particulars of the recent earth- 
quake in Greece have been published by a resident 
in Zante. It appears that the centre of disturbance 
was in the sea and near the position of the reported 
submarine volcano; all the effects of the shock were 
located within a radius of 300 miles from this spot. 
The town which suffered most was Filiatra, the 
nearest place between the supposed centre and 
Malta, where the shock appears also to have been 
felt. Local effects heralded the earthquake during 
the earlier part of the year. The ooze from the 
pitch wells at Zante ceased to flow and subterranean 
noises were heard. There was a singular calm for 
a week before the event, the clouds appeared to be 
stationary, and the temperature varied only 1 deg. 
from night to day; while strange sounds were heard 
in the still hours of the night. 


Russtan Port IMPROVEMENTS IN THE Biack SEA. 

Russia is making rapid progress with the port 
impruvements she has taken in hand in the Black 
Sea, and upon which she proposes to spend a 
million sterling. At Novorossisk, which is to be 
the outlet for the railways of the Cis-Caucasian 
region, the engineers have been at work for some 
time past, and nearly 1000 navvies are being 
assembled for vigorous operations during the winter. 
The first work to be taken in hand is the construc- 
tion of a mole of concrete 900 yards long, which 
will terminate with a turret and lighthouse. The 
blocks of concrete to be used are to have an average 
weight of 27 tons, and many are already being 
placed in position. Along the mole a branch will be 
extended from the Rostoff-Vladikavkaz Railway. 
This will be employed principally for grain, of which 
the export from Novorossisk is expected to reach 
100,000 tons a year. With regard to petroleum, 
which will rank next to corn asan article of export, 
a special haven will be erected on the opposite side 
of the new port. The bay of Novorossisk is so 
large that its land-locked*waters afford means of 
establishing a dozen different ports, and thus there 
will be no difficulty in keeping one part of it 
devoted exclusively to petroleum. The site selected 
for the new port being situated on the side of the 
bay opposite to the town, the latter is to be dis- 
mantled and shifted thither. At Batoum, the 
works for enlarging the port are being pushed on 
under the guidance of M. Bungé, a nephew of the 
Minister of Finance, who is one of the contractors 
for the undertaking. The cost of the improvement 
will be 380,000/., and most of the work is to be 
completed within a twelvemonth. 


New Russian CRUISERS. 

The Russian Government is reported to have de- 
cided upon constructing six more vessels of the type 
of the Vitiaz and Rinda, cruiser corvettes of the first 
category recently added to the Baltic fleet. These 
handy, yet formidable vessels, which would act as 
destroyers of our commerce in time of war, are 
265 ft. in length, 45 ft. in breadth, and 14ft. and 
18 ft. respectively fore and aft. These are rigged 
with three masts, and have a spread of 20,000 ft. of 
canvas, but their compound engines are also very 
powerful, reaching 3600 indicated horse-power, and 
steaming at 164 knots an hour. At the lower rate 
of 14 knots they can steam 3500 miles without 
stopping to coal, at 13 knots nearly 5000 miles, at 
12 knots 5750 miles, and at 8 or 10 knots upwards 
of 10,000 miles. The engines are modelled chiefly 
on the latest French designs. As regards the 
armament, this consists of ten 6-in. rifled guns, 
eight Hotchkiss guns, and four 4-pounders, while 
besides being equipped for discharging Whitehead 
torpedoes, they carry a couple of torpedo cutters 
32 ft. long, armed with Baranovsky guns. Special 
precautions have been taken to render these 
unplated vessels unsinkable ; the vessels being 
divided into eleven water-tight compartments, and 
the pumping power of a whole series of pump 





per hour. The electric light, which is fitted through- 
out these cruisers, is furnished by 300 accumu- 
lators, and the 1200 lights employed on deck to 
discover the whereabouts of torpedo boats have a 
capacity apiece of 16,000 candles. Altogether 
these corvettes are of a formidable character, of 
which the Admiralty and the colonies would do 
well to take note. 


THE Mipianvd Raitway. 

The rate of capital expenditure of the Midland 
Railway Company, which has for many years been 
at the average rate of 2,000,000/. a year, has now 
been materially reduced. The total outlay for the 
half-year ending June last was 466,734/. The 
chief outlay was under the head of lines open for 
traffic. The extension of the St. Pancras Station, 
a portion of which is expected to be available for 
traffic about the end of the present year, took 
41,7401. The extension of the Birmingham Station 
and the west suburban deviation took 31,9031. The 
next in importance was an outlay of 16,8391. in 
connection with the new station and hotel at Brad- 
ford, and 19,8941. on the branch line which has 
been completed to Bootle and the docks at Liver- 
pool. The Belsize second tunnel is another impor- 
tant work, on which, although opened for traftic in 
February, 1884, a further 9079/. was expended in 
the half-year, making a total to June last of 
404,762l., the work having been in hand since 
about March, 1881. Extensive alterations and 
enlargements of stations and the widening of lines 
at various parts involved a considerable expendi- 
ture, and we meet also with a most unusual item in 
railway companies’ accounts, viz., the erection of a 
new laundry at Morecambe, ata cost of 655/. There 
are in all about 23 miles of new lines under con- 
struction. The Skipton and Ilkley is proceeding 
rapidly, the large sum of 84,9351. having been ex- 
pended upon it in the half-year. The Ripley ex- 
tensions took 15,248/. No less asum than 128,450/. 
was spent on new rolling stock, the additional 
numbers, together with their respective cost, being 
as follows : 

Number. Om fag. 


Engines an es 18 32,398 1799 
Carriage truck ae 1 52 52 
Goods wagons (open) 1343 84,002 63 
Additional machinery _... 3698 
Continuous brakes... ... 8300 


There was also an outlay of 36,6001. in connection 
with lines in which the company have an interest ; 
such as the Cheshire Lines, Somerset and Dorset, 
&c. The estimate of future expenditure, which in 
June, 1885, stood at 3,869,000/., and at December, 
1885, at 3,328,000/., now stands at 2,866,000/.; of 
which it is proposed to lay out about half a million 
in the current half-year. No new item has been 
introduced into the statement, so that it would 
appear for the present at least no further new works 
other than those now in hand are contemplated by 
the directors. : 


Suaar as AN Anti-IncrusTATOR IN STEAM Borers. 

The last number of the Rivista di Artigliera e Genio 
contains a brief but important article by Colonel 
Agostino Polto, of the Italian engineers, giving 
the result of certain experiments carried out by him 
with common sugar as a remedy for preventing in- 
crustation in boilers. The boiler made use of by 
Colonel Polto was a 20 horse-power Field tubular 
boiler containing 126 tubes. This boiler was ordi- 
narily scraped and cleaned out every forty-five 
days (i.e., after 380 working hours), when the 
average weight of scale removed, after making use 
of the best methods known for preventing incrusta- 
tion, amounted to 12 kilogrammes. Before be- 
ginning the experiments with sugar one-third of the 
tubes were purposely left uncleaned ; the boiler was 
then filled with water and two kilogrammes of sugar 
added to it; a further supply of one or two kilo- 
grammes, alternately, being added every seven 
days. After working the boiler for the usual forty- 
five days, it was found that it could be cleaned 
easily without the necessity for scraping it, and that 
the tubes which had been left uncleaned were con- 
siderably more free from scale than before, whilst 
the other tubes remained clean and bright ; about 
8 kilogrammes of old incrustations were found 
lying at the bottom of the boiler, having become 
detached by the beneficial action of the saccharine 
solution. A similar result was obtained after re- 
peating the experiment fora further period of forty- 
tive days ; the tubes originally left uncleaned being 
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in still better condition, and only 3 kilogrammes of 
old incrustation being found at the bottom of the 
boiler. The success of these experiments proved 
conclusively that the boiler could be used with ad- 
vantage continuously for a longer period than forty- 
five days, and that it could then be easily cleaned 
by simply injecting water. The advantages claimed 
by Colonel Polto for this method, if borne out by 
prolonged experience under varied conditions, are 
self-evident, and we shall be glad to hear and 
record the results of further trials. The sugar em- 
ployed was a kind of raw sugar known in Italy by 
the name of Muscovade, which possesses a large 
amount of saccharine matter. With water of 
medium hardness the best results were obtained by 
using 10 grammes of sugar per horse-power when 
working the boiler ten or twelve hours a day ; but 
the exact proportion would of course vary under 
different conditions. This saccharine solution was 
found to have no corrosive effect on the boiler, but 
Colonel Polto admits that too large a proportion of 
saccharine, or the use of impure water, might pos- 
sibly lead to corrosive action which however would 
probably be easily obviated by adding a small 
quantity of soda in the proportion of one-tenth to 
sugar. 





CANADIAN MACHINE TOOLS. 

Tue Colonial and Indian Exhibition furnishes us 
with an opportunity to lay before our readers a few 
examples of Canadian practice in machine tools. Some 
of those which we propose to publish are now bein 
shown here by the makers, Messrs. McKechnie are 
Bertram, of Dundas, Ontario, and some are merely re- 
presented by photographs. They are interesting from 
their good design and workmanship, and as examples 
of the divergence of colonial practice from the accepted 
types of this country. 

In the present issue (page 375) we illustrate a shap- 
ing machine and a universal milling machine. The 
arm of the shaping machine is actuated much in the 
same way as the table of a planing machine. Upon 
its lower side it carries a rack into which there 
gears a wheel of comparatively large dimensions, so as 
to reduce its lifting action as far as possible. This 
wheel is driven by a pinion on a cross-shaft, which, 
at its outer extremity, carries a wormwheel. This 
wheel is covered by the circular casing to be seen 
in the engraving. The teeth of this, and indeed of 
all the wheels, are carefully cut. The wormshaft is 
driven by two belts, one running at a quicker speed 
than the other for the return stroke of the arm. The 
reversing at each end of the stroke is effected by 
adjustable lugs which come in contact with a lever con- 
nected to the strap forks. Itis a peculiarity of the re- 
versing motion that the one belt is moved on to its loose 
pulley before the other belt is transferred to the fast 
pulley. The result is that the change is made perfectly 
noiselessly, as no slipping takes place. This end is 
attained as follows; each strap fork is pivotted on a fixed 
stud, and has a tail-piece carrying a stud which pro- 
jects intoa slot in a sliding block. This slot is not 
straight, but as an angle or bend in it. When the 
block is moved endwise, the studs, and consequently 
the strap forks, experience no motion as long as they 
are in the straight part of the slot, but when the bend 
approaches them they have to move their position to 
follow it. Hence it comes that the two forks make 
their motion in succession, the one being complete 
before the other commences. The table can be fed 
both horizontally and vertically. 

The milling machine requires but little description. 
The table has a travel of 36 in. and can be brought 
out 18in. from the face of the machine. The spindle 
is of cast steel, andis bored its entire length for driv- 
ing out the arbors. The nut on the main slide is 
— of adjustment for wear, and the slots in the 
table are nulled out in all directions. The weight of 
the machine is 3500 lb. 








THE NEW STEAMSHIP ‘“ORIZABA.” 

OnizaBa is not the highest mountain, but it is one 
of the high ones, and the Pacific Steam Navigation Com- 
pany 8 new steamer the Orizaba ranks similarly in the 
ist of great steamers whose tracks on the oceans— 
steamship chains uniting continents—are now geo- 
graphically as important as the mountain chains, 
barriers on land. 

The Orizaba was built and engined by the Barrow 
Shipbuilding Co. She sailed on her first voyage on 
the 2nd inst. from London for Adelaide, Melbourne, 
and Sydney, with a full complement of passengers, as 
one of the regular fortnightly steamers of the Orient 
line. She has 700 passengers on board, the largest 
number ever taken by one vessel for Australia. The 
dimensions of the Orizaba are: length, between per- 
pendiculars, 460 ft. ; beam, 49 ft. ; moulded depth to 
upper deck, 38.3 ft. ; from keel to promenade deck, 
48.3 ft. Her population on this voyage includes 120 








first-class passengers, 160 second-class, 420 third-class, 
and 200 of the ship’s company, 900 in all, under Com- 
mander Coulan, who is a great favourite with Australian 
colonials, 

The various saloons and drawing-room are fitted up 

in a style to rival the finest work in palaces on land. 
The effect of large windows and lofty ceilings cannot 
be obtained on board ship, but even in these, we have 
here a notableadvance. From deck to deck, all through, 
the height is 8 ft., and the side lights are all 154 in. 
in the daylight. The upholsterer, decorator, and 
cabinetmaker have laboured to make the voyagers in 
this vessel well content with their habitation, and the 
memory of their ship-life a beautiful picture never to 
be forgotten. In addition to the side lights there is a 
very large skylight for each of the dining saloons ; 
that of the first-class rises as a crystal structure 
through the drawing-room on the upper deck with 
sides of bevelled-edged plate glass, transparent. 
Through these sides as windows the view is an exten- 
sive display of beautiful ferns, arranged as in a con- 
servatory, upon brackets and upon the beams which 
cross the open space, and beyond these is seen the 
grand saloon. A great deal of light from the skylight 
above comes through these glass walls to the drawing- 
room in addition to the ample provision of windows, 
each 20 in., by 20 in.’ on three sides. Nothing afloat 
can surpass the charming effect of this drawing-room 
with its soft settees to become orchestra stalls when 
the grand piano at one end or the fine organ at the other 
is discoursing sweet music to an audience whose only 
business for a season is to promote the creation of 
pleasure. Lightsome in the daytime, it will be even 
more cheerful when the all-too-bright sun has set in the 
Indian ocean, and for the source of light there is over- 
head an opal constellation of electricity. There are 
throughout the vessel 550 electric lights ; those in the 
public rooms are 16-candle power each, and the rest 
8-candle. The proportion of candle power to area of 
floor in the saloon is nearly double the usual allowance. 
The saloon itself is on the main deck before the for- 
ward stokehold bulkhead ; the stokehold itself with 
its currents of cold air between the boilers and the 
bulkhead. The arrangement of the tables is the best 
we have seen; two longitudinal tables the whole 
length of the saloon, and on each side a number 
of short tables athwartships. This plan perinits 
a greater subdivision of the community than is 
usually practicable afloat, and it also affords greater 
facilities for steward’s services. There are chairs 
for 130 passengers at these tables in the first- 
class saloon. ‘The second-class saloon is the same 
in general arrangement, and its fittings are in every 
way equal to what are usually found in the first-class 
saloons of transatlantic mail steamers. First and 
second-class passengers are all on the main deck, some 
of the third-class are also on the main deck and the 
rest on the steerage deck. Seven hundred passengers 
and the ship’s company make the upper deck a busy 
place in the daytime. The passages on each side from 
end to end are their streets, with numerous signboards 
exhibited to indicate the position of the different offi- 
cers’ rooms, and the respective entrances to saloons, 
&c. The third-class passengers have the upper deck 
before the deck-houses as their park grounds, and the 
port passage from end to end forms their promenade. 
The companion entrances and skylights and hatches 
forward seem to be not at all inthe way; they will 
serve well to shelter the delicate who crouch in their 
lee. A strong head wind prevailed during part of the 
trip to Plymouth, a south-west gale, reducing the 
speed of the vessel to nine knots over the ground for a 
great partof the time, but only at the extremities of 
the ship was there any motion to speak of felt. The 
ship hastwo bilge keels each 15 in. deep; these contri- 
bute effectively to give immunity from rolling. This 
is a provision seldom found in passenger steamers ; it 
will add much to the comfort of landsmen voyagers, 
§ Conspicuous everywhere in this ship is the attention 
given to little things, mere trifles in themselves, but 
each reducing the number of little causes of irritation 
occurring in ship life. The water supply to state- 
rooms is no longer by chamber-jugs carried by the 
stewards ; a water-service is laid on all over the ship ; 
nota constant supply—that would be abused on board 
ship—but the stewards turn the water on each day in 
each state-room to fill a receiver of sufficient size for a 
day’suse. The bedsteads throughout the ship are of 
iron. The lavatories are extensive, well ventilated, 
and tiled. The bath-rooms are also tiled, and there 
are fifteen full-sized baths hewn out of solid marble 
blocks. 

The engines are triple compound ; diameters of 
cylinders, 40 in., 66in., and 100 in., with 72in. stroke ; 
boiler pressure, 160 lb. There are six boilers, each 
with six furnaces 3 ft. 1 in. mean diameter, corrugated. 
One of the most successful steamship owners for a long 
time resisted the innovation of the donkey engine to 
avoid complication, since then the multiplication of 
engines on shipboard has proceeded at a rate which 
must surely have nearly reached itsclimax. The main 
engine has now its starting engine, and even the 
throttle valve has a separate steam cylinder and 








hydraulic cylinder for moving itself. The circulating 
engines are two independent sets, compound, 8 in. and 
16 in. by 10 in., driving centrifugal discs 4 ft. in dia- 
meter. The discharge pipes are 16 in., and the suc- 
tion pipes to the bilge are the same size. Either pump 
can be driven by either engine. There isa steam 
ejector on each pump for exhausting the air at starting, 
These pumps are capable of running at 240 revolutions 
per minute, and their duty is then each 5000 gallons per 
minute. That is, if used as bilge pumps, they are 
capable of discharging over 2500 tons of water per 
hour. The electric light engines are two tandem com- 
pound engines. These and the nape engine and 
the circulating engines are by Allen and Co., London. 

There are two double-cylinder fire-engines with 
5 in. pipes, one in the forward stokehold, the other at 
the aft bulkhead of the engine room. Mains and 
hydrants in connection with these are distributed 
throughout the ship. After sunset the hose pipes 
are connected to the mains all along the water- 
ways, so that should the fire-fiend invade the ship 
at any place the means for extinction are always 
ready. 

The steering engine is by Muir and Caldwell, and 
Chadburn’s rudder indicators and telegraphs are on 
the bridges. , A pulsometer, No. 7, with 5-in. suction 
and 4-in. discharge pipes, rated at 17,000 gallons per 
hour is also fitted, and a tandem compound centrifugal 
engine for water ballast. The ship is constructed on 
the longitudinal bracket system, and the ballast tanks 
have a capacity of 800 tons. The Orizaba has 
stability enough with the water ballast only, even 
when without cargo. 

A donkey for pumping fresh water throughout the 
ship is also provided, together with a fresh-water 
condenser, by A. and R. Brown, furnishing 4000 

allons per day. There is no special engine for this, 
but the main engine and all the auxiliary engines 
can supply it with water. 

There is also a refrigerator engine capable of cooling 
70,000 cubic feet of air per hour to — 90 deg. Fahr. The 
machine is strong enough to work with steam at 160 lb, 
pressure, but there is a reducing valve, so that the 
pressure never exceeds 100 1b. In case of accident, 
either side of the machinescan be worked independently 
of the other. The provision chambers for the ship are 
of ample size to supply fresh provisions for 1000 persons 
from England to Australia, There are also three large 
dead meat chambers for cargo, having a capacity 
of 19,000 cubic feet, which can be maintained at a 
temperature never higher than 26 deg. Fahr. in the 
tropics. 

Green’s system of ventilation is applied to all the 
passenger space. There is a separate engine for this, 
a compound steam engine working a blowing cylinder. 
By this system there is a service of compressed air in 
pipes throughout the ship, at about 5 lb. pressure per 
square inch. ; at the chamber to be ventilated there is 
one of Green’s patent nozzles through which a stream 
of the compressed air induces a current of fresh air of 
much larger section. 

Then there is Weir’s feed-heater with its beautiful 
automatic feed donkeys working as deliberately and 
life-like as real donkeys. Instead of the hammering by 
which ordinary feed-pumps compel their charge to 
enter the boiler, these automatic workers by Weir 
seem to get the feed charge in their arms, and then 
like a mother holding a timid child over the bath tub, 
they seem to halt, to convince the water that going 
into the boiler is not bad for it, and then gently push 
it in. 

There is a Dunlop’s governor fitted, one with the 
latest improvements, by which the diaphragm works 
only a minute slide valve in a small steam cylinder, 
which piston operates the main throttle valve. The 
movement of the regulating piston is controlled by 
an automatic floating lever, as in Brown’s starting 
engines. 

The ashes hoists over the four stokeholds have 
each an independent engine. The ashes are not seen 
by the passengers, they are discharged into descend- 
ing shafts passing through the ship’s side just below 
the water line, so that the nuisance of putting ashes 
overboard is wiped out for passengers by this 
steamer, 

We must not omit to mention the menagerie of wild 
beasts carried to make an alarming noise when required. 
Stevens and Struther’s siren and steam whistle are most 
powerful instruments, and it is well that the passenger 
should early learn to recognise the voice of their own 
dog, or they will be terrified when that whistle begins 
its unearthly yelling. The high-pitch note of the 
whistle and the low-pitch note of the siren render con- 
versation between passing steamers at a distance at 
sea possible even at night by the Morse code. 

The galleys, pantries, and steam cooking installa- 
tions are allin keeping with the rest of the equipment 
of this fine vessel. The bakeries supply the passengers 
with fresh bread every day, even the biscuits are made 
on board. There is no cow carried, but instead there 
are numerous tins of frozen new milk from which it is 
thawed as required for daily use, and is not distin- 
guishable when liauid from ‘‘this morning’s milk,” 
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Heaps of boulders, like gold, but not nuggets, are 
frozen fresh butter for the whole voyage. In warm 
weather the passengers are supplied with ice as much 
as they like to use, and there are steam pipes all 
through the ship to heat the cabins in cold weather. 
In addition to the system of ventilation described 
above, in the neighbourhood of lavatories over the 
alternate side lights, there are patent ventilators, 
always open, but self-shutting by a cork float against 
the entrance of water. 

The speed of the steamer coming round from 
Barrow .was maintained at 16.3 knots for eight 
hours together. On the run to Plymouth every- 
thing worked beautifully. The engines started at 
once when the signal was given, without the least 
hesitation, or audible escape of water or steam, 
and without the slightest knock when turning the 
centres, There was no hot bearing the whole way up 
until the order forreversing for taking the piloton board 
off Plymouth, Then the reversing brought the pres- 
sure on the other guides, and the metallic packing of 
the high-pressure rod took the pressure a little too 
hard. This is one of the minor incidents to which 
new engines are liable. The guides are on separate 
columns and the expansion upon the interval is difficult 
to accommodate when the piston-rod packing is metallic. 
The packing was drawn at Plymouth and re-adjusted, 
and the Orizaba proceeded on her voyage the following 
morning. Another little incident of this nature is 
worth mentioning. The compasses are Sir William 
Thomson’s patent. When swinging the ship the reading 
of the bearings by one of the officers was always dif- 
ferent from that by other officers. This led to a 
wordy contention ; the officer maintaining that his 
reading was correct. The difference was at last dis- 
covered to be due to that officer’s having on a steel 
truss ; these compasses are so sensitive that they are 
affected by such very minute disturbing influences. 
The officer had to go on shore and provide himself 
with a truss constructed free of iron. 

There are four stokeholds, so that the firemen have 
fires only on one side of each stokehold, a merciful 
provision when in the Red Sea. Between the two sets 
of boilers there is a large cross bunker and two truck 
railways for coal service run from the forward stoke- 
hold bulkhead right through the fourstokeholds. The 
fire doors are hinged horizontally at the top and coun- 
terweighted. 

Stepping off the upper deck and looking into the 
engine-room, the passenger sees a spacious room about 
40 ft. long, 18ft. wide, and 18ft. high, with bright 
railings enclosing spaces where the tops of the three 
cytialons are seen, and the covers of the chambers 
containing the piston valves, which, throughout these 
engines, take the place of the old slide valve. The 
valve motion is the simple well-understood link motion, 
all of steel except the sheaves. The piston-rods, con- 
necting rods, and the boilers are of steel. 

We intend shortly to publish illustrations of this 
steamer and her machinery, 





MISCELLANEA. 


CurNnA intends, it is understood, to issue a loan of 
10,000,000/. for railway and other expenditure. 


A fatal colliery explosion occurred last Saturday at 
Messrs. Pope and Pearson’s pits near Wakefield. 


Rear-Admiral John O. Hopkins succeeds Admiral 
Herbert as superintendent at Portsmouth Dockyard. 


The number of visitors to the Colonial and Indian 
Exhibition for the week ending October 2nd, was 
265,709 ; total number of visitors since the opening, 
4,398,641, 

A Parliamentary return just issued shows that in the 
years 1877-78 to 1885-86, both inclusive, there was spent 
218,126/, on experiments for the trial of ordnance, and 
96711. for the trial of small arms, 

During 1885 the Schichau shipbuilding yard delivered 
18 torpedo boats to Germany and two to China ; and there 
are now in commission four boats for Germany, eight for 
China, nine for Russia, four for Italy, and two for Aus- 
tria- Hungary. 

In respect to the recent visit of the Admiralty to the 
Royal Dockyards, the Z'imes states that Mr. Forwood was 
well pleased with all that he saw in the factory at Ply- 
mouth, but as regards the shipbuilding certainly did not 
evince the same satisfaction. 

The gross receipts of the 22 princ’pal railways in the 
United Kingdom for the week ended September 26, 
amounted, on 15,368 miles, to 1,289,904/., and for the cor- 
responding period of 1885, on 15,229} miles, to 1,271,3997., 
an increase of 138} miles, or 0.9 per cent., and an increase 
of 18,505/., or 1.4 per cent, 

The torpedo boat despatched ten weeks ago from Elbing 
to China has arrived at Foochow safe and in condi- 
tion. Its seaworthiness, which had been called in ques- 
tion, has thus been amply proved. The crew was German, 
The cost of taking the vessel to China, including coal, 
wages, and return of crew, was 45,000 marks, 


During Wednesday night the dummy of Chatham pier, 
an iron pontoon measuring 100 ft. by 80 ft., got loose from 
the two buoys to which it was moored, and drifted under 
the east end of the pier-head, occasioning serious Sore. 
The main iron column supporting the east corner of the 





pier-head was fractured, and the stability of the whole 
structure is threatened. 


Messrs. Yarrow and Co. are building with the utmost 
despatch a stern-wheel steamer of an exceptionally shallow 
draught for the transport of troops in connection with the 
Burmah expedition, which will take place next winter. 
This vessel will be of the same type as those con- 
structed for the Nile expedition by the same firm, which 
proved so valuable during the operations in Upper Egypt. 


Mr. Justice Stephen has been appointed President of 
the Royal Commission which has just been appointed to 
inquire as to the alleged jamming of cartridges, the bend- 
ing of bayonets, and the unsound condition of the war 
material supplied to the army, and further to inquire into 
the charges made against the Ordnance Department gene- 
rally. The sittings of the Commission will, it is stated, 
begin forthwith. 


Mr. James T. Milton, well known as one of the 
are ay" advisers of the Engineering Department of 

loyd’s Registry has, we understand, entered upon the 
management of the St. Peter’s Works of Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited. Mr. Foley, 
Mr. Milton’s predecessor, proceeds to Naples to under- 
take the management of the works of the Hawthorn- 
Guppy Company in that city. 


Grave dissatisfaction prevails among those who formed 
the deputations representing the various trades in Ply- 
mouth Dockyard which waited on Mr. Forwood, in cense- 
quence of their reception. The principal applications 


were for an increase of pay and for shorter working hours | yw 


at some periods of the year. Mr. Forwood gave the depu- 
tations to understand that neither proposition could be 
entertained, and he also hinted that, unless more work 
was turned out for the money voted annually, all dock- 
oe and especially Devonport, would be put upon their 
trial. 


The new 13.5-in. 68-ton naval gun has been subjected to 
further and final trial at the Government proof butts at 
Woolwich. After some preliminary rounds the gun was 
fired with 580 lb. of black powder, with the service weight 
of shot. An examination of the crusher gauge, indicatin 
the pressure in the chamber, showed that the gun h 
passed proof within the terms of the specification. One 
of the results of the recent Woolwich trials is that in 
future all large ordnance will have their ‘‘ liners” expanded 
by means of special four-banded proof cylinders before the 
completion of the rifling, so as to neutralise any possible 
twisting of the liners, 


The sums paid to inventors, in connection with ord- 
nance and small arms between the years 1878 and 1886, 
range from 10,000/. paid to Mr. Nordenfelt, for manufac- 
ture in Government factories of ammunition for 1 in. 
Nordenfelt guns; a similar sum to Mr. Vavasseur, for 
driving rings for breechloading projectiles ; 5000/. to Mr. 
R. 8. Fraser, for the plan of making guns; and 2000/. to 
the Rev. F. Bashforth, for the vancement of the 
science of gunnery by the kgm of mathematics to 
ballistics, down to 50/. to Mr. Armstrong (in December, 
1878) for the plan of steeling the trail-eyes of gun car- 
riages, and 100/. to Mrs. Padwick for a suggestion by her 
late husband respecting studded projectiles. The grants 
also included 750/. to Mr. Owen Jones, 650/. to Mr. Thorn- 
ton, and 1007. to Mr. Stanton. described as inventors of 
revolver pistol, and 15007. to Mr. Henry for ammunition 
for small arms, 


The Times states that in introducing the Navy Esti- 
mates, Mr. Hibbert remarked that the Admiralty did not 
want to be in too great haste in deciding upon any addi- 
tional torpedo boats until they had experience of the 
vessels which were then in course of completion. ‘‘We 
want,” he said, ‘to find out which is the best and smallest 
type of swift vessel that can be used as a torpedo catcher 
at the smallest cost.” The first-class torpedo boats 
already built vary from 81 ft. to 125 ft. in length, and 
there are a couple completing which are 135 ft. and 150 ft. 
in length respectively. It is thus evident that this special 
arm of the service is undergoing a course of development, 
and the wisdom of the policy announced by Mr. Hibbert 
is vindicated by the fact that serious misgivings are en- 
tertained as to the seaworthiness of the recent additions 
to the flotilla. These are 125ft. in length, and, owing t» 
the manner in which the snout is tapered to the torpedo 
port, not only is the accommodation reduced, but s high 
wave is thrown up when running at high speed, which 
obstructs the sight from the conning tower. The cap 
which covers the torpedo tube is also subject to be carried 
away bythe sea. In future boats of this kind it is in- 
tended to bring the deck flush up to the stem and to dis- 
pense altogether with the present stem tubes, which are 
only about a couple of feet above the water. 


The International Railway Commission in its first report 
contains the following statistics dealing with figures up to 
the end of 1883: The German empire had the greatest mile- 
age, namely, 35,749 kilometres. Great Britain and Ireland 
follow with 30,058 kilometres ; then France, with 29,469 
kilometres; Russia, 23,940 kilometres; Austria, with 
20,535 kilometres; and ag 9602 kilometres. The 
other countries dealt with in the report had the following 
mileage at the end of 1883: Spain, 8251; Sweden, 
6600; Belgium, 4320; Switzerland, 2798; Holland, 
2118 ; Denmark, 1817; Norway, 1562; Portugal, 1520 ; 
Roumania, 1513; Finland, 1181; European tater fi 
1173; Bosnia and Herzegovina, 370; Luxemburg, $ 
Bulgaria, 222; Greece, 22 kilometres. Relatively, that is 
to say, compared with the area of the various countries, 
Belgium was best provided with railways, having, at the 
end of 1888, 1 kilometre of railway to every 6.8 square 
kilometres of area. It was followed by Luxemburg with 
1 kilometre of railway to every 7 square kilometres 





of area; Great Britain and Ireland, to 10.4 ; Switzerland, 
to 14.8 ; poops to15.1 square kilometres. The other 
countries are ranked in the following order: Holland, 
1 kilometre to each 15.6 square kilometres; France, 
17.9; Denmark, 21; Italy, 39.8 : Austria, 30.3; Por- 
tugal, 61.1; Spain, 61.5; Sweden, 67.1; Roumania, 86.8 ; 
Bosnia and Herzegovina, 140.8 ; European Turkey, 178.8 ; 
Norway, 203.7 ; Russia, 209.5 ; Bulgaria, 288.1; Finland, 
316.3; and lastly, Greece, with 1 kilometre of railway 
to every 2940.4 square kilometres of area. The propor- 
tion of railway mileage to the population was at the end 
of 1883 most favourable in Luxemburg (1 kilometre of 
railway to every 572 inhabitants). The second place was 
occupied by Sweden, 1 kilometre to 697 inhabitants. 
Switzerland was third, with 1032 inhabitants to each kilo- 
metre; Denmark, fourth, with 1116; Great Britain and 
Treland, fifth, with 1184; Norway, sixth, with 1226; 
France, seventh, with 1278: and Germany, eighth, with 
1283 inhabitants. The ree in the remaining coun- 
tries was as follows: Belgium, 1324; Finland, 1814; 
Austria, 1889; Holland, 1995; Spain, 2048; Italy, 3021 ; 
Portugal, 3097 ; Bosnia and Herzegovina, 3200; Russia, 
3504; Roumania, 3553; European Turkey, 4690; Bul- 
garia, 9044; and Greece, 91,771 inhabitants to each kilo- 
metre of railway. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 25th ultimo, a new steel screw 
steamer named the Swift, built by Messrs. Schlesinger, 
Davis, and Co., of Wallsend, to the order of Messrs. R. and 
- Paul, of Ipswich and London, went to sea for her 
trial trip. Her dimensionsare: Length between perpen- 
diculars, 110 ft.; breadth moulded, 19 ft., and depth 
moulded, 9 ft. 3 in. ; she is designed to carry about 150 
tons on a mean draught of 7? ft. of water. Being intended 
for the grain-carrying trade between Ipswich and London, 
and having to go above the bridges on the Thames, her 
masts and funnel are made to lower to enable her to steam 
up to the higher reaches of the river. The engines, of 
45 nominal horse-power, were built by the North-Eastern 
Marine Engineering Company. 


On Tuesday, 28th September, Messrs. Russell and Co., 
Port-Glasgow, launched a splendid four-masted sailin 
ship, named the Australia, a vessel of 2273 tons gross an 
2178 tons net. She measures 278 ft. by 42 ft. by 24 ft. 
6 in., is classed 100 Al at Lloyd’s, and has been built to 
the order of Messrs. Peter Dennison and Co., Glasgow. 
Her fittings and general equipment will be of a very 
superior character, and her maiden voyage will be to 
Calcutta with a cargo of salt shipped at Liverpool. 





On the same day a handsome iron screw steamer, 
named the Australind, a vessel of 1050 tons gross and 
measuring 225 ft. by 32 ft. by 14 ft. 6in., was launched 
by Messrs. Blackwood and Gordon, ' also of Port-Glasgow. 
She has been built to the order of Messrs. C. Bethell and 
Co., and Messrs. Trinder, Anderson, and Co., London, 
and is to be engaged in trading between Singapore, Java, 
and Western Australia in conveying large shipments of 
live stocks for which suitable accommodation is being 
provided. The builders are supplying her with triple- 
expansions of 750 horse-power, the cylinders being 19 in., 
30 in., and 50 in. in diameter, respectively, with piston 
stroke ‘of 36in. The boilers, which are of steel, will 
provide steam of 150 lb. pressure. 





With the same tide, Messrs. Scott and Co., Greenock, 
launched the Taiyuan, a steel screw steamer of 2500 tons 
gross, and measuring 314 ft. by 38 ft. by 25 ft. The third 
of four sister ships ordered by the China Steam Navi- 
gation Company, of London, and intended for their 
i trade between the China and Australian ports. 

he is being fitted by the builders with engines of the 
triple-expansion type, having cylinders of 25 in., 40 in., 
— 62 in. in diameter, respectively, with piston stroke of 

in. 





Messrs. Ramage and Ferguson, Leith, on the 29th 
ultimo, launched a fine auxiliary steam yacht named the 
Gladiator, a vessel of about 220 tons yacht measurement, 
built to the order of Mr. Richard Martin, London, a 
well-known yachtsman. She measures 113 ft. by 20 ft. . 
by 13 ft., and will be propelled by triple-expansion 
engines of the latest type to indicate 150 horse-power, 
the cylinders having diameters of 9} in., 15in., and 
244 in., respectively, with piston stroke of 18in. Steam 
of 150 1b. pressure will be supplied from a steel boiler 
fitted with Fox’s patent corrugated furnaces. 





On the same day, the Fairfield Shipbuilding and Engi- 
gineering Company, Govan, launched a magnificent steel 
screw steamer, named the Ormuz, which has been built 
to the order of the Orient Steam Navigation Company, 
for their Lendon and Australian trade. hen com- 
pleted, she will be the largest vessel engaged in the Aus- 
tralian trade ; and itis expected that she will perform 
the voyage in 28 days’ steaming time, thus becoming also 
the fastest vessel in that trade. She has been built on the 
cellular bottom system, and is arranged to suit the Admi- 
ralty requirements for a mercantile auxiliary cruiser. 
She measures 482 ft. over all, by 52 ft. by 37 ft., and is a 
vessel of 6500 tons gross. She will be driven by the 
largest triple-expansion engines that have yet been con- 
structed, the cylinders being, respectively, 46 in., 73 in., 
and 112 in. in diameter, and all with a stroke of 72 in. 
Steam of a working pressure of 150 1b. per square inch 
will be supplied by six multitubular and double-ended 
steel boilers, each having six of Fox’s patent corrugated 
furnaces. 
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50-TON CRANE; ROKER PIER WORKS, SUNDERLAND. 
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have been set in the 711 ft. 9in.-of pier which has been 
constructed from that date, making a total length of 
1101 ft. of pier now completed, from the time of the 


ON our two-page plate and also on the present page 
we illustrate a 50-ton hydraulic radial block-setting 
crane in use at Roker Pier works, Sunderland. This 
| ~e is on the north side of the entrance of the River | commencement of the work. The total length of the 

Vear, and forms the first of the pair which it is in- | pier, when finished, will be 2760 ft. The foundations 
tended shall be built eventually. The sections above | outside of low-water mark which have been prepared up 
show the method of construction, and explain the | to the present time, have been formed in comparatively 
necessity of having very powerful machinery to deal | shallow water (Figs. 4 and 5) by dropping concrete 
with the heavy masses of concrete of which the struc- | in bags, varying from 80 to 100 tons each, on a rocky 
ture is formed. tom. This work has been brought up to a finished 

Since the commencement of setting blocks by this | level of 18 in. above low water to receive the 45-ton 
crane in September, 1885, 44,200 tons of material | blocks. Where sand had to be dealt with, sheet pile 











dams have been used and the water pumped out and 
the sand and other material removed down to the 
rock by means of an excavator. In the preparation 
of all future foundations which will be in from 15 ft. 
to 29 ft. at low water, concrete bags of from 100 to 
150 tons weight will be lowered by a box into position 
by means of specially designed hydraulic appliances, 
the pressure necessary for returning the empty box 
being obtained from an accumulator where the pres- 
sure has been stored due to the lowering of the loaded 
box. The whole arrangement will be worked on a 
twin-screw steam craft which is about to be con- 
structed from plans already prepared. 

The 45-ton concrete blocks, with which the crane 
now under notice has to deal, are moulded in boxes 
upon a concrete platform in the block yard, and all 
outside blocks are faced with red granite in courses of 
10 in., 11 in., and 12 in. deep. Headersand stretchers 
are alternately built up, as the mould is being filled 
with concrete from an elevated railroad with 20-in. 
narrow gauge side-tipping tubs, which are taken to and 
fro by a small 34 ton locomotive. The blocks, when 
required, are lifted by means of a 50-ton iron Goliath 
crane, and are conveyed upon bogies to the end of the 
pier to the radial crane by means of locomotives. 

The pier, of which we hope to give further illustra- 
tions in a future issue, is being built in sections of 
42 ft. 3 in.; a cross-wall is formed of concrete blocks 
at the sea end, and forms an inclosure to protect the 
liquid concrete hearting from the wash of the sea 
during construction, and ties together the outside walls 
of the pier. A subway 4 ft. wide and 6 ft. high, is 
made in the heart of the pier, as an access to the light- 
house in rough weather, and to convey the water and 
gas pipes necessary for lighting the pier and supply- 
ing the radial crane during the progress of the work, 
and eventually to supply the lighthouse. 

The pier is finished with a grey granite coping sur- 
mounted with ornamental cast-iron standards, placed 
7 ft. centres with two 14 in. wrought-iron square rails, 
fixed diagonally. Lamp-posts of a similar design to 
the standards are fixed at intervals, and take the rails 
in the place of an ordinary standard. The roadway of 
the pier is of cement concrete of crushed granite. The 
lighthouse, which will be built of granite upon a 
roundhead of about 70 ft. diameter, will be approached 
from the subway and from the platform of the round- 
head. The whole of the works in connection with these 
harbour improvements are being carried out by the 
Wear Commissioners’ officials and workmen, under the 
direction of their engineer, Mr. Henry H. Wake. 

The commencement of the south pier is intended to 
be made when the north pier has been carried out to 
two-thirds its finished length. The construction of 
this pier will be somewhat different to that of the 
north pier, as it is proposed to use large concrete 
cylinders in place of concrete bags for the foundations, 
as it is necessary to have deep water close alongside this 
pier, and also because there is 10 ft. to 20 ft. of sand 
to go through before reaching the rock. 

The crane we now illustrate has been designed and 
constructed to lift and set, whilst in one position, all 
the 45-ton concrete blocks required for a length of 
42 ft. 3in. of finished pier, together with the liquid 
hearting necessary for the construction of the Roker 
Pier north of the entrance to Sunderland Harbour, 
and represents the most advanced development which 
block-setting plant has yet attained. The first 45-ton 
block was laid by Mr. James Laing, J.P., chairman, 
and in the presence of other members of the Wear 
Commission, in the month of September, 1885. 

The special feature of this crane is the application 
of hydraulic motions perfectly independent of each 
other, and under the complete control of one man in 
the valve house, for lifting, lowering, traversing, and 
radiating. These motions are obtained without. the 
use of any accumulator, and are got from four 2} in. 
plunger pumps, 15 in. stroke, worked by a pair of 
direct-acting high-pressure horizontal engines, with 
cylinders 15 in. in diameter and 18 in. stroke. With 
a steam pressure of 60 lb. per square inch, the engines 
gave a hydraulic —— pressure to the rams of 
1000 lb. per squareinch. The vertical boiler is of steel, 
12 ft. 6 in. by 6 ft. in diameter, with four cross-tubes, 
and has been constructed to stand a working pressure 
of 80 lb. per square inch. A Cherry 1 cwt. steam 
hoist of 25 ft. lift, is provided as a means of raising the 
coke used for the boiler. 

The principal dimensions of the crane are as follows : 
The total height of lift and lowering is 30 ft. This is 
effected by means of three hydraulic cylinders placed 
on the top of the boom behind the mainpiece, with 
one crosshead for the three rams. These are 124in. in 
diameter and 15 ft. stroke, with a multiplying power 
of 4 to 1, and are arranged so that one, two, or three 
cylinders can be used at a time, according to the 
varying loads which may be handled ; that is, the 
centre cylinder can be used alone, or the two outside 
cylinders alone, or the three cylinders together. The 
return water from those cylinders is exhausted into an 
elevated tank, and when the pressure is not acting on 
the three cylinders, the water gravitates from this tank 
into the cylinders without the pressure, thus prevent- 
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ing any vacuum being formed behind the rams, The 
three rams of the lifting cylinders are returned by 
means of small constant-pressure cylinders of 5in. 
diameter and 7 ft. 6 in. stroke with a multiplying 
power of 2to 1, placed above them. 

The traversing of the ‘* monkey” upon the hori- 
zontal boom is done by meansof two hydraulic cylinders, 
one at each side of the main boom. These have rams 
124 in. diameter and 10 ft. stroke, with a multiplying 
power of 6to 1, making a total travel of the monkey 
of 60 ft. along the boom. In order to work the monkey 
in and out, the pressure is admitted to each cylinder 
alternately. 

The radiating of the main boom is done by means of 
two hydraulic cylinders placed on the underside of the 
stiffening girders of the boom, These have rams 
9 in. diameter and 10 ft. stroke, with a multiplying 
power of 2 to 1, and can effect a radiation of 20 ft. at 
each side of the centre line of the pier, at a distance of 
40 ft. from the post. The crane radiates upon twenty- 
one live steel rollers working between the upper and 
lower steel roller paths. Each motion is provided with 
an automatic cut-off. For the lifting and lowering a 
double system of 1% in. short-linked chain in used, 
with an equalising sheave at the end of the boom to 
insure an equal amount of weight being placed upon 
each chain; for all other motions 3} in. steel wire 
ropes are used. A simple but effective system of 
travelling rolfers is arranged for carrying the sag of 
the chain when the crane is without the load. These 
rollers are caused to follow the monkey in and out 
upon rails, by means of light chain attachments, 

The crane is under complete control, and has proved 
itself to be very easy and steady in all its motions, the 
speeds being as follows : 


Ft. per Min. 
Rate of lift with 50-ton load 3 bis t 
- »» Without 50-ton load ... + 20 
Me lowering with load a i Se 
Travelof monkey _,, ise 206 25 


A complete radiation from side to side of pier is made 
in two minutes. 

The principal dimensions of the girder work of 
the crane are as follows: Length of main boom, 
141 ft, 64 in. ; from the equalising sheave at the end 
of the boom to the centre of the live rollers, 71 ft. 64 in. ; 
from the centre of the live rollers to the pivot, 40 ft. ; 
from the pivot to the end of the boom at the engine 
and boiler-house, 29 ft, In section the boom is formed 
of two web girders, 3 ft. deep, with 15 in. flanges, 

laced 3 ft. 3 in. centres, giving a space of 2 ft. 
caetens the flanges for the lifting chains. 

There are provided additional girders 2 ft. deep with 
15 in. flanges for carrying the hydraulic machinery, 
these extending between the live rollers and the centre 
pivot. The height of the mainpiece is 29 ft. from the 
centre of the boom to the centre of gudgeon, the 
mainpiece being constructed of plates and angles at 
the sides, and with lattice work front and back, and it 
is further stiffened by means of diaphragms. 

The front and back stays are all formed of two 
channel sections, back to back, of the following various 
dimensions. In front of the mainpiece the outer pair 
are 10 in. by 24 in., the middle pair 9in. by 24 in., 
and the inner pair 8 in. by 2} in., and the pair at the 
back of the mainpiece to the tail of the crane are 12in. 
by 24 in. ; both front and back stays are well strutted 
and braced. At the foot of all the stays a special steel 
forging is secured, which bears upon a strong shoe 
casting attached to the underside of the boom. 

The boom is braced and stayed for lateral strains in 
front and back of the mainpiece with open lattice 
girder work 18in. deep. The travelling Goliath is 
constructed of dressed pitch pine and greenheart 
timber, strongly keyed, bracketted, plated, and bolted 
together. The extreme length of the Goliath is 54 ft. 
and the general size of the scantlings is 18 in. by 
18in. The distance between the centres of the side 
framing is 27 ft.6in. The cross-girders for carryin 
the live roller trodpath is 40 ft. 3in. long, and is femme 
of eight balks 18 in. by 18 in, strengthened by 4 in. 
iron flitch plates 3 ft. deep and all strongly bolted to- 
gether. The cross-girder for carrying the centre pivot 
is 34 ft. 9in. long, and is formed of six balks 18 in. 
by 18 in., strengthened by } in. iron flitch plates 3 ft. 
deep, and also by 3 in. truss rods, and both these cross 
girders are supported - diagonal bracing. 

The travelling wheel carriages are formed of four 
rolled iron girders, plated together top and bottom, 
and are 2 ft. 6 in. in width and well secured to the 
solepieces. The wheels are steel tyred with double 
flanges, working in two strong brackets attached to 
the rolled iron carriages, and fitted with steel cods and 
four volute springs to each wheel. The springs when 
compressed 14 in. give a spring force of 20 tons on each 
wheel, and brings the cods to a solid bearing upon 
the brackets. 

As it was important to have this crane completed 


with as little delay as possible, the work was divided Vv 


into three parts; the portion relating to the girder 
work was let to the North-Eastern Marine Engineer- 
ing Company, Limited, South Dock, Sunderland ; the 
contract for the engine, boiler, and hydraulic machi- 


nery generally, was let to Messrs. John Abbot and 
Co., Limited, Gateshead-on-Tyne ; and the travelling 
Goliath together with the monkey, block, live rollers, 
trodpaths, and main pivot, were constructed and fitted 
up at the Wear Commissioners’ workshops. 

The whole of the material used for the booms, main- 
iece, bracing, and mainstays, is of mild steel supplied 
y the Steel Company of Scotland, and was carefully 

tested before being used ; the live rollers, trodpaths, 
and main pivot are of cast steel. Weight of crane, ma- 
chinery, girder work, and Goliath frame complete, is 
273 tons, with 17 tons kentledge, total 290 tons. The 
calculations, designing, and working out of all details for 
this crane were completed in the Commissioners’ office, 
and under the immediate supervision of Mr. Henry 
H. Wake, C.E., engineer to the Wear Commission. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 25, 1886. 

THE only thing that can be said concerning the 
American iron and steel market, and of American iron 
and steel industries, is that demand is beyond pro- 
ductive capacity, that every day is swelling the volume 
of business for future delivery, that prices are firm 
and advancing, that new engineering and industrial 
enterprises are springing up, and that the general con- 
sumptive demand is assuming larger proportions. 
Under this stimulus prices are higher for certain kinds 
of products. Plate and bridge iron has advanced one- 
tenth of a cent per pound, equal to 2dols. per net ton. 
Bar iron is retailing at 2 cents at store, and 1.90 
at mill; skelp iron is active in small lots at 1.90; 
merchant steel has improved ; steel rails are 34 dols. 
for spring delivery, and 35dols. for winter, and old 
rails are in urgent demand at 21 dols. to 21.50 dols. 
for English tees, and 22dols. for American. The 
market is strong in every direction. The pig iron out- 
put has not varied for thirty days. The nineteen new 
furnaces in course of erection are being pushed forward 
with all possible activity. Work on the various iron 
and steel mills is also being crowded forward under 
the encouragement afforded by increasing orders. 
Forge iron is selling at 15.50dols. for ordinary to 
16 dols. for standard at tidewater, and 16.50dols. for 
special, with the various grades of No. 2 foundry 
running from 16.50 dols. to 17.50 dols., and the various 
grades of No. 1 ranging from 18 dols. to 19.50 dols., 
and in exceptional cases as high as 20 dols. Large 
foundry orders were placed yesterday and to-day, for 
delivery between November 1 and March 1, at 18 dols, 
to 18.50 dols. The arrivals of southern iron have been 
restricted to very small proportions by the improving 
local demand in the south, and by the growing de- 
mand along the Ohio Valley. A great many new 
enterprises are springing up in Tennessee, Alabama, 
and Georgia, such as foundries, machine shops, wagon 
shops, pipe works, and similar establishments using 
crude and finished iron. The consequence is that the 
local demand in the southern tier of States will grow 
rapidly, and absorb a much larger proportion of the 
southern made iron than heretofore. Muck bars have 
advanced 1.50 dols. per ton within three weeks, and 
are now quoted at 31 dols. at mill in Eastern Penn- 
sylvania, and 27.50 dols. at mill in Western Pennsyl- 
vania. The Pittsburg output is now over 8000 tons 
- week, and the limit of productive capacity has 

en reached. Foreign steel blooms have declined to 
26 dols., without buyers. Best offers to-day are 
25.50 dols., but even at that figure large orders could 
not be secured. Yesterday 55,097 steel slabs and 992 
steel blooms reached this port. Several shipments are 
said to be on the way. No more orders of any magni- 
tude will go out for the present. Bessemer iron is 
worth 19dols. for English and 18 dols. for American, 
with nothing on the market. Large receipts of Cuban 
and Spanish ores are arriving, and the imports this 
season have far exceeded any other. Heavy orders are 
about to be placed for steel rails for spring delivery, 
at 34dols. Plate iron has met with increasing inquiry 
this week, and the demand for pipe iron, both wrought 
and cast, is crowding capacity. 








THE SANITARY EXHIBITION AT YORK. 

By way of illustrating in a practical, visible form the 
objects and principles of the Sanitary Institute, the Con- 
gress at York was supplemented as usual by an Exhibi- 
tion, under the direction of Mr. Box. As a popular 
Exhibition worthy to compete with numerous national 
and international displays of this year, this collection 
could not be regarded; but for its purpose it was un- 
doubtedly good. There was perhaps little shown that 
was new, but the variety of objects formed a very divert- 
ing and instructive collection, a fairly free interpretation 
being allowed to the primary quality of sanitation in all 
the exhibits. A brief indication of the chief features will 
be sufficient. There were five classes: I. Building mate- 
rials, construction, and machinery. II. Water supply 
and sewerage. III. Heating, lighting, and ventilation. 
IV. Personal hygiene, foods, filters, and disinfectants. 
. Miscellaneous. Taking it as under the third section, 
the most striking display was that of the electric lighting. 
by which the whole building wasilluminated, supplemen 


son Electrical Contract and Maintenance Company, Brad- 
ford, and under the superintendence of their representa- 
tive, Mr. Allen F’. Scott, they erected an installation of an 
excellent and efficient description. The engine was one by 
John Fowler and Co., of Leeds, capable of working up to 
36 horse-power, and this, through two of Mather and 
Platt’s dynamos, supplied seven powerful arc lamps and 
seventy incandescent lamps—the latter being of 20 candle 
power each. As genuine exhibits this company showed 
a large number of small appliances—such as portable 
medical batteries, Trotter distributors, switch-boards, 
surgical and dental lamps, flowers and breast-pins fitted 
with tiny electric lights, and so on. 

The Aolus Waterspray Company exhibited their electric 
lighting apparatus and telephones; the Electric Portable 
Battery and Gas Igniting Company showed medical 
batteries, portable combination bells, &c. ; while among 
other electric exhibits were the Stanhope Company’s long 
distance telephones, the Byng short distance acoustic tele- 
phones, and the Atlas telephone (Fraser, Leeds), by which 
it is said even so slight a sound as the ticking of a watch can 

heard at a distance of over three miles. In the same class 
there were numerous gas engines and other gas appliances, 
z Benjamin Hainsworth, Halifax; John Greenall, of 

anchester; H. and C. Davis and Co., Camberwell; 
John Wright and Co., Birmingham ; Charles Wilson and 
Sons, Leeds; William Thorburn, Borough Bridge; H. 
Braithwaite and Co., Leeds; and the Holus Waterspray 
Company. Within the same section there were some 
of Doulton’s fireplaces and mantel-pieces, instantaneous 
water boilers, and bath heaters, and open portable 
radiating tile stoves. This firm also contributed drain 
and other pipes with ingenious joints, and a number 
of Kinnear’s self-lighting burners and governors diverted 
some attention from electricity. In the first section 
visitors found such articles as concrete flooring, fire- 
bricks, wood-flooring, waterproof paper and canvas, 
Willesden roofing, slates, a ‘‘Dongill” gas engine in 
motion, and various laundry appliances. In the water 
supply division Surgeon-Major Pringle exhibited a work- 
ing model of a tank or cistern for storing rain or drink- 
ing water, with “‘ Pringle’s sursum automatic water 
purifier,” for increasing and maintaining the purity of the 
water, by creating a ‘‘ tranquil bed,” where impurities too 
heavy to float may rest, and be removed from risk of with- 
drawal with the water by the tap for household purposes. 
In the case of rain water, the chief impurity, soot, is re- 
moved automatically by this apparatus, the fine carbon or 
** sursum” black floating on the surface, and the cinder 
resting on the ‘‘ tranquil bed” at the bottom of the tank 
The purifier can be attached at a trifling cost to the rain 
water pipe of butts or tanks for receiving or storing rain- 
water, and to the present water fittings of any household 
cistern or tank. Filters, water-waste preventers, syphon 
cisterns, and many other essentials to domestic sanitation 
found room in this class; Jaeger’s sanitary wool patents 
were conspicuous in the fourth section, and the exhibits 
in this division were sufficiently comprehensive to include 
cream separators, embroidering machines, school furni- 
ture, and Bolanachi’s chocolate pastes and cocoas. Class V. 
was, as described, ‘‘ Miscellaneous,” including books, 
Sanitary Institute diplomas, Oriental goods and car- 
riages. During the first week the Exhibition was largely 
attended, and promised to remain popular throughout the 
further three weeks during which it was intended to keep 
it open. 





IRRIGATION IN ARIZONA.—Irrigation is aiding the rapid 
development of Arizona, and is, at the same time, demon- 
strating its productiveness. The Arizona Canal is over 
40 miles long, cost over 400,000 dols., and irrigates nearly 
100,000 acres of land. In the Salt Lake Valley there are 
ten canals, and in the Valley of the Gila several others 
have been constructed. 





DRAINAGE OF SyDNEY.—The principal portion of a sewer- 
age scheme designed to improve the drainage of Sydney 
and suburbs has now reached such an advanced stage 
that it is hoped that no inconsiderable portion of it will 
be brought into operation about the end of the year. A 
main trunk sewer in course of constructiun is about 44 
miles in length, commences at the south-eastern boundary 
of Hyde Park, and has its outlet into the Pacific Ocean 
from the cliffs of Bondi. The construction of this sewer 
has been contracted for in three sections, known respec- 
tively as the Rushcutter Bay, the Double Bay, and the 
Bondi sections, for the execution of which Mr. E. Prit- 
chard, Messrs. Pritchard and Co., and Messrs. A. J. 
Smyth and Co., were respectively the successful tenderers. 
The country through which the sewer has been carried 
is of an exceedingly undulating character, and nearly 
four miles of the work has consisted of tunnelling driven 
through sandstone rock. 





Water IN Sourn Avstratia.—A plentiful supply of 
water has been discovered at a bore at Coward’s Springs, 
about 65 miles west of Hergott, and 10 miles from the 
south-west shore of Lake Eyre. On the completion of the 
successful Hergott bore on June 1 last, the diamond drill 
belonging to the Conservator of Waters Department was 
removed to the locality just mentioned. Boring was 
begun on June 25. News is now at hand that artesian 
water has been tapped at a depth of 308 ft. The water 
rose to the surface, flooding out the men, and flowing at 
the depth of 12,000 to 14,000 gallons per hour, or an 
average of 300,000 gallons per day. The supply has since 
increased to over 40,000 gallons per hour, or about 
1,000,000 gallons per day. e bore measures 63 in. 
in diameter, and has been sunk an average distance of 
18 ft. per day. Atthe present time the water seems to 
be slightly brackish, which is caused by the presence of 
salt water, within 50 ft. of the surface. The well, how- 








by various _— of kindred apparatus not lighted. The 
contractors for the lighting were the Woodhouse and Raw- 


ever, is being tubed so as to exclude this. 
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DYNAMO ELECTRIC MACHINES, 


8747. A.T. Gravier, Paris. Machines for Generating 
Electromotive Power. (8d. 12 Figs.) July 20, 1885.—The ob- 
ject of thisinvention is to increase the productive power of dynamos 
of any construction, This is effected by the employment of sym- 
metrical or unsymmetrical polar extensions so arranged that the 
distance between their extremities is equal to their extent; also 
by the employment in armatures of electric generators, of cores 
formed of iron wire or of discs of sheetiron, of a sectional area 
Sao. or superior to that of the field magnets, (Sealed August 13, 
1886). 


9526. T. J. Handford, London. (F. J. Sprague, New,York, 
U.S.A.) Electro-D: c Motors. (8d. 12 Figs.) August 
10, 1885. This invention relates chiefly to a mode of construct- 
ing electro-dynamic motors by which the necessity of shifting 
the brushes upon the commutator cylinder when the armature 
current varies, to avoid sparking, is obviated. This is effected 
by arranging differential field magnet coils and cumulative field 
magnet coils both in series with the armature, and main field 
magnet coils shunted upon the armature alone, or upon the arma- 
ture and either or both of the sets of series coils. (Sealed 
August 20, 1886). 


9601. H. W. Ravenshaw, Halifax, Yorks. Improve- 
ments in Electro-Magnets and in the Application 
of the same to the Control of Electric Currents. (8d. 
6 Figs.) August 12, 1885.—According to this invention two sepa- 
rate electro-magnets wound in reverse directions by the same 
wire are provided in addition to the usual ‘‘ working armature” 
with a “floating armature” or keeper, which is held out of con- 
tact with the magnets by means of a light coiled spring. When a 
current is passed through the coils of the electro-magnets, the 
floating armature will be attracted by the magnets, and convert 
the magnets into a single horseshoe magnet. The result of this 
conversion is that a much stronger pull can now be obtained 
through the working armature of the horseshoe magnet than that 
due to the same current passing round the two separate magnets 
without the addition of the floating armature. he illustration 
shows the application of this invention to the shifting of the 
brushes of a dynamo. The axle F is to be turned intermittently in 
opposite directions according to the variations of the current, and 
thereby transmit through suitable gearing a rocking axial motion 
to the brush-holders of the dynamo. Mounted loosely on the 
axle F are arms G, G!, to the free ends of which are pivotted the 





bell-crank levers g, g', the lower limbs of which form pawls which 
engage in the teeth of a wheel keyed onthe axle F. Pendent from 
the horizontal arms of these levers are rods which carry the work- 
ing armatures Eand E!. The floating armature C is held back by 
a spring ¢ secured to a fixed adjustable point. The spring c'of the 
floating armature C! is put in tension by the core h of solenoid H. 
When the floating armature C is attracted, the magnets A B are 
converted into a single horseshoe magnet of increased power, 
which draws down the working armature E, and by means of the 
pawl and toothed wheel turns the axle F in the direction of the 
arrow 1. This movement of the armature E short-circuits the cur- 
rent passing through the coils of the horseshoe magnets A, B, and 
thereby allows a coiled spring ¢ to raise the armature E clear of 
the magnet. Similarly, when the current falls below its normal 
strength, the attraction of the solenoid H is weakened, and puts 
less tension on the spring of the floating armature C', The latter 
is then, under the attraction of the magnets A', B!, caused to rise 
and form them into a hoseshoe magnet of sufficient power to draw 
down the armature E!, and turn the toothed wheel in the direc- 
tion of the arrow 2, so as to shift the brushes of the dynamo in the 
reverse direction. (Sealed September 14, 1886). 


5611. H,H.Lake, London. (The Helios Electric Light 
and Telegraph Construction Co., Ehrenfeld, Germany.) Appa- 
ratus for the Generation of Electric Currents. [6d. 
2 Figs.) April 22, 1886.—The improved generator has its magnetic 
field formed by electro-magnets arranged outside the plane of 
rotation of the armature, but parallel to the said plane. The field 
magnets are connected with each other by means of electro- 
magnets arranged directly between thc several pole-pieces. 
(Sealed August 10, 1886). 


ELECTRIC LIGHTING. 


9199. H. J. Haddan, London, (R. Walther and B. H. 
Walther, Werndau, Germany.) Electric Arc Lamps. (8d. 
6] Figs.) July 31, 1885.—This invention has for its object the 
simple and effective regulation of the carbons. The carbons are 
regulated by the movement of the solenoid cores a and b, pro- 
duced by the influence of the main current traversing bobbins 
A,B. This movement acts on a lever mechanism in which the 
upper carbon is clipped between a pair of tongues i, ¢, one of which i 
is hinged to the free end of the brake lever and influenced by the 
link A Suspended from the armature of the solenoids, while the 
other k is pivotted on the axis of the brake lever. The solenoid 


cores are prevented from falling out too easily by a brake E con- 





sisting of two iron pieces e and f placed at a small distance from 
the cores aand b for the purpose of retarding their motion by 
magnetic attraction. As the carbons are consumed and the 
current diminished, the solenoid cores fall down, the tongue i 
releases the carbon-holder C which drops downwards smoothly 
and imperceptibly. When the lower carbon has nearly burned 
down, the ary 4 is aut ti luded from the circuit by an 
arrangement shown in Fig. 2. The lower carbon is contained in 
a tube 7 in which is placed a spiral spring m which raises the 
carbon by means of the rod n as required. This rod is furnished 


























with a collar 0 which, when the lower carbon is burned down, 
turns the two-armed lever p! about its fulerum g. The longer 
arm p! of the lever is in its normal position in contact with the 
og r. The current passes through the lower carbon-holder to 
the lever p! and the spring, whence it leaves the lamp through a 
suitable conducting device. By turning the arm p!' of the lever 
down away from the spring 7, the current is interrupted and the 
lamp extinguished until fresh carbons are introduced, when the 
lever p' is again raised. The lower carbon-holder is secured 
to the lamp plate by the support s, but is insulated therefrom. 
(Sealed September 14, 1886). 


4491. F. Schaefer, Boston, Mass., U.S.A. Incandes- 
cent Electric Lam (Sd. 8 Figs.] March 31, 1886.—The 
bulb A containing the carbon filament @ and the platinum 
electrodes a2, is embedded in a mould a’ of plaster-of-paris, 
to which are secured the terminal lugs a4. The platinum 
electrodes are inserted through a _cross-shaped piece of 
glass located in the neck of the bulb and of sufficient size 
to prevent the accidental displacement of the carbon filament from 








its normal position in the centre of the bulb. An insulating disc 
c? having contact pieces secured to its faces, is provided with a 
central opening through which conducting wires are led. A 
spring cl forces the contact pieces up against the terminal elec- 
trodes a4, and thus establishes electrical connection between the 
lamp and the holder. To place the lamp in circuit, the handle f3 
is turned so as to have the metal portion c} of the collar engaged 
by the contact pieces on either side. The collar of the handle is 
intained in position by friction. (Sealed August 31, 1886). 


TELEGRAPHY AND TELEPHONY. 


8525. L. G. Ferreira, London. Telegraphic Sig- 
nalling a yey oy (1s. 1d. 26 Figs.) July 14, 1885.—This 
invention relates to dial telegraph instruments in which a needle 
is caused to point toa letter upon the dial of a transmitter, and at 
the same time another needle is caused by electric impulses to 
point to a corresponding letter upon the dial of a receiver at a dis- 
tance. The improvements consist more particularly in the con- 
struction and arrangement of the mechanism for imparting the 
step-by-step movement to the pointer of the transmitting instru- 
ment, whereby the operator has merely to press in the stud corre- 
sponding to the letter to be transmitted, and does not require to 
move the pointer round. This is effected by employing an arma- 
ture suspended between the pole-pieces of a pair of electro- 
magnets. The armature has a fixed polarity given to it by means 
of a permanent or electro-magnet whose pole-piece partially in- 
closes the armature while yet allowing it to vibrate freely. With 
every impulse of an alternately reversed current through the 
electro-magnets the armature is repelled by one and attracted by 
the other. The current is automatically switched by means of a 
pair of pins projecting from the armature and arranged to rock a 
current reverser at the moment when the armature has vibrated 
to nearly its full extent in one direction or the other. The pointer 
or indicator is driven in one direction by a pawl and ratchet 
actuated by the oscillation of the spindle on which the vibrating 
armature is fixed. (Sealed July 23, 1886). 


8743. J.H. Johnson, London. (La Société P. Barbier et 
Cie., Paris.) Combination of Telephonic Apparatus 
and c Bells. (8d. 10 Figs.) July 20, 1885.—Ac- 
cording to this invention, the empty spaces in the boxes of the 
pushes used for working electric bells, are utilised by placing 
therein telephonic apparatus, thus enabling the wires to be used 
for telephonic communications as well as for ringing the bells. The 
diaphragm and mouthpiece of the telep are attached to the 
back of the box, the magnet and coils being placed in the interior 
behind the button. (Sealed August 10, 1886). 


8744. J. H. Johnson, London, (La Société P. Barbier 
et Cie,, Paris.) Contro the Passage of Electric 
Currents in Te’ onic or other Electric Circuits. 
(8d. 5 Figs.) July 20, 1885.—According to this invention a 
current interrupter or intercepter, such as a secondary battery, 
is so arranged as to render the telephone bells or other local 
apparatus practically inaccessible to the currents of low tension 
from the main battery, but not to interfere with the passage of 














the telephonic signalling or other currents whose tension is 
greater n that of the intercepter. Or a primary battery may 
be placed in opposition to the main line battery or generator for 
the purpose of intercepting the low tension currents from the 
latter, (Sealed August 13, 1886). 


$274. R. H. Ridout, London. Improvements in 
Telephonic Transmitters. (8d. 6 Figs.) August 4, 1885.— 
According to this invention, two insulated conductors or “lateral 
pieces” of hard carbon are supported on a frame each in connec- 
tion with a pole of an electric battery, and are electrically con- 
nected by means of two or more conductors or ‘‘ transverse pieces” 
of hard carbon. The transverse pieces are arranged to present a 
suitable surface to receive acoustic impulses, The whole is then 
placed in a case having a damper of gauze fixed between the trans- 
verse pieces and the source of sound, or is partially immersed in 


liquid on the surface of which the sound is directed. (Sealed 
August 13, 1886). 
9962. A. M. h, Toronto, C Tele- 


Rose 

phones. (8d. 9 Figs.) August 22, 1885.—This invention has 
for its object an improved construction of the line used in con- 

tion with hanical or ‘‘speaking tube telephones.” The 
line may beof wire or cord. The cord is preferably combined with 
a fine wire to be used for electrical signalling. A, B represent 
two suscribers’ lines terminating in an exchange office with a 
switch-board C. D, D2, are the subscribers’ telephones with 
mouthpieces F. When it is necessary to conduct the line round 








corners, it is connected to or passed through a bent tube E. This tube 

is provided at each end with a diaphragm e to which the line is 

attached, the line when severed being made mechanically con- 

tinuous by the thin wire b. The improvements further consist: 
in the interposition of an elastic cushion or packing between the 

diaphragm of the telephone and the part in which it is mounted ; 

also in a tube or hollow conveyer attachable to the mouthpieces 

or tubes leading from one suscriber’s line to another through the 

exchange, for the purpose of conveying the air vibrations from one 

line to another. (Sealed August 13, 1886). 


11,525. W. Skinner, London. (F. NV. Gisborne, Ottawa, 
Canada.) Metallic Poles for Telegraph Lines, [8d. 7 
Figs. September 28, 1885.—The improved pole consists of a 
wrought-iron galvanised tapering tube, a galvanised bed-plate, a 
galvanised grip-plate, an anti-corrosive sleeve of cast iron at the 
surface of the ground, a flat galvanised ring for wire stays, and a 
wooden top pin with a screw-thread for holding an insulator of 
glass or porcelain. (Accepted August 3, 1886). 


1292. H. Edmunds, London. (1. S. Thornberry, Boston, 
Mass., U.S.A.) Improvements in Telephones. ([8d. 
9 Figs.) January 28, 1886.—The improvements relate to that 
class of telephonic transmitters in which a granular substance is 
used as the currené varying medium. A great defect of these 
transmitters is their liability to clog by reason of the mass of 
particles becoming homogeneous. It is therefore necessary to 
knock or shake the instrument to restore it to a working con- 
dition. The object of this invention is to overcome this defect, 
and to produce an instrument that requires no attention on the 
part of the user to keep it in order, and the improvements relate 





chiefly to the means by which the contact is maintained between the 
complimentary fixed electrode and the granular conducting ma- 
terial, and to the form and position of the fixed to the flexible 
electrode. This is effected by setting the flexible diaphragm D 
on a horizontal plane, an insulating chamber B almost filled with 
granular substance, preferably carbon, being placed over it 
Immersed in the carbon is the complimentary fixed electrode A in 
the form nearly of two superimposed cones. The surface contact 
is further increased by encasing the containing chamber B with 
a metal ring, The complimentary electrode A is clamped firmly 
in place by twoscrews. (Accepted June 8, 1886). 


4058. A. M. Clark, London. (The New Haven Clock 
Company, New York, U.S.A.) Improvements in Tele- 
graphic Recording Instruments. (8/. 4 Figs.) March 
23, 1886.—The improvements relate to telegraphic recording in- 
struments by which dots and dashes:are marked upon strips of 
paper fed through them, and their chief object is to prevent the 
marking tool from sticking in the paper. ‘This is effected by the 
employment of a cutting roller instead of a cutting pin for mark- 
ing the paper. The instrument is provided with a slide to which 
the electro-magnets, the armature, binding- post, and the electrical 
conductors are secured. This slide, which is provided with a 
non-conducting plate, in which the binding-posts_and the ends of 
the conductors are fixed, can be readily removed from the re- 
mainder of the instrument for inspection and repair. (Sealed 
June 29, 1886). 


4069. J. E. Dann and J. Lapp, Honeoye Falls, New 
York, U.S.A. Improvements in Telephonic Appa- 
ratus. [ls.1d. 21 figs.) March 23, 1886.—Themain object cf 
this invention is to provide an improved speaking telephone for 
use on long lines. Inventor specifies twenty-five claims, of which 
the following is an abstract : The diaphragm consists of a central 
hollow cone surrounded by a flat annular part, so that by this 
means the whole force of the sound waves from the mouth of the 

rson speaking in the instrument is concentrated on the cone, 
thereby producing the maximum vibration of the diaphragm. The 
undue tendency of the electrodes of a telephonic transmitter to 
adhere, at the instant of variation or interruption of the line 
current, is neutralised by means of an oppcsing force due to 
electrical action applied p Raa one or both of the electrodes, or 
by producing a molecular change in the metallic electrode, and 
thus affecting its expansion. (Sealed August 10, 136). 
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6035. A. J, Boult, London. (W. Marshall, New York, 
U.S.A.) Improvements in Receivers, Apparatus, and 
Circuits for Telephonic Communication. (8d. 11 Figs.) 
May 4, 1886.—This telephone receiver F, which may be used with 
the ordinary transmitter, is constructed in the form of a con- 
denser, and consists of a pile of leaves of tin foil withyinsulating 
material interposed, and provided with a central perforation. 
Every second leaf of the tin foil is connected to the binding post 
c, and every other leaf to the binding post d. Above and 
below the condenser pile are placed washers K. All the parts 
being introduced into the case, the cover B is put in place and 
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screwed down by turning it until a degree of compression is pro- 
duced at the circumference of the cond pile, sufficient to 
cause the middle part of the condenser to bulge and be relieved 
from pressure. Its speaking powers will be then clearest because 
the condenser plates being statically charged by the line battery, 
they are able to vibrate when an extra or secondary current is 
induced in the line and modifies the static charge of the condenser. 
Fig. 2shows a way of shunting the receiver F with a resistance 
coil E instead of putting the resistance coil or shunt in the re- 
ceiver case proper. The circuit may be grounded ata. (Sealed 
August 13, 1886). 


CONDUCTORS, INSULATORS, &c. 


6599. J. E. Griffiths, Upper Bangor, Carnarvon. 
Improvements in Constructing, , and Fitting 
Electrical Insulators for Telegraphs. [6d. 8 Figs.) 
May 17, 1886.—The insulator is of porcelain and is screwed on to 
its supporting bolt by means of an iron nut cemented in the axis of 
the insulator. An inner porcelain chamber or shade is applied so 
as to greatly increase the insulating surface. A metallic cap pre- 
vents the insulator from being broken by stone throwing. The 
insulator may also be made with a screw plug to fit a close- 
ended iron nut having a flange which comes over the top flange 
of the protecting cap so as to prevent wet from running in 
between. (Sealed August 24, 1886). 

7311. B. J.B. Mills, London, (J. J.C. Smith and M. Smith, 
Passaic, New Jersey, U.S.A.) Multiple Electric Conduc- 
tors or Cables, and Processes and Apparatus for the 
Manufacture of the same. (8d. 7 Figs.) June 1, 1886.— 
The improved cable consists of a hollow flexible core adapted to 
permit the passage of melted insulating material, covered con- 
ducting wires surrounding the core, an impervious envelope, and 
flexible armour, The process of vulcanising the insulating enve- 
lopes of electric cables consists in winding the covered cable on a 
reel and slowly rotating the same while in the vulcanising vessel. 
A current of heated oil is forced through a hollow cable to heat 
the interior and expel the air, after which a body of melted insu- 
gr eae is forced in to displace the oil. (Sealed September 











7394. P. M. Justice, London. (EF. G. Acheson, New 
York, U.S.A.) Electrical Conductors. [8d. 2 Figs.) June 
2, 1886.—The improved conductor consists of a line wire, an insu- 
lating covering of fibrous material and asphaltum, a thin flexible 
shield of electrolytically deposited copper, a coating of metallic 
alloy, and a protective covering. (Sealed September 7, 1886). 


REPRODUCTION OF SOUNDS. 


6027. J. ¥. Johnson, London. (The Volta Graphophone 
Company, Alexandria, Virginia, U.S.A.) Apparatus for 
Recording and Keproducing Speech and other 
Sounds. [ls. 6d. 38 Figs.) May 4, 1886.—This invention re- 
lates to the formation in a solid substance of inequalities corre- 
sponding to the forms of sound vibrations, and the reproduction 
by means of such inequalities of the sounds sepveseubed by them. 
The record—in the form of a groove with sloping walls, the sound 
waves being represented by elevations and depressions at the 
bottom of the groove—is formed in wax by means of a cutting 
style which is vibrated by the sound waves to be recorded. The 
sounds are reproduced directly from the wax record by rubbing a 
reproducing style over it. The vibrations of the reproducing style 
are transmitted by means of a diaphragm of hard rubber through 
a tube to a double earpiece combined with a mouthpiece including 
the nose of the user. Inventor specifies 113 claims. (Sealed 
August 19, 1886). 

6042. J. Y. Johnson, London, (The Volta Graphophone 
Company, Alexandria, Virg., U.S.A.) Apparatus for Re- 
reeme Sound from Phonographic Records. (8d. 
1l Figs.) ay 4, 1886.—This invention relates to producing in 
air vibrations corresponding in form to sound waves by means of a 
record formed by the inequalities of a suitable solid body. The 
record is caused to act directly upon a gas or liquid in which it in- 
duces the sonorous vibrations. he record is cut as a spiral in the 
wax coating 1 of a tablet F which is supported on the face of a 
metal disc E mounted upon an arbor D journalled in bearings in 
the slide C which is movable on a frame B. The arbor D is re- 























volved, and the slide moved on the frame, so that each point on 
the spiral record moves in its turn in front of the reproducer. 
This instrument is supported on an adjustable standard 2. The 
tube 3, which at the end next the record is provided with a conical 
cap, is adjustably supported on the standard, so that the orifice 
can be brought nearer to or set farther from the record by means 
ofa nut 4. Air under a constant initial pressure of about 1} Ib. 
to the square inch is admitted to the une so that the jet plays 
against the record, The jet orifice is obstructed more or less by 
the record, and the outflow of air being thereby varied variations 
in pressure are produced at the jet orifice, The air outside the jet 
orifice is also thrown into vibrations which are conveyed by the 
tube 7 to an ear-piece 8S. A diaphragm 9 in the interior of the 





ear-piece prevents the air in the tube 3 from escaping. The vibra- 
tions of the confined air are communicated to the outside air 
through the diaphragm, and by acy J the ear-piece 8 to the ear the 
sounds recorded on the tablet F can be heard. In a modification 
of this invention the liquid (which must be a conductor of electri- 
city, and is preferably water acidified with sulphuric acid) plays 
against the end of a platinum wire embedded in a block of hard 
rubber and spreading out in a thin film, makes contact with a 
platinum ring surrounding the end of the block. The wire and 
the ring form the terminals of a galvanic circuit in which a tele- 
phone is placed to receive the sound. A further modification con- 
sists in causing a jet of conducting liquid issuing from a metal 
tube to play upon a record of conducting material. The metal 
tube and record form the terminals of a telephonic circuit in 
which a galvanic battery is included. (Sealed August 17, 1886). 


6047. J. ¥. Johnson, London. (The Volta Graphophone 
Company, Alexandria, Virg., U.S.A.) Apparatus for the 
Reproduction of Speech and other Sounds by Means 
of Records. [8d. 14 Figs.) May 4, 1886.—This invention re- 
lates to the reproduction through the action of magnetism of 
sounds by means of records in solid substances. The record is 
first cut in wax by a graving style attached to a diaphragm 
vibrated by the voice. The style has a flat point so that the re- 
cording tablet is engraved with a spiral groove, the elevations and 
depressions at the bottom of the groove representing the forms of 
the sound waves which acted successively upon the diaphragm. 
From this original wax record an electrotype is taken in copper, 
having of course the elevations and depressions at the top of a 
spiral ridge instead of at the bottom ofa groove. The electrotype 
listhen fixed on a supporting disc 3 mounted on one end of a 
shaft 5. On the opposite end of this shaft is fixed an iron tablet 4 
having a spiral ridge cut on its face. The shaft 5 is revolved by 
means of a crankwheel7 which carries a pinion engaging with the 
gear wheel 2 on the disc 8. A slide 10 carrying a graver or cutting 








tool 11, is moved towards the iron tablet by the electrotype 1 
which is held in rubbing contact with the end of the follower 13 by 
aspring 15. Thus the counterpart of the elevations and depres- 
sions on the electrotype is formed on the iron tablet 4, and the 
record engraved on the latter is therefore like the original wax 
record. Having obtained the engraved magnetic tablet 4, it is 
mounted on the shaft 1 of a reproducing instrument, Fig. 2. The 
reproducing needle 2 is mounted on one poleof a horseshoe magnet 
3, the other pole of which is placed directly opposite, the magnetic 
record 4 intervening. The needle 2, which has its point opposite 
the ridge on the tablet and in as close proximity as possible without 
touching, is surrounded by a bobbin 4 of fine insulated wire. A 
telephone 5 is included in the circuit. As the iron tablet 4 is 
revolved, the elevations and depressions on the top of the ridge 
successively come opposite the needle point and produce changes 
inthe magnet field which in turn induce currents in the bobbin 4, 
causing the telephone to emit corresponding sounds. (Sealed 
August 17, 1886). 


6062. J. Y. Johnson, London. (The Volta Graphophone 
Company, Alexandria, Virg., U.S.A.) Transmitting and 
Recording Sounds by Means of Radiant ey. 
(8d. 16 Figs.) May 4, 1886.—The recording tablet is a glass disc 
F coated with asensitive film such as used in instantaneous photo- 
graphy. The tablet is mounted on the arbor D turning in bear- 
ings on the slide C which moves in ways of the frame B. Rotary 
motion is communicated to the arbor D by means of a handwheel 
and bevel gearing. On the front of a standard 4 is fastened a 
brass plate 5 which is perforated by a narrow slit, and on the 
outer face of which is mounted a sheet of glass 6. The tube 7 
makes a close joint with the standard 4, so that no light is ad- 
mitted except what passes through the slit. In the tube 7 isa 
lens 8 adjusted to project an image of the slit upon the recording 
tablet F. Radiantenergy from the sun’s rays or any other suit- 
able source, is concentrated on the slit by the condensing lens 9. 
The amount of light which is allowed to pass through the slit is 
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varied by meansof a varying film of liquid (such as bichromate of 
potash) which is formed on the outside of the glass6 by the jet O 
from the tube 0. This tube is set in the sound board a which is 
fastened to the standard 4, and is so adjusted that the jet strikes 
the glass just above the slit in plate 5. The jet tube is supplied 
through a flexible pipe from the elevated reservoir c. Below the 
glass is a receptacle e for the jet liquid. In operation the hand- 
wheel is turned at an even rate of speed which gives an even speed 
also to those parts of the surface of the tablet F which successively 
come opposite to the hole 3. If the light were constant a spiral 
line would be formed in the sensitised tablet of constant width 
and uniform intensity. But on talking in the vicinity, the jet is 
thrown in vibration and the film over the slit, varying in con- 
formity with the vibrations impressed upon the jet, allows more 
or less light to fall upon the tablet, thus producing corresponding 
variations in the intensity of the image on the sensitised tablet. 
The record F is then removed from the box and developed by any 
suitable photographic means. (Sealed August 17, 1886). 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 


11,307, C. Moseley, Ardwick, Lancaster, and T. 
Parker, Wolverhampton, Staffs. Secondary Voltaic 
Batteries, [6d.] September 23, 1885.—The positive plates, the 





surfaces of which become oxidised during the process of charging 
the battery, are constructed of lead in sheets, plates, strips, or 
wires. The lead plates are corrugated if possible, and are sub- 
jected to the action of a solution of nitric and sulphuric acids, 
The negative plates or electrodes are constructed as above, but 
instead of being subjected to the acid treatment, the cavities of 
their surface are packed with oxide of lead, or with spongy lead 
alone or in combination. The positive and negative electrodes 
thus prepared are then immersed in a solution of sulphuric acid 
and kept separated from each other by india-rubber grids or 
porous earthenware plates. (Accepted July 27, 1886). 


11,652, T. J, Jones and W. H. Tasker, London. 
ufacture of Plates or Elements for Voltaic 
Batteries. [6d.] September 30, 1885.—The positive plates are 
composed of monoxide of lead or litharge. In other cases the lead 
oxide is intimately mixed with a small percentage of inert porous 
material such as ground pumice stone or kieselguhr, together 
with the same proportion of ammonic sulphate, carbonate or 
chloride. The mass is then Ided and st d, and converted 
by electrolysis into peroxide of lead. (Accepted July 30, 1886). 





MISCELLANEOUS. 


6859. J.G. Lorrain, London. Operating the Valves 
Used in Connection with Apparatus for Heating, 
Cooling, and Ventilating. [lld. 8 Figs.] June 5, 1885. 
—This invention relates chiefly to the employment of a ‘‘hold- 
back” or clutch for the purpose of retaining the movable part of 
the electromotor used to actuate the valve. This clutch is 
actuated by a spring, weight, or permanent magnet, and controlled 
by any suitable electric device which is called into action by an 
automatic contact operated by the physical or chemical condition 
of the fluid in the apparatus, (Sealed August 10, 1886). 


9903. G. Arnoult, Tours, France. Electric Targets. 
(Sd. 16 Figs.) August 20, 1885.—This invention is designed to 

rovide means whereby, when any division of the target is struck 
on a bullet, one or more electric impulses will be transmitted to a 
receiver or indicator, the hand of which iscapable of a step-by- 
step movement. The impact of the bulletsis received by movable 
bolts or keys, and the electric impulses are transmitted to the in- 
dicator by means ofasingle wire and the earth, whatever may be 
the number of divisions of the target. Movable ribs cover the 
joints between the movable bolts and the platein which they are 
fitted, so as todirect the bullets towards the said bolts. When a 
bullet strikes a bolt, the latter drives a roller upwards over a lever 
or switch, causing it to roll down with one end of its axle upona 
toothed surface, thus opening and closing the circuit as many 
times as there are units in the number representing the corre- 
sponding division of the target. (Sealed August 20, 1886). 


10,253. R. E. George and E, George, London. 
Electric ge tp omy Printing Pens. (8d. 8 Figs.] 
August 29, 1885.—The pen (Fig. 1) is constructed with a metal tube 
1 with a tapered metal cap at its lower end, having a fine hole 3 
drilled centrally of its length. On the upper end of the tube there 
is screwed an ebonite bobbin 4 wound with insulated copper wire 
to form asolenoid 5, the ends of the wire being respectively con- 
nected to the terminals 6 and 7 ; the solenoid coil is protected by 
an outer thin tube of ebonite. In the hollow of the bobbin are 
arranged a fixed soft iron core 9 and a movable soft iron core 10. 
A rod 11 adapted to move freely up and down in the fixed core 9, 
is screwed at its upper end in the movable armature 10, and is 
provided at its lower.end with a needle 12 which can move freely 
in the hole 3. A spring 15 placed between a collar and a guiding 
disc fixed on the rod 11, has a tendency to press the rod and its 
armature upwards against an adjusting screw 16. If the pen be 
placed in circuit with a battery and contact-breaker, the armature 
10 is drawn down by the induced magnetism of the core 9, and the 
needle point 2 therefore protrudes through the cap at 3, and 
punctures a hole in the paper to be written upon. When the cir- 























cuit is broken, the core 9 ceases to be a magnet and releases the 
armature 10, which, being returned by the spring 15 to its original 
position against the screw 16, draws the needle out of the paper. 
The contact-breaker is caused to make and break the circuit very 
rapidly, and the needle 2 being consequently correspondingly re- 
ciprocated, forms through the paper a series of small holes in 
apparently one continuous line in the direction guided by the 
hand in holding the pen. The paper thus punctured may be used 
asastencil. A convenient arrangement for operating the pen is 
shown in Fig. 2, comprising a battery .box 19, and a contact- 
breaker consisting of a soft iron core 23 having two end pole- 
pieces and a surrounding coil adapted to an insulating block 27, 
and to which is screwed a brass bracket carrying a contact screw 
29. A steel spring 30 is fastened at one end to the pole-piece 24, 
and carries at its other end an armature 31. The pen (Fig. 1) 
may be made to make and break its own circuit by providing the 
platinum contacts on the adjusting screw and the armature at 18, 
and by connecting the terminal 6 to one end of the solenoid, and 
the tube 1 tothe other end, and the contact screw 16 to the ter- 
minal 7. (Accepted July 27, 1886). 


10,538. F. Giraud and E. Nee, Clichy la Garenne, 
France. Gas Burner with Electric Ignition. (8d. 
6 Figs.) September 5, 1885.—In a gas burner constructed accord- 
ing to this invention the act of turning on the gas also causes an 
electric spark to be produced which ignites the gas. A rigid bar 
and a flexible plate connected to opposite poles of an electric gene- 
rator are so situated that on turning the plug to admit gas to the 
burner, the rigid bar makes contact with the flexible plate, com- 
pleting the electric circuit, and on the continued movement of the 
plug in the same direction this contact is suddenly broken by the 
resilience of the flexible plate, thus producing a spark which serves 
to ignite the gas escaping from the burner below. (Sealed August 
13, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE, 


Hydraulics. The Flow of Water through Orifices, over 
Weirs, and through Open Conduits and Pipes. By 
HAMILTON SMITH, JUN. xi. + 362 pp., and 17 Plates. 
London : Triibner and Co., i886. 

In this large quarto volume it is attempted to ‘‘dis- 
cuss the flow of water through orifices, over weirs, 
and through open conduits and circular pipes,” and 
further ‘‘the effort has been made to critically 
examine all the recorded experiments which have 
been made with weirs and pipes by German, French, 
English, and American authorities.” The scope of 
the work is seen to be very wide, viz., the flow of 
water in every form. It is, however, limited to 
the investigation of the dependence of the mean 
velocity upon the various hydraulic elements, such 
as head, slope, depth, &c., thus excluding the re- 
search of the distribution of velocity, the effect of 
bends, &c. The treatment, moreover, is solely a 
discussion of experiments, thus excluding all mathe- 
matical investigation. Within this scope the work 
is, as regards orifices, weirs, conduits, and pipes, 
very comprehensive ; ranging from experiments on 
tiny orifices and capillary tubes to the largest 
orifices, pipes, and conduits on which experiments 
have been recorded. 

A separate chapter—an essay on its own sub- 
ject—is devoted to each mode of discharge. In 
each case the experimental data—in some a large 
selection—are first set forth at some length, the 
conditions and mode of experiment are succinctly 
described, and wound up with a critical discussion, 
or at least an opinion of the probable value of the 
results : this last is one of the most valuable features 
of the work. The author himself is a most careful 
and; successful experimenter ; the account given of 
his own experimentation establishes confidence in 
his ability in passing a fair estimate on the pro- 
bable value of the work of others. The sifting of 
the enormous mass of experiment available, the 
selection of the more trustworthy, and the presenta- 
tion of the results in a succinct, readily intelligible 
form, make this work a valuable standard work of 
reference. For purposes of collation of results the 
only result wanted is the ratio (c or n) of actual 
mean velocity to the mean velocity given by some 


formula, for which the author uses v=c ,/2 9h or 





some cognate form for all orifices and weirs, and | - 


v=n,/rs for all open channels and pipes. These 
ratios or ‘‘ co-efficients” are then plotted in various 
ways on to diagrams. Lastly comes a discussion of 
the diagrams ; from the results of the selected ex- 
periments flowing curves are drawn exhibiting the 
quantity c graphically, and-these- final curves are 
proposed in supersession of all formule for such 
co-efticients, the labour on which the author regards 
as wasted time, 

The work opens by showing that experiment 
proves that the flow of water on the practical scale 
is not sensibly affected (1) by its compressibility, 
(2) by hydrostatic pressure (in pipes), (3) by density, 
(4) by temperature, whilst impurities affect it 
greatly, Next follow some practical formule for 
discharge, based on ‘‘Torricellis Theorem” 
(v= J/2gh) of which it is said, ‘‘ upon it rests the 
whole theory of water actuated by the force of 
gravity.” This statement can only be accepted of 
engineers’ practical formule for orifices, weirs, and 
pipes ; it is really only approximately true of fine 
jets, and formule: for other than fine jets can only 
be made to agree with experiment (i.e., with fact), 
by applying variable ‘‘co-efficients of reduction ” 
to foree the formule, incorrect in form, to agree 
with experiment ; the velocity at different points of 
the cross-section of a jet or stream is now well 
known not to vary as the square root of the head. 

Chapter ITI., Flow through Orifices (43 pp.). © In 
this is discussed the co-efficient (c) of discharge 
through vertical orifices mostly in thin plates with- 
out mouthpiece. The experimental data are taken 
from twelve different sources (Lesbros, Poncelet 
and Lesbros, Hamilton Smith Jun., Ellis, Weis- 
bach, Unwin, Francis, Stechel, Bazin, Castel, 
Bornemann, Bossut.) They include orifices of 
from 4 in. to 24in. width or height under heads of 
from 0,04 ft, to 333 ft., a very wide range. A few 
on flow of quicksilver and oil, and on effect of 
temperature are also reported. The uncertainties 
are shown to lie in measuring the orifice, in 
measuring the head, in estimating the effect of 
. contraction” of the jet, &e. Viscosity seems to 
imerease discharge (probably by decreasing the 


contraction of the jet), thus the co-efficient for oil is 





ABSTRACT OF HyDRAULIC EXPERIMENTS, BY Hamitton Smiru, Jun. 


[Under ‘‘ Shape,” O, 8S, C stand for Oblong, Square, Circular. 
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Under, ‘‘ Contraction,” F, D stand for Free, 
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much higher than for water, and for water a little 
higher than for mercury. With oil a rise of tem- 
perature of 50 deg. Fahr. increases the co-efficient 
one-half, whilst with water it slightly decreases it, 


and this slight effect decreases as either size of | 


orifice or head increase, and is inappreciable for 
orifices of 12in. by 12in., or for heads of 10ft. 
Irregularity of distribution of the supply disfigures 
the effluent jet, but does not alter the discharge. 
In general, when there is ‘‘ full contraction” of the 
jet with free discharge, ¢ decreases with increase 
either of size of orifice or of head, rapidly when 
both are small, more slowly as either increases, and 
tends to a constant limit of .601, .598, .592 for 
oblong, square, and round orifices respectively for 
very great heads (over 100ft.). With ‘full con- 
traction” of the jet ¢ varies from .598 to .660 for 
square orifices, and from .592 to .655 for round 
orifices. The rate of variation is shown in diagrams 
and tables. By various forms of mouthpiece, which 
cause ‘‘suppression of contraction” of the jet the flow 
may be greatly increased, so that with a bell or 
trumpet-shaped mouthpiece ¢ approaches 1. For 
mouthpieces causing ‘‘ partial suppression of con- 
traction,” also for oblong orifices and for submerged 
orifices, the laws are not as yet clear, so that for 
practical discharge-measurement the best plan is 
to use either a square or round orifice giving ‘‘ full 
contraction,” whose co-efticient (c) may be taken 
from the author’s Plates or Tables, or a bell or 
trumpet-shaped mouthpiece which gives c=1. 
Chapter IV., Velocity of Approach (20 pp.).—Ex- 
periments from three sources, (Fteley and Stearns, 
Francis, Castel) are utilised for investigating the 
head due to ‘‘ velocity of approach” to be added to 
the head (H) measured at or near the point of 
efflux in formule involving ‘ head” (by which is 
meant ‘ effective head’). It is clear that there is 
always a ‘‘ velocity of approach” in the feeding 
canal ; but, as its calculation is a matter of doubt, 
it is by common consent simply ignored when small, 
(as throughout last chapter). Seven formulz are 
quoted (pp. 86, 87) of different form ; the real cor- 
rectness of any of them is doubtful ; their utility 
depends in fact entirely on their being made—by 





proper values of the constants included—to give re- 
sults agreeing with fact; if this practical agree- 
ment be secured, the simpler the formula the better 
| for computing. 

Chapter V., Flow over Weivs (76 pp.).--Premising 
| that a weir necessarily causes some ‘‘ contraction” 
in the sheet of water passing over it, weirs are 
classified under three heads: 1. ‘‘ Suppressed 
weirs,” i.¢., weirs which occupy the whole breadth 
of the feeding channel, so that ‘‘lateral contraction”’ 
of the escaping sheet does not occur, or (in the 
author’s phraseology) is suppressed ; 2. ‘‘ Weirs 
with full contraction,” i.e., much narrower than the 
feeding canal, and therefore causing marked lateral 
contraction ; 3. ‘‘ Weirs with (i.e. causing only) 
partial (lateral) contraction.” 

The experimental data are taken from five sources 
(Poncelet and Lesbros, Lesbros, Francis, Fteley and 
Stearns, and Hamilton Smith), After considering 
the figure of surface curve above the weir and 
numerous measurements of head at the weir itself 
(a position in which accuracy is impossible), the 
conclusion is that the head (#) should always be 
measured in the feeding canal above any sensible 
dip in the surface curve. Next, in estimating the 
‘‘ effective head” (), the author considers that 
three corrections should be applied, (1) the head 
due to velocity of approach, (2) the effect of ‘* con- 
traction” of the escaping sheet, (3) the loss of head 
due to friction and adhesion between the measuring 
point of Hand the weir. As to the last, however, 
no general rules seem at present possible. As to 
the second correction there appear to be no definite 
rules at present for the effect of “‘ partial contrac- 
tion,” so that for weirs made for purpose of dis- 
charge-gauging, it is very desirable that they should 
be so much raised as to cause * full contraction” of 
the depth of the escaping sheet, and also either of 
full width of feeding channel or else so much nar- 
rower as to cause “ full contraction” at both ends 
of the weir, i.¢., be either ‘‘ suppressed weirs” or 
‘‘weirs with (full) contraction.” To secure full 
contraction of the escaping sheet the rule is deduced 
that the elevation of the crest of the weir and also 
the distance between either side of the feeding 
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canal and the nearest end of tne weir should each 
be > than 3x least dimension of the escaping 
sheet. The author’s actual phrase is ‘‘3x least 
dimension of the weir,” but the context leaves no 
doubt that the meaning is as here put. The ‘‘ co- 
efficient” (c) turns out to vary with the length (/) 
of the weir, and in opposite ways for the two classes 
of weir selected. This is well shown in a plate 
(Plate VII.) of curves showing c as ordinates to 
h as abscissee, one curve to each value of 1. These 
are smoothed curves intended to show the average 
of the best experiments and to be used in super- 
session of formule. They are all of same general 
shape, the value of c inallcases falling rapidly ash in- 
creases when hi is'small, afterwards more slowly, and 
running off into diverging straight lines when h > 
0.6.f{t. Also for ‘‘ suppressed weirs” c decreases as | 
increases, whilst for ‘‘ weirs with full contraction” 
c increases as | increases, none of the curves how- 
ever intersecting, and all tending to a common 
limiting curve when 1= o, which becomes hori- 
zontal (i.e. with constant value of c—.614) when 
h > 0.8 ft. It seems unlikely that the divergence of 
the curves above mentioned can be continuous, so 
that the curves cannot be produced much beyond 
the range of the experiments. For very short 
weirs another law obtains; thus with ‘‘ end contrac- 
tion” c increases as | decreases when! < 0.5 ft. 

Next follows a short discussion (12 pp.) on 
‘*Drowned Weirs ;” the experimental results are 
so little in accord, i.e. the curves representing them 
are so irregular, that the conclusion is that they 
should never be used for gauging. Again, as to 
form of crest, it appears that broad or rounded 
weirs in general increase the coefficient c, but no 
rule being yet clear, they should not be used for 
gauging. 

Chapter VII., Open Conduits.—The experimental 
data for conduits are from two sources only, viz., 
a large selection from MM. Darcy and Bazin’s 

reat work, and a small selection from Messrs. 

teley aud Stearns ; the latter are valuable as being 
done in a large conduit, 9 ft.x7.7 ft., with great 
care. 

The Chézy formula (v=n,/r s) is accepted and the 
relation of the co-efficient (n) to the varying con- 
ditions is traced. The Darcy-Bazin experiments 
showed for the first time conclusively that n in- 
creases rapidly with increase of roughness of 
channel ; also all experiment agrees in showing 
that 2» increases with increase of r, and also de- 
pends on some other condition (this last was not 
recognised by MM. Darcy and Bazin). Some 
authors, notably Herr Kutter, have endeavoured 
to trace the connection with the surface-slope (s) as 
the remaining condition ; the author rejects this 
(page 195) and seeks the dependence of n on v 
itself, i.e. on the very quantity sought, a process 
which seems illogical. The object of the re- 
search is, in fact, to find an expression giving v 
explicitly in terms of the various conditions ; these 
appear to be (1) slope, (2) roughness of channel, 
(3) size of channel, (4) figure of channel. The first 
condition (s) appears to be really the most im- 
portant of all; it is in fact the active element in 
producing velocity, whilst the others only retard or 
modify the motion, and yet strangely enough it has 
been the least recognised in the formule. Thus in 
the Chézy formula (v=n ,/rs) rand s are equally 
important, whilst Bazin ‘by introducing r into n) 
makes r the more important. 

After recapitulating various formule for v, the 
author prefers Chézy’s (v=n,/rs), the value of » 
being taken from his diagrams in supersession of 
formule. The great range of n—from 32 to 154— 
is sufficient proof of the incorrectness of the 
formula, 

Large Chaimels.—The research as regards large 
open channels (canals and rivers) is unsatisfactory, 
and so unequal in scope to the rest of the work that 
the reason of introducing it at all isnot clear. The 
only experiments noticed are the ‘‘ Roorkee Hy- 
draulic Experiments” on the great Ganges Canal, 
and Humphreys and Abbot’s work on the Missis- 
sippi, to which one and two pages respectively are 
given, a space obviously quite inadequate to any 
useful discussion. 

Chapter VIII., Flow through Pipes (78 pp.). This 
is the most exhaustive chapter in the book. It 
has been the author's ‘‘ effort to critically examine 
every experiment with pipes thus far given to 
the world by French, German, English, or Ameri- 
can hydraulicians.” Experimental data are quoted 
from about thirty different sources, some at great 
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length. It is first explained that the tota) head (H) 
above the origin of a long pipe is absorbed in three 
ways : (1) by contraction at the origin (call this h’) ; 
(2) in imparting velocity ; (3) in friction, &c., in the 
pipe. In a long discussion (21 pages) it is shown 
that h’=v?+-2 9 xo? nearly (0 being a coefficient of 
contraction), after which H—h’=A, the ‘“‘ effective 
head” available (results from Bossut, Dubuat, 
Hamilton Smith, and Darcy are quoted in proof) 
also that the coefficient o in this expression is nearly 
the same as for a very short pipe, varying from 0.7 
to 1 when a bell-mouthed entrance is used; re- 
sults from Bossut and Francis are chiefly relied on 
for this, though many other authorities are quoted. 
In most experiments this loss (h’) has been Seat 
measured by two piezometers—one in the feed 
reservoir, one below the origin—the difference of 
readings being taken as h’ ; but, after much discus- 
sion, the conclusion is that the value of h’ computed 
as v?-> 2q (a bell-mouthed entrance being used to 
reduce the coefticient to 1) is more trustworthy than 
that deduced from piezometers, which are easily put 
out of order. 

The discharge in fine and in large pipes seems to 
follow quite different laws, i.e. the approximate for- 
mule are quite different in form. In fine tubes it ap- 
pears from Poiseuille’s experiments that v « pressure 
xd?+l; a form quite unlike that of any of the 
empirical formule for ordinary pipes (v =n ,/r's) ; 
in the former the velocity increases also rapidly 
with temperature, (viz. as l+a 7+ 877). Pro- 
fessor Osborne Reynolds’s experiments (in glass 
tubes) show that under a certain critical velocity 
(which decreases rapidly with increase of diameter) 
the stream lines are parallel, and that within this 
limit Poiseuille’s law applies up to 1 in. in diameter. 
Beyond that velocity eddies setin and parallel motion 
ceases ; this is probably the state in all cases of 
practice. The great friction and the parallel mo- 
tion in fine tubes seem to explain the great differ- 
ence in form of the formule (which are of course 
only empirical). 

For flow through ordinary water-pipes there is an 
















































































extensive selection from nine sources (Couplet, 
Bossut, Dubuat, Simpson, Darcy, Iben, Lampe, 
Hamilton Smith, and E. Clarke), besides minor 
selections from others. These pipes are of all 
materials, viz., glass, lead, tin, earthenware, stone- 
ware, cast iron, clean and variously coated, wrought 
iron, sheet iron coated, wood and brick ; the sizes 
range from 1 in. to 4 ft., the pressures from 0.01 ft. 
to 420 ft., and the velocities from 0.2 ft. to 20 ft. 
per second. Out of nine formule quoted, the old 
Chézy formula (v= ,/r s) is chosen (as being pro- 
bably as good as any other), n being of course a 
variable, and depending on (1) the roughness of 
interior, (2) the diameter (=4,r of the formula), and 
on at least one other variable for which the velocity 
(v) itself is selected, and herein (as before) we 
we think unadvisedly, it being of importance to 
select the cause (s) and not the result (v). By 
plotting diagrams it is shown that n increases with 
increase of each of the variables D, v; and decreases 
with increase of roughness (as originally shown by 
Darcy). The Darcy experiments appear to be useful 
chiefly for showing the great effect af the roughness 
of the pipe, but the results are—as regards effect of 
change of D and v—too irregular to be very useful ; 
this is attributed to the use of piezometers for find- 
ing H, h’, h, p, and s. 

After a critical discussion, the conclusions are 
summed up in a Plate showing (for smooth pipes 
only) the values of n as ordinates with v as abscissa, 
separate curves being given to pipes of different 
diameters, and from this Plate a Table of values of n 
is also drawn up. After all this research the author 
concludes ‘‘ no attemptwill be made to give the value 
of n for pipes having rough inner surfaces ; the degree 
of roughness cannot be properly estimated,” &c. ; 
thus the author rejects Darcy’s, Kutter’s, and other 
attempts at formule for rough pipes altogether. 

The rest of this work (86 pages) is taken up with a 
detailed description of the author’s own experiments, 
which form of themselves a most valuable contribu- 
tion to hydraulic experiment. There are a few on 
the flow of mercury and oil (2 pages), and a few with 
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warm water. The rest are on the flow of water 

through vertical, rectangular and circular orifices, 

some free, some drowned, through nozzles and 
rings, over weirs, and through pipes of various 
materials. The range of conditions was very great, 

e.g., of heads from 24 in. to 304 ft., and of veloci- 

ties from 0.9 ft. to 150 ft. per second. As these 

experiments are now newly published in a collected 
form, an abstract is given in the Tables. The 
accounts of the apparatus used and of the mode 
of experiment are generally given very fully ; the 
precautions taken seem to have been extreme, e.7., 
the diameters of orifices in metal plates were 
measured microscopically, and both these and the 
contents of metal tanks are corrected for change 
due to varying temperature; in some cases the 
volumes of water are corrected similarly. The 
arrangements for measuring the heads of water 
appear to have been in general of the most perfect 
description ; in most cases ‘‘ hook-gauges”’ were 
used ; the author considers that in many of the 
experiments the resulting ‘‘ heads” are correct to 
within ;jjth of an inch, an unusual accuracy. 

There is one remarkable exception to this, viz., in 

discharge through nozzles under quite exceptional 

heads of nearly 340 ft., in which a possible error of 

2 ft. is stated (due to water being required from the 

main during the experiment) ; this very great head 

caused a velocity of about 150 ft. per second ; it is 
not clear how any material could be found to stand 
this high velocity. 

A few defects may now be noticed. The space 
given to certain points seems excessive ; thus 44 
pages are given to explanation of the algebraic 
symbols, and in this six lines are given up to 
formule for areas of a rectangle and circle, and 
two lines to the values of 7 and }7. Unnecessary 
accuracy is attempted in measures, ¢.g., six decimals 
of feet are sometimes used, and five often. Un- 
necessary space is given to small refinements, 
thus 19 lines to the compressibility of water, 2} 
pages to its density at different temperatures, and 
two pages to the value of g ; none of which affect the 
flow of water on the practical seale. The notation 
is inconveniently complex ; thus there are seven 
sorts of ( (a ‘‘ co-efficient’) and ten sorts of H 
(‘‘head”); these must be mastered as they are 
constantly used in the text as abbreviations for the 
phrases symbolised ; the use of the letter o as an 
algebraic symbol is inconvenient, and the frequent 
use of the terms ‘‘ wide” and ‘‘ width” in the sense 
of ‘‘high” and ‘‘height” (of a vertical orifice) is 
awkward (this is perhaps a Californianism). These 
small defects do not, however, interfere with the 
great value of the work as an epitome of hydraulic 
experiment, 
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THE IRON AND STEEL INSTITUTE. 

In our last issue we gave a report of the first day’s 
proceedings (Wednesday, 6th inst.) at the recent 
meeting of the Iron and Steel Institute, and we 
shall now treat of the subsequent proceedings. 


BEssSEMER CONVERTERS. 


On Thursday, the 7th inst., the sitting commenced 
with a paper read by Sir Henry Bessemer, in which 
he described ‘‘ Some Early Forms of Bessemer Con- 
verters.” A large audience had collected to hear Sir 
Henry describe the various stages in the evolution of 
his great invention, and to see illustrated by the dia- 
grams exhibited on the walls the different forms the 
converter passed through before it reached the per- 
fect state in which its designer ultimately brought it 
before the engineering and metallurgical world. It 
may seem rash to describe any mechanical apparatus 
or process as perfect, but if any invention can 
claim such a title, it is that by which Bessemer steel 
is produced, for after the lapse of so many years, 
during which some of the best mechanical intellects 
have been engaged upon its consideration, it remains 
substantially the same as it was first given to the 
world by its inventor thirty years ago. Indeed the 
Bessemer converter is almost unique in this re- 
spect, for such alterations as have been made are 
only in detail, and have resulted mostly from the 
respective necessities of variation in the size of 
charges or speed in working. Some devices which 
have been brought forward by more recent in- 
ventors as novelties and improvements are practi- 
cally identical with plans devised and _ aban- 
doned by Sir Henry in the early days of his labours, 
It is needless to say that the paper was listened to 
by an audience of iron and steel workers with the 
closest attention, and indeed Sir Henry Bessemer 
has that pleasant gift of narration which would 
render the subject interesting to those possessing no 
technical knowledge of such matters. As we repro- 
duce this paper in full on another page, together 
with the illustrations, it is unnecessary for us to 
give any particulars of it here. 

The second paper read was contributed by Mr. 
John Hardisty, of Derby, and was entitled ‘* Modi- 
fications of Bessemer Converters for Small Charges.” 
This we also print this week on page 406. These 
two papers, at the suggestion of Sir Henry Bessemer, 
were discussed together. 

Mr. James P. Witherow, of Pittsburg, whose 
converter had been described by Mr. Hardisty in 
his paper, was the first to rise in response to an 
invitation from the chair. Mr. Witherow regretted 
that he had not anticipated being called on to 
speak, as he would have liked to have been better 
prepared to lay information before the meeting. 
He said that in America, within the past two years, 
considerable headway had been made in the de- 
velopment of the Bessemer process with the fixed or 
stationary type of converter. Up to the present, 
however, sufficient reliable data has not been ob- 
tained to enable the claims that might be advanced 
to be fully determined and demonstrated. The 
reason for this fact is twofold. First, because the 
year 1884 was consumed in experimenting with 
and remodelling the Clapp-Griftiths type of con- 
verter by Messrs. Oliver Brothers, of Pittsburg, to 
the type the speaker now recommends, and which 
he now has in successful operation ; and, secondly, 
because in such experimental stages it is more 
difficult to obtain reliable data ; and even when 
obtained it is often more difficult still to get 
those interested to credit the facts put before 
them. However, the results of the working of 
Mr. Oliver’s new converter, which was substituted 
for that of the Clapp-Griffiths, were such that 
during the winter and spring of 1884-85 contracts 
were closed for seven distinct plants, about one- 
half of which were in use during the past summer, 
and all will be working in the coming winter. 
From this fact, the speaker thought, it would be 





seen, that a fairly extended field was at command 
from which he could gather reliable information, 
the area of observation extending indeed from the 
Mississippi to the Schuylkill. Oliver’s plant, the 
speaker continued, apart from being the pioneer 
in America, was constructed from very crude de- 
signs, sent over from England, from which the 
makers were forbidden to deviate or in any way 
change. This was unfortunate, as it led to fai- 
lures in working at the commencement, and 
although the early difficulties had been over- 
come and excellent work had been done by Mr. 
Oliver’s plant during the past year, they found 
the first unfavourable impression very difficult to 
eradicate. Bessemer practice in the United States 
owed much to Mr. Oliver’s experiments, for 
before that time, Mr. Witherow stated, they had 
no idea of being able to make boiler plate or 
flanging steel, and it was only after his investi- 
gations had been published that workers by the 
Bessemer process began to experiment on low 
silicon, and this was accomplished by blowing small 
or half charges in the converters. By dint of great 
care and attention in following Messrs. Oliver’s 
practice, the Bessemer workers have been able to 
approach it in the matter of quality, but seem in- 
disposed to carry it out to a successful commercial 
issue. The Bessemer works of the United States 
that have been built for the rail trade are of little 
use, the speaker thought, and of no benefit to the 
general iron and steel trade of that country. It 
was true that in times of depression they forced 
themselves into the market and sold blooms, billets, 
and plates. But consumers had to accept whatever 
qualities of steel the makers happened to be pro- 
ducing, no matter how irregular in quality it might 
be, or unsuitable for the purpose required. Con- 
sumers were never allowed to complain, as the 
steelmakers considered their practice infallible. But 
the moment they fill up with rail orders the general 
consumer is completely ignored, and therefore it 
behoves the trade to seek other means of supply. It 
is for this reason that the small fixed converter 
seems destined to play an important part, and the 
speaker thought that, in the United States, such a 
description of plant will take the place of the more 
general type for supplying the smaller class of 
work, 

Mr. Witherow had only been able to obtain prac- 
tical data from two plants up to last August. These 
were that of Messrs. Oliver, and another of the 
Western Nail Company, of Belleville, Illinois. The 
first is one of Mr. Witherow’s latest designed con- 
verters, but it is smaller than those more recently 
erected. It would blow from 3500 Ib. to 4000 Ib. 
of iron at a charge, while the latter will blow from 
6000 Ib. to 6500 lb. The Western Nail Company’s 
plant is of the latter size, but there is one now in 
construction which will take over 8000 lb. 

At Messrs. Oliver’s, with two small converters 
working alternately, i.e., following each other 
instantly on blast and charging, there has often 
been made 125 tons in a day of twenty-four hours, 
and over 75 tons has been made in a single turn. 
When working up to this output Mr. Oliver states 
that he can make his ingots at a cost of 5 dols. per 
ton, including waste, labour, ferro-manganese, and 
refractories, everything in fact but pig iron. The 
allowance for waste is 2 dols., and it averages from 
124 per cent. to 14 per cent. All the cinder in slag 
from the converter and all collections of shot about 
the platform are remelted in the cupola, and by this 
plan the waste is said to be reduced by at least 
2 per cent. 

Experiments have been made at Oliver Brothers’ 
works with phosphorus pig ranging in mixture up 
to from .34 per cent. to .44 per cent. of phosphorus, 
and from this excellent cut nails were made. At 
the Western Nail Company’s works last July, similar 
experiments were made under the direct inspection 
of Dr. T. M. Drown, professor of chemistry of 
Boston, Massachusetts, and his observations were 
embodied in a paper he had prepared on the ‘‘ Little 
Bessemer Process,” and read before the American 
Society of Arts. In conclusion Mr. Witherow said 
that no doubt his unpretending type of the Bes- 
semer process has to contend against great odds, 
and as it is in the beginning of its development it 
is impossible to obtain complete data to support the 
claims made by the few friends it possessed. If, 
however, positive proof of his claims could not be 
submitted in a year’s time, then metallurgists and 
steelmakers would have sufficient grounds for treat- 
ing his statements with indifference. 

Mr. Hatton was the next speaker. He would 
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like to make a few remarks on Mr. Hardisty’s paper. 
The author said that the object of the slag-hole is 
not very clear. He (the author) seemed to doubt 
that it in any way influences the quality of the steel, 
but he, himself, suggested later on in the paper the 
reason of its use, as he said that steel made in these 
converters is lower in silicon than that made in large 
Bessemer vessels of the usual type. But this result 
Mr. Hardisty claims, continued the speaker, can be 
equally well obtained in small tipping bottom-blown 
converters. Mr. Hardisty quoted in his paper in 
support of his statement a number of silicon esti- 
mates, but which, taken asa whole, were certainly 
not low. They gave an average of .028 percent., and 
15 per cent. of them are .04 to .055 per cent., which 
is no lower than ordinary Bessemer practice. In the 
experience of the speaker’s firm with fixed con- 
verters they never got silicon in their steel higher 
than .01 per. cent., and it did not average higher 
than .007 per cent. to .008 per cent. This was 
about half Mr. Hardisty’s lowest silicon estimates. 
This result the speaker claimed as entirely due to 
the slag-hole, for by its means a large portion of 
the slag was allowed to flow off at the end of the 
silicon blow, when it is of course highly silicious, 
and that which remained behind took up the oxide 
of iron formed during the remainder of the blow, 
and is consequently much richer in oxide of iron 
than it could have been had the whole of the slag 
been allowed to remain in the converter. This 
slag alone enables the last trace of silicon to be 
removed. Mr. Hardisty had called attention to 
the slag being rich in oxide of iron, and seemed, 
the speaker said, to think it supported his state- 
ment about waste, whereas it was really to be 
attributed to the removal of a large portion of the 
slag at an earlier stage. Mr. Hardisty said the 
waste in fixed converters is 15 to 18 per cent, on 
the pig charged, including waste in melting, while 
he claims for the smal] tipping bottom-blown vessels 
that the waste is only 11 to 12 per cent. But he 
did not explain how such a difference as this could 
occur. Mr. Hatton’s experience, taken over a 
period of several months during which 3000 to 
4000 tons of steel blooms and bars, &c., were made, 
showed a waste of as nearly as possible 18 per 
cent. , including melting in cupola, converting, heat- 
ing, and hammering, or heating and rolling as the 
case may be ; some of the heating being done 
twice. It should be explained that Messrs. Hatton 
are unable to weigh their ingots, and they prefer to 
weigh the blooms, slabs, bars, &c., as being most 
convenient. So that allowing 5 per cent. for the 
heating and hammering, &c., and deducting it from 
the 18 per cent., it leaves 13 per cent. as the waste 
in the cupola and converter. They would charge 
44 ewt. of pig iron, &c., and get 38 cwt. of ingots, 
and not 35 cwt. as quoted by the author of the paper. 

Mr. Gilchrist agreed with Mr. Hatton as to the 
object of the slag-hole. Mr. Hardisty said its use 
was not very clear, but by it they were able to keep 
as basic a slag as was possible in an acid-lined 
vessel. It was because of the large amount of 
oxide of iron in the slag, coupled with the lower 
temperature, that the low percentage of silicon was 
to be attributed. 

M. F. Gautier followed Mr. Gilchrist. He 
said that if a comparison was made between the 
Bessemer process with the antiquated method of 
making malleable products with pig iron, it would 
be seen that one of the marvellous characteristics 
of the invention of Sir Henry Bessemer was the 
obtaining of this refining without any external 
heating and without any consumption of coal when 
the pig iron is taken direct from the blast furnace. 
This was clearly explained by the inventor at the 
Cheltenham meeting of the British Association 
thirty years ago. Such results can only be ob- 
tained when certain conditions are fufilled, viz. : 

1. An intense production of heat by the burning 
of some elements of the pig iron. 

2. A certain bulk of metal for the air to act on. 

3. Rapid combustion obtained by a high velocity 
of draught. 

These conditions, the speaker said, must not be 
lost sight of in order to insure success in the use of 
small converters, with a capacity of under three or 
four tons for each charge. 

With small converters the bulk of the metal 
acted upon is reduced, and there is a certain cool- 
ing which is about in the ratio to the cube of the 
sizes (according to thermic laws) or proportionate 
to the reduction of weight. This loss of heat must 
be recovered in another way. The internal produc- 
tion of heat in the Bessemer process is obtained 





through the burning, by means of air, of certain 
elements in the pig iron, the oxides of which re- 
main at the surface of the bath. Silicon is the first 
of these elements, and also the most important. It 
cannot be increased at will in the pig iron without 
some expense to the quality of the product. The 
more silicon there is in the pig the more there will 
be in the steel. Amongst the other elements 
affording a great heat by their burning is manga- 
nese. But manganese costs much to introduce into 
the pig, and more especially because from 50 to 80 
per cent. only of what is added to the burden is re- 
duced according to the percentage of silicon present. 
The speaker would not refer to phosphorus, the 
heating properties of which had been recently dis- 
covered, and are an important point in the basic 
process. Generally the friends of small converters 
do not contemplate the conversion of phosphoric 
pig, as the basic process is generally more difficult 
and would be impossible with the fixed converter. 
It would therefore appear that it would be neces- 
sary with small converters to employ a special pig 
having higher calorific properties. This would be 
the difficulty. 

The quick burning of the heating elements of the 
pig is in ratio to the column of the blast. Fast 
blowing is necessary in order to overcome the cool- 
ing by radiation, which is a question of time 
coupled with the conductivity of the converter. 
On the other hand, in small converters there is 
found to be a reduction in the strength of the blast 
in order that the expense of powerful machinery 
may be avoided. Thus it would be seen that the 
physical conditions of success in small converters 
are not so good as in those of larger proportions. 
But, continued the speaker, if we look to the 
chemical condition of the small converters we are 
in a worse position still. A practical fact with 
regard to these converters is that the weight of 
pig iron to make a ton of steel is much larger than 
with a converter of ordinary size. In France, the 
speaker said, there is certainly a waste of over 20 
percent. The first body oxidised by the blowing 
is certainly iron. This is simply a question of 
mass. If a Bessemer charge should be stopped 
after a minute or two it would be found that a 
very small propcrtion of the silicon had been 
oxidised and the slag would be blackened by oxide 
of iron. In the small converters there existed a 
tendency to reduce the depth of the bath, and thus 
a larger quantity of oxidised iron would be escaping 
without acting on the elements of silicon, man- 
ganese, carbon, &c. 

The reason for the existence of small converters 
is that a smaller output may be obtained, but to 
obtain such an end it was more logical, in the 
speaker’s opinion, to adopt the heating furnace of 
Siemens, and employ a mixture of pig iron scrap 
and ore. The steel would then be obtained with a 
small loss of metal. The small converters appeared 
to M. Gautier to be only useful in very exceptional 
cases. With regard to the reduction of silicon in 
steel, it was true that the small converters have an 
advantage against those of larger size, but that was 
more than overborne by the excess of waste. In 
France in an open-hearth furnace, with a chrome 
iron ore bottom, as good results are obtained as 
with the small converters. For instance, a mix- 
ture of pig iron and iron and steel scrap, containing 
an average of 


Carbon... 2.00 
Silicon ... A ae 0.39 
Phosphorus ... ad es 0.82 
after melting a few hours has given on analysis, 
Carbon... 1.40 
Silicon ... 0.20 
Phosphorus 0.31 


Upon the percentage of carbon being reduced to 
0.1, that of the phosphorus was under 0.5, but 
with a waste under 12 per cent., whereas with a 
small converter twice this amount would be nearer 
the truth. 

Mr. J. E. Stead was the next speaker. He had 
seen the small converters in operation and was 
struck with the ease with which they were worked. 
He had, however, noticed the amount of red smoke 
and had concluded that it indicated waste, which 
must he thought be greater than in the large con- 
verters. The steel made from these converters 
was no doubt very pure, silicon and carbon being 
low. The low percentage of silicon was accounted 
for by the oxidation of the iron during the early 
part of the blow. It was popularly supposed that 
the atoms of oxygen in the blast ran about in the 





molten iron combining first with the atoms of silicon, 
and after that with the atoms of manganese or 
carbon. This, however, was contrary to Mr. Stead’s 
experience, for he had found that 90 per cent. of 
the oxidation of these elements was effected through 
the oxide of iron. This would be formed at the 
bottom of the converter and would rise through 
the molten mass and gradually oxidise the other 
elements. By placing the tuyeres near the surface 
of the metal the oxide would escape too quickly, 
and a valuable store of iron would be lost. With 
regard to the removal of the slag, this product 
contained oxide of iron as well as silicon, and if it 
remained in the converter the oxygen from the 
former would combine with the carbon, and the 
iron would be retained in the bath. No doubt when 
the slag was taken from the converter a good part 
of the iron was recovered if the slag was returned 
to the cupola, but this, the speaker maintained, 
was a less desirable process than allowing the slag to 
remain in the vessel. 

Reference had been made to over-blowing with 
these smali fixed converters, and it was a most im- 
portant point. Whilst the converter was being 
tapped the blowing still went on, causing oxidation 
of the iron. The slag containing the oxide of iron 
being the last to leave the converter, had no chance 
of coming in contact with the spiegeleisen or ferro- 
manganese used as a deoxidising agent in the ladle. 
The consequence was that the oxide of iron in the 
slag worked down into the body of the metal, and 
the oxidation went on, removing all the carbon and 
manganese. The effect was the same as with an 
overblown charge in an ordinary Bessemer con- 
verter. The steel contained no carbon or manga- 
nese, and would not work under the hammer. In 
conclusion Mr. Stead gave it as his opinion that 
with the Hatton converter all trace of silicon could 
be removed from the steel. This was done at the 
expense of additional oxidation of the iron. Al- 
though the steel made in the Hatton was so good, 
and it was easy to work, the same material could 
be produced with the Bessemer converter working 
with small charges and using great care, supposing 
no additional quantity of iron were oxidised in the 

ow. 

Mr. Bennett H. Brough said that a month before 
he had been at Avesta, in Sweden. Unfortunately 
his visit was a hasty one, so he could not speak 
authoritatively on the subject, but the few scraps 
of information he had to bring forward might per- 
haps not be without interest in connection with the 
papers that had been read. The Avesta modi- 
fication of the Bessemer process was introduced 
by Mr. Bergstrém, the director of the Donnarf- 
vet Works, who was afterwards transferred to 
Avesta. Here his experiments met with complete 
success, and led to the introduction of the process 
as described by Professor von Ehrenwerth, a 
translation of whose paper appeared in the Journal 
of the Institute for 1883. Since that description 
appeared the plant had been considerably altered. 
The present director, Dr. Thalander, has done 
away with one of the two small converters and 
replaced it by a larger one-ton converter. The 
converter is turned down by hand, and in 
construction it is practically similar to larger 
converters, except that in consequence of smaller 
charges everything is made proportionately weaker. 
Formerly at Avesta the slag and metal were 
allowed to run together into the mould, and 
this intermingled slag was supposed to be the cause 
of the fibrous character of the Avesta steel. To 
obviate this Dr. Thalander placed a refractory brick 
obliquely across the neck of the converter, allowing 
only a small opening free through which the metal 
would flow, the slag being thus held back. Not- 
withstanding the fact that the slag would in this 
way be prevented from entering the mould, the 
texture of the metal remained as fibrous as ever; 
indeed, Mr. Goedicke, in a paper read before the 
Mining and Metallurgical Society of Styria and 
Carinthia, doubts whether there ever was enough 
slag to cause this fibrous texture. Analyses by 
Professor Eggertz never showed the ingots to con- 
tain more than 0.05 to 0.5 per cent. of slag, whilst 
in fibrous puddled iron there is 1 to 2 per cent. of 
slag. Professor von Tunner, the speaker said, 
failed to understand why a better product should be 
obtained in small converters than in larger ones, 
and there appeared no doubt that his scepticism is 
based upon sound judgment. The explanation of 
the excellent quality of the material should be 
sought for in the accuracy with which the blast 
furnaces are worked, the careful selection and roast- 
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ing of the ores, the careful fluxing, and lastly, the | Fig.13. 
uniform supply of good charcoal. Thus, as at all | 
Swedish iron works, uniform pig iron is produced, | a. 
and to this is due the excellent quality of the | | 
Avesta steel. 1 ‘ 3 
Mr. F. T. Barnett (of Messrs, Hatton and Sons, | Fig.14. 
Bilston) said that he should like to say a few words | oe 
with reference to the composition of the slag and its | 
effect on the steel produced in the Hatton converter, | 
_and to mention some results produced in working | 
with a very acid slag. Messrs. Hatton had been 
recommended a cheap material for vessel linings, | Sa = 
which, although he had no great faith in, it was | \ = 2 
thought worth giving a trial, so one bottom was WSN . -=~-lb o d= Av fA *2 
rammed up with the pared _ — was as x aN Soman 
anticipated, the lining being rapidly acted upon by | IQ AQ G Ka SN \ 
the manined action of oxide of hee te heat, | BESS \ \ \ \ 
causing the slag to be highly silicious. Six heats | 
were blown in this bottom. The carbons were | 1 t 1 1 
very irregular, varying from 124 per cent. to 19 per 
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the high percentage of silicon referred to by M. 
Gautier, it was, the speaker said, his practice to 
make up the charge so as to contain about 1? per 
cent. of silicon, which would of course be eliminated 
in melting. M. René Superville had informed the 
speaker that it was his practice in France to use a 
pig iron containing 3 per cent. of silicon, but he 
would only put 50 per cent. of pig into the charge 
together with 50 per cent. of scrap, thus giving an 
average percentage of silicon in the whole mixture 
of one and a half. 

At this point a short discussion arose between 
the last speaker and M. Gautier as to the percentage 
of silicon in the charges of M. Superville, in which 
Mr. Barnett held to his opinion that the quantity 
was only 1} per cent. of the total mass of iron and 
scrap. 

Sir Henry Bessemer then rose to reply to the 
discussion. He said that it would appear from 
what had been advanced by the various speakers, 
that small converters were more wasteful of iron 
than those of larger size. That was in accordance 
with his experience, for he had always observed 
that when tuyeres were placed at the sides there 
was a large quantity of brown smoke, indicating a 
waste of iron by means of oxidation. This was not 
the case with bottom-blown converters. In the 
fixed converter the tuyeres were placed round the 
sides, and the momentum of the blast was not sufti- 





This amount of variation was quite unprece- | 





cient to enable the air to penetrate far towards 
the middle of the mass. The consequence was that 
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case very fairly. It was as he, M. Gautier, had 
verters had to be made up by burning an extra 
quantity of either silicon or iron. 

Mr. Hardisty, in replying to that part of the dis- 
cussion which referred to his paper, remarked that 
he should no doubt have said that it was difficult to 
see the advantage of the slag-hole, rather than it 
was difficult to see its object. As equally good 
steel was made with converters without the slag- 
hole, he thought such a remark was quite to the 
point. As some doubt had been cast on the accu- 
racy of the analyses in his paper, he wished to point 
out that they were not his own but merely quoted. 
He thought M. Gautier had over-estimated the 
amount of silicon required for small converters. 
He, the speaker, had found 14 per cent. sufficient, 
and not 3 per cent., as stated by M. Gautier. 

Mr. Barnett rose to explain that hedid not wish 
to say low silicon could not be obtained by the 
ordinary Bessemer process.. The difficulty really 
was the want of uniformity. This could not be 
insured with the large tipping converter, but with 
the small fixed converter regularity in this respect 
can be, and is, insured. 

Mr. Richards said that he had had some expe- 
rience in the manufacture of Bessemer steel, and 
wished to confirm what had been said by other 
speakers as to the ability to get aslow silicon with 
ordinary converters as with the smaller ones under 


consideration. Asa result of tests extending over | 


a fortnight’s working they had found the carbon to 


} |average from .09 to .13 per cent., and the silicon 
the air ascended at once in great gulps, leaving a | 


wouid not exceed .02 per cent. In fact, he found 
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large core in the centre unaffected by the action. | that analyses gave as satisfactory a result when 
Were it not for general movement of the whole, | working with the Bessemer converter as with the 
this central part would come out pig iron just as it | Siemens furnace. 

went in. He had, many years before, made some Mr. Edward Riley had lately tested a number of 
experiments to illustrate this] action, in which he | specimens made by the ordinary Bessemer process, 
used aglass tank containing water tothedepth of 3ft. | and was much struck by the low percentages of 
Into this he injected air, and the results quite con- silicon and carbon found in them. 

firmed {him in his opinion formerly held as to the 
necessity of vertical or bottom blowing. It had | 
been stated that side blowing gavea nearerapproach; Mr. Frederick Siemens followed with a paper 
to pure iron. This Sir Henry questioned. The | entitled ‘‘ Combustion, with Special Reference to 
Institute had in their possession a 3 cwt. gun made | Practical Requirements.” The author referred to 
from the very first ingots that had been made by the papers he had previously read. He dwelt on the 
bottom-blowing converter. Parts from this gun | fact that flame should be allowed free space in which 
had been twice analysed by Mr. Edward Riley, and | to burn, and not be interfered with by solid bodies ; 
had B® posh to consist of 98.99 per cent. of iron. |in which case not only is there an increase of work 
Sir Henry thought that M. Gautier had stated the | performed, but a saving of fuel, furnace material, 
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| and other advantages are realised. 
dented in the course of 24 years’ working. As to|said. The heat lost by radiation in the small con- | the subject of dissociation Mr. Siemens explained 


| that it is aided by the presence of surfaces, and that 
all experiments hitherto made in small vessels or 
| tubes are not to be depended on, the temperature 
of dissociation being returned too low by reason of 
the influence of the surfaces. Complete combustion, 
the author stated, is impossible whenever the live 
flame comes in contact with any solid surface. A 
gas-burner was exhibited which, however, had 
| already been fully described at a previous meeting 
of the Gas Institute, and was similar in principle to 
the regenerative gas-burners brought out some 
years ago. The burner was designed for heating 
rooms. Fifteen cubic feet of gas per hour would be 
sufficient for a small sitting-room. 

There was practically no discussion on this paper. 
Two gentlemen asked questions, and a somewhat 
desultory conversation took place between them 
and the author, which resulted in a sketch by the 
latter on the blackboard. 

The meeting then adjourned, an excursion to 
Woolwich Arsenal having been arranged for the 
afternoon. 


(Zo be continued.) 





THE “MORGAN” MINERS’ SAFETY LAMP. 


| In ENGINEERING of September 24th, attention was 
| called to this new miners’ safety lamp, the inventor of 
| which claims for it some very special features, espe- 
cially that when subjected to tests far more severe 
| than are necessary to explode any of the other ore 
e 





in common use, the ‘* Morgan” lamp will not pass t 
| flame. It is also claimed that the illuminating power 
| of the lamp is higher than that of any other ; and that 
the miner using it does not easily lose his light. These 
| features are all the more striking as existing side by 
| side in the same lamp; for the Royal Commissioners 
| on Accidents in Mines, from their investigations of the 
|many lamps submitted for their inspection, arrived at 
the opinion that high illuminating power was not com- 
patible with real safety; and moreover they were 
clearly of opinion that a lamp which was extinguished 
| by the presence of firedamp was preferable to one 
which was not. Of course, if a miner had not con- 
fidence in his lamp, he would rather it were necessary 
he should grope his way out of the pit in the dark 
than that kis lamp should continue burning in the 
preenee of explosive mixtures of air and carburetted 
ydrogen. But if his lamp were able to resist 
extreme tests, we have no doubt he would prefer the 
benefit of its light while making away in haste from 








390 


ENGINEERING. 


{Ocr. 15, 1886. 








the quarter whence danger seemed to threaten. One 
of the greatest difficulties owners have had to encounter 
when substituting the Mueseler lamp, or the Marsant, 
for the Davy and the Clanny, is the vexation of the 
men in finding that the light of their new lamp so 
easily goes out. They say that with the Davy or the 
Clanny they are not under the necessity of going so 
frequently to the lamp station for a light, and never 
having seen an accident with the Davy or Clanny, they 
would rather go back to the old lamps. Then they 
strike against the new introduction, so that a really 
safe lamp, one which gives a good light and which 
will not easily be extinguished, if such a thing has 
been devised, must be hailed as a great boon alike by 
masters and men. 

The experiments made to demonstrate the safety 
of the ‘‘ Morgan” lamp appear to have satisfied many 
well-known practical men, although Professor Lupton, 
as stated on another page, appears to have succeeded 
in making it fire, but as the usual tests can be 
applied wherever there is apparatus for the purpose, 
the claims of the lamp can easily be settled one way or 
the other, The illustrations we publish on page 384 
give a clear ideaof the general form and the detailed con- 
struction of the lamp. There is a double shield, air being 
admitted through circular holes punched in rows in the 
outer air-plate envelope. Airis also admitted between 
the two shields, both at top and bottom. The inner 
shield has long holes punched in it horizontally, but 
in no case are these opposite in situation to the holes 
of the outer shield. The holes in the inner shield 
alternate with those in the outer one in such a way 
that any current of air passing the lamp is considerably 
broken in its force. Hence the difficulty of causing 
the flame to waver. No current can be made to im- 
pinge upon the outside at any angle which will create 
a direct draught through the lamp. 

The internal portions of the lamp are so arranged 
with respect to the admission of air to support the 
combustion of the oil, and the carrying off of the pro- 
ducts of such combustion, as to obtain the maximum 
of brilliancy. There is no mingling of the carbon 
dioxide which results from the combustion of the oil 
with the oxygen needed for the flame. A central tube, 
which carries off the whole of the products of combus- 
tion, is supported at a short distance above the 
flame by means of a wire gauze cone, truncated 
and inverted. The upper end of the cone is 
secured to the upper end of the inner gauze. Under 
this arrangement the clearing of the gauzes from any 
accumulation which may occur is extremely simple. 
As a matter of expocsenet. it is found that only the 
gauze caps need to be cleared, except at long intervals, 
the sides remaining unclogged. The double shield 
prevents in a large measure the accumulation of coal 
dust on the outside gauze. 

The lamp is locked by an exceedingly neat contri- 
vance shown in the illustration. A projection at the 
base of the lamp comes directly over a similar projec- 
tion on the oil box. The lower projection is perforated 
vertically, and into the passage is simply pushed a 
leaden pin, which goes through the lower projection 
and partly into the upper one. Inside the passage of 
the lower projection is a spring which bites a groove 
in the pin and prevents the latter being drawn back. 
When it is required to open the lamp, the pin is cut 
between the projections ; the upper half then falls 
out, while the lower half is simply pushed up, when it, 
too, falls away. The operation of locking and unlock- 
ing the lamp is thus elfected with great expedition ; 
although the miner cannot tamper with the arrange- 
ment without certain detection. The same ease and 
simplicity characterises the method of removing any 
other portions of the lamp for examination, and the 
replacement of the parts. 

‘he lamp was adjudicated the Gold Medal at the 
International Inventions Exhibition. 


ON SOME EARLY FORMS OF BESSEMER 
CONVERTERS.* 
By Sir Henry Bessemer, F.R.S, 


5 Tuk ordinary Bessemer converter, with its hydraulic 
tipping gear, cranes, and D-sha casting pit, are 
familiar objects to the members of the Iron and Steel 
Institute; but many of the most energetic steel-producers 
of the present day were but schoolboys thirty years ago, 
when this invention was first brought under public notice, 
and probably but few of them have found time to read 
the records of the past, when so many new and important 
scientific facts are daily springing into life and demand- 
ing their attention. Nevertheless, it will sometimes well 
repay us to take a retrospective view, and trace back to 
its source the early history of those inventions which we 
employ at the present day ; for nothing is more common 
in the history of inventions than to find men racking their 
brains, and spending both time and money in working 
out problems that have been long since solved, or in try- 
ing to accomplish that which they believe to be new and 








useful, but which had been tried many years previously, 


and having been found to be impracticable, had been 
abandoned. A full appreciation of these facts has in- 


* Read at the London meeting of the Iron and Steel 
Institute, 








duced me to lay before you a few notes on the early forms 
of Bessemer converters, and in doing so I can but regret 
that the shortness of the time at my disposal (only three 
weeks to-day) has not permitted me to give drawings of 
several modifications which I should, if time had per- 
mitted, have been oa to bring under your notice ; 
but I have selected ten different forms of converters, 
which are fairly typical of the whole, and which embrace 
the main features of the several forms of apparatus which 
I have from time to time designed for the conversion of 
crude iron into steel. 

Within the last few years much interest has been taken 
in the use of small converters for the production of steel 
and ingot iron. Without entering into the question of 
how far production on so small a scale can successfully 
compete with the larger Bessemer plant, it is unquestion- 
ably true, that in certain cases these small converters may 
be used to great advantage. For example, it has been 
shown by Stirling, Fairbairn, and others that the strength 
of iron castings is greatly increased by an admixture of 
malleable iron, even when the fusion of the latter has to 
be made in the cupola along with the foundry pig; but 
when good hematite iron is converted into malleable iron, 
or mild steel, in the converter, and is mixed in the foundry 
ladle with a good grey pig, a marvellous change is pro- 
duced. I have found this mixed metal excellently 
adapted for steam-hammer faces, which, when made of it, 
stand an immense amount of work in comparison with 
those made of the best foundry iron. 

Some twenty years ago Messrs. Bessemer and Co., of 
Sheffield, eke great numbers of stamp-heads for 
quartz crushing, in which case, if I rightly remember, 
white pig and not foundry iron was used as the basis of 
the mixture. The grain of this metal, when annealed, 
was as fine as that of tool steel, and, at a blood-red heat, 
a stamp-head’5 in. in thickness could be reduced to 44in. 
under the steam hammer without cracking. Such metal 
would be considered a ue a brittle material if you called 
it steel, but it is wonderfully tough when viewed simply 
as cast iron, capable of being dealt with in the ordinary 
way, in an iron foundry. 

Eider crossings have been made of this mixed metal, 
and have done excellent service. Indeed, it may almost 
be said that the addition of molten malleable hematite 
iron, in suitable quantity, to white or grey foundry iron, 
produces practically a new metal, well deserving the 
attention of the intelligent ironfounder, who, with a small 
converter, could produce enough malleable iron to mix 
in a large charge of foundry pig for the production of 
girders, columns, engine framing, cylinders, &c., of a 
quality and strength far superior to any that can be pro- 
duced from foundry iron alone. 

Returning from this digression, permit me to call your 
attention to the small experimental apparatus shown at 
Fig. 1, page 385. It consists seewy of an ordinary 
air furnace, in which is placed a 40 lb. clay crucible, 
having a perforated cover, through the centre of which 
a fire-clay tube descends nearly to the bottom. In 
this crucible 10 lb. or 121b. of pig iron are first melted. 
The clay tube is then introduced through the cover, 
in order to convey a blast of air down into; the molten 
metal. In this simple apparatus all my first experi- 
ments were made, and the important fact was ascer- 
tained that molten pig iron could be rendered malle- 
able by simply passing a blast of air through it, In the 
collection of early samples of converted metal which the 
Institute have done me the honour to accept, may be seen 
a piece of bar iron made by thissimple apparatus. It was 
rolled, cut, piled, and re-rolled at Woolwich Arsenal 
about the month of June, 1855. There is also in this col- 
lection a piece of thin plate iron made at a single opera- 
tion by pouring the converted metal direct from the 
crucible in between a pair of rolls, placed horizontally side 
by side. Possibly some day or other a tin-plate manufac- 
turer may be found to have sufficient courage to try and 
produce by this means endless sheets of thin plate iron, as 
our papermakers have, in their trade, long since learned 
to do with perfect success. 

Up to this point in my experiments, the conversion was 
effected in a furnace where the metal was kept hot by a 
coke fire; hence the great problem of generating and 
maintaining the extremely high temperature of molten 
malleable iron, without the employment of fuel, was still 
to be solved. For this pur se I designed the first movable 
converter, for which aisined a patent as far back as 
December, 1855 ; it is shown in elevation in Fig. 2, andin 
section at Fig. 3. The form is spherical, and was chosen 
because it presents the smallest amount of radiating and 
absorbing surface of any known form in proportion to its 
capacity. In Fig. 3 the operation of pouring out the 
metal is shown ; and it will be observed that the tuyere 
pipe enters the metal at an angle of 45 deg., and must be 


]| withdrawn from the converter before the operation of 


pouring commences. In order that this may be better 
understood, a portion of the pipe is shown broken off in 
Fig. 3. For some reason or other which I do not now re- 
member, this particular form of converter was never con- 
structed, but the upright cylindrical fixed vessel was de- 
signed and preferred for these purely experimental pur- 
= This fixed converter has turned out to be the 
ather of a very numerous family, all having a strong like- 
ness to their ancient progenitor, and inheriting but too 
many of its defects and shortcomings, and it, therefore, 
— anything but an example of the survival of the 
ttest. 

I have shown at Fig. 4 a vertical section of this fixed 
converter, which some of the members now present will, 
I doubt not, ise as an accurate drawing of the one 
publicly exhibited in operation at my experimental works 
at St. Pancras in August, 1856. It consists of a plate- 
iron cylinder, with a closed nop and bottom, and was 
lined with a 44 in. thickness of Stourbridge firebricks. 
The upper and lower parts were united by a flanged ring 
and bolts as shown, A cast-iron tubular ring, rectangular 





in cross-section, surrounded the converter, and from it six 
small branch pipes descended to the tuyeres. A jointed 
elbow in these pipes allowed of their occupying, when 
necessary, the position shown by dots, and thus gave ready 
access to the tuyeres. When — this converter, 
it soon became apparent that the blast of air had not 
sufficient momentum to penetrate far in a horizontal 
direction into so dense a fluid as molten iron, but turned 
upward and escaped at a very short distance from the 
orifice of the tuyeres, and in doing so rapidly slagged away 
the brick lining just above the tuyeres ; this want of pene- 
tration into the centre of the mass of metal in a horizontal 
side tuyere converter will always cause an overblow of the 
outer portions of the bath of metal before the central 

arts of the mass is sufficiently converted—a source of 
oss of metal and injury to quality inherent in all hori- 
zontal side-blowing converters. 

In pursuing my investigations I soon became convineed 
of the desirability—first, of acting vigorously on the cen- 
tral part of themass, and causing a thorough circulation 
of the metal ; secondly, of not commencing the blowing 
operation until all the metal had been run into the con- 
verter ; thirdly, and most important of all, of stopping 
the blowing process at any moment, and again resuming 
it, if necessary, without any metal getting into the 
tuyeres. To effect this latter object many abortive 
schemes were formed, such as lessened pressure of blast, 
the partial stopping of the tuyere orifices by allowing a 
small fire-clay ball to be carried by the blast into the rear 
end of the tuyere orifice so as to leave only a minute 
annular space for air to pass into the metal ; also the use 
of non-oxidising gases in place of air blast, &c., all of 
which unsatisfactory expedients vanished before the 
simple idea of moving the whole converter on axes, and 
thus raising the tuyeres above the level of the metal, 
where they may be retained for any needful length of 
time, after which the process may be resumed without 
any fear of injury to the tuyeres or to the metal under 
operation. 

The first tipping converter was put in operation at the 
works of our firm at Sheffield. I have been able to obtain 
the original tracing sent to Messrs. Galloway, of Man- 
chester, for its construction. At Figs. 11 and 12, page 388, 
I have given an accurate copy of it. It appeared pro- 
bable that a single tuyere blowing vertically upward 
would throw a good deal of metal out of the converter, 
and hence the upper spherical chamber was contrived to 
prevent its doing so. ‘This converter was lined with four 
moulded pieces of fireclay, previously burned—the lower 
one, in fact, forming a simple large clay crucible ; the 
space between which and the iron casing was rammed in 
with a sort of concrete. 

This converter discharged its contents over a lip or 
spout, which was maintained in the same position, what- 
ever the position of the converter might be, and could thus 
pour the metal into the moulds; for this purpose the 
trunnions on which it moved were placed eccentric to 
the main body of the converter, but concentric with the 
pouring lip. 

Notwithstanding the great defects of this form of con- 

verter in not lifting the tuyeres above the metal at the 
time of pouring, it was successful in circulating the metal 
during the blow (as shown by arrows), and thereby 
equally and wholly decarburising it. This converter was 
chiefly used for the production of a very pure malleable 
iron by the conversion of Swedish charcoal pig, which 
was granulated by pouring into water and remelted 
in crucibles with a known weight of oxide of manganese 
and charcoal powder, thus producing steel of excellent 
=. 
Still pursuing the idea of pouring direct from the con- 
verter, another vessel was constructed and patented in 
February, 1856. It was simply a cylinder with flat ends, 
and provided with a phe row of single-hole tuyeres 
along its underside. It was mounted on horizontal axes, 
eccentric to the cylinder,-and coincident with the pouring 
lip; in the patent drawings an ingot mould is shown 
beneath the lip of the converter, so as to dispense with 
the casting ladle and ingot crane; the converter was 
moved on its axis by a worm and wormwheel, but it was 
found to have been made too small in diameter to work 
satisfactorily, and hence gave rise to another modifica- 
tion, which is represented at Fig. 5, and which consists 
of a short horizontal cylinder of comparatively large 
diameter, having flat ends, and mounted eccentrically on 
its axis, with the discharge orifice opposite and coincident 
with the axis on whichit turns. This apparatus was also 
—" by a worm and wormwheel, as in the patent of 
This eccentric mounting of the converter causes the 
metal to be lifted and poured into a fixed ladle, thus dis- 
pensing with the ingot crane. Theladle rests on an iron 
frame, beneath which, at the time of casting, a row of 
moulds are moved on a long narrow four-wheeled truck, 
placed on a tram-line, so that the ingots could be at 
once conveyed to the distant rolls, or to a heating 
furnace. . 

At the time that this arrangement was designed, I fully 
appreciated the advantage of conserving the abundant 
heat of the ingot, and one of my proposals for utilising 
it, was to inclose the ingot moulds by carrying up the sides 
of the truck on which they were placed, so that at the 
time of casting they would stand in a sort of open box. 
At a short distance from the converter a rectangular tank 
was to be placed ona supporting frame, the bottom of the 
tank being made ooediiias like a venetian blind, and 
forming a large “hit or miss” valve. The tank was to be 
filled with hot dry sand from a previous operation, and 
when the truckload of ingots (previously stripped of their 
moulds) passed under it, the sand was to be suddenly let 
down through this valve, from the whole of the lower 
surface of the tank, and thus rapidly fill all the vacant 
space around and between the red-hot ingots, which could 
then be wheeled away to the rolls. The extremely slow 
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conducting power of loose dry sand would, it was be- 
lieved, admit of an equalisation of the temperature of 
the interior and exterior parts, and allow the ingots to be 
rolled without any additional heat. Such was the first 
crude idea I had of of conserving the initial heat of the 
ingots, since so successfully carried out in another way 
by Mr. Gjers. ’ 

I was at that time deterred from all further pursuit of 
this idea by the strong and reiterated opinion, expressed 
by an eminent crucible steel maker in Sheffield, who 
assured me that no good could possibly come of any at- 
tempt to work an ingot which retained any portion of its 
initial heat. All ingots, he said, must of necessity 
get perfectly cold before any attempt is made to forge 
them, and if stacked in the yard, and weathered for six 
months, so much the better. e equal conversion of 
every portion of the metal in the central one-tuyere con- 
verter caused my attention again to revert to this form of 
apparatu ¢,and in September, 1857, it was patented as a 
fixed converter suspended by rods from an overhead 
girder, thus affording free access on every side. One of 
the peculiarities of this modification was the discharge of 
the metal through the large single tuyere, whereby the 
breaking open of the tap-hole (necessary in all other 
tixed converters) was avoided, while by this arrangement 
the blast was cut off in an instant, and continued off dur- 
ing the whole time that the metal was being discharged. 
To effect this object a swivel joint was made in the blast 
pipe, under the control of a strong spring. On the com- 
pletion of the charge of metal a sort of trigger was released 
by a pull at a cord or chain, when the swivel end of the 
blast pipe flew back, the process ceased ae aa gp and the 
metal descended in a vertical stream through the tuyere, 
just as it flows in ordinary cases from the valve in the 
casting ladle. 

About this time another modification of the single 
vertical tuyere converter was designed, the main object 
being to remedy the extraordinary oversight in the first 
design, shown at Figs. 11 and 12, which did not raise the 
tuyere above the surface of the metal at the time of 
pouring. The last design referred to is shown at Fig. 10; 
itis an upright cylinder with its lower part shaped like 
an inyerted Gothic arch, having a central tuyere with 
any convenient number of holes. The upper part is flat, 
and the orifice for the escape of flame is eccentric to the 
converter’s axle, which latter is united by a strong flange 
plate to the converter, and as near as may be to the 
centre of gravity of the whole mass. It will be at once 

rceived that whenever this apparatus is turned so as to 
tien the cylinder into a horizontal position, a charge of 
metal may be run in, without reaching the tuyere, and 
consequently that by its movement from the vertical (in 
which position the blowing takes place) the tuyere will rise 
above the metal and enable the process to be stopped and 
resumed at will. It is also obvious that by lowering the 
mouth of the converter below the horizontal line, the 
converted metal may be poured into the casting ladle. 

It was found in Sweden that the fixed cylindrical con- 
verter, with some ten or twelve horizontal tuyeres of 
large diameter, placed at a tangent to its circumference, 
so as to give rotation to the metal, was successful in pro- 
ducing sufficient heat with their pure charcoal iron ; but 
with these fixed vessels the operation, when once com- 
menced, was obliged to be continued whatever might 
happen; and they also laboured under the great disad- 
vantage of having to break open the tap-hole to discharge 
the metal while the process was still in operation. To 
avoid these difficulties I designed the side-blowing tipping 
vessel, shown at Figs. 6 and 7, which are accurately 
copied from my patent drawings of January 8, 1862. 

In this very simply constructed converter, an air channel 
is formed around the lower interior part of it, thus giving 
direct communication with the tuyeres, without any 
pipes, stuffing-boxes, &c., a small screw cap only being 
required opposite to each tuyere, in order to allow the 
removal of it when worn out, 

Here, then, we have one of the oldest furms of con- 
verter, possessing all the advantages (if there be any) to 
be obtained from the use of horizontal side tuyeres, 
while it affords all the facilities of the tipping converter, 
without being complicated by the employment of valves 
pistons, stoppers, or steam jets; it can also be started 
and stopped at will, receiving its metal without a charg- 
ing door, and quietly pouring it out again, without having 
to break open a tapping hole for that purpose. 

Both in Sweden and in Germany the old fixed side- 
blowing converters have long since been replaced by those 
having axial motion. 

In the early days of the Bessemer process, when there 
was a great scramble among inventors to secure some 
patent claims that might entitle them to partake of the 
good things they saw looming in the distance, I was 
driven to patent several modifications of the converter, 
which I thought were necessary to protect my original 
invention from such attempts, just as a military engineer 
might erect a series of forts to bar the progress and ward 
off the too near approach of the enemy from the main 
citadel ; and although some of these modifications were 
not calculated to add to my fame, either as an engineer 
or steel manufacturer, they were most successful in check- 
mating several ingenious attempts to convert melted pig 
iron into steel by a blast of air without infringing the 
letter of my patent. 

As anexample, a well-known ironmaster, whose name I 
forbear to mention, proposed in his patent not to force a 
blast of air up through the metal as I was deing, but to 
exhaust the hot gases and flame from the converter, and 

“suck” the air into it! The arrangement shown was 
somewhat similar to an ordinary gasometer, which would 
draw in air all round its periphery if exhausted in the 
interior ; the air in that case bubbling up all round the 
inside of it, to supply the partial vacuum within. 

Another equally ingenious inventor had persuaded 








himself that, by dividing a chamber by a partition which 
did not quite reach the bottom, and running molten iron 
into it, he would be at liberty to force air down upon the 
surface of the metal in one compartment, where its pres- 
sure would force the metal under the partition into the 
next compartment, and then the air, also finding an escape 
under the partition, would bubble up through the metal 
and convert it into steel. This, he considered, was forc- 
ing air on to the upper surface of the metal, and had 
nothing whatever to do with my invention, notwith- 
standing the fact that the air so forced on the surface of 
the metal in one compartment passed upward through 
the metal in the other. I have reverted to this particular 
scheme out of the many that were brought forward, 
because I find that so recently as March, 1881, Messrs. 
Clapp and Griffiths, in their patent, claim the exclusive 
right to construct apparatus for the manufacture of steel 
in which broad channels, open at their lower ends, allow 
the air which is forced on to the upper surface of the 
metal in one compartment to force it down and allow the 
air to escape upward through the metal contained in 
the other ; the identity of this plan with my patent of 
March, 1855, is most remarkable, as will be seen in Figs. 
8 and 9, which represent this early type of converter. 

I will not trouble you with the eight different modifica- 
tions of converting apparatus patented by me in March, 
1855, some of which were, by way of distinction, called 
** tank converters ;’ but I have thought it desirable to 
give you one example in order that this crude and im- 
perfect system, so recently resuscitated, may be fully 
understood. Fig. 8 represents a vertical section of a 
rectangular iron tank, lined with firebrick, and having 
two large moulded fire tiles let into the brick lining at 
both ends, so as to divide the tank into three compart- 
ments, connected together by a narrow slit, or by a series 
of notches formed on the lower side of the partition. 
These compartments are closed by a firebrick roof, and 
are thus separated from each other at the Fa part. 
When melted pig iron is run into the tank through the 
large circular opening shown, it will find its way into each 
compartment and rise up to an equal level; but if air 
under pressure is admitted by the pipes shown into the 
upper part of the two end chambers, it will press on the 
surface of the molten iron, which will pass through 
the narrow space beneath the partitions ; the compressed 
air, escaping through the same narrow opening, will pass 
upward through the metal contained in the central com- 
partment and convert it into steel. In Fig. 9, which is a 
section of the same apparatus, the blast is represented as 
passing upward through the metal as described. 

The trouble and delay occasioned by the removal of a 
whole set of tuyeres induced me, in February, 1861, to 
design and take out a patent for a built-up tuyere, to be 
used in a spherical converting vessel mounted on axes, 
together with special hydraulic apparatus for lifting and 
lowering the tuyere, &c. Ihave given at Fig. 13 one of 
the simplest developments of the built-up — con- 
verter. It is obvious that any attempt to merely enlarge 
the fireclay blow-pipe tuyere, shown in Figs. 1, 2, and 3, 
must fail from the sudden and irregular expansion of the 
material ; and a crack, however small, would in sucha 
case be fatal to it. 

Tn the built-up tuyere an iron tube is continued down 
into the tuyere proper, at its lower end, to which it is 
firmly attached. This iron tube is defended by a series 
of short tubular firebricks strung upon it and set in fire- 
clay ; and, if thought desirable, loamed over somewhat 
after the manner in which the valve rod in the casting 
ladle is defended from the molten steel. 

The blast of air passing through the central tube will 
keep down any excess of temperature, while the upper end 
of the tube, having a telescopic joint and counterbalance 
weight, may be lowered into the metal or lifted above it 
in an instant, and thus stop and start the blowing opera- 
tion in the simplest manner. It will be obvious that this 
blowing from the centre of the converter towards the out- 
side will allow the blast to penetrate the mass of metal 
more completely than blowing from the outside of the 
vessel towards the centre. A vertical section and a 
—_ section of the tuyere are given at Figs, 14 
and 15. 

After thus ranging over a rather wide field, and shap- 
ing the converter from time to time with a view of avoid- 
ing defects that were observed, or striving to gain some 
specific advantage not previously obtained, I — 
rested in that peculiar form of tipping converter wit. 
which all are now familiar, and which I am proud to see 
still holds its position after eight-and-twenty years of 
practical working in this and other countries. 

The first of these converters was erected at the works 
of our firm in Sheffield, and from some old plans in my 
possession I am enabled to give an accurate drawing of the 
whole apparatus as then constructed. Fig. 16 shows this 
converter in the act of pouring out the converted metal 
into the ladle ; it should be understood that the shaft on 
which the pinion and handle are fixed was elongated so 
that the man employed to tip the converter was placed 
at a safe and convenient distance from it. 

The ladle crane here employed is of very simple con- 
struction, consisting of a bored cylinder in which a light 
hollow ram can rise and fall, Inside the ram is a spindle 
on which the crane arm moves round ; this arm is hollow, 
and has passing through it an axison which the casting 
ladle may be turned upside down, in order to discharge 
the slag after the casting has taken place. The moulds 
were arranged in a quadrant-shaped pit, so that each one 
could come under the sweep of the crane, which was not 
provided with a set of force pumps and accumulator, as 
usual, but was simply connected by a small pipe to a dis- 
tant steam boiler. At a point below the water level of 
the boiler a two-way cock, placed near the crane, was 
employed to raise and lower it when necessary. A full 
stroke of the ram gave a fall of less than one-tenth of an 





inch to the water level in the boiler, and this once an 
hour would throw very little extra duty on the boiler 
pump, 

Not only was this small and inexpensive converting appa- 
ratus successful at our works in producing excellent steel, 
but the first converter erected at the works of Sir John 
Brown and Company, and with which steel rails were 
first made—and sold at 18. per ton—was operated by 
hand gearing in a similar manner to that shown. 

I fear that I have drawn largely on your patience in 
thus bringing before you matters which in this age of pro- 
eg and rapid change are fast becoming ancient history ; 

ut I cannot forget that into most of our new combina- 
tions much of what is old is frequently introduced, and it 
may possibly interest those who are seeking to improve 
the process to know what has already been done ; while 
the general public ought not to remain ignorant of what 
legitimately belongs to them, and which, after the ample 
reward I Some received for my inventions, I desire that 
they should enjoy without any restriction. 








NOTES FROM THE SOUTH-WEST. 

The ‘* Prince Albert."—The Prince Albert, 4, turret 
ship, has had steam up for the trial of her boilers. She 
is to be brought to Keyham for the periodical trial of her 
machinery. Orders have been given to the officials to 
make an estimate of the cost to fit her out as a modern 
turret ship. It is understood that if the estimate em- 
braces a large sum, the vessel will not be fitted out, but 
will be placed in the fourth class of reserve. 


Drainage at Heavitree.—On Wednesday, at Heavitree, 
a large suburban parish of Exeter, Mr. Taylor attended 
on behalf of the Local Government Board to hold an in- 
pd concerning an application of the St. Thomas guar- 

ians for leave to borrow 6000/. for new sewerage works 
for the parish. Plans were submitted, and the inspector 
was informed that the population of Heavitree is 4000. 
The inspector thought 150,000 gallons of water would be 
required, although the town was not a manufacturing 
one. It was stated that the rateable value of Heavitree 
is about 20,000/., and that the parish consists of 3500 
acres. The inspector said he should recommend irriga- 
tion, provided sufficient land could be obtained. He pro- 
mised to inspect the ground, and to report to the Local 
Government Board without delay. 


The Electric Light at Liskeard.—Liskeard was on Satur- 
day evening illuminated by the electric light for the first 
time. Eight arc lamps of 1200 candle-power each, were 
used in an area comprising the Parade, Pike-street, 
Market-street, Fore-street, Bay Tree Hill, and Barras- 
street. The experiment was successfully conducted under 
the superintendence of Mr. Wharton, of the firm of Lang, 
Wharton, and Co., assisted by Mr. Perrott. The light 
was brilliant and steady throughout. 


Cardiff.—The steam cal trade has presented no material 
change, but in some quarters an early improvement is 
anticipitated. A South Wales coal company is stated to 
have entered into contracts, however, on the Continent, 
for the supply of Rhondda coal at remarkably cheap rates. 

e demand for small steam coal has been weak, but in 
the house coal trade business has been improving, although 
no rise in prices has been established. 


The Tin-Plate Trade.—The tin-plate trade is firmer, 
ag having risen fully 6d. per box. The output has 

m reduced to the extent of about 30,000 boxes per 
week, and this has resulted in somewhat better prices 
being obtained. 


Ynysybwl.—It is reported that the Great Western 
Collier mena is about to sink a colliery in the 
Ynysybwl Valley. The colliery will be situated about a 
mile below that of Messrs. Davies’s. The latter colliery, in 
which coal was struck about a year since, will next Mon- 
day begin to deliver it. Sinking operations were carried 
on in this colliery with such speed that the putting up of 
the machinery, &c., failed to keep pace with them. 


The Severn Tunnel.—It is intended to open the Severn 
Tunnel for passengers between Cardiff and Bristol in 
time for the Christmas traffic. At present goods traffic is 
being briskly carried on, an average of 900 trucks passing 
through the tunnel nightly. The doubling of the line 
between Patchway and Bristol has been completed. 


Cleaning out a Welsh Reservoir.—The work of empty- 
ing and cleansing the Cwindonkin reservoir is being 
— completed by a large staff of workmen. The 
water has now been discharged, and the state of the re- 
servoir is to be clearly seen. It bears out the statement 
made in the town that the reservoir has not been cleansed 
since its construction. 


The Severn Defences.—A committee from the War Office 
has inspected the defences of the Severn with the view of 
considering their adaptability to the requirements of 
modern artillery. The committee had a consultation with 
Lieut.-Col. Sir Arthur Mackworth, the officer in charge 
of the whole of the Severn defences, and of the eastern 
portion of the South Wales district. 








Water Conservation In SoutH AustTraALia.—A long- 
promised Water Conservation Bill has been introduced into 
the South Australian House of Assembly. The Bill pro- 
vides for the establishment of Water Conservancy Boards 
in South Australia, under the control of commissioners. 
Power is given to the Boards to levy rates and make 
reservoirs. Loans upon the rates gy | be granted by the 
Commissioner of Crown Lands, who, however, must ask 
Parliamentary sanction for an expenditure of over 30,000/. 
in any one water district. Ordinary loans are to be 
advanced to Boards upon a stipulated scale. 
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STEEL CANTILEVER RAILWAY BRIDGE OVER THE ST. JOHN RIVER, N.B., CANADA. 


CONSTRUCTED BY THE DOMINION 
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THE ST. JOHN BRIDGE. 
(Concluded from page 328). 
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BRIDGE COMPANY, LIMITED, MONTREAL. 
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THE wind bracing at the abutment ends of the canti- | 
levers* was connected tc the abutments by means of | 
anchor rods attached to the anchorage at the centre of | 
the abutment and to angles rivetted to the bottom of the | 
end floor beam as shown in the half-end elevation, and | 
in the detail of the end at point 35, and provision for | 
expansion at the ends was made by placing two nests | 
of rollers under plates on the lower chords, as shown | 
in the detail end elevation at 35, the bedplate for these | 
rollers being supported by a pile of thin plates which | 
could be added to or diminished as was found necessary | 
for obtaining the proper elevation for the ends. The | 
ends of the cantilevers were secured to the anchorages | 
by means of four sets of stirrups passing down through | 


recesses in the abutments and made adjustable in 
length by means of sleeve nuts, these stirrups being 
attached to a pin passing through four short beams 
Ee beneath six long rolled beams running the entire 


ength of the abutment as shown in the detail view of | 
the anchorage, and sufficient space was left in the abut- | 
ment to allow of a man going down into and examin- | 


ng Oe anchorage or adjusting the anchor rods. 

he plates, angles, larger channels, and eye-bars for 
this structure were manufactured by the Steel Com- 
pany of Scotland from open-hearth steel, the pins, 
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rods, and smaller channels being made of basic steel | 


made by the Aachener Works in Germany. 

The record of tests hereto attached shows the general 
wore of the steel used in the structure, the average 
elastic strength per square inch being 36,810 lb., ulti- 
mate strength 61,025 lb. with an elongation of 26.7 per 
cent. in 8 in., and a reduction of 50.8 per cent, at frac- 
ture. The tests made on plates and channels, taken both 
lengthwise and crosswise of the direction of rolling, 
show conclusively the superior character of steel for 


the shaped material such as channels and so forth, | 
there being very little difference in its strength across | 


the axis of the plate as compared with its strength 
lengthwise. 
strength of the material does not vary directly with 
its ultimate strength, and that it is possible to get a 
very good elasticstrength with a very moderate ultimate 
strength, and the experience in working shows con- 
clusively that the steel of moderate ultimate strength 
was much easier and safer to manipulate than that 
having a high ultimate strength, and as the elastic 
strength is really the index of its value as a structural 
material, the results show strongly the desirability of 
using steel of a low ultimate strength. 

The eye-bars were constructed on what is known as 
the Kloman plan, the blank being rolled in the uni- 
versal mill, having a lower horizontal roller supported 
on hydraulic cylinders to admit of its being raised and 
lowered during the e of the bar so as to roll the 
bar with a thin body and thick ends. 


die-forged into the required form of head. 
The other Table attached hereto gives the results of 


tests on full sized eye-bars for the above work, made | 


on the United States Government machine at Water- 
* For Figs. 1 to 6 see issue of August 6; for Figs. 7 to 
21 see August 27; for Figs. 22 to 24, and for details, see 


September 24 and present issue. For perspective views 
see August 6 and September 10. 





The tests also show that the elastic) 


These ends are | 
afterwards heated in gas furnaces and spread out and | 


town. The bars being of large size, the tests were 


| discontinued after the bar h 


shown its maximum 
strength in both cases, and for the larger sizes the tests 
| were discontinued before the maximum strength was 
reached, owing to the damage found to result to the 
| machine from the recoil at the moment of fracture. 
| The only bar broken in the eye during the tests was 
| the smaller sized one, in which the pin-hole had been 
bored of two large a size by mistake, leaving only 
about 14 per cent. excess over the bar section through 
the eye at the pin-hole, the ordinary proportion for the 
head at this point, being about one and a half times 
the bar section. 

The shore arms of the cantilevers were erected upon 
false work placed between the piers and abutments, 
}upon which was placed the lower chord and floor 
|system. Upon this was erected a movable tower 
| derrick 100 ft. high, 24 ft. long, and 16 ft. wide, 
running upon a temporary track of 14 ft. gauge, to 
serve as a means of raising the different pieces and 
holding them in position while being connected, the 
hoisting of the pieces being effected by means of an 
engine havin 
an elevated platform ruhnin 
as the derrick and moving 
it. The travelling crane for erecting the river arm 
was hoisted into position on the top of the pier 

t by means of the tower derrick, and the tower 
errick was then removed, The travelling crane 


eight hoisting winches, placed upon. 
upon the same track | 
ong in connection with | 


upper chord until it rested on the post already put in 
position ; the next panel was then completed in the 
same manner, and this process was continued until the 
centre of the river was. reached. The structure was 
erected one side at a time, the west cantilever and 
half of the river span being first erected and left in 
position, and the east cantilever and river arm being 
then erected and connected at the centre with the 
western portion, the central connection being effected 
without the slightest delay by means of the adjust- 
ment at the juncture of the cantilever and central 
spans as already explained. 

The erection of the west shore arm was begun on 
April 9, 1885, and this arm was finished on May 4. 
The west river arm was begun on May 9, and the 
western half of the bridge, including the centre span 
to the centre, was completed on June 4. The erection 
of the east shore arm was begun on June 6, and 
finished on June 21, and the erection of the east river 
arm was begun on June 24 and finished on July 9, and 
the rivetting and floor system was completed so as to 
allow of the passage of the first engine on July 20, 
1885; a little over three months after the commence- 
ment of the erection. : 

The bridge was tested by the Government engineers 
(on July 31 by two trains, each having two engines 
| weighing 60 and 65 tons, and covering about 50 ft. 
track length, followed by loaded flat cars covering 
| about 33 ft. track lengths, and weighing about 30 tons 








for the erection of the river cantilever portion was each. These trains were placed first on the shore arms 
73 ft. in length, the forward portion projecting over | without any load on the central portion of the struc- 
the river 1} panels or 36 ft., the rear portion being | ture between the piers, which caused a deflection of 
secured tothe shore arm already erected. The tackle | }in. to gin. on the centre ef the shore arms, and an 
‘for raising and starting the bars constituting one panel | elevation of gin. to gin. in the centre span. On the 
of the river arm, was suspended from the travelling | second trial the four engines were brought together at 
crane until these bars were united and connected to | the centre of the centre span, and the cars allowed to 
form a complete panel, after which the crane was moved | cover the entire length of the bridge on each side, 
forward on temporary timbers placed between the under which the deflection was 3} in. at the centre ot 
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Report oF TESTs ON STEEL FOR St. JOHN BRIDGE. 
Emery Testinc Macuing, Lacuing Works, Dominion Bripcz Company, LimitEp, 1884-5. 


Dimensions of Test 
Piece, 


Strength per Square 
Inch. 





| Remarks on Direction of Strain and Form 





Original Form of 
_ Material, 


Size and Length. Section. 


Ultimate. 


Elongation 
in 8 ip. 
Per Cent. of 
Reduction | 
at Fracture. 


Per Cent. of 


| of Fracture, 








in, 
1,, square steel bar 





in. in. in, | 8q. 
..| 1.052x1.051x8 | 1.106 
| 1418x142 x 8 
1.39 x1.318x 

..| 0.992 diam. x 
--| 1.280 » *X 
.| 2,239x 0.305 x 
..| 2.425 x0 366 x 
| 1,262x1.154x 
..| 1,2521.081x 
| 1.41 x1.41 

| 083 diam. 
..| 0.718 
-.| 0,843 
..| 0,882 ,, 

| 2.03 x0.28 

2.01 x0.39 x 

..| 201 x0,392x 
| 248 x0 395x 
2.43 x0.50 x 
2.426 x 0,506 x 


! ” 
round 
1 








” 
” 
” 
” 
” 


COR WROD OADD COewmmnme 
EREEEEE: 
BESSE 
SoaSee 


zee 


xé steel angle : ‘ 
..| 2,025x0,518x 
.| 2.041 x 0,408 x 


x 
} x 34 
x3 
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the centre span and about jin. at the centres of the 
shore arms, At the third trial the engines were 
placed in the same position as before, but the cars were 
only placed on the central span at each side of the 
engines, leaving the shore arms unloaded, under which 
the deflection at the centre of the centre span was 4 in. 
and the elevation over the centres of the shore arms 
was jin. and jin. respectively for the east and west 
arms, 

The metal work for the structure was fabricated at 
the works of the Dominion Bridge Company, Limited, 
at Lachine, Province of Quebec, and was the first 
large piece of work turned out ai these shops, which 
are very extensive in their character and of recent 
construction, being designed especially for the manu- 
facture of ob van. hy the heating, forging, annealing, 
and steam generating is all effected by gas made in 
Siemens producers at the works, and the machinery, 
hoisting appliances, and so forth, are of the latest and 
most approved construction, 

The bridge and approaches thereto were located 
and constructed under the direction of P.\S. Archibald, 
C.E., chief engineer of the Intercolonial Railway, the 
contractor for the masonry and all substructure work 
being M. J. Hogan, of Quebec, P.Q. The plans for the 
superstructure of the main river bridge and other iron- 
work were designed by Job Abbott, C.E., president 
and chief engineer of the Dominion Bridge Company, 
and the plans for the erection of the work were de- 
signed by Phelps Johnson, C.E,, manager of the 
Toronto Works, of the Dominion Bridge Company ; 
the erection of the bridge being under the supervision 
of M. H. Hasler, foreman of the Bridge Company. 








A MopEL oF New ZEALAND.—Amongstthe New Zealand 
collection sent to the Colonial and Indian Exhibition 
is a relief model of the colony 22 ft. in length. 


PORTABLE RAILWAY SLEEPER 
MACHINERY. 

THE set of wood-working machines which we illus- 
trate on page 396 is for adzing the surface of sleepers 
for chair seatings, for boring the spike holes, and 
for driving in the spikes when the chairs are placed 
in position. 

he plant consists of a combined sleeper adzing and 
boring machine and of an engine for driving them, and a 
steam spike driving machine (Fig. 1), Each of these 
is mounted on a railway truck, so that the plant can 
be moved about and set to work at different places on 
the line. 

The sleeper adzing and boring machine (Fig. 2) is 
automatic in all its operations. When the sleeper is 
oun on the machine it is caught by a pair of dogs 

ung on two carriages, which travel toand fro on rails 
just below the top of the machine, and is moved first 
over two revolving cutter-blocks, which adze the chair 
seating, and then into position over the boring augers, 
where it remains stationary whilst the augers descend, 
and bore all the eight holes for spikes and treenails at 
once ; meanwhile the feeding dogs return and feed up 
another sleeper in asimilar manner, the second sleeper 

ushing forward the first one as it comes into position 
or boring. The to-and-fro motion of the carriages 
which carry the feeding dogs, is worked from two 
disc cranks, fixed at the end of a shaft, on which 
is also keyed a large cam that controls the ascent 
and descent of the boring augers; this shaft is driven 
by fast and loose polars, 8o that the feed can be instan- 
taneously stopped or started as desired. The boring 
augers are made to ascend for feeding by means of a 
weighted lever, the cam simply controlling their ascent 





|and lowering them, so that should the drills get 
| choked in their work, or by coming into contact with 


| some hard substance in the timber stop boring, they! parti 





would simply cease to ascend till the cam worked 
round cal emma them from the obstruction, and so 
prevent breakage. 

The sleeper adzing and boring machine is driven by 
a 2in. cotton rope from the grooved flywheel of a 
10 horse-power double-cylinder semi-portable engine, 
with cylinders mounted on the top of a locomotive- 
type boiler. The engine makes 200 revolutions per 
minute, and in order to insure steadiness at this high 
speed, the cranks are set at opposite centres. The 
speed of the engine is effectually controlled by a 
Pickering governor. 

The steam opting 
by steam pressure t 


machine (Fig. 3) is for driving in 
e spikes and treenails which fasten 
the chair on the sleeper. This machine in its action 
is somewhat similar to a steam rivetting machine. A 
large inverted cylinder is carried in a strong wrought- 
iron framing at the back of which is fixed a vertical 
boiler. The sleeper is placed on a small turntable at- 
tached to the side of the railway truck, on which 
the machine is mounted, and the chair is placed in 
— with the spikes and treenails in their respective 
1oles. The sleeper is then swung round on the turn- 
table till one end is in position under the steam 
cylinder, when the piston descends and drives home 
the spikes and treenails with a pressure of about ten 
tons. Then the other end of the sleeper is, in a similar 
manner, brought into position under the cylinder and 
operated upon. After the steam has done its work 
on the upper side of the piston, it exhausts into a 
receiver fitted with a relief valve loaded to 1 lb. pres- 
sure per square inch, and which communicates with 
the underside of the piston for raising it. 

This plant of machinery is capable of adzing, boring, 
and spiking about three sleepers per minute, and has 
been constructed by Messrs. Thomas Robinson and Son, 
of Rochdale. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2, 1886. 

THE reports to-day, from all the leading manufac- 
turing centres between Boston and St. Louis, point 
clearly to a growing demand for all kinds of raw 
material, covering iron, steel, lumber, coal, petroleum, 
and building material. The expenditures during 
September for building material have exceeded those 
of any other month in the year. Buyers of all kinds 
of material have been for a few weeks providing for 
future requirements, and now that prices have taken 
an upward tendency, they are more anxious to secure 
supplies to cover actual contracts in hand, and those 
that will probably reach them before the opening of 
winter. This is thesecret of the present strong move- 
ment in the American markets, ‘Throughout the year, 
consumers have carried but little stock, and manu- 
facturers have made but little ahead, and both primary 
and secondary markets are therefore practically empty. 
Encouraging reports are received & telegraph from 
the Ohio Valley. A great deal of merchandise is going 
southward from Cincinnati and Louisville. Through- 
out the interior of the States reaching from Pennsyl- 
vania to Missouri, where the smaller industries 
prosper most, there is a very heavy demand in the 
aggregate, made up of small orders for all kinds of 
oods, merchandise, and manufactured products. 

oundry iron is selling, at tidewater, at 17 dols. to 
19 dols. Southern forge iron is finding its way in 
large quantities into western markets at prices equal, 
at tidewater, to 15 dols. to 16dols. Large bridge iron 
contracts will be placed this month for Didgswork to 
be constructed during the coming year on the Missouri 
and upper Mississippi rivers. The plate iron mills of 
Pennsylvania and Ohio are reported better supplied 
with orders for the winter than they have been for 
several years, at this date. The construction of 
natural gas-pipe lines is taking the capacity of pipe 
mills. The Chicago iron and steel demand is very 
heavy in merchant steel and builders’ hardware. 
The Re. Louis markets are handling large quantities of 
ores from Mexico, and pig iron, besides distributing 
large quantities of lumber from the south and the 
north-west. A good deal of boat-building is being 
done along the lake ports, between Buffalo and Chicago, 
in order to be ready for next spring’s grain traffic be- 
tween those points. 








Pumpine Sturry.—The practice of pumping “slurry,” 
which has during the past few years largely facilitated 
the transfer of brickmaking material, is about to be deve- 
loped on an unprecedentedly large scale in Kent. Messrs. 
Smeed, n, and Co., of Sittingbourne, who are amongst 
the tt brickmakers in the world, have recently 
obtained a vast supply of fresh brick earth on a pepe 
aituated about two miles from their present brick works, 
and over this distance they propose to pump the slurry 
through a line of cast-iron mains, Messrs. Taylor and 
Neate, of the Medway Works, Rochester—a firm whom 
we believe to have been the first introducers of oer 
pumps—are carrying out the works in connection wit 
the new undertaking, the F ye met including pumps capable 
of delivering material sufficient to make 1} millions of 
bricks per week. Theinstallation will be a most interest- 
ing one — hope hereafter to be able to give further 
i of it. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was no meeting of 
the “‘ iron ring” on ’Change last Thursday, that being the 


day set apart for the autumn holiday, in lieu of the sacra- | }, 


mental fast day which has been observed for many gene- 
rations within the domain of the Glasgow presbytery. 
The market was irregular on the following day. Business 
was done in the forenoon at 41s. 44d. to 41s. 64d. cash, 
also at 41s. 64d. to 41s. 9d. one month, and the close was 
sellers at 41s, 6d. cash and 41s. 8d. one month, with 
buyers at 4d. per ton less. In the afternoon there were 
transactions at 41s, 5d. and 41s. 54d. cash, also at 41s, 64d. 
to 41s. 74d. one month, with sellers at the close at 
41s, 54d. cash and 41s. 74d. one month, and buyers at 4d. 
per ton lower. Monday’s warrant market opened firm, 
and prices improved ld. per ton over last week’s close, 
but relapsed again, and the early gain was lost. Trans- 
actions were reported in the forenoon at 41s. 5d. to 
41s. 64d. cash, also at 41s. Gd. to 41s. 8d. one month, the 
cash price at the close being 41s. 6d. and the month’s 
price 41s. 8d., both being nominal. Business was done in 
the afternoon at 41s, 54d. cash and 41s. 7d. one month, 
the close being sellers at the lower quotation and buyers 
at 41s. 5d. cash, and the month price nominally 41s. 7d. 
Yesterday’s market was rather easier, with transactions 
on forenoon ’Change at 41s. 5d. down to 41s. 2d. cash, 
also at 41s. 7d. to 41s. 4d. one month, and the close 
was buyers at 41s. 2d. cash and sellers at 41s. 24d., and 
the month’s price nominally 41s, 4d. A considerable 
amount of fluctuation took place in the afternoon, up to 
41s. 4d. cash and 41s, 54d. being quoted, and at the close 
there were buyers at 41s. 54d. one month, and sellers at 
41s. 6d., and the cash price nominally 41s. 4d. Business 
was done this forenoon at 41s. 3d. to 41s. 54d. cash, also 
at 41s, 5d. to 41s, 74d. one month, and there were buyers 
at the close at 41s. 74d. one month, sellers at 41s. 8d., and 
the cash price nominally 41s. 54d. In the afternoon 
transactions took place at 41s. 64d. and 41s. 7d. cash, and 
at 41s. 84d. to 41s. 94d. one month, and subsequently 
there were sellers at 41s, 74d. cash and 41s. 94d. one 
month, with buyers at 4d. per ton higher. Hematite war. 
rants were done at 42s, 9d. one month and cash, and 
buyers were offering 31s. 104d. one month for Middles- 
brough warrants. It cannot be said that any very mate- 
rial change has taken place in the condition of the market, 
but there is no doubt that a somewhat firmer feeling 
exists all round. <A favourable effect has been produced 
by the damping down of eight of the Gartsherrie furnaces. 
Special brands are in very good demand, and the prices 
have advanced in some instances 1s. 6d. per ton, or more, 
There have, of late, been more inquiries in the local trade, 
and it is confidently hoped that these will lead to more 
business. The number of blast furnaces in actual operation 
is 69, as last week, but one has been damped out at 
Carron Iron Works and one relighted at Coltness, so 
that the number blowing is relatively unchanged. A 
year ago there were 90 furnaces in blast. Of those now 
blowing four are making basic pig, thirteen are working a 
hematite ore, and the remainder are making ordinary 
iron. Last week’s foreign and colonial shipments of pig 
iron from all Scotch portsamounted to 10,175 tons, asagainst 
7645 tons in the preceding week, and 9250 tons in the 
corresponding week of last year. The United States 
took 900 tons; Canada, 780 tons; South America 100 
tons ; India, 110 tons; Australia, &c., 180 tons; France, 
150 tons; Italy, 700 tons; Germany, 640 tons; and other 
countries smaller quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant steres stood at 
826,207 tons, as compared with 824,206 tons yesterday 
week, thus showing for the week an increase of 2001 tons. 


The Strike at the Dalzell Steel Works.—This unfortunate 
strike still continues, but there is cause for believing that 
it will soon bs terminated in an amicable manner, partly 
through the friendly negotiations of Lord Hamilton, the 
most influential person of the district. In the early part 
of last week about a score of Welsh workmen were brought 
to Motherwell to take the place of some of the hands on 
strike, but a number of them have already returned home. 
Work on a limited scale has been commenced in the melt- 
ing, h— and rolling departments, but some of 
the orders in hand are becoming so pressing that more 
hands must soon be taken on. 


The Malleable Iron Trade.—This branch of trade is 
showing a decided firmness this week ; indeed, so muchis 
that the case that practically all the firms in the trade in 
Lanarkshire have mutually agreed to advance the prices 
of bar iron from 2s, 6d. to 5s., and even 7s, 6d. per ton. This 
arrangement applies even to the largest firms, such as the 
Glasgow Iron Company and Messrs, D. Colville and Co., 
and others at Coatbridge. 


Trial of a New Excavator at Irvine Harbour.—The 
Irvine Harbour Trustees and representatives from ship- 
building and other engineering firms in Glasgow, met at 
Irvine Harbour last Friday to witness a trial of the 
new single chain excavator, dredger, and elevator manu- 
factured by Messrs. J. Jessop and Son, of Leicester. 
The trials were under the superintendence of Mr. E. H. 
Lamp, of the firm of ‘Messrs. Blackwood and Lamp, 

slasgow, the Scottish agents for the dredger, the special 
advantage of which is that, by automatic opening and 
closing gear, the dredger descends open and empty and 
comes up closed and filled with material by the ordinary 
upward and downward motion of a crane, the dredger re- 
quiring no special crane, At Irvine on Friday it was fitted 
to one of the ordinary cranes on the wharf at the harbour, 
and by this means a barge capable of holding 75 tons was 
filled in one hour and three-quarters. On this occasion 
the dredger was one constructed to lift half a ton of 
material. The trustees were satisfied with the working 
of the dredger from the wharf ; but in order to test its 








capabilities worked from a barge, and for dredging at the 
bar of the harbour it is expected that the patentees 
will agree to make an experiment at a future date with a 
specially constructed combined barge and dredger, suit- 
i Ban lifting hard, gravelly sand from the bar of the 
arbour. 


Progress in Forced Draught for Marine and Land Boilers. 
—The system of working boilers by forced draught, which 
Mr. James Howden, of this city, has successfully intro- 
duced, both for marine and for land boilers, is now 
making very decided progress, and seems likely to be- 
come a considerable factor in inducing a renewal of the 
current of engineering orders to the Glasgow district. 
Messrs. Howden and Co, are now engaged on several 
important contracts for the refitting of large steamers 
with new boilers on his system of combustion, the engines 
at the same time being made suitable for the use of high- 
pressure steam. The new machinery fora large Calcutta 
steamer belonging to an eminent Glasgow firm is in an 
advanced state, the engines having been transformed 
from the ordinary compound to the quadruple system, on 
a very effective and convenient design for such conver- 
sions, which has also been patented by Mr. Howden. A 
large Atlantic liner is being refitted with engines on a 
a new triple-expansion system, and the boilers are to be 
worked on Mr. Howden’s forced-draught system. A 
point of very considerable importance in connection with 
these refits is that while the new forced-draught boilers 
occupy but little more than one-half of the space of the 
boilers removed, the power to be developed is to be greater 
than that of the larger boilers, and the consumption of 
fuel guaranteed is considerably lower than that of any 
steamer afloat. Of course there will be a great addition 
to the cargo-carrying space of the vessels. 


The Clyde Trust New Graving Dock.—This afternoon 
the new graving dock at Govan, which the Clyde Naviga- 
tion Trust have had in course of construction during the 

ast three or four years, was formally declared open by 

ord Provost M‘Ouie, in presence of a large number of 
leading citizens of Glasgow, including many shipbuilders, 
engineers, shipowners, &c. Everything went off most 
successfully. The dock is a noble piece of engineering 
work, and in it there are embodied many novel and excel- 
lent features, most of which will be shown in a series of 
drawings which will accompany a full description of the 
graving dock in an early issue of ENGINEERING. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South-Western Collieries and the Hull Coal Trade.—The 
official return, showing the quantity of coal brought to 
Hull from each colliery, and the quantity exported dur- 
ing the month of September, has just been issued. The 
quantity taken to Hull is 145,483 tons as compared with 
137,568 tons in the corresponding month of last year, 
showing an increase of 7920 tons. From January to Sep- 
tember the total tonnage was 1,018,600, against 943,704 
during the corresponding period of 1885, there being thus 
an increase of no less than. 74,896 tons. The exports to 
foreign countries from Hull show a total of 62,760 tons 
for September, as compared with 66,822 tons in the corre- 
sponding month of 1885; a decrease of 4102 tons. It is 
somewhat significant that while there is a large falling off 
in the export of the mineral to other European countries, 
no less than 23,251 tons were shipped to Russia from the 
great Yorkshire port last month, an increase of 6564 tons 
on the quantity sent to that country in September, 1885. 
From January to September this year 455,806 tons were 
exported, as compared with 457,316, a decrease of 1510 
tons in the corresponding nine months of 1885. 


Interesting Trial of Oil Engines at Hull.—On Monday 
afternoon a number of gentlemen from London, Leeds, 
Newcastle, Edinburgh, and Hull, visited the Holderness 
Foundry of Messrs. Priestman Brothers at Hull, to 
witness a trial of the Ettve mineral oil engine. The 
engine is driven by highly refined petroleum ignited in 
the cylinder by an electric spark. 


Sheffield Trades Inquiry Committee.—At a meeting of 
the Sheffield Town Council to-day, the members declined 
to sanction a report which has been issued, accusing the 
manufacturers of falsely labelling German goods by re- 
presenting them as of Sheffield manufacture. There has 
been considerable excitement in the town on the question. 
The council practically acqnits the manufacturers of 
fraudulent trading. 


The Yorkshire College—Coalmining Department.,—On 
Monday evening the opening lecture of the session in the 
coalmining department of the Yorkshire College was 
held under the chairmanship of Mr. A. M. Chambers, 
President of the Midland Institute of Mining Engineers. 
Professor Lupton said the association he represented had 
paid much attention to the subject of safety lamps. He 
gave a synopsis of the history of safety lamps. The lamp 
of the future, he said, was one of the following: The 
electric, with a secondary battery like Swan’s or witha 

rimary battery like Walker’s, or the Regent Company’s 

mp; a bonneted three-gauze lamp ; a bonneted Mueseler 
lamp; a Morgan three-gauze lamp; or a Clifford lamp, 
if it stood the requisite tests. The chairman said he knew 
of no occupation in which the valuable assistance of the 
Yorkshire College was more important than that of 
mining. A discussion followed. The subject is exciting 
much interest in the Yorkshire district, as the coal- 
winning community has become alarmed by the Altofts 
explosion. 





AMERICAN Ro.uine Stock in AusTRAL'A.—The Ralph 
M. Hayward has arrived at Port Adelaide from Boston, 
having on board Pullman sleeping cars ordered for the 
Adelaide and Melbourne Railway. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
M:pDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade Quarterly Meeting.—Y ester- 
day the quarterly meeting of the North of England iron 
and allied trades was held in the Royal Exchange, 
Middlesbrough, and was better attended than usual. The 
market was firmer, and prices were higher than those 
quoted last week. No. 3 Cleveland pig for prompt ship- 
ment was not obtainable under 31s. 6d. per ton, and there 
were few sellers at that figure. For delivery over the 
next two or three months fully 6d. per ton more is asked 
for this quality. Shipments at Middlesbrough continue 
on ead scale, there having been exported up to date 
this month 33,400 tons of pig iron, against 32,900 tons at 
the corresponding time in September, and 27,000 tons at 
the corresponding period in October last year. Inquiries 
are more numerous from all centres, and both from abroad 
and from inland districts a fair amount of fresh business 
is being done. In consequence of the restriction in the 
make of pig iron in Cleveland, the stocks continue to de- 
crease materially, and there is at last the novelty of a re- 
duction in Messrs. Connal and Co.’s warrant stores here, 
which now stand at 299,721 tons—a decrease of 150 tons on 
the week. Hematite pig iron is firm at 42s. 6d. to 43s. per 
ton f.o.b, east coast ports. The manufactured iron trade 
is steady, and there is rather more inquiry for bars and 
plates. Ship-plates are quoted 4/. 7s. 6d. per ton ; angles, 
4l. 5s. ; and steel ship-plates, 5/. 15s., less 24 per cent. at 
works. The rail mills continue active, and are well 
booked ah There are some good orders at present in 
the market on colonial, American, and home account. 
Prices are firmly maintained at 3/. 15s. to 3. 17s. 6d. per 
ton f.o.b, heavy sections. 


Engineering and Shipbuilding. —The several engineering 
departments are more active and are better off for work. 
Ironfounding is looking up, but the prices are still very 
finely cut. In shipbuilding there is very little to report. 
Some of the yards on the northern rivers are a little 
busier owing to recent orders for new steamers, but there 
is still ample scope for improvement in this industry, 


The Coal and Coke Trades.—There is scarcely any change 
in the fuel trade. It was expected that in consequence 
of the restriction in the make of Cleveland pig iron and 
the damping down of blast furnaces that there would be 
a falling off in the demand forcoke. Many of the colliery 
owners are also interested in the iron trade, and they, 
anticipating a diminution in the demand for coke put 
out a number of their ovens. Prices ure about the same 
as those quoted last week. 


The Salt Trade.—While the iron trade is so slow in 
reviving it is satisfactory to know that the salt trade is 
making rapid strides, On both sides of the Tees at 
Middlesbrough the production of salt is being very much 
increased and the chemical trade is being further de- 


veloped. 


PoprpuLATION OF New ZEALAND.—The New Zealand re- 
cent census returns show that the population of the 
colony, including 41,432 Maoris, is 619,715. 








Someruine New in Batpwin Locomotives.—The Bald- 
win Locomotive Works have nearly completed four loco- 
motives which are to be worked 4 a . The engines 
are to be shipped to Minneapolis and are for the Minnea- 
polis, Lyndale, and Minnentoka Railway. An engine of 
this description resembles a passenger car, It is 16 ft. long, 
entirely boxed in, and with no visible smokestacks or 
iy 8, as there is no exhaust. The boiler is of copper, 

4h it . in diameter and 15 ft. long, having tubes running 
through it as in steam boilers. Inside the boiler are 
placed 5 tons of soda, which upon being damped by the 
condensation of the exhaust steam gives off the heat 
absorbed during its crystallisation. When the soda is 
thoroughly saturated, which will occur in about six hours, 
the action ceases, and it is necessary to restore it to its 
original state by forcing through the boiler a stream of 
superheated steam from a stationary boiler, which drives 
the moisture entirely from the soda, when it is again 
ready for use. A full description of the principle of these 
engines has appeared in previous issues of ENGINEERING. 





Kine’s Cotitece University Evenina Lecrures.— 
Among the subjects of the five courses of Evening Uni- 
versity Lectures to be given at King’s College during the 
coming winter, commencing on October 25, are the “* Geo- 
metry of Newton” and “Iron and Steel.” The former 
course is undertaken by Professor W. H. H. Hudson, 
M.A., and will be delivered from 7 to 8 on Wednesday 
evenings. The lectures will consist of detailed explana- 
tions and illustrations of Newton’s reason, and also of 
applications of Newton’s method to the geometry of 
certain particular curves of practical importance. The 
latter will be given on Tuesdays from 7 to 8 p.m. by the 
Demonstrator of Metallurgy, Mr. W. G. McMillan, and 
will treat of the general methods by which the different 
qualities of malleable iron, cast iron, and steel may be 
produced and prepared for use in the arts; of the effect 
of the various foreign substances contained in these metals 
upon their strength and fitness for the purposes to which 
they are to be applied ; of the extent to which these sub- 
stances are injurious, and the means by which they are 
commonly eliminated. Each course will consist of not 
fewer than eight lectures, to be given on the same evening 
in consecutive weeks, and the subjects will chiefly be 
treated with a view to assisting independent study. The 
lectures, having a similar scope to those delivered at the 
Universities, may, it is hoped, partially meet the wants 
which have prompted the proposal now being urged for a 
Teaching University, to be organised in connection with 
the leading colleges in London, 
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no one and nowhere has the necessity for them been 
so emphasised as by the very unsatisfactory con- 
clusions reached by the private experiments re- 
cently made at Woolwich with a view to discover 
the cause of the erosion of gun barrels by powder 
products. A paper describing these experiments 
was prepared by Sir Frederick Abel and Colonel 
Maitland, and was read by the former at the recent 
annual meeting of the Iron and Steel Institute. 
As the President, Dr. Percy, stated, there were 
many distinguished men present, most of whom 
had no doubt come expecting to hear an in- 
structive and extended discussion upon this most 
important subject, a question of which the writers 
themselves had agreed it was ‘‘ not too much to say 
that it now forms one of the chief difficulties to be 
encountered by the maker of a heavy gun.” The 
expectant listeners were, however, doomed to be 
disappointed, for the short discussion threw very 
little more light upon the causes of this disastrous 
action in our guns than did the analyses of the 
chemist of the Royal Laboratory, while a compre- 
hensive question asked by a foreign officer served 
only to bring forth an admission of the incomplete- 
ness with which the experiments had been planned 
and conducted. 

We think that the authors of this paper would 
have done well to have refrained from mentioning 
the names of the makers of the steel submitted to 
analysis, and the characteristics of which were 
set forth in a tabulated form. The proceedings 
of such a society as the Iron and Steel Institute 
are read in all the leading countries of the world, 
and carry with them not only the prestige of 
the Institution, but also the influence which 
opinions given by heads of our departments ought 
to receive. Tabulated information is particularly 
sought for, because of its convenience for re- 
ference, Great care, therefore, should be exer- 
cised that no injustice is done if it is possible to 
avoid it. If in these tests now receiving attention 
the chemical examinations failed to satisfy the only 
view that was contemplated by them, it appears to 
us that such a comparison and presentation as an 
order of merit of the steel of the various manufac- 
turers should not be made, for it cannot help but in- 
jure the commercial interests of these firms if the 
statements pass unchallenged. 

We consider, therefore, that Mr. Jaques’s ques- 
tion was most pertinent, and in his desire for infor- 
mation concerning the details and conditions of trial, 
he has unconsciously presented an able defence for 
which the steelmakers ought to be most grateful. 

‘*Sir Frederick Abel,” he said, ‘‘ having stated that 
chemical examination has failed to bring to light 
any reasons for the different behaviour of the speci- 
mens of steel, he wished to ask Colonel Maitland if 
the thirteen pieces of steel of which the experi- 
mental barrels were made were cut from similar 
positions of forgings of the same form and weight— 
whether they have all received the same amount of 
similar work, been subjected to the same treatment, 
and were as nearly as possible the same interior 


G 
ve dimensions and finish. Detailed descriptions of the 


entire manufacture of each barrel are most im- 
Without the above conditions being most 
carefully carried out the conclusions as to the order 


2| of merit of the different samples cannot be of any 
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COMPETITIVE PUBLIC EXPERIMENT. 

THE recommendations that we have made in 
numerous issues, urging such public competitive 
trials of war materials as will give definite results, 
have received much favourable attention, and have 
been indorsed by leading journals and other au- 
thorities, both in this country and abroad ; but by 





403 | completeness of the experiments and the unequal 


conditions of comparison. He replied that ‘‘he 
thought it was pretty plainly stated in the paper that 
the thirteen barrels on which the first table was con- 
structed weretakensomewhathaphazard, merely with 


405 | the view of testing the various steels with regard 


to their chemical ingredients and their hardness or 
softness. It was not understood at the time that 
table was made, and that those experiments were 
carried out, that the amount of work to which 
Lieutenant Jaques alluded, was the determining 
agent ; in fact, he did not think that anybody knew 
it at that time. Hence he might say at once that 
those barrels were taken from any pieces of steel that 
they had, and finding that the chemical ingredients 
of these barrels did not give any assistance, as 
was stated in the paper, they were led into different 
ways of considering the question. Personally he 
noticed that the two tirst barrels—the two Vickers’ 
barrels which stood so high—were made from 
forgings which had been very much drawn out ; they 
were the muzzle-ends of little mountain guns, 7- 
pounders, which were made in halves, and they were 
something of the dimensions of a very stout gig um- 
brella, Those had now received a very great amount 





of work. No. 11 Whitworth’s steel was a beautiful 
specimen, but it was cut from the centre of the core ; 
it was trepanned out from a 12-in. tube. In every 
12-in. gun, as they knew, they trepanned out the 
centres of solid tubes. This one was supplied solid. 
Whitworth generally made them hollow, but this 
particular one, he rather thought at the request of 
the Department, was supplied solid. They trepanned 
a long shaft out of it to make a breechloading tube, 
and this metal was cut from the centre of that. It 
was natural to suppose that it would not have quite 
so much forging as that it was made from—a very 
small piece from the muzzle of a 7-pounder—and it 
was that which made him think that the forging 
was really the point. He thought that might be 
taken to answer Lieutenant Jaques’s question, that 
the steels were not taken on any system at all, but 
the moment they got at the idea that the forgings 
and working might be the cause, then it would be 
observed they took the whole thing from one ingot 
and cut them vertically from the centre, so that the 
four quarters should be as nearly alike as it was 
possible to get steel that was not identical.” 

The courteous rejoinder in which will be found 
Sir Frederick Abel’s remark that ‘‘ the Department 
always thought they had been working cordially 
with steelmakers,” does not appear to have been com- 
pletely indorsed by the statements to which he 
replied, viz.: That of Mr. Vickers, who, on being 
called upon by the President to speak, regretted 
that ‘‘ he could not throw any light on the subject 
at all. He never heard of the paper or of these 
experiments until the day before yesterday, and 
therefore he had not been able to study the matter 
at all ;” or that of Mr. Josiah Smith, in reference to 
Mr. Vickers’s statement that he had had no early 
information with respect to the experiments which 
were to be conducted upon steel at the Royal Gun 
Factory, and who ‘‘ suggested that it was desirable, 
when experiments of such national importance 
were going to be conducted, that the steelmakers 
who were in the habit of supplying steel to the 
factories should be invited to supply material 
which, in their opinion, and from the experience 
they had had, and the thought they had y‘ven to 
the matter, should be tested upon. They tound 
in the paper the names of eminent steel manu- 
facturers given in the order of merit, but it was 
somewhat doubtful whether names should be pub- 
lished in that way after hearing what Colonel Mait- 
land said with respect to the manner in which the 
selection was made. He thought it would be de- 
sirable if the authorities at Woolwich would take 
somewhat into counsel theeminent steelmakers that 
we had in this country, and invite them to furnish 
what they considered the best material for gun 
barrels, whether it was to take up the question 
generally, or whether it was with a view to conduct 
experiments similar to those accorded by Sir 
Frederick Abel and Colonel Maitland.” Nor 
was Sir Frederick Abel’s remark indorsed by 
Table B which presented the writer's conclusions 
as to the order of merit of the different manu- 
facturer’s production ; nor by the selection of the 
pieces for the barrels upon which the experiments 
were to be made. The writer also stated in his 
paper, ‘‘ Personal bias was avoided by keeping the 
observers in ignorance of the barrel to which each 
impression belonged.” If we are to accept this 
statement as proof that personal bias does enter 
the decisions of our departments, it is another 
powerful reason for urging the public tests we have 
proposed on previous occasions. For in such com- 
petition the acts of the judges will be open to 
public examination and criticism, and even should 
any exist inclined to personal bias, they would 
scarcely dare to exercise it. 

We claim that if these experiments described in 
the paper of Sir Frederick Abel and Colonel Mait- 
land had been public ones, not only the steelmakers, 
but many other men whose opinions have the right 
to be recognised as valuable, would have given most 
profitable assistance which would have rendered 
the trials more comprehensive and just. The 
Government would then have realised far greater 
benefit from the expenditure that was made to 
carry on these tests, for at the same time plans 
could have been prepared that would have embraced 
physical and mechanical investigation instead of 
merely ‘‘ the view of testing the various steels with 
regard to their chemical ingredients and their hard- 
ness and softness.” And further, no one then 


could have accused the Royal Gun Factory of having 
the advantage of preparing its own steel, knowing 
the manner in which it was to be tested. 
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It is very evident that our conservatism and 
pride are strong barriers to the changes we advo- 
cate, but this conservatism and pride should no 
longer be allowed to bar development and progress. 
What a high authority on naval questions has 
recently published in relation to the late inter- 
national yacht race is most applicable to our present 
recommendations. In a letter written from Chicago 
by Lord Brassey to the Times, on ‘‘ the Yacht 
Races in America,” he has made valuable sugges- 
tions regarding the measures to be taken to lead to 
successful competition. He said: 

‘* The practical steps to be taken are clear. Our 
builders have done their best under the conditions 
imposed. It is for the yacht clubs, and more parti- 
cularly for the Yacht Racing Association, to con- 
sider whether the conditions have been calculated 
to secure the utmost perfection of form. 

‘Tf ample freedom to produce what is best be 
granted, we need not fear the result. Avoiding 
exaggerations on both sides, we may build up on 
the solid keel of an English cutter a hull not widely 
differing in form from that of the typical American 
sloop. It can be done, and pride and prejudice 
should not be suffered to bar the way to improve- 
ment.” 

Our present review of the unsatisfactory results 
of the experiments for which the Government so 
liberally provides, proves that we have excellent 
reasons for asking thoughtful consideration of our 
suggestions. The Government has already made 
one practical reform to insure better organisation 
and performance by giving the Naval Establishment 
a separate budget. Let this be carried further, and 
let us learn from open competition which weapons 
are the most efficient, 

In future issues we hope to present some interest- 
ing facts pointing out the weakness of our armour 
and projectiles in comparison with those employed 
by foreign powers. 





THE RAILWAY DEPARTMENT OF 
NEW SOUTH WALES. 

By the latest newspapers to hand from Sydney, 
we learn that Mr. F. A. Wright (late Minister for 
Public Works in New South Wales), and several 
other partners or assistants in the carrying firm of 
Messrs. Wright, Heaton, and Co., of Sydney, 
which has been doing a large carrying business 
with the Goverment Railway Department for many 
years past, have been committed for trial on the 
charge of ‘‘ conspiring amongst themselves to cheat 
and defraud Charles Augustus Goodchap, the Com- 
missioner of Railways ”’ (as representing the Govern- 
ment), ‘‘ of large sums of money,” in respect of the 
carriage of wool, extending over a period from 1880 
to 1886. 

Mr. Wright was, as we may remind our readers, 
Minister for Public Works in 1883, when the con- 
tract for 200 ‘‘dump cars,” for side tip wagons, 
were ordered from America without competition at 
acost of 1801. each—referred to in ENGINEERING of 
April 10, 1885, page 370, and February 12, 1886, 
page 159—which the Select Committee appointed 
by the Legislative Assembly to inquire into the 
matter found to be ‘‘ unsuitable for the present 
conditions of the railway requirements,” and that 
“the ofticers immediately responsible for the safe and 
satisfactory character of the rolling stock were not 
consulted before the contract for the cars was 
agreed upon.” Mr. Wright, it will be remembered, 
was also Minister for Public Works when the 
twenty ‘‘ Mogul” locomotives were ordered some 
time ago from America, also without competition, 
which cost the colony the handsome sum of 3000l. 
each within six months of their commencing to run, 
as referrred to in our article of March 5 last, page 
230, under the heading of ‘‘ English v. American 
Locomotives for the Colonies.” 

Pending the issue of the trial which was fixed to 
take place on August 30—the result of which has 
not yet reached this country—we have no remarks 
to make respecting the truth or otherwise of the 
charge made against the accused. It may not, 
however, be uninteresting to our readers to learn 
the opinion of the minister in question regarding 
one branch of the Public Works Department, over 
which he presided from May, 1883, until October, 
1885, and whose opinion may, therefore, be re- 
garded as of some weight. In the written statement 
submitted by him to the Court in reply to the 
charge he is reported in the Sydney Morning Herald 
of August 4 to have said: ‘‘If this prosecution 
has shown anything it has clearly demonstrated the 








fact that our railway service as far as the goods 
traffic is concerned is in a helpless state of muddle 
and inefficiency. Can any person believe what has 
been stated in this Court and sworn to by many 
witnesses, that for many years past the rate sheet 
has been ignored without the knowledge and tacit 
consent of the officers?”. . . ‘*I ask, sir, can any 
person believe this could have gone on for years 
without the fact coming to the knowledge of the 
heads of the department? I think, sir, no person 
could believe such a statement ; and if any does so, 
then he must come to the conclusion that there 
exists such a state of carelessness, want of atten- 
tion to duty, and gross incompetency in those 
charged with the management, as I venture to say 
has no parallel either in public or private business. 
The Commissioner for Railways has sworn in this 
Court that I, as minister, left the internal working 
of the railway to him, and I need not point out how 
utterly impossible it would be for any person 
occupying the position of political head of the de- 
partment to make himself familiar with all the 
details of the working of such a department.” 

The foregoing remarks are made, curiously 
enough, by one who, when minister, {found time 
enough to go so closely into some details of a non- 
political kind that he personally attended at the 
railway workshops and examined into the con- 
struction and merits, or demerits, of the sample 
dump car in accordance with which as a pattern 
the Commissioner for Railways forthwith ordered, 
with the minister's express authority, the 200 
vehicles which, as we before noted, were found by 
the Select Committee, who subsequently inquired 
into the matter, to be unsuitable for the require- 
ments of the railway, and to have been contracted 
for without ‘‘the officers immediately responsible 
for the safe and satisfactory character of the rolling 
stock” having been consulted thereon. We wait 
the result of the trial with no little interest. 





AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


Tue thirty-fifth meeting of this Association was 
held in Buffalo, U.S., during the last week of 
August, this being the third time that it has assem- 
bled in that city, the two previous times being 
separated by decades, and one of the interesting 
features of the meetings consisted in the remi- 
niscences offered by the older members of the Asso- 
ciation, and also those of some of the hospitable 
people of Buffalo who had entertained the members 
on former occasions. 

Reduced to its lowest terms, the figures, showing 
the development of the Association during the last 
twenty years, are as follows: 





| 1866. | 1876. 1886, 





Registered members ... 79 215 433 

ew o “8 112 146 148 
Total membership | 687 867 , 1956 
Papers read : | 67 170 252 





The organisation of this recent meeting showed 
that the Association had wisely copied several 
features of the British Association; many of the 
Fellows attended the 1884 meeting of the British 
Association at Montreal, and the following year 
changes in their regulations were enacted which 
have gone into effect this year, the most important 
of these being the abolition of business sessions of 
the whole Association during the meetings, which 
is now transacted by the general committee. 

It may be a retrogression from the proverbial 
American democracy of administration found in all 
bodies from the Federal Congress to the parish 
meeting, but in this instance it must be confessed 
that the results permitted more eflicient work with 
less misapplied and perhaps wasted time. 

On reaching Buffalo, the city was found to be de- 
corated with flags and bunting, triumphal arches of 
evergreen trees and mottoes of welcome spanned 
the streets, the brass bands and general enthusiasm 
abounded, but this spectacular demonstration was 
offered in honour of the assembling of many thousand 
firemen in that city. The great number of wooden 
buildings, and combustible architecture of American 
cities, has had the effect of producing the mostadmir- 
able fire organisations, which are maintained at a cost 
of about 20,000,000 dols. annually, although much 
of the service in smaller cities is rendered without 
sufficient pay to actually remunerate the members 
of the fire companies for their services, but mem- 





bership in these companies is entered into from 
motives akin to the feelings of patriotism which 
draw men into armies. The pride of these compa- 
nies is such that there is an emulation to secure the 
best men into membership, and it is to the credit 
of the 10,000 or 15,000 firemen visiting Buffalo 
during their muster, that these men, without re- 
straint by any military discipline, behaved with such 
sobriety that the saloon-keepers sharply complained 
of the absence of expected patronage. During the 
meetings, the writer did not observe a single fire- 
man under the influence of liquor, although taking 
the opportunity to witness their parades. 

The presence of such a large number of brave 
firemen in town did not strain the hospitality 
of the good people, as the hearty welcome on the 
part of the city and the numerous receptions and 
lawn parties attested. The Buffalo Club gave its 
freedom to the members, and the lawn party at 
the beautiful grounds of the Falconwood Club, on 
the banks of the Niagara River, was a most enjoy- 
able occasion. This club owns a large estate about 
four miles from the centre of the city, and its pri- 
vileges extend to the families of the members ; 
being a summer club, it is patronised only during 
the warm weather, 

The address of the retiring President, Professor 
H. A. Newton, of Yale College Observatory, at 
New Haven, dealt with questions of the meteors, 
which have been an object of his special work for 
many years. It isa peculiarity of the presidential 
addresses of the American Association that the 
speakers confine themselves to the elucidation of 
some line of thought in their own special branch of 
professional work, rather than the presentation of a 
broad comprehensive statement of the advancement 
of science during the year. America is so rapid in de- 
velopment, and its people so fertile in expedient and 
resource, that this treatment of the theme of the 
occasion would always be an interesting contribu- 
tion to the literature of science, and it is suggested 
that the general traditions of the British Associa- 
tion in this line of policy are also worthy of their 
consideration. 

The addresses of the vice-presidents of sections 
are necessarily of a special nature. Of those pos- 
sessing most interest to the readers of ENGINEER- 
ING, the address of Octave Chaunte, C.E., before 
Section D, Mechanical Science and Engineering, 
treated of the philosophy of invention, showing the 
amount of labour necessary to the development of 
successful inventions, and also the indebtedness of 
inventors to those who had preceded them. 

The address also contained valuable suggestions 
in the line of extending the work of the section by 
a systematic treatment of subjects by several 
persons. 

Dr. C. F. Brackett, vice-president of Section B, 
Physics, gave a historical sketch of the controversy 
upon the seat of electromotive force in the voltaic 
cell ; and presented in an interesting manner the 
course of inquiry upon this question, which forms 
one of the side issues in electrical science. 

Among the numerous papers of interest and im- 
portance, space does not permit more than a brief 
allusion to some of the more important ones upon 
subjects allied to those in the scope of engineering. 

Professor William Harkness, of the United States 
Naval Observatory at Washington, made a very com- 
plete investigation into the question of the strength 
and proportion of toothed wheels. From an exami- 
nation of the bibliography of the subject, beginning 
in 1796, all formula on the subject could be ex- 
pressed in one of the three forms: 

C=a constant. 

v=velocity in feet per second. 
p= pitch in inches. 

f=tace of tooth in inches ; 


then the horse-power transmitted by the wheel 
would be either 
Cupf, or Cup’, or C vp? f, 

According to the constants and formula used by 
various authors, there were differences of 15 to lin 
the power which could be transmitted by a pair of 
geared wheels, 

A mechanical encyclopzedia of high repute applies 
a formula with arithmetical errors; the problem 
being to determine the stress at the pitch line of 
a wheel ? in. in diameter, .04 face and .04 pitch, 
and the correct computation gives the absurd result 
of 13,000 1b. 

From an extended examination of precedents, 
Professor Harkness proposed the formula for cast- 
iron wheels : 
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It was found that the teeth of chronometer and 
watch movements were subject to stresses four 
times as great as those which any engineer would 
dare to use in like proportion upon cast-iron wheels 
of large size. 

The soaring of birds was the subject of a very 
interesting paper read before this section by a gentle- 
man who had devoted five years to the investigation 
of this subject in Florida. Wrapped in a gauze 
cloth he had studied, from points of observation in 
trees, the soaring of the birds which are found 
there in great number and variety. Claiming that 
he had at last discovered the means by which thesoar- 
ing birds could sustain themselves stationary in air 
or sail with or against the wind, without any apparent 
effort, he further stated that he had made numer- 
ous models out of two pieces of pasteboard, and 
weighted by a bag of shot, and sent them forth 
into the air with the result of the models soaring 
indefinitely. Itis needless to state that an account 
of such discoveries given in a most entertaining 
manner, proved to be a subject of much interest ; 
and the section voted to allot to him a fixed hour 
a few days later for the purpose of an exhibition of 
flying models. The gentleman appeared, and after 
speaking at some length, was interrupted by a call 
to show the promised models. This request was 
evaded by the speaker, who denied that he had 
made any such promises, and a few sharp questions 
developed inconsistencies which discredited the 
whole account. This Association has always been 
particularly indulgent to young or unknown persons 
presenting new matter of scientific importance ; and 
this is believed to be the first time that it has been 
imposed upon. Modern science is strictly in accord- 
ance with the Baconian system of philosophy, decree- 
ing that ‘‘an examination of facts is the foundation of 
science;” and Thomas & Didymus is its patron saint. 
If that speaker had exhibited a flying automaton 
made in accordance with his statements, he would 
have been credited with a most important discovery 
in mechanics, instead of being utterly discredited, 
and virtually proven of charlatanism and mendacity. 

Dr. R. H. Thurston presented three papers ; one 
on the ‘ Friction of the Steam Engine,” adducing 
very careful experiments showing that it is about a 
constant quantity under varying loads; also an 
account of the large dynamo made by the Brush 
Electric Company for the Cowles Company for the 
reduction of aluminium and silicon and their alloys, 
by the use of the electric current, as already de- 
scribed in ENGINEERING.* This dynamo requires 
at maximum load 500 horse-power and operates 
in a most successful manner without sparking or 
heating. 

In the Chemical Section, Professor C. F. Mabery 
presented an account of the composition of the 
chemical products derived from the Cowles elec- 
trical furnace. The last paper by Dr. Thurston on 
the ‘Education of Engineers” presented some of 
the conclusions derived from his extended experi- 
ence in matters of technical education. 

Mr. Lewis M. Haupt submitted plans for river and 
harbour improvements with especial reference to the 
Gedney Channel entrance to New York Harbour. 
His plan consisted in scouring the bottom by means 
of a prism of water at great velocity, concentrated 
not by means of jetties, but by temporary deflectors 
made by securing upright sheets of iron attached to 
anchorage at the lower edges at the bottom, and 
to floats also held by anchors at the top. A pair of 
these converging deflectors would produce an acce- 
lerated current near their approach, which is also 
impinged upon the bottom by means of an inclined 
deflector near to the surface. 

Dr. Wolfred D. E. Nelson, of New York, pre- 
sented a paper on ‘‘Some Difficulties to be Over- 
come in Making the Panama Canal,” which was 
read in his absence by the secretary. The writer 
did not believe that the construction of the canal 
was a possibility, or that its use could be practicable. 
The physical difficulties of the conntry, the rainfall, 
the unhealthy climate, and the calms prevalent in 
the bay, were all considered in detail, presenting 
many statements in direct contradiction to those 
made by persons interested in the exploitation of 
the proposed canal. It was a matter of regret that 
the absence of the author did not permit an ex- 
tended discussion of the paper. 

In the section of Physics, there were numerous 
papers of interest. Professor T. C. Mendenhall, of 


H.P, = 


the United States Signal Service, submitted some 
notes of the polarisation of resistance coils, and 
desired to learn the experience of others upon this 
subject, particularly as to the time which such 
polarisation remains after the coil has been used. 
He also described an electrical thermometer, which 
is very sensitive and capable of indicating ,;'55 deg. 
It consists of a coil of iron wire, hung by mer- 
cury cups to the opening in the circuit; small 
currents of feeble tension are used, and the differ- 
ences in resistance due to changing temperature are 
measured by a galvanometer. 

The sensitiveness of this form of thermometer 
exceeds that of a mercurial thermometer to an 
extent which renders its operation practically in- 
stantaneous, aud is of great value in the study of 
the constant variations in the temperature of the 


air. 

Early telephonic apparatus formed the subject of 
a very interesting paper* by Professor Amos E. 
Dolbear, citing numerous instances of electrical 
apparatus used for the transmission of speech prior 
to 1876. Most of these matters were published in 
French and German periodicals of small circulation, 
and have never been widely known. In Didaskalia, 
September 28, 1854, a description of an apparatus 
by Charles Bourseul refers to an arrangement of 
breaking a circuit by means of an elastic plate 
vibrated by the voice, and this current in turn, by 
causing simultaneous changes in the attraction of 
an electric magnet, which could in a similar 
manner vibrate another metallic plate. The work 
of Philip Reis, in Germany, begun in 1860, is well 
known, and received careful attention from the 
speaker in describing the several modifications of 
the original Reis instrument, and the references to 
contemporaneous publications of the apparatus. 

In a foot-note in the Deutsche Klinic, No. 48, 
1863, Dr. Clemens referred to transmission of 
sound in an electrified wire as a phenomenon 
which he had already observed ten years pre- 
viously. Two induction coils in different buildings 
were connected by wire several hundred feet long, 
and it was noticed that sounds in one building were 
heard in the other, and by impinging forced vibra- 
tions by shouting into a funnel directed towards the 
armature, the sounds were heard in the other coil. 

Presuming that Dr. Clemens used an induction 
coil such as were made for physicans’ use thirty 
years ago, Professor Dolbear obtained such coils 
and repeated the experiment of electrical trans- 
mission of speech as described in the original pub- 
lication. 

In conclusion, it was submitted that the published 
descriptions of such apparatus were sufficient to 
enable one acquainted with the literature of the 
subject to make a telephone before 1876, without 
the exercise of any invention. 

Professor Harvey W. Wiley, vice-president of 
the Chemical Section, delivered an address in re- 
cognition of the eminent services of M. Eugene 
Michel Chevreul, of France, and as a remembrance 
of his centennial birthday he was made an honorary 
member of the Association, and a congratulatory 
telegram sent him with the announcement of his 
election. 

Of course it would not do for the good people to 
visit Buffalo without making a pilgrimage to Nia- 
gara Falls, about twenty miles distant, and an ex- 
cursion was arranged for Saturday, so that the 
members could also remain there Sunday. There 
was a supplementary meeting at Niagara for the 
consideration of papers on the geology of this won- 
derful waterfall and its rock gorge. 

As in all assemblies of this nature the liberality 
and goodwill of the hosts fail unless directed by 
some one person, especial credit should be given to 
Dr. Julius Pohlman for the efficient manner in 
which he performed his laborious duties as secre- 
tary of the local committee. 

Professor S. P. Langley, Director of Astrono- 
mical Observatory at Allegheny, Pennsylvania, is 
the president elect for the 1887 meeting. 





OUR ORDNANCE ADMINISTRATION. 
By J. A. LonerinGE. 

THE officials of the Ordnance Department are 
naturally very sore under the severe criticism to 
which they have lately been subjected by the public 
press and in the House of Commons. 

General Alderson, in his speech to the Royal 
Arsenal Foremen’s Association on Saturday, 3rd 
inst., said: ‘‘The Ordnance and the heads of de- 
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partments have been held up to public obloquy as 
corrupt and incompetent.” 

Now, as regards the first of these charges, all I 
will say is that I believe, as a body, the servants of 
the Crown, whether civil or military, in this coun- 
try, to be utterly incapable of corrupt actions. But 
charges have been formally made by gentlemen who 
I believe to be equally incapable of a dishonourable 
motive, against certain individuals whose names are 
as yet unknown, and I cannot but think that the 
Secretary of State has come to an unwise decision, 
and one which is unfair to the departments gene- 
rally, in refusing to ask Parliament for the neces- 
sary power to investigate these charges in such a 
way as would once and for ever set the question at 
rest, 

Remembering what took place in 1870 with refer- 
ence to Mr. Daw’s case, it is impossible to avoid 
the conclusion that even a Secretary of State for 
War may be misled and hoodwinked, and that dis- 
graceful acts may be done by men in high and confi- 
dential positions. 

As regards myself, [ have no knowledge of any- 
thing like corruption, nor do I know anything of 
the charges made by Colonel Hope and Captain 
Armit, but there is one case of which I do know 
something, and which ought not to be passed over, 
especially after the way it was treated by the 
Attorney-General in the House of Commons on 
September 22. I allude to the case of Mr. Lynall 
Thomas. Iwas present and heard the whole of 
the evidence on the case tried before Chief Baron 
Kelly, and that evidence, extending, I think, over 
twenty days, resulted in a special jury of most in- 
telligent men giving a verdict against the Crown, 
with something like 9000/. damages. It is quite 
true that that verdict Was subsequently set aside 
on a purely technical point of law, but does that 
justify the Attorney-General in his statement that 
Mr. Thomas’s case was ‘‘the subject of a petition 
of right before Chief Baron Kelly and a special 
jury, and the Courts of Law had decided against 
him ?” 

It is impossible to believe otherwise than that the 
Attorney-General had no personal knowledge of 
the case, and merely spoke words which had been put 
into his mouth by some one who had an interest in 
concealing the real facts. But now I have done 
with “corruption” and turn to ‘‘ incompetency,” 
and in spite of Sir Frederick Bramwell’s specious 
address at Birmingham, the fact remains that our 
‘* Big guns” do not by their deeds, correspond to 
the great performances which are promised us on 
7“ 

t is one thing to tell us that we are making 
110-ton guns having a weight of projectile of 
1800 lb., and a muzzle velocity of 2100 ft. per 
second. That may be the estimated velocity with 
900 lb. of powder, and so may 2050 ft. be the 
estimated velocity of the 1250 lb. projectile with 
625 lb. of powder from the 63-ton gun as given by 
Colonel Maitland in 1884. But when the guns 
come to actual work, will they not have to reduce 
their charges as they have already had to do with 
the 43-ton guns and the 6-in. guns, and with their 
reduced charges what becomes of the 2000 ft. 
muzzle velocity? Is there a single gun either now 
made, or under construction, which it will be safe 
to fire with the charges for which they were de- 
signed? Isay no. Doesthis not show ‘‘incompe- 
tency” somewhere ? Incompetency may signify, 
either the want of suitable faculties, or the want 
of suitable means, It is absurd to suppose that 
this country is destitute of means. If then we have 
failed after so many years to be in the first position 
as regards our big guns, there must be a want of 
suitable faculties. 

But this does not necessarily mean that the indi- 
viduals who direct the construction of our ordnance 
are deficient either in energy or intellect. I have on 
many occasions expressed my high opinion of 
Colonel Maitland, the best superintendent the 
Royal Gun Factory has ever had since Sir Eardly 
Wilmot, and I would much regret if any word of 
mine has ever caused him a moment’s pain. But 
faculty is the power of performing proper func- 
tions, and may be applied to a corporation, or 
rather to the organisation of a corporation, the 
proper functions of which, owing to its organisation, 
it may fail to perform, and it is in this sense that I 
maintain that the Ordnance Administration of this 
country is incompetent through the want of suitable 
faculties. What is the exact constitution of 
the Ordnance Administration is not easy to say. 
There is the Secretary of State for- War, the 
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Surveyor - General, the Director of Artillery 
and Stores, the Director of Naval Ordnance, 
the Ordnance Committee, the Committee for Ex- 
perimental Practice at Shoeburyness, and the 
Superintendent of the Royal Gun Factory. As 
regards the two first they have of course no know- 
ledge whatever of the subject. The next two are 
no doubt men eminent in their respective profes- 
sions as users of guns, but can hardly be expected 
to have much knowledge of their construction. 

Who is responsible for the designing of our guns 
is not very clear. On the 22nd of May last, Mr. 
Woodall, then Surveyor-General of the Ordnance, 
said, in reply to Mr. Carbutt, that the Ordnance 
Committee were not responsible for the designing 
of guns; but, on being further pressed, he said, 
‘The design of the gun no doubt rests with the 
Ordnance Committee, but certain outside members 
are associated with them.” 

On the 7th of September Mr. Campbell Banner- 
man, ex-Secretary of State for War, said, ‘‘ The 
Ordnance Committee is a perfectly independent 
body. All it has to do is to give independent advice 
to the War Office and the Admiralty. The members 
ought to be the best naval and military officers, and 
there are associated with them such authorities as 
Sir F. Bramwell and Mr. Barlow, who are placed 
on the Committee because of their intimate know- 
ledge of metals and kindred subjects. The re- 
sponsibility for approving or rejecting a gun lies 
with the Secretary of State for War.” 

Now as this high official can have no knowledge 
of either the construction or the use of guns, his 
responsibility is necessarily merely nominal, and it 
would seem that the Ordnance Committee, who 
are his advisers, must really be the responsible 
body. How is this Contmittee constituted? At 
present it consists of eight officers (of whom I be- 
lieve three are naval men) and two civilians. As 
regards the eight first it is no derogation to the 
eminent positions they hold in the services to as- 
sume that they have very little knowledge of gun 
construction. 

As regards Sir F. Bramwell and Mr. Barlow, Mr. 
Campbell-Bannerman tells us they were appointed 
because of their intimate knowledge of metals and 
kindred subjects! Metals and kindred subjects ! 
Yes, but what was their knowledge of gun construc- 
tion and internal ballistics ? 

Gun construction is no child’s play. The enor- 
mous forces to be dealt with and controlled, the 
complicated nature of the strains caused by the 
explosion of a charge of powder, the nature and 
distribution of the materials to resist these strains, 
the action of acharge of ignited powder on the gun 
and on the projectile, constitute a subject which 
demands no small amount of time and thought to 
be even understood at all, and which can never be 
efficiently dealt with by a cursory examination of 
the results of experiments, however costly and ex- 
tensive. Is it possible that either Sir F. Bramwell 
or Mr. Barlow, with their multifarious engage- 
ments, can have obtained such a grasp of this com- 
plicated subject as will entitle them to be looked on 
as authorities in gun construction ? 

Then as to the eight professional members. How 
long have they had to gain experience or knowledge ? 
I have before me a list of the members of the 
Ordnance Committee in 1883. It consisted, as the 
present one does, of eight professionals, not one of 
whom is now a member of the Committee. Thus 
these eight gentlemen have not had even the expe- 
rience of Sir F. Bramwell and Mr. Barlow. The 
art of how not to do it could not be carried much 
further, and it is not surprising that the War Office 
with Ordnance Committees so constituted has 
thoroughly learnt it. 

But, apart from the qualifications of its members, 
does the Ordnance Committee sufficiently investi- 
gate such proposals as are from time to time brought 
before them? Inventors are no doubt often very 
troublesome, and, as Mr. W. H. Smith said ona 
recent occasion, there are many of them ‘‘ who have 
greater confidence in their own proposals than in the 
most impartial tribunal which is appointed to con- 
sider them.” But what, if that impartial tribunal 
refuses to hear what they have to say ? 

Nothing is more hateful than egotism, but at the 
risk of being thought guilty of the misdemeanour, 
I think the little history of the introduction of the 
wire gun system will illustrate the method of dealing 
with inventors, practised by the Ordnance Com- 
mittee. 

It is now thirty-one years ago that I brought this 
system to the notice of Lord Panmure, then Secre- 





tary of State for War, and on July 5, 1855, I had 
my first and last interview with the Ordnance Com- 
mittee. The result of this was, that on October 
26, 1855, I was informed by the War. Office, that 
the Committee ‘‘ consider that no further trial is 
necessary with a gun of this construction.” 

Twelve years later, in May, 1867, I made another 
attempt. I offered to submit my wire breechloader 
made in 1860, I sent drawings of two 13-in. guns, 
a24-in, gun, and a 48-in. mortar, offering also to 
attend the Committee and give any explanation 
that might be required. 

My offer was not accepted, and in August of the 
same year, I was informed ‘‘that the matter had 
been reported to the Secretary of State for War, 
but that, looking to the extensive novelties my 
proposals involved, and having regard to the doubts 
which might be entertained as to the strength of 
structure obtainable, and considering the great ex- 
pense which would have to be incurred, as well as 
to the fact that guns of the size contemplated were 
not required, the Secretary of State must decline to 
authorise any experiments.” 

Eight years elapsed, when I again made an at- 
tempt. In June, 1875, I wrote to the Secretary of 
State for War, inclosing a memorandum stating the 
principle of the system and its advantages, accom- 
panied by models and drawings of muzzle-loading 
and breechloading guns, with estimates of cost, 
weight, &c. I was invited to go to the War Office, 
where I met two or three gentlemen, only one of 
whom paid the slightest attention to the subject 
of my visit. On the 2nd of August of the same 
year I was informed that my proposals had been 
carefully examined, but that they were not con- 
sidered to be applicable to Her Majesty’s service, 
further, that ‘‘ there is no novelty in the principle 
of your designs, and that Lord Eustace Cecil will 
not trouble you further concerning them,” 

No novelty! That was certainly true, inasmuch 
as the principle had been brought before the 
Government twenty years before, in 1855, and 
again in 1867, but by whom? By myself! No 
novelty | and yet the ‘‘ extensive novelties of my 
proposals” were, in 1867, given as one of the reasons 
for their rejection ! 

Well, after this I thought my dealings with the 
War Office had come to an end ; but to my great 
surprise I received a letter from the War Office 
dated August 1, 1882, stating that the Ordnance 
Committee were engaged in the consideration of 
the general question of gun construction, and that 
the Secretary of State wished to know whether I 
would be willing to attend the Committee, and that 
in the event of my reply being favourable, the 
President of the Committee would be directed to 
place himself in communication with me for the pur- 
pose of making suitable arrangements. On the 3rd 
of August I replied, expressing my readiness to 
attend the Committee and give them every informa- 
tion in my power. 

Under date August 12, the Director of Artillery, 
by direction of the Surveyor-General, acknowledged 
the receipt of my reply and added, ‘‘I am to thank 
you for your courteous compliance with the Secre- 
tary of State’s wishes in this matter.” Well, I 
flattered myself I was going to get a chance at last, 
and set to work diligently to prepare for the impor- 
tant interview. Under date August 30 I received 
the following document : 


ORDNANCE ComMITTEE TO J. A, LoncripGE. 
Memorandum. 
From Sec. Ordnance Committee, 
Royal Arsenal, Woolwich. 
Date, August 30, 1882. 
To J. A. Longridge. 
With reference to your letter of 3rd instant addressed 
to the War Office I am directed by the President to re- 
quest that you will be good enough to favour the Com- 
mittee with a written answer to the following question : 
Have you at all considered the subject of the use of steel wire 
for reinforcing the tubes of ordnance? If so, what in your 
judgment should be the mode of manufacture, its size and 
form, its elastic limit, its breaking strain, and its elongation 
under that strain, and having regard to its breaking strain 
what should be the initial tension employed in winding it 
upon the tube ? 
E. Barysripe@k, Major R.A. 
Assis. Sec. Ordnance Committee. 


Such was the only inquiry which the Ordnance 
Committee ever deigned to make of me. 

On the 4th of September I replied to this memo- 
randum. I looked on it as a merely preliminary 
inquiry ; in fact the words in italics were on a 
printed slip, and I suppose the same was sent to 
every one who they thought might know anything 


about the subject. In reply, I answered the ques- 
tion so far as I could, but I pointed out the impos- 
sibility of giving any information of value in such 
away. I never fora moment suspected that that 
was to be the end of the invitation to attend the 
Ordnance Committee. I received not even a bare 
acknowledgment of my reply, so on the 10th of 
March, 1883, I wrote to ask about it. A few days 
later I received the following : 
ORDNANCE CoMMITTEE TO J. A, LONGRIDGE, 
Memorandum. 
From Sec. Ordnance Committee, 
Royal Arsenal, Woolwich, 
ate, March 15, 1883. 
To J. A. Longridge. 

In reply to your letter of 10th inst., I am directed to 
inform you that your communication of September 5 was 
duly received by the Committee, and that they are much 
obliged to you for it. It contained exactly the informa- 
tion they required. 

C, H. Farrrax Ex.is, Major R.A., 
Sec. Ordnance Committee, 

So ended the inquiry into the construction of 
ordnance, by the Ordnance Committee, so far 
as Iam concerned. In vain did I remonstrate and 
point out that their conduct was not in accordance 
with the intention of the Secretary of State, and 
that they had obtained absolutely no information of 
value from me. They refused to give me a hearing, 
and actually printed the imperfect answer con- 
tained in my letter of the 4th September as my 
evidence, and this in spite of my request that it 
should be altogether expunged. 

On appealing to the Secretry of State, which I 
finally did on December 7, relating all that had taken 
place, and offering to submit my proposals to any 
mathematician of eminence, or even then to attend 
the Ordnance Committee, I was informed that the 
‘* discussion before the Ordnance Committee was 
closed, and it was not at present desirable to re- 
open the subject.” 

What has been the outcome of this inquiry by 
the Ordnance Committee as regards wire gun con- 
struction? Their report was not published, but as 
I know that the American Board of Ordnance had 
got a copy, I thought I might without presumption 
ask for it. My request was refused, but I have 
obtained the information I wanted. The Ordnance 
Committee took the opinion of various persons 
about wire gun construction. 

1. Sir William Armstrong told them that the full 
benefit of the wire cannot be got unless it is strained 
beyond its elastic limit. 

2. Mr. Vavasseur recommended circular wire of 
about ;'; in. in diameter, and that the elastic limit 
should not be passed in winding on. 

3. Sir William Siemens preferred wire not ex- 
ceeding 55 to 60 tons breaking strain. 

4. Colonel Maitland said the wire should have 
a breaking strain of 100 to 110 tons per square inch, 
and be wound on with a tension of 60 tons for the 
inner and about 70 tons for the outer wires. 

In my letter of September 4 I told the Ordnance 
Committee that the tension for laying on the wire 
could only be determined by proper formula for the 
purpose, depending upon no less than eight variable 
elements, and that any system of construction based 
on a fixed ratio, would be ignoring the principles of 
wire gun construction. 

Putting my opinions aside, the Committee seem 
to have adopted Colonel Maitland’s views, for they 
sanctioned the construction of a 10-in. howitzer 
made of a steel tube 2 in. thick to be coiled with 
steel wire to a thickness of about 1? in. under a 
uniform tension of 60 tons per square inch, and 
finally covered with a steel jacket shrunk on. 
After putting on 16 coils with a tension of 60 tons, 
they began to reduce it, laying on the next six coils 
with 54 tons, and the last six with 48 tons tension. 
As a final result they have got a howitzer, which 
when under the working powder pressure, leaves 
the tube under compression to the extent of 23 tons 
per square inch, whilst the wire coil is strained to 
58 tons and the jacket to 20 tons per square inch, 
The proper tension for laying on would be 41 tons 
for the first coil, decreasing to 21 tons for the last. 
In this case the whole of the diametrical strain 
under fire, amounting to 120 tons, would be borne 
by the wire coil. In the howitzer, as constructed, 
the coil is strained to the extent of 168 tons and the 
jacket to the extent of 42 tons, together 210 tons, 
of which not less than 90 tons is actually only 
engaged in compressing the tube. Such was the 
outcome of the Ordnance Committee’s investigations 
into wire gun construction. 





Last year I received another surprise in the 
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shape of an invitation from the War Office under 
date July 20 tosend a 9in. wire gunfor trial. This 
gun it was proposed should be made by me at my 
own expense, and then handed over to the Ordnance 
Committee for trial, and in case it passed their 
proof, was to be then paid for atthe rate of 60/. per 
ton, that being the price at which I had stated that 
I believed wire guns could be made at the Royal 
Gun Factory on a large scale. 

I replied that I was not a gunmaker, that I had 
never asked to be allowed to send a gun for trial, 
but that experiments should be made at the Royal 
Gun Factory to test the correctness of my prin- 
ciples, and that I would furnish such drawings and 
other instructions as would enable this to be done 
at a minimum cost to Government. I also declined 
incurring any expense whatever over such an ex- 
periment. 

Further correspondence took place, and ended 
in an agreement, which I have to-day signed, to get 
a 6-in. gun made at the expense of Government, 
but I am to receive no assistance whatever from any 
Government department. As I said in a recent 
pamphlet, ‘‘ Although this experiment is to be made 
at the expense of the Government, and for the in- 
formation and use of the Government, I am refused 
all assistance from any of the Government depart- 
ments, and have to evolve a gun, as the German 
philosopher did a camel, out of my own internal 
consciousness. This does not look like anxiety to 
give the system a fair trial under the guidance of 
the inventor ; much rather has it the appearance 
of an unwilling assent to his undertaking a risk, 
which may possibly lead to a failure altogether in- 
dependent of the principles of his system.” 

I am well aware of the risk I run in the argree- 
ment I have made. There are many details of gun 
construction with which I am only imperfectly 
acquainted. The gun will have to be made by 
those who are without experience in such work, 
and it will be tried and reported on by those who can 
hardly be considered unprejudiced, but I felt that 
it was better to run the risk rather than have it 
said that I dared not submit my views to the test 
of practical experience. 

I think I have said enough to show that the pro- 
ceedings of the Ordnance Committee scarcely do 
justice to inventors or to the national interests. 
In a future communication I will venture to make 
some suggestions which, if adopted, might lead to 
a more satisfactory state of affairs. 





RAILWAY SERVANTS’ CONGRESS. 

Tue fourteenth annual congress of railway ser- 
vants took place at the Town Hall, Brighton, last 
week, when for four days a great variety of subjects 
were discussed by sixty delegates, under the presi- 
dency of Mr. OC. E. Stretton, of Leicester. From 
an outside point of view, perhaps, the question of 
continuous brakes was the most important, and in 
his opening address the President dwelt at some 
length on the present condition of this subject. 
His remarks are so practical and to the point, and 
are so much in harmony with our own views, that 
it may be well to reproduce them : 


‘The question of continuous brakes upon passenger trains 
will again, as upon former occasions, necessitate your at- 
tention, as the progress made by many railway companies 
is unsatisfactory, and on certain other lines nothing what- 
ever is being done. In nearly all the more calamitous of 
the great railway accidents of the last few years—those 
which have been attended by the largest destruction of life 
and property—it has been uniformly proved that even if the 
first cause of the catastrophe were unavoidable, all the worst 
consequences would have been either entirely prevented 
or very greatly mitigated, if the train had been fitted with 
an efficient automatic continuous brake. It is, therefore, 
an extraordinary fact that the introduction of such brakes 
in this country has been delayed for years, and when the 
history of the brake — is ultimately written, its 
story will form one of the most curious, but certainly 
not the most creditable, chapters in English railway 
history. You are aware that nine years ago the railway 
department of the Board of ‘Trade laid down conditions 
and requirements which, in its opinion, were essential toa 
good continuous brake. Those five celebrated conditions 
were, and are, so obviously necessary and practical that 
they are scarcely open to discussion, yet some of the lead- 
ing railways of the country have constantly and per- 
pomywe | neglected to provide efficient brakes, and accord- 
ing to the last Board of Trade return, it appears that on 
December 31, 1885, out of a total passenger stock of 
7324 engines and 51,247 vehicles, only 2291 engines and 
21,033 vehicles, to use the words of the return, even 

appear’ to comply with the conditions, and from my 
examination of some of these I find that several returned 
as efficient are not really so in actual practice. Two years 
ago it will be remembered that the frightful disaster 
occurred at Penistone, on the Manchester, Sheffield, and 








Lincolnshire Railway, when twenty-four persons were 
killed and sixty-two injured. The first cause of the acci- 
dent was the breaking of an axle, but the terrible conse- 
quences which followed were due to the inubility of an 
inefficient brake to stop the train; yet in spite of the 
report of the Government inspector, we find that at the 
present moment the company continues to employ the 
same dangerous appliance, and its use is also continued 
on the eas Northern, London and North-Western, 
South-Eastern, and a few other lines. A continuous 
brake is not required to be simply a train stopper under 
ordinary circumstances ; it has a far more important part 
to perform; it must be a life-saving appliance .in case 
of disaster, it must be self-acting in case of accident, and 
therefore known as an automatic brake. We now come 
to the question of uniformity of brakes. The companies 
have adopted various systems, and the result is that when 
a carriage of one company is sent over the line of another, 
not only its own brake cannot be used, but it actually 
cuts off or renders useless the brake on the other com- 
pany’s train, and it is a question for Parliament to con- 
sider whether it ought not to be the law that vehicles 
shall not be allowed to be sent from one line to another, 
unless provided with the same form of continuous brake 
as that used by the company to which the vehicle is sent. 
Several resolutions relating te brakes will be introduced 
during our sitting, and in order to save time and facilitate 
the debate thereon, your general secretary requested me 
to communicate with Mr. Stroudley, locomotive superin- 
tendent of the London, Brighton, and South Coast Rail- 
way, with a view to facilities being afforded for the dele- 
— to examine the brake in use on that railway ; these 
acilities have been very courteously granted, and an 
engine, train, and models will be placed at your disposal 
for such purpose on Wednesday. The Amalgamated 
Society has no interest in any invention ; it does not urge 
the adoption of a particular system; but it does most 
strongly advocate all appliances which fulfil the necessary 
conditions for safety, and for the protection of human 
life. There is only one railway comeney running to this 
town, and it has fitted all its rolling stock with one brake ; 
we are therefore unable to obtain facilities to inspect the 
working of any other systems, but it will be remembered 
that during the past year the officers of the Society have 
inspected the working of all the various brakes.” 


There can be no doubt that the way in which the 
brake question has been handled by the various 
companies will form a most discreditable chapter in 
the history of our railways. In a matter where 
uniformity and efficiency should be imperative, it 
would appear as though some companies had quite 
ignored these points and considered independence 
of action as the most essential thing to strive for, 
the result being the present unsatisfactory condi- 
tion of affairs. Our practical railway servants, at the 
recent Congress, however, seem to view the case dif- 
erently, and there was a very strong desire shown in 
favour of having only one brake. It was felt that the 
Westinghouse was the best, although it was allowed 
that there was more than one brake which really com- 
plied with the Board of Trade conditions. Railway 
servants have evidently come to realise that they are 
a very important factor in this momentous problem, 
and that they are not unwilling to assist in finding a 
solution, is shown by the resolutions passed on the 
subject. One delegate moved : 


‘That this Congress views with regret the unsatisfac- 
tory position of the brake question, and the compara- 
tively small progress made by the companies in fitting 
their vehicles with those that comply with the conditions 
of the Board of Trade, and it deprecates the action of 
those companies who are fitting their vehicles with brakes 
ar do not comply with the conditions of the Board of 

rade.” 


This was carried unanimously. 

Another resolution was also carried, as follows : 

“That in order to discover what continuous brakes 
actually fulfill the conditions imposed by the Board of 
Trade, this Congress should urge upon the Government to 
appoint a committee of experts to investigate and report 
upon the question.” 


We trust the Board of Trade will be gratified 
with the support the railway servants are evidently 
prepared to give them, and that they will have the 
courage to frame their brake returns on a more 
satisfactory basis than hitherto. It is simply 
absurd to include five or six different systems to- 
gether under the head of ‘‘ appearing” to comply 
with their conditions when the different systems 
vary immensely both as regards their capacity and 
their principles; and even though a system has 
been condemned by their own inspector as being 
unsafe and the cause of accident, it is still said to 
‘*appear to comply.” If this question of having 
one uniform system of brake for the whole country 
were left to the decision of the rank and file, there 
can be no doubt from the tone of the discussions at 
Brighton as to what the verdict would be. 

It may be noted that the brake returns for the 
half-year ending June 30, 1886, issued this week, 
fully justify this preference in favour of pressure 
versus vacuum, for whereas there are reported 


against the latter seventy-four cases of ‘‘ failure to 
act when required,” three of which resulted in col- 
lision, only six cases are recorded against the 
former, and no collisions. 








NOTES. 
Tue Marcuawy ENGINE. 

Accounts have recently appeared in several 
journals of brake trials of the Marchant engine, 
these trials, it is alleged, proving an altogether ex- 
ceptional economy of fuel. It is much to be re- 
gretted that those responsible for these trials, and 
for the expressions of opinion which have been 
based upon them, should not have insisted on the 
employment of a form of brake which would secure 
immunity from error. As a matter of fact the form 
of brake described as being used is one with which it 
would be very difficult to get correct results, while 
it affords every facility for the introduction of 
enormous errors, Any results obtained with such 
a brake are unworthy of record; they cannot be 
relied upon, and there is the greatest probability of 
their being entirely misleading. 


ARMOUR-PIERCING PROJECTILES. 

The Italian Government is continuing at Spezzia 
the series of experiments on armour-piercing pro- 
jectiles and armour which were begun last year. 
Quite lately they have been firing at one of the 
Creusdét steel plates, and the results obtained with 
projectiles only 15 cm. (5.90 in.) in diameter are 
most interesting, more especially as in this case, the 
French firm of steelmakers, Messrs. J. Holtzer 
and Co., of Unieux, were in direct competition with 
Krupp. The result of three shots of each manu- 
facture were as follows : 


Gun, 15 cm. (5.90 in.), Armstrong. 

Target, steel plate, 48 cm. (18.90 in.) thick, by Schneider 
(Creusét). 

Projectile, 36 kilos. (79 lb.) to 37 kilos. (81 Ib.), empty. 

Charge, 18 kilos. (39.6 lb.) 

Range, 100 metres (228 ft.) 

Muzzle velocity, 570 metres (1869 ft.) 


Holtzer’s Chrome Steel. 


No, 1 shot penetrated 240 mm. (9.45 in.) ete gee pe 
No. 2 ed ay 238 mm. (9.37 in.) any appreciable distor- 
No. 3 ,, “ 248 mm. (9.76 in.) tion 

Krupp’s Steel, 
No. 1 shot penetrated 220 mm. (8.66 in.) ( Shots rebounded entire ; 
No. 2 ” ” 
No. 3 ” ” 


223 mm. (8.78 in.) Slight setting up of 


226 mm. (8.89 in.) body, but more marked 


than in Holtzer’s, 
Sucar In CEMENT. 

A letter in the Times of Wednesday last, written 
by Mr. Thomson Hankey, points out that cane 
sugar and lime form a definite chemical compound, 
which has very strong binding qualities, and forms 
a cement of exceptional strength. Equal quantities 
of finely powdered lime of a common kind, and of 
good brown sugar, mixed with water, form a 
mortar which has been found to join stones and 
even glass with great success. It is important that 
the lime should be thoroughly air-slaked, for if 
any dry particles be left they will swell and eventu- 
ally break the joint. It is stated that this mortar 
is equal in strength to Portland cement, and that 
the latter may probably be improved by the addi- 
tion of sugar, or perhaps even of treacle. A number 
of small experiments which have been made have 
proved entirely successful, and it now remains to’see 
whether the material offers advantages in actual 
work sufficient to pay for its extra cost. If this 
should prove a new use for sugar the news would 
be received with welcome in our West Indian 
colonies, which have long suffered from the low 
prices brought about by the competition of beet- 
root. 


CoLontaL TIMBER. 

The venue of the Colonial and Indian Exhibition 
conferences was last week very profitably changed 
from the melancholy apartments in which they are 
usually held at South Kensington, to the works of 
Messrs. Allan Ransome and Co., at Chelsea. The 
success of the new departure was apparent from the 
large company that attended, including Sir Philip 
Owen, most of the Colonial Commissioners, and 
several of the most distinguished members of the 
Institution of Civil Engineers and other kindred 
bodies. The object of the conference was to give 
a practicalillustration of the uses to which the various 
woods now being shown at the Exhibition could be 
put, and Messrs. Ransomes’ trial shop afforded an 
excellent opportunity for this purpose, as it contains 
a large number of wood-working machines of this 
firm’s well-known manufacture. Amongst the 





operations performed were moulding, planing, turn- 
ing, boring, and recessing sleepers, and many other 
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processes. The woods of each colony were taken 
in turn and worked up before the company. This 
alteration in the economy of exhibition manage- 
ment is certainly most welcome. It is a very diffe- 
rent thing to see a billet or plank of wood in a 
corner of an exhibition, and to see the same thing 
actually worked under one’s eyes. Many of the 
specimens tried showed quite unexpected results, 
and although much of the success was no doubt due 
to Messrs. Ransome’s excellent tools, there is no 
doubt we have a good deal yet to learn about 
colonial woods. At the conclusion of the practical 
part of the display, a conference was held in the 
pattern shop of the works, Mr. Edward Woods, the 
President of the Institution of Civil Engineers, 
being in the chair. After Mr. Ransome had given 
some particulars of his experience with the different 
woods that had been submitted to him to experi- 
ment on, those gentlemen present, who were experts 
in the subject, gave details of the resources of the 
various colonies they represented. We have already 
dealt at some length with the wood exhibits at 
South Kensington, and it will therefore be unneces- 
sary to follow the discussion. We understand that 
other conferences of a similar nature are in contem- 

lation, the next, we believe, that is proposed, 
Scher in connection with the spinning and working 
up of fibres. 


PETROLEUM IN IRELAND. 

The announcement that petroleum has been 
discovered at Rannatouffaun, near Geelagh, county 
Sligo, has attracted some attention, and may lead 
to further researches in Ireland. It is not likely, 
however, that the supply, although reported to be 
*Jarge,” will be of sucha copious character as to 
compete in any way with the oil-fields of Russia, 
America, and other countries. The probability is 
that the spring is of the same description as one 
that used to exist in a peat-bog at Doun and Col- 
lard, near Ormskirk. This flowed sufliciently to 
cover the neighbouring ditches with oil, but so far 
as we are aware, never afforded a yield sufficient 
to make its extraction from the peat profitable. 
Petroleum exists in many parts of the United 
Kingdom, particularly in the coal measures of 
Shropshire, Lancashire, and Staffordshire. Mr. 
Young, before he turned his attention to the extrac- 
tion of paraffin from shale coal, worked a small 
petroleum spring on the Reddings Colliery, at 
Alfreton, in Derbyshire, and quite recently a dis- 
covery of the oil was made on a gentleman’s estate 
in Wiltshire. The yielding power of the springs, 
however, is altogether insignificant compared with 
those of Pennsylvania and Baku, which have been 
flowing copiously for countless centuries, and some- 
times gush at the rate of millions of gallons a day. 
They will not compare even with the springs of 
Galicia, Burmah, and Canada, and although the 
opinion may occasion another ‘‘ grievance” in 
Ireland, we are bound to confess our belief that the 
chances of the Emerald Isle becoming a prosperous 
petroleum country are very remote. oreover, 
even if the supply were something more than merely 
insignificant, it would require to be accompanied 
with very exceptional advantages to render it a 
competitor of America. The inrush of Russian oil 
into the markets of Europe has brought down the 
7 to such a degree that the wholesale price of the 

est refined petroleum is at present 5d. and a fraction 
= gallon. At the same time the tendency of the 
atest inventions in lamps, particularly in the widely 
used Defries lamp, is to give a large candle-power 
with a lessened consumption of oil. Thus the 
ordinary 40 candle-power Defries lamp burns less 
oil in proportion to the light than half a dozen 
lamps a few years ago. Hence the glut of oil aris- 
ing from the immense development of oil produc- 
tion, and the increasing economy in its use, makes 
the moment bad for starting a petroleum industry 
in Ireland. 


THe ConstituTionaL Crus. 

The Constitutional Club-house, the latest, and 
presumably the completest exampie of this type of 
structure, was opened on Monday, October 4. It 

“is, of course, fitted with electric light throughout, 
there being only a few gas-burners in the building, 
and these only in the domestic offices. The illumi- 
nation of the club is effected by 750 Edison lamps 
of 10 candle-power each, supplied with current by 
an Edison dynamo machine. There is, however, a 
complete duplicate plant, both in engines, boilers, 
and generators, and a large number of storage cells 
are to be added at an early date. Thus every chance 
of interruption has been avoided, and it may be 





confidently expected that no more trouble will be 
experienced than with the use of gas. It is a 
striking feature of the installation that the lamps 
are not applied by means of ‘‘ fittings,” such as 
brackets, pendants, and electroliers, but are incor- 
porated with the decorations of the ceilings. These 
latter are ornamented with rich designs in a kind of 
plaster-work, and have been modelled in such forms 
that the lamp sockets are entirely hidden, while ‘the 
bulbs are arranged as centres to groups of petals or 
flowers. This method of fixing necessitates the use 
of a large number of lights in lofty apartments, but it 
gives an exceedingly uniform illumination, and pre- 
vents the crowding to certain parts which occurs 
when lamps aremassed in chandeliers. The wires are 
laid on the sectional system, that is, the lamps are 
divided into small groups, each of which is on a pair 
of conductors branching from a switch-box, and 
provided with safety fuzes. By this plan an acci- 
dental short circuit can only affect a very small pro- 
portion of the current, and the melting of the fuze 
becomes an insignificant affair. The mains from the 
machines are led to a distributing board in the 
basement, from whence twenty-nine sub-mains start, 
going to all the principal apartments. In some con- 
venient spot, generally near the door of each room, 
there is a switchboard, to which the corresponding 
sub-main is led, and from this board the lamp cir- 
cuits radiate, each being provided with two safety 
fuzes, and a switch by which the circuit is made and 
broken. Over each switch is a tablet indicating 
the particular lights which it affects, and the amount 
of current passing through it. Twenty ampéres is 
the limit of current for a sub-main, while the lamp 
circuits supply from four to eight lamps each. The 
dynamos produce a current of 400 ampéres and 110 
volts at 800 revolutions per minute. The installa- 
tion has been erected by Messrs. B. Verity and 
Sons, of Covent Garden, W.C., the electrician in 
charge being Mr. Cunnington. The engines are of 
the Armington and Sims type. 


Fatat Borter ExpLosion at SHEFFIELD. 


On Friday last, the 8th inst., a fatal boiler explo- 
sion occurred at the steel forge of Messrs. J. H. 
Andrews, situate in Club Mill-road, Neepsend, 
Sheffield. The boiler was of the ordinary vertical 
type, measuring about 12 ft. in height by 5 ft. 6 in. 
in diameter in the shell, and 4 ft. 6in. in the fire- 
box ; the thickness of the plates in both shell and 
firebox was originally about /;in. It was worked 
at a pressure of about 601b. on the inch, and in 
conjunction with another boiler, was used to drive 
the engines and steam hammers at work in the 
forge. The boiler was not heated by a fire in the 
ordinary way, but by the waste flames and gases 
passing off from a reheating furnace, alongside 
which it stood. The forge is worked continuously 
night and day, and at 2.30 a.m. on the morning in 
question, just as the workmen were in the act of 
drawing an ingot from the furnace, the explosion 
occurred. The boiler was lifted from its seat and 
shot through the roof of the forge, passing in its 
flight across the river and over the roof of a three- 
storied house on the other side, in the yard of which 
it alighted at a distance of about 120 ft. from its 
original position. When the steam and dust had 
cleared away it was found that out of the five work- 
men who were engaged about the furnace, one 
was killed on the spot, while two others were ter- 
ribly injured. These men were at once removed 
to the infirmary, but one succumbed about twelve 
hours afterwards, and very little hopes are enter- 
tained of the recovery of the third. The fourth and 
fifth men escaped with comparatively slight injuries. 
On examining the boiler after the explosion, it was 
seen that the firebox had completely collapsed and 
torn away from the angle iron uniting it to the base- 
plate at the bottom for about half the circumference, 
forming an opening several square feet in area. The 
explosion was evidently due to weakness of the fire- 
box, which was wasted away by corrosion on the 
water side, till the plates in some places were re- 
duced to little more than half their original thick- 
ness. The boiler was insured with the National 
Boiler Insurance Company, Manchester, and is 
stated to have been inspected a few months ago. 
The inquest on the bodies of the two men who were 
killed was opened on Saturday, the 9th inst., before 
Mr. Wightman, the Sheffield borough coroner, 
but after formal evidence of identification had been 
taken, the inquiry was adjourned to the 27th inst., 
in order that the boiler might be examined by a 
scientific expert and a report prepared for the jury. 
There are several points in connection with the ex- 








plosion which appear to us to call for comment, but 
we refrain from dealing with these until after the 
close of the inquest. 





PILE DRIVING. 
To THE Eprror or ENGINEERING. 
Srr,—Kindly permit me to ask, can any of your readers 
give me the name of a good work on ‘piles and pile- 
driving,” and on ‘‘ timber quays and stages” ? 


I am, Sir, yours truly, 
October 10, 1886. E. 





CAMERON’S ROTARY DEVICE. 
To THE EDITOR OF ENGINEERING. 

Srr,—You were pleased on page 694 of your thirty- 
ninth volume, to direct attention to a new mechanical 
movement—a rotary coupling—designed by me, of which 
a model was shown at the Inventions Exhibition. The 
device attracted much notice, but there were not wanting 
expressions of doubt as to its practical utility. 

t may, therefore, interest you to know that its first 
Se application may now be seen at the Colonial and 
ndian Exhibition, driving the printing press of the 
Canadian Exhibitor newspaper in the machinery depart- 
ment, ‘ 

As a matter of convenience the owner of the press de- 
sired to place it in a position in which it could not well be 
connected with the main shafting by belt. Hence, the 
use of one of my couplings, which had been designed for 
other heavier work. I am, Sir, yours truly, 
Sheerness, October 11, 1886. D. R. CAMERON. 

P.S.—The coupling was applied to the printing press by 
Mr. Munro, of Granville Works, Granville-place, King’s 
Cross-road. 





ALUMINIUM ALLOYS. 
To THE Eprror oF ENGINEERING. 

Sir,—Perhaps one of the most interesting subjects re- 
ferred to by Dr. Percy, the President, in his address at 
the meeting of the Iron and Steel Institute, was that 
relating to alloying small quantities of the metal alu- 
minium with iron and steel, but I was very much sur- 
prised, and I believed so were many others, to find that 
an attempt is being made by Mr. Nordenfelt to monopolise, 
. means of a patent he has obtained, this very important 
alloy, which was known, published, and had been made 
years before the date of his patent. 

In Dr. Percy’s book on ‘‘ Metallurgy” there is a long 
chapter devoted to the subject, and the results of numerous 
experiments are given with this alloy having the metals 
combined in various proportions, and I believe I have 
seen the same thing described in other works on metal- 
lurgy, and I know also that the subject has engaged the 
attention of many in the steel and iron trade, and that 
the alloy has been openly talked about and discussed, 
and it is no secret whatever ; and further I may state 
that 34 years ago some experiments were made in works 
of which I am a partner, and a casting was produced 
of iron combined with a small proportion of aluminium 
with a most satisfactory result, the report from the 
engineer to whom it was submitted for test, being that it 
was an extraordinary metal, possessing soundness, density, 
toughness, and strength, in a remarkable degree. The 
matter would have been further pursued at the time, 
but for the high price of aluminium, which would com- 
pletely shut the alloy out of the market except for very 
small articles, and, therefore, it was concluded that the 
first thing to be done was to find a way of very consider- 
ably reducing the cost of producing aluminium. 

At present to put into the alloy so small a quantity as 
0.1 per cent. of aluminium would increase its price from 
50/. to 607. per ton, and even with 0.05, which is, I should 
say, the smallest quantity which would produce a per- 
ceptible effect, the price would be increased 25/. to 30/. 
par ton, so that there is not much likelihood of this alloy 

eing made on any large scale, but should any one be 
successful in producing aluminium at a small cost I, for 
one, should feel myself entitled to use it as it has been 
described and published, and as I have already done 
myself, in defiance of Mr. Nordenfelt’s patent, and I 
believe he will find this will be the determination of many 
in the iron and steel trade besides 

Your obedient servant, 
METALLURGIST. 








THE DISTILLATION OF PETROLEUM. 
To THE EpiToR OF ENGINEERING. 

Str,—You or some of the readers of your valuable paper 
will oblige me very much by giving all possible information 
a to the following points: 

1. Which is the best system of apparatus for distilling 
paprolons and lubricating oils? (Address of makers re- 
quired). 

2, What precautions are taken in order to prevent the 
stills from being burnt, specially at the end of the dis- 
tillation, when the residuum in the still has become very 
thick and nearly dry? 

3. Arethere any books or papers exhaustively treating on 
the manufacturing and refining of mineral oils, as carri 
out on a practical scale? 

IT an, Sir, yours rma 

London, October 11, 1886. ETROLEO. 





SAFETY LAMPS. 
To THE EprTor oF ENGINEERING. : 
Sir,—Referring to the letter of Mr. Walter Mawer in 
your issue of September 24th on the Morgan lamp, I 
thought it would interest your readers to know of the ex- 
periments which have been made with it and other lamps 
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The following is a summary of experiments made by 
Professor Lupton on the 8th inst., and which I think are 
very interesting : 

Duration of 


Name of Lamp. Experiment. Results 
min. sec, 
Wm, Morgan’s No. 1 .. 2 88 Exploded the gas. 
Ditto No.2... 12 0 Gascontinued to burn fiercely 


inside, lamp red hot, but did 
not fire outside. 
Evans Thomas’ No.7.. 15 0 The same results, but not 
quite so hot as Morgan’s. 
Bonnetted Mueseler 
made by Mr. Davis, 
of Derby ai ‘an 
Richard Purdy’s Vic- 
torialamp .. oP 0 2 Exploded the gas. 
Clifford’s No.1 .. Bs 0 30 Lamp extinguished itself. 
Ditto No. 2, with inner 

glass chimney canted 

onone side .. ua 5 0 Lamp extinguished itself. 

The Morgan lamp fired on October 8 was a new lamp, 
and the same that was en October 11 exposed for twelve 
minutes without firing. The one that was fired by Mr. 
Lupton was a lamp he brought with him. On October 8 
the lamps were tried in the most explosive mixture. On 
October 11 the mixture was much less explosive, probably 
owing to Mr. Lupton being strange to the manipulation 
of the apparatus. I should be glad if you would insert the 
inclosed with this letter, as on so important a question 
every one—Mr. Morgan included, I have no doubt—de- 
sires to get at the facts. Yours truly, 


W. CiirrorD. 
94, Club Garden-road, Sheffield, 
October 13, 1886, 


0 10 Exploded the gas. 








MISCELLANEA. 
TuE Colossus will go into harbour to receive her new 
“_ guns, the first of which has arrived from Wool- 
wich, 


The Crown Prince will open the new harbour at Wil- 
helmshaven, Germany’s naval port on the North Sea, on 
the 10th of November. 


The number of visitors to the Colonial and Indian Exhi- 
bition for the week ending October 9 was 275,858. Total 
since the opening, 4,674,499. 


The Admiralty have issued instructions for six sets of 
new boilers to be made at Sheerness Dockyard for steel 
corvettes of the Comus type. 


Nearly thirty torpedo boats have been delivered from 
the contractors during the past few weeks, and are being 
completed for sea with all possible despatch. 


A German company is reported to have applied to the 
Roumanian Government for a concession for the establish- 
ment of a steamship line on the Lower Danube. 


The Impérieuse will he employed to convoy the North- 
ampton round to Chatham for repairs, as it is the desire 
of the Admiralty to equalise as far as possible the work 
of the yards, 


On Thursday evening last a lecture on Marine Engi- 
neering, the first of a course of ten, was delivered at the 
Bootle Town Hall, Liverpool, by Professor H. S. Hele 
Shaw, of University College. 


: Her Majesty’s ship Tyne, when midway between 
Garrison Point Fort and the Nore, had her wheel-ropes 
give way and the vessel was driven by the south-easterly 
gale on to the Cant Edge Sands. 


The Queensland Government have expressed their 
willingness to contribute towards the foundation of the 
proposed Imperial Institution. The amount of the 
colony’s contribution has not yet been fixed. 


The Cat, the Champion, and Cleopatra are to 
be thoroughly overhauled and repaired, and are to be 
altered in a similar way to the Comus on their return to 
England, so as to enable them to be equipped with a new 
armament of steel breechloading guns. 


For the transport of a cannon weighing 2420 centners 
to Spezzia, by way of the Gothard line, the firm of Krupp, 
of Essen, has constructed a wagon weighing 2000 centners, 
and having sixteen axles, the distribution of which into 
four movable groups facilitates the rounding of sharp 
curves, 


The revenue of the colony of Victoria for the past 
quarter amounted to 1,536,000/., being an increase of 
111,000’. compared with the corresponding quarter of 
1885. The railway revenue during the same period shows 
an increase of 60,000/., and the Customs receipts an in- 
crease of 31,000/. 


_ The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 3, 
amounted, on 15,368 miles to 1,296,125/., and for the corre- 
sponding period of 1885, on 15,236} miles, to 1,278,6931., 
an increase Of 131} miles, or 0.8 per cent., and an increase 
of 17,431/., or 1.3 per cent. 


The Anchoria broke her main shaft on September 22, 
when about 1200 miles west of Ireland. She then pro- 
ceeded under sail, but for several days refused to answer 
pd _ bird — je ler “on on October 6, but 

working for thirty-six hours it again broke. Sh 
towed into St. John a the 11th tata " "a0 


The dockyard authorities at Sheerness and Mr. J. 
Bannister, engineering assistant to the director of dock- 
yards, have made a thorough examination of the shafts of 
the new twin-screw gun vessel Swallow (8), which was 
commissioned on Thursday last for foreign service. The 
defects are said to be due to the galvanic action of salt 
— upon the metal. The shafts are fitted differently 
Tom most vessels in the Royal Navy, and are exposed 





to the action of the water for a distance of about 20 ft. 
between the keel and the propellers. It is proposed to 
encase them in metal tubing. The authorities at Sheer- 
ness Dockyard made a seen that precautionary 
measures of this kind should adopted at the time the 
shaft was fitted. 


Mr. Forwood, secretary to the Admiralty, and Mr. 
White, the director of naval construction, have been in- 
specting vessels which are in the course of being built at 

rivate yards for the Admiralty. At Messrs. Palmer’s, 
arrow, they examined two belted cruisers, the Orlando 
and Undaunted. The former is rapidly approaching com- 
letion ; the latter will be launched next week. At 
essrs. Armstrong’s, the armour-plated ship Renown 
and the gunboats Wasp and Rattler were inspected. On 
Friday and Saturday G. and J. Thompson’s and Napier’s 
yards were visited. In the former yard four of the 
smaller class of corvettes are being built, and in the latter 
two belted cruisers, the Australia and the Galatin, are 
in course of construction. 


At a meeting of the Engineering Society, King’s Col- 
lege, London, held on October 5th, Mr. Moore delivered 
his presidential address upon recent engineering achiev- 
ments, touching particularly upon the Putney Bridge, the 
bridge over the Susquehanna River, the St. John Canti- 
lever in, the Forth Bridge, the Lachine Bridge on the 
Canadian Pacific Railway, the bridge over the Douro, the 
Ismuth of Corinth Canal, the Baltic and North Sea Canal, 
the Severn and Mersey tunnels, the Cascade tunnel in 
America, the removal of the Flood Rock, and then the 
details of the electric locomotive in New York, for the 
railway under the Broadway, were given in length. The 
address was concluded by a description of Messrs. W. 
Emmott and W. Ackroyd’s application of the electric 
glow lamp to the detection of firedamp in mines. 


The superintendent of Portsmouth Dockyard has issued 
@ memorandum with reference to a recent notice pub 
lished by the chief constructor of the yard congratulating 
the officers and men employed upon the Trafalgar upon 
the progress and excellence of the work. Admiral Herbert 
says, “‘ It is my direction that no memoranda of a similar 
character are in future to be issued by an officer of the 
yard. In doing this I by no means wish to prevent the 
principal officers recognising good work or zeal on the part 
of the men or blaming them for bad or indifferent work, 
but in every case where it is considered that a body of 
men are deserving of special commendation the case is to 
be submitted to the superintendent, who can either 
issue a memorandum on the subject or forward the case 
to the Admiralty for marked commendation from their 
lordships.” 


The Scout, the first of the fleet torpedo cruisers com- 
pleted for sea, has made atrial of her armament, gun 
mountings, and torpedo gear at Portsmouth. She carries 
four 5 in. breechloaders, eight quick-firing 3-pounder guns, 
and a couple of Nordenfelt machine guns. The firing 
trials were satisfactory, the only experimental element in 
the firing being to determine the endurance of the stands 
for the quick-firing guns, the legs of which had been 
shortened to adapt them to a peculiar shape of the ship, 
They were found, on trial, to withstand the shock. The 
reed trial was followed by a series of test runs by her 
Whitehead torpedoes. The vessel is fitted with no fewer 
than 11 tubes—four upon each broadside, two at the stem 
(one below and the other above the water line), and one 
right aft. Some little difficulty was experienced with 
the submerged tube at first, but the obstruction was even- 
tually overcome, and the others gave no trouble. 


The Times states that the armoured cruiser Impérieuse, 
accompanied by the double-turret ship Colossus, arrived 
at Spithead during Sunday night on the conclusion of her 
experimental trip to the Mediterranean. Captain Fane, 
of the Impérieuse, speaks in the highest terms of the 
behaviour of his ship. She is a capital steamer, and is so 
free from vibration that when going at a speed of nine 
knots the working of the engines was scarcely appreciable. 
She took from Portsmouth 880 tons of coal, and brings 
back with her at the end of her month’s cruise 200 tons. 
She rolled —_ 1z ~~ in the trough of the sea while 
crossing the Bay of Biscay. The Colossus, in the same 
circumstances, rolled occasionally 30 deg. She also an- 
swered her helmadmirably. While the officers are satis- 
fied with her performances, they are unanimous in their 
condemnation of the heavy spars with which she is fitted. 
They reduce her buoyancy, handicap the engines, and 
are almost entirely useless. A report to this effect will be 
made to the Admiralty, and on being turned over to the 
Steam Reserve there is every probability of their being 
superseded by military masts, 


THE NORTH-EAST COAST ENGINEERS 
AND SHIPBUILDERS. 

THE annual —_ meeting of the North-East Coast 
Institution of Engineers and Shipbuilders was held last 
Wednesday —— the Lecture Hall of the Literary 
and Philosophical iety, Newcastle-upon-Tyne, After 
the report and financial statement for last session had been 
submitted, the President, Mr. W. T. Doxford, delivered an 
interesting and suggestive inaugural address, of which the 
following is an abstract ; 

After remarking on the depressed condition of the 
shipping and shipbuilding trades, he said that if they 
could not look for immediate improvement in the ship- 
building and engineering trades in this direction, there 
was another direction from which not only immediate but 
also sustained improvement must come if shipowners 
were to put their present vessels into a fit state to compete 
with others now being built, and that direction was the 
work to be done to realise that object. He submitted a 
table—taking Lloyd’s ‘‘ New Universal Registry” as a 
basis—which showed in periods of five years each the 











number and sizes of steamers above 200 tons gross register 
built since 1855, and which were afloat when the register 
was issued, and which, he said, contained information new, 
important, and also interesting to every member of the 
association. He pointed out the great increase in the size 
of steamers. Comparing the first and the last of the six 
periods dealt with, he found that the tonnage of steamers 
of 200 to 500 tons had increased fourfold ; 500 to 1000 
tons had increased sevenfold, 1000 to 1500 tons had in- 
creased twenty-fivefold, 1500 to 2000 tons had increased 
forty-threefold, 2000 to 2500 tons had increased thirty- 
seven fold, 2500 to 3000 tons had increased gna el 
fold, 3000 to 4000 tons had increased thirty-sevenfold— 
showing the largest increase in steamers of from 1500 to 
2000 tons. Taking, however, the two latter periods in 
the table, it would be found that the larger developments 
were now taking place in vessels of 3000 tons and up- 
wards. The average increase in size had been very 
steady, although rapid, with the exception of the years 
1876-80, when it practically remained stationary, the ad- 
vance having been from 735 tons in 1856-60 (leaving out 
the Great Eastern) to 1437 tons in 1881-86. The next im- 
portant—he might almost say startling—fact was that 
nearly one-half of the tonnage now afloat had been built 
since 1°80—that is, within the past five and a half years. 
The ages of the various vessels are as follow, viz.: Built 
1856 to 1860 inclusive, 275 steamers, 220,307 tons gross ; 
built 1861 to 1865 inclusive, 655 steamers, 631,984 tons 
gross ; built 1866 to 1870 inclusive, 786 steamers, 853,183 
tons gross; built 1871 to 1875 inclusive, 1586 steamers, 
1,923,532 tons gross; built 1876 to 1880, 1581 steamers, 
1,905,417 tons gross; built 1881 to 1886 (only part 1886 
included), 3006 steamers, 4,321,137 tons gross—total, 
7889 steamers, 9,855,560 tons gross; 44 per cent. of the 
total tonn: had therefore been built since 1880, and 
since 1870 the enormous number of 6173 steamers, with 
a total tonnage of 8,150,086, as against only 1716 steamers 
of 1,705,474 tons for the previous 15 years. He went on 
to say that he would divide the present fleet into three 
classes, and thus arrive as nearly as possible to a know- 
ledge of its present condition, so that the shipowner might 
realise his position, and what he had to face to put his 
fleet in order, and the shipbuilder and engineer might 
know the work that lies before them. The first class in- 
cluded all boats of modern type, and which might be 
thought fairly capable of earning profits for some time to 
come, although not fitted with triple-expansion engines, 
In the second class he included those boats which must be 
re-engined, or have their engines altered to triple-expan- 
sion, to give them any chance of competing favourably 
with the more modern type of boat. In the third class 
were those boats which hs considered obsolete and not 
worth the cost of altering. For the first class he took all 
boats built since 1880, although there are comparatively 
few of them with triple-expansion engines, say, 3006, 
amounting to 4,321,137 tons ; then of those boats built 
from 1876 to 1880 he took one-half as being fairly eco- 
nomical and not needing to be altered at present, ay, 791 
boats, amounting to 952,709 tons; giving a total of 3797 
boats and 5,273,846 tons. For the second-class he took 
the balance of the boats built from 1876 te 1880, all boats 
built from 1871 to 1875, and 25 per cent. of those built 
1866 to 1870, making a total of 2573 boats, amounting 
to 3,089,536 tons. For the third-class he took the 
balance of those built 1866 to 1870, equal to 75 per 
cent., and all before 1886, making a total of 1519 boats 
and 1,492,178 tons. After remarking that these figures 
were, of course, only approximate, he went on to say 
that it was with the second-class he proposed to deal. 
He wished to arrive approximately at the amount of work 
to be done to those 2573 boats and the cost of doing it. If 
only one-half needed to have new engines and high- 
pressure boilers, that would give, say, 1286 boats, with 

oss tonnage 1,544,768, which he estimated would cost 
or engines and boilers 5,000,000/. ; shipwork, probably 
1,000,000/. ; cost of altering the engines of the other 1287 
boats, including new boilers, say, 3,000,000/. ; shipwork, 
say, 500,000/., a total of 9,500, If he was correct in 
his premisses and deductions, this amount of 9,500,000/. 
should be spent at once on these 2573 boats, or they would 
have no chance of ———- gooey Ag other boats. 
The question was, Would it pay? He then said:—I 
estimate the engine power of these 2573 boats to be 
1,730,000 horse-power, and taking the consumption at 
24 lb. per horse-power per hour—and, considering the 
boats I am dealing with, I feel pretty sure that [ am 
within the mark—and allowing 250 steaming days in the 
year, we have a total consumption of 11,585,000 tons of 
coal; but let us reduce this to 10,000,000 tons, for steamers 
do not always run at their full power, and then, if we 
take a saving of only 20 per cent. for the triple-expan- 
sion engines, we have a saving of 2,000,000 tons of coal 
per annum. Is it too much to put this as worth 20s. 
per ton, considering the extra cargo which will be carried 
and the first cost of the coal? I think not ; for although 
in the North Atlantic trade the saving may only be 
about 15s. on the round—owing to the want of cargo 
outwards—yet in other trades the saving will be much 
gete, so that 20s. may be taken as a fair average. 

ow, to estimate the true advantage to be gained by 
adopting triple-expansion engines and high-pressure 
boilers, we must deduct from the estimated cost of 
9,500,000/. the amount which must necessarily be spent on 
new boilers and shipwork whether the engines are altered 
or not, and this we cannot put at less than 3,500,000/., for 
it is notorious that many steamers can hardly go to sea 
coe without new boilers and a general overhaul, and that 
the great bulk of the steamers I am now dealing with must 
have very considerable sums spent upon them within a 
very short time. his estimate leaves a balance of 
6,000,000. as the cost of adopting triple-expansion engines, 
against which we have a saving in fuel of 2,000,000/. ; also 
a saving in wages, as there would be 2,000,000 fewer tons 
of cdal to handle, besides other expenses, Surely a good re- 
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TRIPLE-EXPANSION ENGINES AT THE EDINBURGH EXHIBITION. 
CONSTRUCTED BY MR. W. B, THOMPSON, ENGINEER, DUNDEE. 


(For Description, see opposite Page.) 
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turn for the sum expended. He added that within the next 
ten years something like 2500 of the steamers which were 
placed in the first class should also be re-engined or 
altered, and these, taken on a similar basis to those in the 
second class, would cost another 10,500,000. From these 
calculations it would appear that there should be some 
20,000,000/. spent during the next ten years, or an average 
of 2,000,000/. per annum, in re-engining the present fleet 
of steamers and doing other work necessary to enable 
them to compete favourably with the class of steamers 
now being built. He then referred briefly to the triple- 
expansion engine, observing that they were only at the 
commencement of the transition from the compound 
engine, with boilers working at 70 1b. to 801b., to the 
triple-expansion engine, with boilers working at 150 lb. to 
160 ib., and already there were signs of a further step 
forward to quadruple expansion, or rather expansion in 
four cylinders ; but until they were in a position to adopt 
much higher pressures than even 1661b., there would be 
no economy in fuel gained by the four‘cver three cylinders, 
and as they could not go very much beyond that pressure 
with the present type of boiler, shipowners had nothing 
to fear on that score at present. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, October 9, the new steamer St. Regulus, 
built by Messrs. Thomas Royden and Sons, Liverpool, 
went on trial. She is 335 ft. long by 42 ft. beam and 30 ft. 
deep, She will carry 4800 tons deadweight on 24 ft. 
draught, and steam 10 knots. ‘The engines are by Messrs. 
James Jack and Co., of the triple-compound three-crank 
type, gt ag oy 25 in., 41in., and 67 in. in diameter 
by 4ft. stroke. The boilers are two in number, double- 
ended, each having four large furnaces. They are built 
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of steel for a working pressure of 160lb. The St. Regulus | boilers are fitted a series of stacks of tubes through which 


has been built for Messrs. Rankin, Gilmour, and Co., 
Liverpool. 


On Monday, the 11th inst., Messrs, Earle’s Shipbuilding 
and Engineering Company, Limited, launched from their 
yard, at Hull, a twin-screw steamship, built of steel to the 
same scantlings as if of iron, for the Great Eastern Rail- 
way Company’s passenger service between Harwich and 
Antwerp. She is the third steamer built by Messrs, Earle’s 
Company for the same owners. Her dimensions are 
280 ft. by 31 ft. by 15 ft. There are berths for 134 first- 
class passengers, and portable fittings for 62 additional 
passengers during the tourist season. Accommodation is 
also provided for 56 second-class rae. ic The stern 
frame and propeller brackets are of cast steel, by Messrs. 
W. Jessop and Sons, Limited, Sheffield. The ship will be 
fitted by the builders with two sets of engines which will 
develop 2200 indicated horse-power. 


The s.s. Bléville, of Havre, recently built and en- 
ined by Messrs. Alexander Stephen and Sons, of 
inthouse, Gl w, for Mr. C. Brown, possesses a 
special interest from the new construction of boilers 
with which she is fitted. The vessel is a steel screw 
steamer 300 ft. by 40 ft. by 244 ft., capable of carrying 
3800 tons deadweight, all told, and is fitted with triple- 
expansion engines of 210 nominal horse-power, having 
cylinders 21 in., 33 in., and 52 in. in diameter, and 42in. 
stroke, with a working pressure of 160 lb. per square inch. 
The owt novelty is in the design of the boilers. 
These are Kemp’s patent compound high and low tem- 
perature consisting of two ilers of ordinary marine 
return tube type 10 ft. 7 in. in diameter by 10 ft. long, with 
two corrugated furnaces in each In the uptakes of these 


| all the water circulates on its way to the high-temperature 
| boiler. During the trials on the Clyde the feed water which 
| in ordinary cases enters the boilers at about 120 deg., was 
| raised to about 360 deg. Fahr. before entering the high- 
| temperature boiler. The temperature of the waste gases 
|on leaving the tubes of the ordinary boiler was shcwn 
| by pyrometer to be about 630 deg. Fahr. his was 
|reduced to about 300 deg. in passing through the low 
temperature boiler. A fan is fitted inside the uptake at 
| the ase of the funnel, for increasing ‘the draught, and 
on trial was found to be very efficient. A six hours 
run was made with both boilers on natural draught, 
with the view of testing the coal consumption as in 
ordinary conditions at sea. A speed of about 104 knots 
was maintained, with 60 revolutions of engines; and 
the coals burned were equal to1l.4 tons per 24 hours, 
no deduction being made for the steam used for steer- 
ing gear. One of the compound boilers being shut off, 
the remaining one, with a moderate forced draught, 
drove the vessel at a speed of 10 knots; and even with 
natural draught maintained a on of 84 knots. Itis 
thus shown that with only one of the compound boilers, 
the vessel could be driven at her ordinary sea speed by 
resorting to the moderate use of the forced draught. Wit 
both boilers working under moderate forced draught, 
1223 horse-power was indicated, and a speed of about 
114 knots obtained. Under these conditions it was found 
the boilers were capable of raising more steam than the 
engines could use. The space occupied by the engines and 
boilers of the Bléville is 2 ft. less than that occupied by 
the compound engines and ordinary boilers of a sister 
ship, the Graville, recently built by the same firm, carry- 
ing rather less deadweight, and burning 17 tons of coal 
| per 24 hours on the same speed. 
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LAUNCH ENGINE. 


CONSTRUCTED BY MESSRS, JENSEN AND CO., ENGINEERS, BIRKENHEAD. 
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WE illustrate above a double -cylinder non - con- 
densing screw engine constructed by Messrs. Jensen 
and Co., engineers, Birkenhead. In the section, 
Fig. 3, a a are the working cylinders with their 
respective pistons, b is a central chamber containing a 
vertical shaft d, which is driven from the main shaft 
by a pair of gun-metal mitre wheels with double 
helical teeth. The upper end of this shaft is con- 
structed in such a manner as to receive the slide with 

in e, to which both the valve rods are pivotted 

irect, and which works the slide valves o o in the valve 
chest c. The arrangement is such that the travel of 
the valves can be varied and the point of cut-off re- 
gulated (the lead being kept constant) by shifting the 
position of the pin e, this being effected by means of 
the bell-crank with links and the sleeve g, actuated by 
the spindle / and crossbar ?, which latter is worked u 
and down by the starting wheel with screw ; it will 
thus be seen that the wheel above the cylinders starts, 
stops, reverses the engine, and gives different grades 
of expansion. 

The engine illustrated has cylinders 6in. in diameter 
and is supplied with steam by a horizontal boiler 4 ft. in 
diameter by 5 ft. long. Itis fitted into a steam launch 
45 ft. long by 9 ft. beam, built to the order of Messrs. 
Scott, Sinclair, and Co., African merchants, Liverpool. 
The boat obtained on trial a speed of 11 miles an hour, 
and has been at work on the Gold Coast for about twelve 
months, We may add that a number of engines on 
this system have been manufactured (including some 
high-pressure tandem compounds and compounds with 
intermediate receiver), | these are working success- 
fully in England and abroad ; we hope at a future time to 
give illustrations of Messrs. Jensen’s compound engine. 








TRIPLE-EXPANSION ENGINES AT THE 
EDINBURGH EXHIBITION. 

Mr. W. B. Tuompson, of Dundee and Glasgow, enjoys 
the distinction of being the only person who shows at 
work in the Edinburgh Exhibition, a set of engines 
constructed on the triple-expansion principle. There 
are various small marine engines in the machinery de- 
partment of the Exhibition, and, as formerly mentioned, 
there is in the Grand Hall a small model of the triple- 
expansion engines lately designed by Mr. Bryce- 
Douglas for the three splendid steamers built at Fair- 
field Shipyard for the North German Lloyd’s Company 
of Bremen. In Mr. Thompson’s case, however, the set 
of engines shown is not only in motion, but is also of 
the full size, and has been designed for use on board a 
steam trawler or steam yacht—a vessel of, say, 80 ft. 
in length by 18 ft. beam, and 7 ft. indepth. Several 
sets of engines of this kind have now been made by 
Mr. Thompson at the Tay Foundry, Dundee; and so 
far as they are in use they have given most excellent 
results in the way of economy of oil and of fuel, and 
otherwise. 

The engines which Mr. Thompson shows in the Edin- 
burgh Exhibition are rated at 20 horse-power nominal, 
and are illustrated by our two-page engraving which we 
publish this week, and by the view on the opposite page. 
From Fig. 1, which represents a front elevation of the 
engines, a good general idea of the design may be formed, 
a special feature being the mode of driving the valves. 
It is claimed that there are something like forty journals 
fewer to look after than is the case in an ordinary 
triple-expansion engine in which link motion is used. 





By reference to the illustration it will be seen that 
only three eccentrics are required for the three cy- 
linders, Each of these eccentrics is keyed upon the 
valve shaft, and the reversing movement is effected by 
the handwheel, which draws a small internal rod along 
inside of the hollow valve shaft. This internal shaft 
receives a partial revolving motion from a spiral groove 
cut in the sleeve, on which the spurwhee! is fitted ; 
and this semi-revolving motion is given to the hollow 
shaft by means of a cotter which passes through both 
the tube and the internal rod. By this arrangement 
of parts provision is made for the ready changing of 
the valve shaft and the three eccentrics from the ‘‘ go- 
ahead” to the ‘‘ go-astern ” position. 

By again referring to Fig. 1, it will be seen that as 
regards the space which they occupy fore and aft, 
these engines are exceedingly compact. On that point 
we may mention that in the case of the engines of the 
screw steamer Eddystone, which has recently been 
built by Mr. Thompson for the Clyde Shipping Com- 
pany, the length of the fore-and-aft space occupied is 
19 ft. 2in., whereas engines having the same size of 
cylinders, but arranged asin Fig. 1, would have occu- 
pied a length of fore-and-aft space not exceeding 13 ft. 
Gin. Of course, the engines of the Eddystone have 
their valves arranged in the ordinary way—that is to 
say, between the cylinders. 

The cylinders of the engines illustrated in to-day’s 
issue have diameters of 74in., 11 in., and 20 in., respec- 
tively, with piston stroke of 14in. All the three 
cylinders are cast in one piece; indeed, we may say 
that the engines practically consist of little more than 
two main castings, inasmuch as the condenser, columns, 
and sole-plate are all embraced in the other. The 
slide valves of all the cylinders are constructed on the 
balanced principle, being formed of two slide valves 
bolted back to back, and working between two faces 
cast on each cylinder. Each of these faces has three 
ports, as in an ordinary cylinder, and the slide valve 
working between the faces gives steam over each end 
of the valve to the ports opposite, thus making a per- 
fectly balanced valve. These valves have the advantage 
over the ordinary piston valves of being readily adjust- 
able by their being made in halves. We may mention 
that a crank-handle, which is fitted on the eccentric 
shaft, can be easily rotated by one man, thus showing 
what a small amount of power is required for the 
working of this description of slide valve. 

Upon the set of engines which we illustrate there is 
not shown the small engine which Mr. Thompson pro- 
vides as the governor, but which is simply an engine 
fitted on the fore-end of the sole-plate and geared to 
the eccentric shaft, which can be made to turn the said 











shaft at any speed that may be desired, the main 
engine following the slide valves as they are moved by 
the small engine, care being taken, of course, not to 
drive the valve shaft above the maximum speed of the 
engine when the eccentric shaft is geared to the crank- 
shaft by the main driving spurwheels. This small 
engine, it will be understood, cannot be affected by the 
motion of the vessel or by the motion of the waves 
outside the vessel; and, from what has been already 
said, it will be seen that it is quite impossible for any 
“racing” to be imparted to the main engines. By 
means of clutches at either end of the valve shaft, 
controlled by handles, the auxiliary engine can be 
instantly thrown on or off without stopping the main 
engines. During a recent trial of one of Mr, Thomp- 
son’s steamers—the Dalhousie—fitted with engines 
similar to those under consideration, the main engines 
were disconnected from the valve shaft carrying the 
eccentrics, and the valve motion was imparted and 
controlled entirely by the governing engine.* 

The crankshaft runs in bearings of white metal, 
which are cast in the sole-plate, so that there are no 
bushes of any kind fitted for the main bearing journals. 

Fig. 2 shows an end view of the engines, together 
with the high-pressure cylinder in section. It also 
shows the steam and exhaust ports, as already 
described, and the arrangement of the air and circu- 
lating pumps, these pumps being worked from the 
intermediate cylinder over the back of the condenser 
by the ordinary lever system. Both the circulating 
and air pumps are 6in. in diameter, the diameters of 
the bilge pumps and feed pumps being, respectively, 
23 in. and 14 in. ; and all the four pumps are single- 
acting, with stroke of 9in. in each case. The cooling 
surface in the condenser amounts to 152.6 square feet, 
there being 162 solid-drawn brass tubes } in. in 
diameter, set in J in. tube-plates, 4 ft. 9} in. apart, and 
packed with wooden ferrules. 

In Fig. 3, on the opposite page, there is given a plan 
of the engines, which shows the space occupied athwart- 
ships together with the arrangement of the feed, bilge, 
circulating and air pumps. All the valves of the air 
and circulating pumps are metallic. 





Trattan [non Imports.—The imports of iron into Italy 
last year amounted to 93,334 tons. The corresponding 
imports in 1884 were 111,329 tons. 


* In connection with this matter we may point out that 
some five years ago an arrangement for controlling the 
speed of a large engine by the running of a small auxiliary 
engine was brought out by Mr. Henry Davey, of Leeds, 
and an engine fitted with this gear was illustrated on 
pages 8 and 9 of our thirty-third volume. 
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THE BESSEMER PROCESS. 
On Modifications of Bessemer Converters for Small Charges.* 
3y Mr. Jonn Harpisty, Derby. 
INTRODUCTION. 


Tu1s paper which I have now the privilege of reading 
has been written at the request of the Council, and the 
object of it is to present in a concise form the experience 
which has been gained in the manufacture of steel in small 
quantities by the Bessemer process in different forms of con- 
verters. any of the facts stated are not new, but I hope 
to be excused for introducing them, as their absence would 
have rendered the paper incomplete. The various modifi- 
cations of fixed and tilting converters that have been 
proposed from time to time may be divided into two 
classes—side and bottom cermp. 4 The former are in 
nearly every respect but aad altered reproductions of 
the converter used by Sir Henry Bessemer in the earliest 
of his experiments, and of the early Swedish fixed con- 
verters. Their principal points of novelty are the 
arrangements of the tuyeres, the means adopted for pre- 
venting the metal running through the tuyeres, or being 
overblown, whilst tapping, and the ‘co jes for effecting 
the removal of the slag during the boil, Many schemes 
for reducing the quantity of blast passing through the 
tuyeres whilst tapping have been devised, and may be 
briefly described as follows, namely : 

1, Tiecant Clapp and Griffiths’ methods of partly 
closing the tuyeres by plugs and slides actuated by 
differential pistons. 

2. The means adopted by Wittnéfftt, Hatton, Withe- 
row, and others, in some cases by partially closing the 
blast valve whilst tapping, in others by closing the main 
blast valve and opening a smaller auxiliary valve, and 
also by reducing the speed of the blowing engines. 

3. By inclining the tuyeres so that their outer ends may 
be higher than the surface of the metal in the converter, 
and thus admit of the blast being shut off entirely at the 
conclusion of the blow, without allowing the fluid metal 
to enter the blast chamber. This arrangement has been 
used by Durfee, Wittnéfftt, Laureau, and others, but has 
not met with anything like the favour accorded to the 
first-named system; and, lastly, as in the Walrand- 
Delattre and Brook Iron Company’s converters, by so 
arranging the tuyeres in the sides of the converter that 
when it is mounted on trunnions, and turned down at the 
end of the blow, the metal may lie clear of the tuyeres. 

I have not considered it necessary to give a detailed 
description of the last-mentioned type of converter, as 
any advantages there may be in introducing the blast at 
the sides will be sufficiently illustrated by examples of 
fixed converters, 

All the experience that has been gained in the use of 
large converters with tuyeres in the bottom, is equally 
applicable to those of smaller dimensions, and the only 
modification of importance in the arrangement of these 
vessels is that by which the steel is run direct from the 
converter into the moulds without the intervention of a 
ladle. Iam aware that this has been attempted in Sweden 
and Germany for casting ingots, but it has not, so far as 
I am able to discover, been practised with anything like 
success for the manufacture of castings, where it is of the 
greatest importance that the metal should be run into 
the moulds entirely free from slag. 

Experiments have been made by Bessemer, Zenger, and 
others with converters having the air blast introduced 
throngh tuyeres, passing through the top of the converter 
and reaching almost to the bottom of the metal, and I am 
informed that, although good steel has been made in this 
way, the difficulty with the tuyeres was so great as to 
render this type of converter unable to compete success- 
fully with those that have the blast introduced through 
the bottom, and it has consequently never passed the 
experimental stage. The difficulty with the tuyeres was 
due to the different expansion of the parts above and 
below the surface of the metal, causing them to break off 
before being half worn out, while the cooling effect of 
these large tuyeres and the removable cover made it 
difficult to get the metal sufficiently hot. 

It is well known that the first iron ever converted into 
steel by the simple action of a blast of air was treated in a 
fixed converter, and immediately after the results of these 
experiments had been described by Bessemer to the 

3ritish Association in 1856, the further study of the 
process was prosecuted with such great vigour in 
Sweden that steel of very high quality was soon after- 
wards regularly made in an improved form of fixed 
converter, which, though worked successfully for man 
years, has now been almost entirely replaced by the ordi- 
nary tilting vessel of larger dimensions. It may not 
therefore be out of place to briefly describe these early 
converters before passing on to more modern improve- 
ments. 

Swedish Fixed Converters,—These converters, made to hold 
from 25 cwt. to 30 cwt., are 4 ft. high and 4 ft. diameter 
inside, and are covered by a dome having a long oblique 
neck for the escape of the gases. The.’ are fitted with 20 
tuyeres, each having one g-in. hole for the blast, placed 
horizontally, equally spaced round the circumference of 
the converter ; and, instead of pointing to the centre of 
the vessel, are slightly inclined to the radial, to make the 
charge rotate during conversion. In some cases the blast 
chamber is rivetted to the shell above the tuyeres, and con- 
nected with each of them by separate pipes after the manner 
of the original Bessemer converter, but with the slight 
difference that the branch pipes are connected with the 
blast chamber by ball-and-socket joints, and, at the other 
end, to the tuyere box by a small flange. In other con- 
verters the blast chamber forms one piece with the con- 


* Read at the London meeting of the Iron and Steel 
Institute. 








verter bottom; each tuyere opens into this, and is 
fastened by a suitable screw clip. 

The upper part of the converter is independent of, and 
removable from, the bottom in order to facilitate repairs 
to the bottom, but there are no means provided for shut- 
ting off or reducing the blast at the end of the blow. 

The blast pressure used is from 6 lb. to 8 lb. per square 
inch. The blow is said to last about 9 to 10 minutes on 
an average, and the loss of metal during conversion is 
given by Mr. Boman as 12 per cent. To this must be 
added the loss in the cupola, thus bringing the total loss 
from pig iron to steel up to about 15 per cent. 

The Clapp-Griffiths Converter.—This converter was set 
to work in South Wales about four years ago, and is now 
being used with slight alterations at several places, both in 
this country and America, solely for the manufacture of 
very soft steel or ingot iron ; it was also worked for a short 
time in Germany, but abandoned in favour of the 
Walrand-Delattre converter (which, as I have already 
stated, is a side-blowing converter mounted on trunnions 
in the usual way), or used only in connection with it for 
the basic process, The reason mentioned in the Journal 
of this Institute for the change is the excessive waste of 
iron in the fixed converter, but I fail to see how the waste 
can be reduced by merely placing the vessel on trunnions. 
The points of novelty in the Clapp-Griffiths converter are 
the arrangements for partially closing the tuyeres and 
the slag-hole. 

The tuyeres in Bessemer’s early fixed converter, and in 
the Swedish converters, were placed close to the bottom, 
thus causing the metal to be slightly overblown whilst 
being tapped, unless care had been taken to open the tap- 
hole about a minute or so before the conclusion of the 
blow, and when this was done, successive charges of the 
steel were too high in carbon and wanting in uniformity. 
The removal of this difficulty was doubtless the primary 
object of the Walrand converter, and it was greatly 
reduced by merely raising the tuyeres to a height of 8 in. 
or 10 in. above the bottom, so that when half the metal 
was tapped out the remainder was clear of the tuyeres, 
and consequently unaffected by the blast. The further 
removal of this trouble was attempted by Griffiths in 
many ways, all more or less inconvenient, and although 
they did all that was expected of them, the trouble and 
loss of time they occasioned was even more serious than 
the evil they were intended to remove. The most im- 
portant of these devices is shown in Figs. 1 and 2, page 
407, and even this has been since superseded in several 
ways which have already been mentioned. 

The object of the slag-hole is not very clear, We are 
told by those who have written upon this subject that the 
removal of the slag during the boil materially improves 
the quality of the steel produced. No evidence has been 
advanced in support of this theory, beyond the fact that 
the steel made in these converters is slightly lower in 
silicon than that made in large Bessemer vessels of the 
usual type. This fact, however, has already been shown 
to hold good in the case of steel made in small quantities 
in ordinary converters, and will not therefore suffice to prove 
theirtheory. It may also be observed that the steel made 
when part of the slag has been removed during the blow 
has never been proved to be superior to that made from 
irons of similar quality without tapping off the slag. In 
any case, very little of the slag is removed in this way, 
and it is just as convenient to run it all into the ladle. 

The bottom of this converter is a fixture, and repairs 
have to bemade through doors on the sides. There are still 
several converters working with fixed bottoms, which give 
great satisfaction, twenty blows per shift being made in 
them without difficulty. One converter is worked for the 
first half of the week and then stopped for repairs, 
another converter being used for the second half of the 
week. In this way, 400 tons of ingots can be made every 
week in a pair of 2-ton converters, 

The blast is supplied at a pressure varying from 7 lb. to 
10 lb. per square inch, and enters the converter through 
six tuyeres set horizontally and equidistant around the 
circumference, at a height of 8 in. from the bottom, and 
therefore about the same distance below the surface of the 
metal. Each tuyere has one hole only, 14 in, in diameter, 

The charge is arranged to contain about the same 
quantity of heat-producing elements as for the ordinary 
converter, and is either run direct from the cupola into 
the converter, or first into a weighing ladle on the plat- 
form. Enormous quantities of red smoke are given off as 
soon as the metal rises above the tuyeres, thus showing 
that iron is burnt at the very commencement of the blow; 
it decreases considerably towards the end of the blow, but 
never entirely ceases, When the blow is finished the 
tap-hole is quickly opened, and the charge runinto a ladle, 
the ferro-manganese being added cold, in small pieces, 
The automatic closing of the tuyeres is effected thus: At 
the same moment as the tap-hole is opened, the valve 
leading to the secondary pipe B (Figs. 1 and 2) is opened 
fully, allowing blast to pass through S into the back end 
of the cylinder G, and forcing the piston and stopper rod 
against the tuyere. When the metal is clear of the tuyeres 
the air in the back end of the cylinder is released, and the 
stopper forced back again by the pressure of air in the 
blast chamber, 

The more the bottom is worn, the nearer the tuyeres 
are to the surface of the metal, and, consequently, the 
oe is the waste of iron, and the hotter the steel pro- 
duced. 

The reactions in the converter are the same as in the 
ordinary Bessemer process, except that the waste of iron 
is sometimes so great that the percentage of silicon in the 
charge is slightly increased during the first two minutes of 
the blow. 

There is a large amount of oxide of iron present in the 
slag, and it is stated that this materially assists the 
removal of the last portions of silicon in the metal. 

The waste in these converters is much higher than when 
the blast is introduced at the bottom, and is from 13 to 15 








per cent. Adding to this‘the loss in the cupola, the total 
waste becomes from 15 to 18 per cent. of the pig iron 
charged. 

The tuyeres are 12 in. long, and are rarely changed 
before they have stood twenty blows; some of them even 
stand as many as forty and fifty blows. 

The lining of silica bricks at the mouth of the converter 
is more rapidly worn than the sides by the action of the 
oxide of iron projected against it during the blow that 
repairs are generally necessary after about fifty blows; 
but occasionally over twice that number of blows can be 
made without having to stop from this cause. 

The following is a short description of the views, Figs. 
land 2: A is the main pipe carrying the blast, which is 
controlled by a large valve; B is an auxiliary pipe, car- 
rying the same pressure of blast to the cylinders G, in 
which works the differential piston H ; C is the charging 
hole, D the slag-hole, and E the tap-hole ; F is the main 
blast box, into which the blast from the pipe A is con- 
veyed, and whence it passes through the tuyeres into the 
converter; k is the stopper, which is attached to the 
differential piston, and closes the tuyere at the end of the 
blow, except for a small aperture in K, fed by holes in 
the hollow stem of the stopper, through which passes suffi- 
cient blast_to keep the metal out of the tuyeres whilst 
tapping; L is a handwheel for adjusting the stopper, N 
the tuyere block, and P a passage from the down-take of 
the pipe B to the back of the differential piston. 

Hatton’s Converter.—This converter (see Fig. 3, page 
408) was designed and patented by Mr. George Hatton, 
of Bilston, and is a decided improvement on that of 
Messrs. Clapp and Griffiths, The expensive and trouble- 
some differential pistons and stoppers are done away 
with, and, instead of them, a small valve is fixed in 
each of the branch pipes connecting the blast chamber 
and tuyere boxes. These valves are all connected, and 
are partially closed at the same moment as the tap-hole 
is opened. This converter also differs from the Clapp- 
Griffiths in having the blast chamber above the level 
of the tuyeres and attached to the upper part of the 
converter. Separate branch pipes, light enough to be 
easily handled by one man, are connected by ball-and- 
socket joints to the blast chamber, and held in place by a 
screw and pivotted yoke ; the other end is attached by a 
flange to the cover of the tuyere box. It will be observed 
that this is a very similar arrangement to the one already 
described in connection with Swedish converters. Follow- 
ing the practice with ordinary converters, movable bottoms 
have been adopted by Hatton; these, however, appear to 
have been used by Durfee and others over twenty years 
ago in connection with side-blowing converters. For ordi- 
nary converters, with tuyeres in the bottom, every ene 
knows that loose bottoms are indispensable, but their ad- 
vantages when applied to fixed converters are not so marked. 
It is claimed that they are necessary in order to keep the 
vessels at work continuously, and to facilitate repairs at 
the lower part of the converter. The first-mentioned 
object has not, so far as I am aware, been achieved in 
this country. Converters with movable bottoms are 
worked in exactly the same way as those with fixed 
bottoms—that is, one of them is used for the first half 
and the other for the second half of the week, and no 
more blows are made per shift when loose bottoms are 
used than when they are not. It ought to be stated that 
these remarks are based on actual experience at several 
works, each of which possess exactly the same facilities as 
regards casting pits and cranes, and as the latter were not 
sufficient to deal with more than eighteen to twenty 
blows per shift, the converters were not worked to their 
full power. One interesting conclusion arrived at is that 
movable bottoms are not necessary if only this number of 
blows be required per shift, but I am unable to say which 
would prove to be the most economical in the long run, if 
the plant were — worked to its fullest capacity. 
Possibly the movable bottoms would come out best, even 
though their use necessitates the employment of trucks, 
hydraulic oars and pumps, drying stoves, &c. One 
bottom will last for fifty and occasionally eighty blows, 
but the tuyeres have to be changed two or three times 
during this period. The pressure of blast used is the same 
as for the Clapp-Griffiths converter, 

Witherow’s Improvements.—The improved converter 
made by Mr. Witherow, of Pittsburg, is now working 
successfully at several places in America, and effects the 
same object as Hatton’s converter, but in rather a simpler 
way, there being only one valve instead of six for re- 
ducing the quantity of blast at theend ofthe blow. With 
the exception of this slight difference, and the air belt 
round the tuyeres, this converter is the same as Hatton’s. 

The following is a brief description of the illustration, 
Fig. 4, page 407: A is the bottom, B the wrought-iron 
movable bottom, C the blast box extending all round the 
converter, with the exception of a short distance, to make 
room for the ag fron G; D is the tuyere door, H the 
charging spout, I the slag-hole, K the blast nozzle and con- 
nection, L the regulating and auxiliary valves, O the truck 
for the bottoms, P the hydraulic lift, Q the box plate, and 
R the supports for the converter. 

This converter, like those already described, is used 
solely for the manufacture of very soft steel; and some 
rather interesting analyses and tests of steel made in these 
converters and containing a large percentage of phos- 
phorus, have lately been published by Mr. Witherow and 
others, but the general practice is to use the ordinary 
hematites. 

Mr. Witherow informs me that this converter usually 
makes three blows per hour, but the best practice is to 
have two converters blowing alternately, that is, when 
the steel is being tapped from one converter, the molten 
iron is running into the other, the blast being simply 
turned from one converter to the other without stopping 
the engine. In this way four blows of 24 tons each are 
made in an hour by two converters, and 150 tons of steel 
in twenty-four hours. 
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One bottom at the Western Nail Works, Illinois, has 


stood 120 blows, and the average endurance is over 90 


blows, the tuyeres being changed from time to time as 
may be found necessary. 
Messrs. Oliver Brothers, by alternating the blows in two 
3500 lb. converters, make 125 tons in twenty-four hours. 
Wittnifftt’s Converter.—This fixed converter, which isan 
earlier one than the Clapp-Griffiths, and very similar in 
form to the early Swedish converter, had a fixed bottom 
and manholes in the sides for repairs ; it had four tuyeres 
(pointing downwards) on each side of the converter below 
the manholes. In its earliest form, the Swedish plan of 
placing the tuyeres so as to cause the charge to rotate 
was followed, but this arrangement had to be given up on 
account of the rapid wear of the lining which it caused. 

Davy’s Portable Converters.—This plant was specially 
designed to meet the requirements of small manufacturers, 
and so constructed that, after the charge has been blown 
and made ready for casting, it may be carried to the moulds 
and the metal poured direct from the converter into them 
without the intervention of aladle. It isa small Bessemer 
converter of the usual type, placed on a pair of standards 
whilst blowing, and turned down at the end of the opera- 
tion either by hand or power. The converter is made 
and arranged as shown in Figs. 5 to 8, page 408. The 
shell is made in two parts of 3 in. wrought iron or steel 
plates, the joint being at the widest part for the purpose 
of lining the vessel. On the opposite sides of the shell 
are rivetted two wrought-iron plates AA, the rivets 
having countersunk heads on the outside. These plates 
are planed parallel to each other, and to them are bolted 
the trunnions, the soles of which have slots for the bolts, 
and so can be adjusted to the centre of gravity after the 
vessel is rammed up and ready for work, This adjust- 
ment is of importance when the work of turning down 
the vessel, and teeming, is done by hand, as in this case, 
as with an ordinary foundry ladle. One of the trunnions 
is solid, and serves only to support that side of the vessel 
to which it is attached; the other is made hollow for 
the passage of the blast, and is fitted at its outer end 
with a branch D, which is attached to the stand-pipe 
C, and remains stationary whilst the vessel is turned 
up or down; any leakage of blast between this branch 
is prevented by a stuffing-box and split gland. A 
wormwheel is keyed to the trunnion, and worked like an 
ordinary crane ladle. The side links are extended at 
the ends to drop into the standards B B, and the height 
of the blast pipe C is so adjusted that D and C touch 
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the pivotted yoke and screw E. 


then readily secured b : 
The pipe for carrying the blast to the tuyere box is made 
telescopic, to allow for alterations in the distance from the 
trunnion to the tuyere box, caused by adjusting the vessel 


to its centre of gravity, and also for slight differences 
that may occur in this distance when different bottoms 
are used, The connection with the tuyere-box is made 
with a conical seat, and is secured by the pivotted yoke 
and screw F, The tuyere box is closed by a thin dished 
plate, and when fastened by the crossbar and screw makes 
a perfectly air-tight joint. 

hen the blow is over and the vessel turned down, the 
blast is shut off and the yoke released, which is done by 
the blower in a few seconds- The necessary additions are 
then made and the metal stirred by a rabble, after which 
the vessel is ready to be carried to the moulds, leaving 
the standards free to receive another vessel for blowing. 

The loss of metal in cupola and converter is from 11 to 
12 per cent., and the duration of the blow is from thirteen 
to eighteen minutes. , 

The slag is the only difficulty experienced in the use of 
these portable converters, hen casting ingots, no 
damage is caused by a little slag entering the mould along 
with the metal ; but for castings it is absolutely essential 
that no portion of it, however small, should enter the 
mould, or a defective casting is the result. It is therefore 
necessary either to remove the whole of the slag from 
the converter before —— cast (a practice not to 
be recommended), or to attach some arrangement by 
means of which the metal may be run out beneath the 
slag, and so be entirely free from it. Several devices 
have been patented from time to time for doing this, 
but with the exception of Caspersson’s ladle, all have 
failed ; and this, ain dealing with very small charges, is 
almost as objectionable as the use of an ordinary ladle, 
on account of the large area of cooling surface in contact 
with the metal. Another objection to the use of the Cas- 
persson ladle is that it is inconvenient to fix to the mouth 
of the converter, and so heavy as to necessitate the use of 
acrane. Herel maysay that I do not wish it to be un- 
derstood that a ladle cannot well be used for these small 
charges, but that it is desirable to cast the steel at the 
lowest possible temperature consistent with the produc- 
tion of sound castings, and small quantities of steel cannot 
be kept at the same temperature as long, when exposed to 
the cooling influences necessarily accompanying the use 
of a ladle, as when it is kept in the converter and cast 
direct from it ; and this is a matter of some importance 





when the vessel rests on the standards; the branch is 











able that the metal should be poured into the moulds as 
quietly as possible, instead of the high velocity at which 
it is run from a bottom casting ladle, to avoid the destruc- 
tive action which it causes, and to lessen the tendency of 
the metal to rise in the moulds. 

By the use of a simple arrangement recently adopted, 
the difficulty of pouring the metal from the converter free 
from slag is entirely removed, and Mr. Davy informs me 
that portable converters are now being made for several 
firms in this country, Mexico, and the United States 
of America, and that in some instances they are taking 
the place of fixed converters, which have been found un- 
suitable for the manufacture of castings. 

The use of side-blowing tilting converters has been 
attempted in thiscountry, and in Germany, for this pur- 
pose, but they have finally been altered so as to blow 
through the bottom. 

It is often urged against the Bessemer process, when 
used for castings, that it will not consume all the scrap 
roduced, which, with this class of work, necessaril 
orms a large portion of the total steel made; but with 
Le ae care in the use of a good plant there should be no 

ifficulty in doing this. 


CONCLUSIONS, 


It would almost appear that the making of steel in 
small quantities is a step in the wrong direction, ex- 
perience having led to an increase in the capacity of 
the converters, to reduce the cost of production as much 
as possible; but the desire felt by owners of small blast 
furnace plants to possess the means of converting their 
product into steel, and by the owners of iron works who 
are no longer able to find work for their puddling furnaces 
to make sufficient steel to keep their machinery at work, 
rather than to be dependent on larger firms for a supply 
of ingots, has been sufficient to stimulate the large amount 
of attention which has of late been paid to the economical 
production of steel in small quantities. 

Small converters are especially suitable for works which 
do not possess the means of dealing with the whole output 
of larger vessels. Although it appears almost certain 
that steel cannot be made as cheaply in these small plants 
as in larger ones, yet the difference in cost of production 
is not so great but that some firms have found it cheaper 
to use them than to obtain their ingots from larger esta- 
blishments, provided that they can sell their product in 
the finished form. 

It has already been demonstrated that the low carbon 





in the making of small castings, Again, it is very desir- 








steel made in small quantities with fixed converters is 
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Plan of Tuyere Box. 























softer, and contains less silicon than steel made in larger 

vessels, and containing the same amount of carbon. 
It has been lately shown by Fischer that this is likewise 
true of the ateel made in the little converters at Avesta, 
and by Hupfield of the steel made in some experiments 
on small charges at Prevali in 1884. With regard to the! 
Avesta converters, the analyses on which Fischer bases| 
his statements are those of steel made since the practice 
of pouring the slag and metal together into the moulds 
was discontinued ; and in the experiments at Prevali the 
charges for the small converters were taken from the ladle 
containing the charges for the larger ones, thus enabling 
a small and a large charge to be blown at the same time, 
from the same iron, and giving an opportunity for a direct 
comparison of the products—the result being that the | 
metal made in the small converter was always better than | 
that blown in the large converter. 

Of sixty charges blown for soft metal in the small con- 
verter the average amount of silicon was .028 per cent., 
and carbon .116 per cent. 

Of these charges 
18 per cent. had under .02 per cent. silicon. 
48.6 per cent. had between .02 and .03 per cent. silicon. 
” ” . ”o ° ” ” 
11.6 ” ” 04 ,, .05 ” ” 
3.8 ” ” .05 ” -055 ” ” 
The lowest silicon was .014 per cent., and the carbon 
varied from .08 to .16 per cent. Of the corresponding 
charges in the large converter, when the same degree of 
softness was aimed at, the average was .055 per cent. of 
silicon and .126 percent. of carbon. The extremes of 
silicon in the metal made in the large converters are, un- 
fortunately, not given by Hupfield. 

Assuming, then, that the stee] produced in side and 
bottom blowing converters, of the same capacity, to be 
equal in quality, the future of either for making soft 
ingots will mainly depend on the cost of production. 
This is a question not yet decided by experience, but the 
excessive waste of iron during conversion has been suffi- | 
cient to deter many persons from adopting it, and to cause | 
several others to discontinue its use after a few months | 
working. The only argument which can be offered as | 
regards cost is the greatly diminished expense of tuyeres | 
and bottoms as compared with the ordinary converter, | 
and also the slightly lower cost of the blast. On the | 
other hand the period of the blow is a little longer for the | 
fixed converter, and the extra loss of from 4 to 5 per cent. | 
of iron is, I think, not only sufficient to cover the extra | 
cost of tuyeres, bottoms, and blast, bat leave a small 
margin of profitin favour of the ordinary converter. 

Before leaving this subject, it wouic perhaps be well 
to mention that the spectrum of the flame from the fixed 
converter is different from the ordinary one, and is so in- 
distinct and irregular as to render the spectroscope useless 
for side-blowing converters. The violet lines never appear 
at all, and the blue ones are few in number, so unsteady 
and indistinct, besides disappearing altogether for a time, | 
that they afford little information as to the state of the 
charge. The green lines are also fewer and more in- 
distinct than in the spectrum from the flame of an ordi- 
nary converter. In conclusion, I beg to offer my sincere | 
thanks to the several gentlemen who have permitted me 
to see their works, and otherwise assisted me with infor- | 
mation for the purposes of this paper, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each case after the price ; ra a ade the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ac. of iM ccettoations may be obtained et 88, Owrsitor street 

ies 0 i y may be obtai a 3 

OS ear E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. READER Lacg, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

advertisement [= te of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow’ mentioned in the Act. 





FIREARMS. 


$281. H.S.Maxim, London. Machine Guns. [2s. 
48 Figs.) July 8, 1885.—This invention relates to automatic guns 
in which the breech-block is arranged to recoil or slide backwards 
away from the barrel when a cartridge is fired, and thereby effect 
the operations necessary in loading and firing the gun. An im- 
portant feature is the employment of a sliding cartridge carrier in 
combination with the breech-block, and an intermittently moved 
feed-belt or vertical hopper. Thiscarrieris so arranged, that after 
each discharge it will extract the empty cartridge shell from the 
barrel, and transfer a fresh cartridge from the feed-belt or hopper 
into position to be thrust into the barrel in the forward or return 
movement of the breech-block. (Sealed July 13, 1886). 


8851. G. Hackett and E. Belcher, Birmingham. 
Breechloading Small Arms. (8d. 12 Figs.) July 22, 
1885.—This invention relates to an improved construction and 
arrangement of the parts of breechloading small arms known as 
“drop down” guns, whereby the cocking of the internal or con- 
cealed hammers and the actuating of the sear safety mechanism 
are aut tically effected by the raising of the breech ends of the 
barrels for chargingthe gun. (Sealed July 9, 1886). 

11,172. T. Nordenfelt, London. An Improved Ma- 
chine Gun, [lld. 5 Figs.] September 19, 1885.—Fig. 1 is a 
longitudinal section of the breech end of the gun, and represents 
the breech-block in the position which it occupies when the breech 
isclosed. Fig. 2 is a similar view, but with the breech-block open. 
In this machine gun the breech A is closed by a wedge-shaped block 
B movable up and down in a guide passage in the breech. This 
block carries a striker D for firing the cartridges, a trigger lever F 
with a sear nose F' for retaining the striker, and a V-spring E 
operating both the striker and trigger lever; it also con- 
tains a slide G which by means of an incline forces back the 
striker until the sear nose engages with it. The moving parts of 
the gun are actuated by a horizontal axis C with a handle at its 
outer end, and at its inner end a projection which supports the 
breech-block whilst the breech is closed. A crank arm C3 on the 
axis also imparts movement to the breech-block ; it carries a roller 
C2 which enters a cam groove B? in the side of the block. The 
game axis by means of another arm C+ works the slide G which 
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forces back the striker. When the handle is moved to open the 
breech it first operates the slide, and the striker is drawn back and 
caught; then the roller on the crank arm enters the cam groove 
and moves the block. The movement of the handle then brings 
down the breech-block until the bore of the gun is exposed for the 
reception of the cartridge. The descent of the breech-block locks 
the trigger, so that it cannot move to release the striker. Lips 
on either side of the breech-block embrace the flange of the car- 
tridge, and when the breech is opened as the block B retires from 
the face, the lips carry back the cartridge case and commence to 
withdraw it from the bore. The final ejection of the cartridge 
case is effected by a lever H jointed at its lower end to the block. 
As the breech.block reaches its lowest ition this lever strikes 
against a projection I which throws it back suddenly and ejects 
the cartridge case from the bore. A new cartridge is supplied by 
hand, and then by the reversed movement of the handle the 
breech-block is raised and locked. The trigger is then free to be 
Tee6y. when it is desired to fire the shot. (Sealed September 24, 


4817, A. J.Boult, London. (C. E. Creecy, Washington, 
U.S.A.) Gun Sastingee. (1ld. 3 Figs.) April 6, 1886.” 
The object of this invention is to Lo ly the construction of gun 
carriages designed for the manipulation of heavy guns, in which 
the different movements of the carriage and the gun are effected by 
means of an aériform fluid under pressure applied through the 
medium of cylinders, the piston-rods of which are suitably con- 


nected to movable %, 
July 30, 1886), parts of the carriage or to the gun. (Sealed 


11,352. J. Vavasseur, London, Mounting 0: 
, J. > rdnance. 
(8d. 2 Figs.] September 23, 1885.—According to this invention 
me of guns are mounted side by side on slides carried by 
e turntableC, The gun ber agg are provided with hydraulic 
comavessans which automatically control the recoil and the 
= ‘ing out of the gun by gravity down the inclined slide, The 
ey able is rotated | means of a ring of internal teeth upon it, 
and pinions on vertical axis gearing with these teeth. The guns 
are elevated each by a handwheel & and toothed gear driving an 





axis parallel to the face of the slide. Movable along this axis !8 
a worm m™ gearing with a wormwheel n on the gun carriage. A 
spurwheel on the same axis with the wormwheel actuates a wheel 
owhich engages with an arc of teeth p bolted on the gun con- 
centric with the trunnion. Shot lockers C, are provided beneath 
the floor of the loading platform. The shot is lifted to the gun by 


Fug.!. 





a shot crane r provided at the rear of the gun slide. The powder 
charge is brought up from below through a trunk ¢ in the centre 
of the turntable, and is lodged in a covered powder case u be- 
tween thetwo guns, whence it is taken by the gunners when re- 
quired for use. (Sealed September 14, 1886). 


AGRICULTURAL IMPLEMENTS, 
MACHINERY, &c. 


8612. E. Heard, Ballintubber, Cork. Ob and 

taining Pressure on ilage Contained in Silos. 

{4d.j July 16, 1885.—The ensilage in the silo is covered with planks 

on which are placed capstans for the purpose of tightening chains 

or wire ropes which are fastened to the bottom of the silo. (Sealed 
August 8, 1886). 


8635. J. Hornsby and J. Innocent, Grantham. 
Lincoln. Tripping Mechanism for Sheaf Binding 
and Straw & hinery. (8d. 4 3.) July 17, 
1885.—The object of this invention is to prevent undue vibration 
of the rock spindle connected to the trip lever. This lever is con- 
trolled by two steel springs held in position by a fixed bar, one 
spring resisting the downward motion of the lever, and the other 
spring resisting the upward motion. Thisspring may be adjusted 
to cause the sheaf or truss to be packed slacker or tighter as may 
be required. (Sealed July 27, 1886). 


9127. A. J. Boult, London. (W. Butterfield, Auburn, 
New York, U.S.A.) Grain Binding Machines. [1s. 8d. 
22 Figs.) July 29, 1885.—This invention relates to improvements 
in the clutch mechanism for imparting motion to the binder ; to 
the trip mechanism for throwing the binder into and out of 
action ; to the construction of the tyer; to a throat-plate of 
peculiar construction co-operating with the tyer to effect the 
proper placing of the cord ; to an automatic tension device, and 
other features of secondary importance. (Sealed July 9, 1886). 


4820. A. J. Boult, London. (The Milwaukee Harvester 
Seen, Milwaukee, Wis., U.S.A.) Improvements in 
Grain Binders, [1s. 1d. 30 Figs.) April 6, 1886.—The im- 
provements consist in the combination with the needle having a 
lug ator near its hub of the bell-crank carrying the compressor 
upon one arm of a spring catch for engagement with the inner 
end of the other arm of the bell-crank, while the handle is being 
compressed, and a finger connecting the lug of the needle with the 
frame of the spring catch for tripping the bell-crank and allowing 
the compressor to fall. Also the combination with a knife bar 
adapted to reciprocate across the breastplate and having a finger 
for supporting the cord until the loop is made, of a guide adapted 
to support the cord in position to be taken by the bill and to guide 
the cord towards the shaft of the bill and down upon the finger. 
(Sealed July 20, 1886). 

7402. F. Grober and J. Grober, Erlau, Austria, 
Ploughs. [6d. 5 Figs.) June 2, 1886.—The improved adjust- 
able plough is formed with an iron frame @ supported by two 
wheels b, situated one behind the other in a straight line, the 
rear part of this frame terminating in extensions forming the 
plough handles ¢, Projecting iron plates d arearranged angularly 





on the frame, for the purpose of detaching any soil adhering to 
the wheels. Through the middle of the frame passes the adjust- 
able iron bar e carrying the share g. A thumb nut / serves to 
secure it in any desired position. The ploughshare g is secured 
to the lower arm of the bare by means of a screw. The depth of 
cut is always uniform. (Sealed September 24, 1886) 


INDICATING APPARATUS. 


6374. J. Pain, London. ee Lights tor Use at 
Sea, Afloat,or Elsewhere. [4d]. May 23, 1885.—The signal 
lights are manufactured from a damp-proof composition, consist- 
ing of strontian sulphate and carbonate, cowrie or copal gum 
me of potash, and infusorial earth. (Sealed July 27, 


8043. H. R. A. Mallock, Brampford Speke, Devon. 
An Instrument for Measuring Distances, (8d. 1 Fig.) 
July 2, 1885,—In this instrument a pair of mirrors is arranged at 
each end of a known base, and one mirror of one of these pairs 
is adjustable by its inclination to the other of the pair by a deli- 
cate screw, the extent of revolution of which gives the measure 
of the distance of an object seen past the one pair of mirrors, and 
having its image reflected from the other pair brought into visual 
coincidence with the object. (Sealed July 23, 1886). 


8546. S. Tebbut, Nottingham. Apparatus Ap- 

licable to “‘Speed Indicators” or “ Revolution 

ounters.” (8d. 5 Figs.) July 15, 1885.—This invention re- 
lates to the use of two cones lying in reversed positions towards 
each other, and mechanically connected by an adjustable belt for 
the purpose of differentiating and adjusting the speed of indi- 
cators or counters. (Scaled July 13, 1886). 








8631. W. R. Lake, London. (7. Kitsee, Cincinnati, Ohio, 
U.S.A.) Apparatus for Indicating the Presence of 
Fire-Damp in Mines. (8d. 3 Figs.) July 16, 1885.—The 
apparatus consists of a box having two or more superposed cham- 
bers, each of which communicates with the exterior atmosphere 
through wire gauze, and is provided with means for producing an 
electric spark or Gayo, | the incandescence of a wire for igniting 
the gas therein, in combination with a theostat which is ca 
by the heat generated by the explosion to close an electric circuit 
for the purpose of giving an alarm ata distance. (Sealed July 30, 
1886). 


10,174. A. Bonna, Paris. Meter for Water and 
other Fluids, also Applicable for Use as a Motor. 
{lld. 15 Figs.) August 27, 1885.—The water enters by a pipe 
(not shown), through the cylinder M, adistributing chamber 
U, and out at the discharge pipe F. The chamber U contains a distri- 
buting slide composed of an upper and a lower slide valve fixed on 
a valve spindle 7 which is operated by means of a hydraulic spring 
R actuated by the piston-rod of the cylinder M through the 
medium of a system of articulated rods or levers in combination 
with a sector z having a tappet v. The hydraulic spring R con- 
sists of a plunger working in a small cylinder and receiving the 
pressure of the water in the inlet conduit through a small pipe c. 
The space above and that below the piston P of the cylinder M 
are, by means of the slide U, alternately put into communication 
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with the inlet and outlet pipes. If the efflux of water is permitted, 
the piston P is set in motion, and the water filling the space below 
the piston is expelled from the cylinder through the outlet pipe F. 
In its descending movement the piston-rod actuates the lever /, 
causing it to strike the tappet v and impart a circular motion to 
the sector z, which, by means of its connecting-rod, compresses 
the hydraulic spring R. At the moment when the piston P reaches 
the end of its stroke, the spring expands and actuates the con- 
necting-rod K, which rapidly displaces the slide U by means of a 
crank, This movement of the slide causes the pressure of 
the water to act upon the lower surface of the piston P, so that the 
latter is set in motion in the oppesite direction and forces out a 
fresh quantity of water equal to that of the previous stroke. 
(Sealed September 21, 1886). 


13,062. C.J. Howe, Monkwearmouth, Sunderland. 

-Acting Signal Balance Weight. ([8d. 4 Figs.) 
October 30, 1885.— This invention relates to the application to rail- 
way signals of a self-acting balance weight attached to a lever— 
working protected within the cavity of the signal post—and acting 
independently of the ordinary signal gear so as to keep the signals 
at danger until taken off by the signalman, and to replace and re- 
tain them at danger if any of the connections break. (Sealed 
July 30, 1886). 


VALVES, COCKS, &c, 


8380. F. N. Mackay, London. Floats for Regulat- 
the Motion of Valves. [6d. 5 Figs.) July 11, 1885.— 
This invention consists essentially in constructing the float of a 
number of cells of metal, glass, or like rigid material, and in 
he 4 the whole together by a suitable envelope, (Sealed July 
6 
, 


9027. A. G. Brookes, London. (C. I. Gerson, Ham- 
burg). Improvements in Cocks or Valves, (8d. 3 figs.] 
July 27, 1885.—The object of the improvements is to prevent the 
liquid from escaping through the opening through which the 
valve rod passes without using any stuffing-box. An oval ball of 
elastic material is pressed upon the valve seat by a screw when 
the cock is closed. When the pressure on the screw is released 
from the top of the ball, the liquid raises the ball, and presses it 
into a conical cavity, thus preventing the escape of liquid through 
the top. (Sealed July 13, 1886). 


6447. G. Cockburn and A. W. Baird, Kinning Park, 
Renfrew, N.B. sappecteants in Pressure-Reducing 
Valves. (6d. 3 Figs.) May 13, 1886.—This invention has 
for its object to render suitable for high pressures, pressure, 
reducing valves in which the effective pressure on a diaphragm 
combined with the pressure on the opposite sides of the valve 
determines the sition of the valve. In the arrangement 
shown in the illustration, the valve 4 of ordinary form is 
arranged to close up against a seat fixed in an opening in 
an inner part of the casting which separates the inlet 6 from 
the outlet 7; the amcunt of opening is limited by a stop 8 on the 
bottom cover, The valve4 is connected by a short link 10 to a 





spindle 11 extending up through the top cover 12, and having a 
helical spring 13 applied to its outer end. The diaphragm 17, 
which is made with annular corrugations where the pressure acts 
on it, has its outer edge fixed between the top cover 12 and the 
body of the valve casting, whilst its inner edge is held between a 
collar 18 formed on the spindle 11, and aring 19 fixed by a nut 
screwed on the spindle. Between the collar 18 and the ring 19 
are placed a series of metal segments 21, which lie upon the dia- 
phragm in contact with each other with sufficient looseness to 
allow of their inner ends moving freely up and down with the 
valve spindle, These segments strengthen the diaphragm and 
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equalise its action without diminishing its flexibility. The steam 
or other fluid entering by theinlet 6, presses down on the valve 4 
tending to open it, whilst the upward pressure on the dia- 
phragm acting through the spindle 11, tends to close the 
valve. The steam which has passed the valve, and is in the 
outlet 7, acts upwards on the valve 4, and has opposed to it 
the pressure of the spring 13. The load being adjusted to the 
pressure to which it is intended to reduce the steam or fluid on its 

e through the valve, the valve will open or close with any 
variation of pressure so as to maintain the desired pressure at the 
outlet 7 as long as the initial pressure is sufficient for that pur- 
pose. (Sealed September 10, 1836), 


LUBRICATORS. 


10,348. J. Snowdon, London. Lubricator. (8d. 3 
Figs.] September 1, 1885.—This impreved lubricator is designed 
chiefly for the su ply of semi-solid lubricants to the cylinders of 
steam engines. t e lubricant is contained in the vessel a and is 
peacety forced out at the discharge orifice b by the ra i A 
ever i connected to wed convenient working part of the engine 
for obtaining reciprocating motion, by means of a pawl j, rotates 
the rachet wheel k fixed on a spindle having thereon a worm m 
gearing into a worm pinion n engaging with a wheel A attached 





to a raised sleeve p formed on the top of the cover of the vessel a. 
The sleeve p is tap at its lower end to receive the screwed piston 
rod e, which with its piston f forces down the lubricant. en 
the piston reaches the bottom of the cylinder as shown in the 
illustration, its downward travel is arrested by means of the rod 
which is fitted to the end of the piston rod e and passes throug 
the top of the sleeve p, coming in contact with a projecting arm 
r of the jet jand thus taking it out of gear with the wheel &. 
(Sealed September 10, 1886). 


7032. H. H. Lake, London. (The Michigan Lubricator 
Company, Detroit, Mich., U.S.A.) Lubricators. (6d. 8 Figs.) 
May 25, 1886,—This invention relates to sight-feed lubricators. 
A is the condensing chamber, and B the oil chamber, the water of 
condensation being delivered through the pipe A', expelling the 
oil through the ducts C, and discharging it drop by drop from 
the nozzle D into the sight tubes E. ese tubes are transparent 
and filled with water through which the oil rises drop by drop 
visibly, The oil then passes through the passages of the stop- 
cocks F and thence flows to the parts to be lubricated through the 





pipes G. The stop-cocks F are formed with ports, so that by 
turning the stop-cock, oil may be either entirely cut off or fed 
from the sight-feed tubes or the internal chamber of the stop- 
cock independently. By shutting off the sight-feed, oil poured 
into the cup F' will be fed into the tube G, when the valve F? is 
lifted from its seat. Water may be admitted to the oil chamber 
B by turning a valve K which works in connection with a valve 
seat in the lower end of the pipe A'. The interior valve L serves 
to allow the contents of the chamber to escape. (Sealed September 


3, 1886), 
REGULATING APPARATUS. 
9033. W. Henneberg, Gotha, Germany. paratus 
for eehiee ae D of Grain or verulent 
Ma to and o Machinery. (8d. 2 Figs.) 


So 





July 27, 1885.—According to this invention use is made of the 
varying weight of the material in the “eH to effect the auto- 
matic enlargement or diminution of the feeding opening. The 





apparatus is composed of two sheet-iron plates, the upper one A 
of which is inclined about 45 deg, when the hopper is empty, and 
is supported on pivots ata. The lower plate B hangs on the upper 
onein hinges b, and can swing between the fixed pins ¢c, d, as well 
as be lifted and lowered by the turning action of the upper plate. 
The movableness and the more or less sensitive action of the 
tes may be regulated by means of springs and screws. When 
he hopper is empty, the lower plate B nearly touches the feeding 
roller F, so that the material on first entering is retained in the 
hopper. When the material rises to a certain height, the lower 
plate B is moved away from the pinc, and the feeding begins 
(Position I.). From the time when the lower plate touches the pin 
d, the feeding opening will be constant until the material rises in 
the hopper to such a height that the upper apes begins to turn. 
This turning effecta a lifting of the lower plate, and consequently 
an enlargement of the feeding opening (Position II.). This will in- 
crease until the material ceases to rise. (Sealed September 14, 
1 


9796. H. F. Bromhead, London. Gas Regulators 
or Governors. ([8d. 1 Fi.) August 18, 1885,—The gas 
enters 4 the opening B, and fills the chamber D, passes the valve 
E and the opening F', enters the chamber N and passes the second 
valve O and the opening M’, and filling the chamber A, escapes 
by the outlet C. If the pressure of the gas exceeds the load 
(which may be varied by means of the weights Q) on the dia- 
phragm, this latter rises, lifting the weights and pulling up 
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spindle G and valves O and E, thereby closing more or less the 
openings MI, F', and cutting off the gas supply until the pressure 
in chamber A is reduced, when the diaphragm I falls again, 
opens the valves and_allows more gas to ona into chamber A. 

e valve O is so ‘seve upon the spindle G that when the 
valve E is entirely closed, there is still sage way through M!. 
The conical shape of the regulator and the bulbous shape and 
rounded walls of the entrance chamber D are calculated to modify 
the impact of the gas. (Sealed September 21, 1886). 


TRANSMITTING MOTION. 


6283. J. K. Starley, Coventry. Transmi' ‘0- 
tion between ae He or Drums, j8d. 14 Figs.] May 22, 
1885.—Motion is transmitted between the pulleys by cables or con- 
nections consisting of spring wires or strips having spring coils 
formed at intervals in the direction of the length of the cable, 
whereby the cable can spring tothe pulleys and adapt itself while 
passing from the curve to the straight again. (Sealed July 16, 


1886), 

7061. J. Carver, Walsall, Staffs. A Device for 
Gripping Cords, Ropes, Cables, and the like. [6d. 
12 Aye. June 10, 1885.—The improved device consists of a coni- 
cal tube through which the cord is passed and within the bore 
of which is a ball, disc, or slide so placed, that by the action of 
drawing the cord out of the narrow end of the cone, the ball, 
disc, or slide, will pass along the bore towards the narrow end, thus 
forming a wens and completely staying the further drawing out 

( q 





of the cord. ealed July 30, 1886) 
8219. C. Parkin and G. Robinson, Liversedge, Yorks, 
Clip Pulleys. [6d. 3 Figs.) July 7, 1885.—The grip of rope 


driving pulleys is increased by spirally deflecting the groove on 
the periphery, so as not to form angles, but increasing the 
strength where there is most strain. (Sealed July 27, 1886). 

8399. T. White, Thorpe Hesley, Yorks., and G. H. 
Dixon, Sheffield. Links of Chains and the like. (6d. 
4 Figs.) July 11, 1885.—This invention relates to chain coupling 
or connecting links having a loose piece dovetailed in the side 
of the link, and heldin position by one or more centre plates 
securely fastened by screws. (Sealed July 30, 1886). 


8603. G. Temple and W. Rowntree, Sheffield. 
Pistons, (8d. 10 Figs.) July 16, 1885.—This invention relates 
to new forms of piston rings, piston springs, and to an arrange- 
ment for fastening the two parts of the piston together. (Sealed 
July 23, 1886). 

8665. E. Edwards, London. (P. Loison-Prost, Genelard, 
France.) Fas for Dri Belts. (8d. 6 Figs.) 
July 17, 1885.—The fastening consists of a brass plate with arms 
bent over so asto form oval heles through which a rod or wire is 
passed. (Sealed July 23, 1886). 


8720. F. Reddaway, Pendleton, Lancaster. Strap 
or Belting Guides or Forks. (8d. 3 Figs.) July 20, 1885, 
The fork is provided with rollers formed with journals mounted 
to revolve in bearings provided in the fork. (SealedJuly 27, 1886). 


9523. H. Barrett and J. J. Varley, London. Driving 
Bands for ery and Bands and Straps for 
other {8d. 2 Figs.) August 10, 1885.—Elastic 
driving bands are made with flat cores of spring steel coated with 
hemp, and the whole covered with vulcanised india-rubber. (Sealed 
July 30, 1886 

9790. E. J. Liverpool. Manufacture of Flat 
Ropes. (8d. 5 Figs.) August 18, 1885.—Two or more parallel 


round ropes are bound together by binding wires which are caused 
to over the outsides of the round ropes so as to lie in the 
hollows between the strands, instead of ere or rivetting 
them through the centres of the ropes. (Sealed Julg 20, 1886). 
12,804. J. Steele and R. Steele, Manch , and J, 
Leeds. Pitch Chain Gearing. [8d. 4 8.) 
October 26, 1885.—The improved chain link block is made trian- 
gular in form, the base of the triangle being in line with the chain, 
while the a projects on one side of the chain so as to engage 
with similarly shaped teeth formed on the wheel, These blocks 
are connected together by links of ordinary form, (Sealed July 
20, 1886). 

2425. W. C. Blackett, Kimblesworth, Durham. 
Sockets or Attachments for Metal Ropes, [6d. 3 Figs.) 
February 19, 1886.—The end of the rope is placed in an iron or 
steel socket, inside of which is fitted a lining of soft metal, and 





the wire ends are forcibly driven out against the lining and held 





asunder by a tapered plug of soft metal. Toa bolt which passes 
through the double eye formed on the end of the socket, the load 
or another socket may be attached. (Sealed July 23, 1886). 


, Enfield, Middlesex. Improve- 
ds or Chains for the Transmission of 
Work, [lld. 22 Figs.) March 20, 1886.—The improved band 
consists of a continuous chain composed of rows of steel links 
secured together by pins. The bite or hold on the pulleys is given 
by means of intermediate pieces of leather, rubber, felt, &c., 
strung upon the pins of thechain, (Sealed July 16, 1886). 


4545. C. Klauke, Muncheberg, Germany. Wire 
Ropesor Cables. [8d. 5 Figs.) Apr 1, 1886.—According to 
this invention the separate or single strands of wire ropes or cables 
are provided with a protective covering of leather, cord, or twine. 
(Sealed July 27, 1886). 


4759. J. Whitehead, Newcastle-upon-Tyne. Fas- 
teners for Belts for Driving or Turning Machinery. 
(6d. 5 Figs.) April 6, 1886.—The two parts of the fastener are 
attached to the belt by teeth which are pressed into the belt, 
and rivets which pass through both the belt and the fastener. No 
pin or other appliance is required to join the two parts of the 
fastener together. This is effected by the bar of one part being 
passed under the raised portions of the other part, and then both 
parts being turned over until they are ina line with each other, 
when they become interlocked. (Sealed July 27, 1886). 


MISCELLANEOUS. 


7806, J. Filegn and E. Puttmann, Hagen, Ger- 
many. Enam g Metal Sheets for Roonng. and 
other Purposes, (8d. 12 Figs.] June 26, 1885.—The roof 
poses, preferably of sheet steel, are hung radially in a round 
rame and dipped into the enamel. The dipping of the frame is 
effected mechanically so that the movement is quicker when 
dipping in than when taking out the plates. The frame with the 
plates is then placed on a centrifugal apparatus for the purpose 
of obtaining a uniform division of the enamel, after which the 
frame with the plates is first put into an oven of improved con- 
struction composed of drying, baking, and tempering muffles, and 
a cooling chamber. Theseveral compartments are separated from 
each other by sliding doors opening towards the top. (Sealed 
July 9, 1886). 


8471. A.M.Clark, London, (W. M. Rice, Kankakee City, 
lll., U.S.A.) Improved Nut Lock. (6d. Fig.) 
July 13, 1885.—The subject of this invention is the combination 
of a cup-shaped spring washer with right and left-handed nuts 
screwing upon correspondingly threaded portions of the bolt of 
different diameters. (Sealed July 13, 1886). 


8707. F. Elmore, London. Manufacture of Metal 
Tubes and Cylinders. (8d. 4 Figs.) July 18, 1885.—Ac- 
cording to this invention a core, mandrel, or rod provided with an 
electro-deposited copper piece or sleeve is passed through a draw- 
plate or die which lengthens out the copper so as to cover the 
whole lengthof the mandrel with a bright and smooth tube of 
uniform section. (Sealed July 16, 1886). 


8951. D. Johnson, London. Manufacture of Explo- 
sives. [8d]. July 24, 1885.—According to this invention nitro- 
cellulose explosives having any required degree of hardness, den- 
sity, and combustibility, are manufactured by first mixing the 
nitro-cellulose with an oxidising agent with or without a carbona- 
ceous admixture, then forming the composition into grains or 
blocks which are saturated with a camphor solution, and then re- 
moving the solvent and the camphor. (Sealed July 23, 1886). 


8986. J.Clayton and J. Clayton, Manchester. Im- 
rovements in Filters, (8d. 6 Figs.) July 25, 1885.—The 
lters are constructed with closed or partly hollow cylinders 
having their tubular parts or vertical sides cut or formed from a 
single piece of sandstone or similar porous stone. (Sealed August 
,» 


9612, C.D. Abel, London. (C. Linde, Wiesbaden, Ger- 
many.) Manufacture of Ice. (sd. 5 Figs.) August 12, 
1885.—According to this invention clearness of slab ice formed 
in removable moulds placed vertically in congealing liquid, is 
secured by determining a horizontal flow of the water throughout 
its whole depth from one end of the mould to the other during 
congelation. (Sealed July 27, 1886). 


10,933. W. Clark, London. (J. W. Morton, Orange Court 
House, Virg., U.S.A.) An Improved Nut-Lock. [8d. 3 
Figs.) September 15, 1885.—The screw-nut is prevented from 
moving by ag lar its bolt with afreely revolving screw-threaded 
sleeve which carries the nut. The bolt and sleeve are provided 
with registering holes for the reception of a pin to hold the sleeve 
while the nut is being screwed thereon. (Sealed August 3, 1886). 


11,192. S. A. Wa’ London. A Direct-Action 
Spring Motor. [8d. 8 Figs.) September 21, 1885.—This 
spring motor 1s intended for driving sewing hines, and ist 
of a spring band in combination with a driving shaft, which, when 
wound up by akey, actuates direct from the shaft an arrange- 
ment of wheels, in conjunction with which is an automatic ad- 
juster for equalising the driving power. (Sealed July 9, 1886). 


6663. J. J. Purnell, London. Hydraulic Door 
Springs and Checks, [6d. 2 Figs.) ay 18, 1886.—The 
object of this invention is to secure the easy opening and 
the effectual closing of a door. A is a metal reservoir 
partially filled with oil, in which the apparatus is placed. B 
is a cylinder comnyetag a spring c, piston d, piston rod 
and connecting-rod /. e head of the ting-rod is attach 
to a crank g which works on a pin hk. The upper end of this pin 
enters the under framing of the door to ,which it is fixed. As 
the door opens, the pin A follows the segmental movement 
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thus made until the door has reached its utmost swing. By 
this means action is communicated to the piston which moves to 
the other end of the cylinder and draws in oil: from the reservoir 


into the cylinder through a small hole t, the action of which is 
alve k. On the door being liberated, the spring c 
bi Sora bya “ the .aforesaid movement of -_ 


which has been compressed by Q I 
piston, reacts and closes the door, whilst the oil escapes from the 
cylinder through the orifice m, A perfectly smooth movement is 
roduced by the oscillation of the cylinder round the pivot P. 
The absolute closing of the door is insured by giving a flat surface 
toacertain portion of the crank. (Sealed September 21, 1886). 


UNIT TES PATENTS AND PATENT PRACTICE. 

ae aie tikeatons of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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Exploring and Travelling Three Thousand Miles eons 
Brazil, from Rio Janeiro to Maranhdo. By James W. 
Wes, M. Inst. C.E., F.R.G.S. Two Volumes. Lon- 
don: Sampson Low, Marston, Searle, and Rivington. 

[Frest Noricg.] 

Mr. WE t1s’s book will furnish very instructive 
reading to young engineers who are anxious to try 
a little rough life in distant countries. The author 
started with somewhat romantic ideas of the happy 
times which lay before him, but after 3000 miles 
of travel, most of it devoted to a rapid survey of a 
very sparsely inhabited country, almost without 
roads, he brought back a much more sober view of 
the delights of exploring on the outer edge of 
civilisation. Fortunately he did not lose anything 
besides his romantic ideas, for, thanks apparently 
to a strong constitution and a very active disposition, 
he threw off the various attacks of fever and ague 
which he contracted while surveying a swampy 
section, and bore an immense amount of exposure 
and fatigue without injury. At the same time, 
however, he endured as much actual suffering as a 
stay-at-home Englishman meets with during his 
whole life. For weeks together he had to camp in 
the open air, or, at best, under a tent; often the 
night was wet, and even if it were not, the heavy 
tropical dew saturated his rugs as effectually as a 
Scotch mist. The morning found him stiff and cold, 
and after a hurried meal he had to climb into the 
saddle where he passed the day, dividing his time 
between his observations and helping on the weary 
baggage mules who met with all manner of disasters, 
falling down banks, being swept away by the 
current in fording swollen rivers, and sinking into 
swamps. When evening came the camp was found 
and dinner cooked, the piéce de resistance being 
usually beans. Then should have followed the well- 
deserved rest of the weary, but often the mosquitos 
banished sleep, circling round in swarms and driving 
their venomous stings alike through the pale skin 
of the Englishman and the tanned hide of the negro. 
These insect plagues seem to be the pest of the 
country. Besides the mosquitos there are the carra- 
patos, which bite like bulldogs, and hold on in spite of 
the application of matches, tobacco oil, and other 
tortures. Yetif they be snatched off the fangs are left 
rankling in the wound, and may produce serious 
consequences. Ants there are, of all kinds, and of 
every degree of venom. The birni lays its eggs in 
the human body, and it needs very considerable 
patience and skill to coax the resulting grub out of 
its comfortable quarters. If strong measures be 
resorted to and the animal be killed in the attempt 
at extraction, there is the chance of mortification 
being set up. In the pasture lands there are found 
countless miudos, no larger than a grain of ground 
pepper; they hang in the bushes, and on the 
slightest contact spread out in a swarm over the 
intruder’s clothes, ‘‘like a drop of volatile spirit on 
a greasy surface,” as our author says. Their bite 
is maddening, and necessitates the instant disrobing 
of their victim, who must smoke himself and his 
clothes over a fire of green wood before he can get 
clear of his enemies. In addition to troubles of 
this kind the trip was by no means free from grave 
peril, principally from fording rivers and shooting 
rapids, while fever and ague were continual 
dangers, It was, however, safely accomplished, 
with no worse loss than a great part of the author’s 
sketches. 

Mr. Wells formed part of a surveying party 
which had been organised for two purposes. The 
first was to accurately explore the valleys of the 
Rio Paraopeba and of the Rio Sao Francisco, 
as far as the Cachoeira of Pirapora, to find the 
best route for the final extension of the Dom 
Pedro If. Railway to such a point as would bring its 
traffic into direct communication with the Rio Sao 
Francisco. The second was to make an exploration 
by route surveys, barometrical levellings, and re- 
ports between the Rios Sao Francisco and Tocantins, 
to find the best means of connecting the traffic of 
the two rivers, and thus, in connection with the 
railway, to form a grand line of internal communi- 
cation between Rio de Janeiro and the Valley of 
the Amazon. The first part of the work was dis- 
tributed in sections between the various members 
of the staff, who had to find accommodation as best 
they could among the farmers in the locality. Some 
of the sections involved very heavy tree felling ; 
the first section, of 17 miles, which our author under- 
took, occupied him four and a half months. The 











next, 70 miles distant, was in rolling upland ground, 
and 134 miles were got through in 78 days. The 
third, the fifteenth of the survey, was in swampy 
ground near the river, and the party suffered so 
severely from fever, that the men struck work, and 
finally, the author was laid up himself, in spite of 
the wise precautions he observed; the section 
was 31 miles long, and occupied a long time. 
Another piece, of 114 miles, completed Mr. Wells’s 
part of the work ; and after a time spent in finishing 
plans, the railway survey was completed, the staff 
met to compare notes, and then broke up, some 
returning to Rio, and others starting across country 
to explore for new routes. 

Now began the most arduous part of the 
expedition. First, our author proceeded to the 
city of Barro do Rio Grande, 690 miles down 
the Rio Sao Francisco. About half the journey 
was made across the highlands which lie be- 
side the river, and the remainder was by boat. 
After reaching the city, the route, which hitherto 
had been due north, turned westward. First, it 
followed the track from village to village till it 
reached Formosa, and it struck into an unexplored 
country, 150 miles wide, which separates the water- 
sheds of the Sao Francisco and Tocantins rivers. 
This was crossed with much labour and not without 
danger, until a branch of the river, and finally the 
river itself, was struck ; 500 miles further, partly 
in the saddle, but mostly by river, carried the ex- 
plorer to Maranhio, on the northern coast of Brazil, 
and ended his journey, the extremities of which 
were 1330 miles apart measured in a straight line 
across the map. The account of the trip is full of 
shrewd observations on the people, and is well worth 
reading by any one who is interested in the develop- 
ment of the interior of Brazil. It is a splendid 
country, with a fertile soil and magnificent rivers, 
but it is covered with a most apathetic race of in- 
habitants who will need some generations of training 
to rouse them out of their lethargy. In the early 
days gold was plentiful and produce scarce, hence 
the first settlers spread over the country, and by 
their western energy brought a great deal under 
cultivation. But in time the gold failed and the price 
of cattle and grain fell until it would no longer pay for 
transport in a country where distances are immense 
and the roads mere tracks. The racealso became de- 
generated by inter-breeding, and eventually sank 
into sloth. Itwas useless for the farmersto raise more 
than they needed, for there was no market, and 
the people lacked the energy to combine and open 
out means of communication. Hence, the Brazilian 
inland villages are eaten up with idleness, and the 
inhabitants have even lost the ability to work. 
Their houses are the poorest hovels, and the owners 
lie dozing in the hammocks while the wet finds its 
way through the unmended thatch. If a stranger 
arrives they lounge out, hands in pocket, to stare 
at him while he gets his baggage into an empty 
house, if one can be found, for there are no inns. 
They will crowd his doorway and enter his room, 
lolling against any convenient object which promises 
support to their unstrung muscles, but they never 
dream of lending him any assistance, and even if a 
job is offered to them, they regard it a favour to 
accept it, and look to be well paid. Even in the 
houses of the wealthy there is a complete absence of 
elegance and comfort, and a flower garden is re- 
garded as a useless trouble. In such a country 
engineering works must prove unremunerative for 
many years, for the race must be regenerated by 
the infusion of fresh blood before it can utilise the 
resources of the land. 

But although Mr. Wells is very chatty as to the 
incidents of his travel, and the manners and customs 
of the people, he is strangely reticent as to the main 
business of the journey. He tells nothing of his 
survey, and appears to regard that as a kind 
of ‘“‘shop,” which it is becoming to avoid. This, 
we think, is a mistake, for a chapter devoted 
to this subject must have been valuable. We 
do not refer to that part of his work connected 
with the railway, but to the later portion done in 
the saddle and in boats. He made sketch maps of 
the route, and many a young engineer, looking 
forward to a foreign career, would be glad of the 
hints which the author must be capable of giving 
him as to the best means of doing this class of work. 
They would like to know what constitutes a fair 
raie of progress, how frequently the observations 
should be taken, what amount of error may be 
expected, and so on. Perhaps Mr. Wells looks upon 
this kind of work, after his experience, so much as 
a matter of course, that he forgets the difficulties it 








presents to a beginner. But although the technical 
part of the subject is passed over, the author has 
accumulated a large amount of very useful infor- 
mation concerning the climate, railways, and indus- 
tries of Brazil. This he has set forth in a copious 
and valuable appendix. Considerations of space 
prevent us doing justice to it in the present issue, 
and therefore we shall reserve it fora future notice. 





THE EDISON PHONOPLEX. 

THE principle on which the Edison phonoplex is 
based is alee to that made use of in the system 
of simultaneous telegraphy and telephony which 
bears the name of Mr. J. Van Rysselberghe. It 
appears, however, that the credit of the invention 
must be given to Edison, for he led the way, if we 
accept the dates given in ‘‘ La Téléphonie & Grande 
Distance,” by Mr. Charles Mourlon, of Brussels. 
From this book we learn that J. Van Rysselberghe 
took ‘‘ les premier brevets belges” for a principle 
similar to that employed by Mr. Edison, in Feb- 
ruary 20, 1882, and on the 11th and 17th of May 
of the same year, and that finally, on November 16, 
1883, he obtained ‘‘le brevet général.” 

Mr. Van Rysselberghe’s invention was for long 
distance telephoning, using for the purpose a wire 
on which was an ordinary telegraph instrument. It 
utilised the same principle which Mr, Edison employs, 
namely, that if a gradually increasing or decreasing 
current be applied to the diaphragm of a telephone, 
the latter, while fluctuating, does not vibrate so as 
to give an audible or at least an intelligible sound, 
but if the increase and decrease be rapid, the tele- 
phone diap will respond at once, while the 
relay and sounder of an erdinary Morse instrument 
will not be affected. The fluctuation of the dia- 
phragm caused by the gradual currents is a sort of 
buzzing, and in the French work above alluded to, 
is humorously described as ‘‘ friture telephonique.” 

The Gray harmonic system is also another 
attempt in this same direction, but while these in- 
vestigators were struggling in the attempt to 
attain a practical result, Mr. Edison had reached 
the goal, as is evidenced by the fact that his 
phonoplex is at present working in most sat's- 
factory manner on the line running from the New 
York Produce Exchange. There are certain other 
advantages in this system besides its ability to 
work without interference on a line on which are 
the ordinary Morse instruments. The only intel- 
ligible receipt of a message is by the instrument 
for which it is intended, all others being affected, 
if at all, in an unintelligible manner. This is 
accomplished by proportioning the strength of tho 
current to the distance over which the message 
shall pass, or in other words to the known re- 
sistance of the intervening wire. A certain current 
is arranged for a 50 mile circuit, and a different 
one for 75 or 100 miles, the practical working limit 
being about 150 miles. This system has the advan- 
tage over the duplex in that it can be used at any 
desired office intermediate between the terminal 
points, without the necessity of ‘‘ balancing” each 
office in turn and calling it up for such purpose, 
which naturally causes delay and interference. 

It was with a full knowledge of the difficulties 
of the case that Mr. Edison experimented in the 
direction of the phonoplex. He has obtained such 
successful results that he has perfected a method of 
transmission by induction which doubles the full 
capacity of way or through wires, and increases 
facilities to the same extent as though an additional 
wire had been strung ; providing all, and even 
more than all, the advantages derived from an extra 
Morse circuit without incurring the expense of erect- 
ing and the cost of maintaining an additional wire. 

The instruments employed in the phonop!ex 
system for receiving signals respond only to in- 
duced currents thrown into the line by transmitting 
devices, and are in no way affected by Morse waves 
passing along the wire to which they are attached, 
while the Morse instruments fail to be influenced by 
the currents which operate the phones. The length 
of circuits upon which the phonoplex can be ope- 
rated varies between 100 and 170 miles, the limit 
being determined by local conditions. 

The arrangement of phonoplex circuits admits of 
many novel and convenient combinations, which 
have never before been attempted, and which it 
would be impossible to accomplish by any other 
known system of telegraphy. On way wires all in- 
termediate offices may be doubled im their capacity, 
or if it be desirable to exclude any of these, they 
may be omitted, and only such points equipped to 
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work double as is warranted by the amount of busi- | which attends its operation in wet or heavy weather 
ness they offer. Communication may be established | is by no means the least. When Morse lines are ren- 
between terminal points only on a way wire, re- | dered almost unworkable through the presence of 
gardless of whether such points are Morse terminal | heavy escapes, the phonoplex circuits on the same 
stations, or intermediate offices on a Morse circuit. | lines are not in the least impaired. Instances have 
On through wires of great length phonoplex circuits | been frequent where Morse signals could be trans- 
are added for the purpose of absorbing local busi-| mitted only half the length of a wire, owing to the 
ness which, as a rule, circulates within a radius not | cause mentioned, while the phonoplex system was 
exceeding 100 miles of its source. The first phone | operated the whole distance the same as under the 
circuit starts at the initial office, doubling the most favourable conditions. 
capacity to a distance of 100 miles beyond, including| The system is in operation on the lines of the 
or excluding intermediate offices ; the second com- | Baltimore and Ohio Telegraph Company, the Kansas 
mences where the first ends and continues 100 miles | Southern Railway Company, the Atcheson, Topeka, 
further, and the third and fourth follow in turn|and Santa Fé Railway Company, the Pennsyl- 
under like conditions. | vania Railway Company, the Philadelphia and 
This system can be applied to duplex or quadru-| Reading Railway Company, the Canada Pacific 
plex wires and operated from the same terminals, | Railway Company, and the Great North-Western 
or intermediate offices may be cut in and permitted | Telegraph Company of Canada, and is giving 
to work as on an ordinary Morse circuit without | universal satisfaction, and numbers of applications 
interfering with the operation of duplex or quadru-|for circuits to be applied have been received from 
‘a instruments at either end. This enables a| railroads and telegraph companies in the United 
ong stretch of wire to be utilised, which at present | States and Canada, who already at this early stage 
serves only two separate points. |in the development of the enterprise, recognise its 
One of the most. conspicuous variations in the | value in point of economy and convenient adapt- 
arrangement of circuits on account, of its useful- | ability. 
ness, is the establishment of communication on| The instruments employed in this system are 
two separate Morse wires between offices which | illustrated in the annexed engravings. Fig. 1 re- 
otherwise are unable to work direct with each other. | presents the phone, which, however, must not be 
This is accomplished by what is known as ‘‘jump- confounded with the speaking telephone. It is not 
ing.” For instance, two wires, running in different | designed to transmit articulate sounds, but only the 
directions, cross each other at a certain place. The/dot and dash of the Morse code. It replaces the 





first of these is phonoplexed to the point of inter- 
section with the second, and the induced currents 
are then thrown into the latter through a con- 
denser, and pass to ground through such offices on 
wire No. 2 as are prepared for their reception. 
The delays which are attendant upon the trans- 
mission of business upon over-taxed wires, whether 
railway or commercial, may be avoided by pro- 
viding phonoplex circuits to relieve’ the Morse line, 
and in districts on railroads which are covered only 


|ordinary sounder, and the message is read by 
|the clerk listening to its beats and translating 
|them into letters and words. The sound is pro- 
| duced by the beats of the diaphragm against a loose 
|steelring. From the centre of the diaphragm there 
| projects a screwed pin, carrying a thumb nut at its 
| extremity, and encircling the pin loosely is a split 
steel ring. When the diaphragm is snapped sud- 
denly the ring is thrown against the stop nut, and | 
| produces a sharp click. Two currents always follow 


by a single wire. Another great advantage lies in | one another in succession, and produce two clicks 
the fact that phonoplex circuits can never be left| which are separated by an interval representing 
open, either through their own instruments or | either a dot oradash. Over the top of the phone 
those of the Morse line. By reference to the ac- | there is clamped a thin brass plate as a protection. 
companying engravings it will be seen that the open- | The phone is actuated by a current which is sent 
ing of a Morse key in the same circuit has no effect | into the line by making and breaking the circuit of 
upon the phonoplex system; the latter remains|a magnetic bobbin (Fig. 2). This produces an 
intact so long as the wire is not broken, and com- | extra current of great intensity, which affects the 
munication with all offices is at all times insured. | phone diaphragm strongly, while it has no action 
Thus a fruitful source of delay, and often of serious | upon the ordinary Morse instrments. The circuit 
interruption of the railway itself, is provided against | is broken by means of a relay (Fig. 3) operated by 
by this system. |@ key, the reason of this double appliance being 

It would be difficult to say which of the many that the relay gives much more rapid breaks of 
advantages connected with this system of tele-| contact than can be obtained by hand. The key is 





graphy is the greatest, but it is certain that that shown in Fig. 4, where it will be seen that it in- 
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cludes a switch lever. This has two positions, for 
sending and receiving, respectively. In the sending 
position the local battery is in circuit with the coil, 
while in the receiving position the battery is cut out 
and the coil short-circuited. This arrangement 
keeps the battery out of action except at the time a 
message is being transmitted. 

We will now turn to the diagrams of connections 
and explain the action of the instruments. Fig. 6 
shows the actual connections, while in Fig. 7 they are 
arranged diagrammatically for the sake of clearness. 
The phone operator works the key K!. This isin a 
small local circuit comprising the key, the battery 
LB’, and the magnet coil of the relay or transmitter 
R! (see also Fig. 3). The tongue of the relay is con- 
nected through its pivot to the battery P L B, and 
at its other end plays between two stops, both of 
which are connected to one terminal of the coil I 
(Fig. 2). One stop is connected directly, and the 
other (the lower) is connected through the resist- 
ance R. When the key K"'is pressed down the 
magnet of the transmitter is attracted, and the 
tongue drawn away from the upper stop, breaking 
momentarily the circuit of the magnet coil I. The 
extra current is immediately generated and enters 
the main line, its action being increased by the con- 
denser C’, which is provided for that purpose. To 
the left the Morse apparatus K prevents its pas- 
sage, but a way is provided for it by the condenser 
C. The rapid current enters this instrument, and 
by induction flows along the wire on the other 
side to the next station, when the ig 9 
of the phones are rapidly deflected and jerk up the 
rings lying upon them. A second extra current is 
produced when the tongue of the transmitter meets 
the bottom stop, but this is comparatively weak, 
and is further reduced by the resistance R", so 
that it does not produce any audible effect. When 
the key K! is raised, two extra currents are again 
produced in succession, the first being the weaker. 
This variation in the order is sufticient to produce a 
slight change of tone of the phone, and thus the 
clerk can distinguish between the up and down 
motions of the key. 

The Morse apparatus is shown to the left of the 
diagram, and consists of the usual parts, except 
that a by-pass, containing the condenser C, is formed 
around it. The impulses emitted by the key are 
graduated or lengthened by the coil R, and also by 
the coil I. These, however, do not reduce the 
speed of working, but they only render the im- 
pulses less abrupt, so that they have no audible 
effect in the phones. The two methods of working 
can be carried on simultaneously without affecting 
each other in the least. The ways in which the 
phone circuit may be superposed on a Morse line 
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areshown in the diagrams, Figs. 8to 16,in which the| _ It is confidently believed that the advantages of 
black line is the Morse circuit, and the dotted line the phonoplex system are so apparent that they 
the phonoplex circuit. Fig. 8 shows all the offices | will be appreciated at the first glance. If any one 
connected on the latter system ; Fig. 9 shows half has sat as the writer has done and listened involun- 
the offices doubled in their capacity. Those which tarily to the amount of private business which has 
are touched by the dotted line can communicate | been made public for want of just such an arrange- 
with each other either on the Morse side or by | ment as the phonoplex, he will at once grasp it in 
means of the phonoplex circuit. In the ‘blind’ its entirety. The matrimonial bureau should 
stations—those which the dotted line avoids—the encourage it in the telegrapher’s union, for court- 
keys and relays are bridged by condensers to afford | ing on the wires will now be within the reach of 
a channel through them for the phone currents. In| every “plug” operator, and without the fear of any 
Fig. 10 the phonoplex circuit is shorter than the manager, since by the phonoplex only the two 
other, and is connected to each at the ends. It is | working offices are affected, and there is no such 
not necessary to bridge the key beyond its ex- thing as “*cutting-cut” by intermediate stations. 
tremities. Figs. 11, 12, and 13 show three other To a broker who may desire perfect secrecy be- 
modifications. Fig. 14 shows a phone circuit partly tween the terminal points when he has a stock 
on one Morse wire and partly on another. Fig. 15| order to transmit, such an arrangement is in- 
ee a Morse duplex circuit, the wire passing valuable, and it is evidently but a question of 
= rmediate offices. Fig. 16 in the same manner time when the phonoplex will be adopted on all 
i —— the phonoplex system applied to a railways, the more especially since its use in no 
aun ruplex line for the purpose of utilising it as a| way interferes with that of the ordinary Morse 
way wire. instrument. 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 389.) 

Tue last sitting of the recent meeting was held 
on Friday, the 8th inst., Dr. Percy being again in 
the chair. 

THe Removat or METALLOIDs, 


The first paper on the list was contributed by 
Mr. F. W. Harbord, of Bilston, and was entitled 
‘‘Some Preliminary Experiments on the Removal 
of Metalloids in the Basic Siemens Furnace.” The 
experiments were originally undertaken especially 
to study the removal of sulphur, and the pig used 
was purposely high in sulphur. The investigation 
was afterwards carried further, so as to embrace 
other impurities. A circular Batho 5-ton furnace 
with a suspended roof, and lined with basic ma- 
terial, was used. In each cast the charge consisted of 
about 60 per cent. pig, 30 per cent. steel scrap, and 
3 per cent. of spiegel. The author illustrated by 
means of curves on a diagram the percentages of 
silicon, phosphorus, manganese, and sulphur which 
passed out in a given unit of time as the results of 
two casts; and on two other diagrams he had 
added, for the purposes of comparison, similar curves 
referring to the removal of the metalloids in the 
ordinary puddling and basic processes. Com- 
paring the first-named diagram with that of the 
puddling process, thoy were seen to be very 
similar, in fact almost identical. In the first two 
units of time in the puddling diagram practi- 





cally the whole of the silicon and manganese and 
40 per cent. of the phosphorus were removed, and 
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during the melting period in the basic Siemens 
process very nearly the same percentages are oxi- 
dised. The phosphorus curves were practically the 
same until the end, when the Siemens curve went 
up to 98 or 99 per cent., whilst the puddling curve 
remained at 80 per cent. The sulphur curves were 
approximately the same, about 5 per cent. more being 
removed in the puddling furnace. Inthe Bessemer 
basic process the ultimate removal was about the 
same as in the Siemens, but the rate, for any given 
unit of time, was very different. In the case of 
phosphorus, for instance, the curve was almost the 
reverse of the Siemens curve, as, instead of passing 
rapidly out, it practically all remained until the final 
stage of the process. A curve for carbon was not given 
by the author, as its removal varied so much as to put 
it beyond expression. Analyses of slags in some 
further experiments, the details of which we regret 
we have not space to quote, led the author to con- 
clude that far less time is required when a large 
excess of oxides is present. Within certain limits 
the smaller the quantity of lime which can be used 
the better, not only on account of expense, but 
because any excess above that required to fix the 
phosphorus only dilutes the slag and retards its 
oxidising action. Sulphur did not appear to be 
much affected by the oxidising power of the slag. 
In the experiments in question nearly the whole of 
the iron present in slags was present in the form of 
protoxide. Whether it oxidises the impurities by 
giving up its oxygen and being reduced to the 
metallic state, or whether part of the protoxide is 
oxidised by the atmosphere of the furnace into 
magnetic oxide, and is again reduced to protoxide 
—so acting as a carrier of oxygen from the air 
—is, the author considered, a question open 
to discussion ; he, however, thought it probable that 
the work would be done by both these reactions. 
Sir I, Lowthian Bell had removed 98 per cent. of 
silicon, 45 per cent. of sulphur, and 44 per cent. of 
phosphorus by passing molten iron through melted 
oxide. This, the author pointed out, is exactly 
what is done in the basic Siemens furnace, only the 
time of contact is longer, and the basic conditions 
more perfect, so that the impurities are more com- 
pletely eliminated. As the charge is melted it runs 
down into the hearth, and is actually puddled in a 
molten bath of oxide while the other part of the 
charge is melting. The difference between this and 
puddling is that, instead of depending upon the 
puddler’s rabble for intimate admixture, the tem- 
perature is maintained sufficiently high to keep 
both cinder and metal ina state of fluidity, thus 
insuring as intimate a contact as by any mechanical 
means. 

The author thought it probable that by using 
excess of oxide of iron with a fair proportion of 
lime to fix the phosphoric acid, molten iron might be 
taken direct from the Siemens furnace and the metal- 
loids would then be removed ina much shorter time 
than at present, and the expense of remelting be 
saved. He was, however, not sure that any great 
saving would be effected by this. Ifthe composition 
of the slag could be properly regulated during the 
melting period, hematite pig might be used, and as 
soon as the charge was melted the conversion into 
finished steel would be completed. The time gained 
might more than compensate for the extra cost of 
basic linings, lime, and ore ; especially as the slag 
would be free from phosphorus and could be used 
in the blast furnace. 

Although it might not be possible to so regulate 
the slag, the silicon and manganese can be removed 
during the melting period ; and the author thought 
that by melting down hematite iron in a basic 
furnace, and tapping as soon as the bath is melted, 
a very admirable metal for steel castings would be 
obtained. It would simply be a pure carbide of 
iron, which is considered by some metallurgists to 
be the ideal steel. As far as analysis can tell, it 
should be very suitable for too] steel. These sug- 
gestions can, however, only be verified by experi- 
ment. 

The discussion on this paper was opened by Mr. 
Gilchrist, who looked on what had been put for- 
ward as a complete key to the success of the basic 
open-hearth process. It was important to see how 
the experiments confirmed each other. The slag 
analyses were of the greatest importance, and the 
speaker here quoted at some hngthk trons the paper 
in support of his remarks. One experiment, of 
which the author had given particulars, he, the 
a stated was the most rapid case of dephos- 
phorisation he had ever met. (In that case a most 
inferior white iron had been used, containing 3.56 


of phosphorus, which at the period of melting was 
reduced to .07, and in the finished metal was .038.) 
It was satisfactory to find the experiments confirm- 
ing each other, for it was unfortunately not always 
so. Referring to the same experiment again, he 
thought that the heat of the furnace should receive 
some consideration. It used to be said that if there 
was too much heat it was impossible to dephos- 
phorise. That fallacy he hoped was dead and 
buried. He thought that there could not be too 
much heat in this respect, for there would be 
trouble with the lining first. In some of the 
material produced, particulars of which were given 


by the author, they had what was practically) 


identical with wrought iron, and to keep it melted 
there must be very great heat, more than was 
usual in ordinary practice, in which he thought 
there was not, at the time of melting, sufficient heat 
in the furnace to keep wrought iron melted. That 
was an important point, because in order to have 
the necessary oxidising condition the wrought iron 
must be kept melted. There was no difficulty in 
obtaining the desired result by charging with the pig 
and limestone enough oxide of iron for the purpuse. 
The speaker made reference to the speed of work- 
ing in some Continental works, which he had not 
seen equalled in England, and thought the com- 
parison, made by the author, of the open-hearth 
process and puddling, of great interest, especially 
with reference to the old process of Cort on a sand 
bottom. They were now puddling on a basic bottom, 
and he thought that the production of steel in open- 
hearth furnaces on acid bottoms would die out. In 
some Continental works they were making 200 tons 
of steel a week in an 8-ton furnace withabasic bottom 
using 80 per cent. of steel scrap and 20 per cent. of 
hematite. In this way they got a better quality, 
and also increased the speed of working. In a Con- 
tinental works there were formerly two furnaces, 
one with a basic and the other with an acid sole. 
They were worked in other respects under similar 
conditions, but the basic furnace gave 25 per cent. 
more material. The second furnace had also been 
since fitted with a basic bottom. 

M. Ferdinand Gautier said, in reference to the 
figures he had given the previous day on elimina- 
tion of silicon and phosphorus in the open-hearth 
process with a chrome iron ore bottom, after the 
melting of a charge which had lasted four hours the 
elimination was as follows : 


Carbon 
Silicon si 
Phosphorus 


Per cent. 
ms 30 


94 
74 


In further investigation of this point a pig iron 
of 1.50 to 1.70 of phosphorus was taken and con- 
verted by the Bessemer process into a metal with 
.l carbon, .2 silicon, the phosphorus remaining the 
same, and the converter being acid. The metal, 
without any addition of manganese, was cast into 
ingots which were put on an open-hearth furnace. 
The melting was long, about double the ordinary 
time, owing to the high point of fusion of such a 
metal, but when it was complete the elimination of 
all the phosphorus was complete. The furnace had 
a basic bottom. 

Mr. James Riley said that he had had a small 
open-hearth furnace with a basic bottom. It had 
turned out some marvellous metal, but how far it 
might be a success from an economical point of 
view he was not prepared to say, but its practical 
success, apart from this, was certain. 

Mr. Stead, after complimenting the author on 
his paper, said that with regard to what had been 
stated as to oxides of iron in the slags, he would 
point out that when the temperature is very 
low, magnetic oxide is produced, but with in- 
creased temperature protoxide prevails. But the 
slag is drawn from the furnace at a high tempera- 
ture, and protoxide is therefore likely to be found, 
and as a matter of fact is found. Another point 
the speaker dwelt upon was that the higher the 
percentage of sulphur in the pig the larger the pro- 
portion that would be removed. Some experiments 
that had come under his notice showed that in 
using pig iron with one per cent. of sulphur, the 
quantity was reduced to one-tenth of one per cent. 
in the bar iron. In the analyses of slags, quoted 
by the author, there was a high percentage of 
alumina, and he thought this might act in place 
of theacid lining. The speaker then referred to 
some statements contained in a pamphlet which 
had been distributed previously to the meeting, and 
produced some masses of crystals, the results of 





experiments he had previously made showing the 





effect of lime, phosphoric acid, &c. He next re- 
ferred to a newspaper controversy in which he had 
borne a part some years ago, and concluded a long 
speech, which unfortunately was imperfectly heard 
in many parts of the room, by some speculations 
as to the effect of blowing lime through tuyeres, 
which process did not appear likely to prove of 
practical utility. 

Mr. James Riley, speaking again, said that in 
the basic open-hearth process the phosphorus is got 
rid of, and there is then what is really hematite 
iron to work with. Mr. Turner, of Birmingham, 
speaking of the action of the ferrous oxide, re- 
ferred to a paper he had read two years ago, and 
which was printed in the Journal of the Chemical 
Society. 

In replying briefly to the discussion Mr. Har- 
bord stated that he was going to make further 
investigations on some points touched on by the 
speakers. He agreed with the remarks of M. 
Gautier as to the effect of oxide of iron, but in the 
course of researches had not met with effects 
ae crystals similar to those shown by Mr. 
Stead. 


Castina Steet CHAINS. 


The next paper on the list was contributed by 
M. Ferd. Gautier, of Paris, and was entitled ‘‘ On 
the Casting of Chains in Solid Steel.” After re- 
ferring to the usual methods of making ordinary 
wrought-iron chains, and describing some unsuccess- 
ful attempts that had been made to introduce steel 
chains, the author proceeded to lay down the neces- 
sary conditions for casting chains in solid steel. 
These were as follows : 

1, For economy it is necessary to have a quick 
method of moulding the links. 

2. It is necessary to employ steel of such a 
character as to afford the most perfect security— 
steel that is quite solid, and absolutely without 
blow-holes. 

3. It is necessary to avoid all cracks or similar 
defects likely to result from skrinkage of metal. 

MM. Joubert and Leger, of Lyons, have, theauthor 
thought, succeeded in overcoming these difficulties, 
their process combining chill castings and instan- 
taneous removal from the moulds. The iron moulds 
are obviously economical, and chilled casting is the 
best method of retaining unaltered the structure of 
steel, which was originally without blow-holes. It 
is easy, for example, to get a solid soft steel, if 
silicon and manganese are added in suitable propor- 
tions ; but it is not always possible to maintain it 
in that condition if itis cast into complicated shapes 
by the use of sand moulds. This difficulty is due 
to the action of the metal on the moulds, in which 
gases are occluded that are unable te escape before 
solidification takes place. Instantaneous removal 
from the moulds is absolutely necessary with a 
metal having so high a shrinkage as steel, so as to 
allow the links to contract and so get rid of cracks. 

In carrying out the process a link, having been 
previously cast, is kept in a vertical position by an 
iron casting block, which is in two pieces lying one 
on the other in a horizontal position. At the end 
of this block there is a casting hole, used as a head 
to feed the casting. This part of the mould may be 
made of sand in order to keep the steel liquid for 
a longer period than it would be if cast in iron, 
should such a course be rendered necessary by the 
special character of the steel employed. The in- 
stantaneous removal of the moulds is done through 
three blocks or tups, which are connected with a 
shaft that may have an oscillating movement de- 
pending upon a hand beam. Two of these blocks 
are so arranged as to act on the two ends of the 
upper part of the mould, which they can thereby 
raise, whereas the third block, being connected 
with the lower part of the mould, can let it down. 
Thus by the movement of a hand lever the mould 
may be opened and the casting liberated so as to 
cool and shrink. 

The finishing of the chain is a simple process. 
Several casting blocks are placed on a revolving 
turntable, or a truck on wheels. It is possible to 
cast several pieces of chain together, each cast 
adding a link. After the opening of the moulds a 
workman cuts the head off the link, and afterwards 
files the cut, should that be necessary. The links 
are subsequently placed in a vertical position and 
the casting is continued as before. The link having 
been completed in this way, it is annealed and 
hardened in oil, if necessary, after which it is ready 
to be tested. : 

Crucible steel, generally, would be suitable for 
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this process, and probably also the Mitis metal, 
as well as the high manganese steel and chrome 
steel. 

The following specimens of chain made in the 
way described were exhibited : 

1. A piece of chain 20 mm, in diameter of link 
which had stood a pull of 38 tons per square inch. 

2. A piece of chain 24 mm. (nearly 1 in.) in dia- 
meter. 

3. Three links connected together, having a dia- 
meter of 48 mm., or nearly 2 in. 

In the discussion which followed, Mr. J. W. 
Spencer, of Newburn Steel Works, Newcastle, was 
the principal speaker. He regretted that the paper 
just read was not on the original programme sent 
round to members, as, had it been, he would have 
had more information to lay before the meeting. 
He might say generally, however, that the process 
described by the author had previously been intro- 
duced, and a patent had been taken outin England 
for exactly the same plan four years ago. Asa 
maker of steel the matter was introduced to him, 
and he was asked to carry out some experiments, 
and subsequently he made a considerable number 
of chains of varying sizes, and speaking as a steel- 
maker, he could say that success had attended their 
manufacture. From the first the small chain was 
comparatively easy to cast, the great difficulty 
encountered being the contraction in cooling. 
This difficulty was very apparent in the longer 
links, as the crucible steel which was used con- 
tracted in the chill mould. Experience, how- 
ever, suggested improvements in the mechanism 
for disengaging the moulds, and at the present 
time they were in a position to manufacture 
and sell cable. Some time previously they had 
been offered an order for making a steel cable for 
dredging purposes, but they were then not suf- 
ficiently advanced, and had to decline the work, 
but the difficulties had been since overcome. He 
had not had very high hopes of the scheme when 
first submitted to him, and had by no means 
encouraged the inventor to proceed in his investi- 
gations, considering the difference between the 
prices of crucible steel and iron, and remembering 
that shipowners would take the cheapest of any- 
thing so long as it would pass Lloyd’s or the Board of 
Trade. Thechains made at his works had been con- 
structed of very mild steel of about 28 tons tension, 
but he thought that a metal of a tensile strength as 
high as 34 tons might be used. In the competitive 
tests between the iron and steel cables they had 
taken pains to get the best iron that could be 
obtained. There was one practical difficulty that 
would tell against the general introduction of steel 
cables. It would be necessary to have a steel fur- 
nace at the testing house, or else to make the tests 
at the steel works. Mr. Spencer thought, however, 
that a good many difficulties had to be overcome 
before a 60 fathom chain cable could be made with 
cast-steel links. 

Mr. Rogerson referred to some cast-steel chain 
shown in the Exhibition of 1867. This was made 
under a patented system, and the manufacture was 
only abandoned on account of the expense. 

Mr. Fox said that the firm he represented, Fox 
and Co., of Millwall, had been for some time 
engaged in steel chainmaking, and although they 
had met with many difficulties, and had had much 
trouble from the contraction of the metal, they had 
got over these, aud could now produce cast-steel 
chains. The speaker exhibited a piece of 3 in. steel 
link chain which had broken at 11 tons, and other 
examples of a similar nature. He also showed a 
heavy steel swivel in which one part had been cast 
on the other. 

After a few words from Mr. Hardisty the Pre- 
sident proposed a vote of thanks to M. Gautier for 
his paper, after which the next contribution was 
taken. 

Inpian Brass CHAIns. 

This was an interesting paper contributed by Mr. 
C. Purdon Clarke, and entitled ‘‘ The Process Em- 
ployed in Casting Brass Chains in Jeypore, Rajpu- 
tana.” The object treated of was the peculiar ank- 
let known as santh, which is made up of flat links in 
one casting. Several specimens of these beautifully 
made chains were shown, besides the moulds in 
which they were produced. The process consists 
of moulding with red clay on wax, the latter being 
melted out. No doubt the success of the operation 
depends soon on the great manipulative skill of 
the native workmen and the careful patience which 


«! eeitie of Oriental handicraftsmen gene- 
y. 





The last paper read at the meeting was contri- 
buted by M. Gautier, and was entitled 


Sinicon 1n Founpry Pia. 


The author commenced by pointing out that it 
was only since the introduction of the Bessemer 
process that silicon has played an important part in 
metallurgical operations. The proportion of silicon 
originally deemed to be desirable in Bessemer pig 
was superior to 1.5 per cent. The intense heat deve- 
loped by the burning of the silicon in the Bessemer 
converter, causes the silica produced by its oxida- 
tion to remain in the bath and to retain all its heat, 
in which respect it differs entirely from the carbonic 
oxide, which is the product of the oxidation of 
carbon. Hence silicious pig came to be manufac- 
tured in large quantities in Cumberland and North- 
west Lancashire. In treating of the effect of 
silicon in preventing blow-holes in steel castings, 
the author referred to the paper read before the 
Institute, at the Glasgow meeting of last year, 
by Mr. Charles Wood, and Mr. Turner’s paper 
of last May. In the former of these the experi- 
ments of Mr. Turner, as to the influence of silicon on 
foundry pig, communicated to the Chemical Society 
in 1885, were referred to. These experiments had 
led to Mr. Stead’s investigations with Middlesbrough 
pig, which resulted in the conclusion that white pig 
iron, with a suitable addition of silicon, could give 
grey castings of the best quality. The author con- 
sidered this discovery of perhaps more importance 
than that of the basic process itself. With regard 
to Mr. Turner’s paper, the only suggestion he would 
offer in criticising his experiments was that he (Mr. 
Turner) had employed as pure cast iron some South 
Staffordshire wrought iron melted in a crucible with 
a mixture of charcoal. This iron had .5 per cent. 
of combined carbon and 1.5 per cent. graphitic 
carbon, such a content being low compared to that 
of the best foundry pig, which contains on an average 
3.0 to 3.5 of graphitic, and .5 to 1.0 of combined 
carbon. It is therefore to be feared that the effect 
of the presence of 2 per cent. more of carbon would 
alter the percentages of silicon stated by Mr. Turner 
in relation to the maximum of tensile crushing and 
transverse strength. 

The author then proceeded to point out that a 
true pig iron, putting aside special alloys such as 
spiegeleisen, cannot have more than 4 per cent. of 
combined carbon. White pig iron, not specially 
high in manganese, has its whole content of carbon 
in the combined form, and cannot have more than 
4 percent. This figure is the limit of the affinity 
of carbon for iron. It is easy to produce from the 
blast furnace a ferro-silicon containing, at least, 10 
per cent. of silicon. Alloys containing respectively 
13.78 and 18.77 per cent. of silicon had been ob- 
tained by Dr. Percy, the former by smelting a mix- 
ture of oxide of iron, silica, and charcoal. Herr 
Hohn had obtained as high as 30.51 per cent. of 
silicon alloyed with iron, and_Caron held there was 
no limit to the combination of silicon with iron. 
Stopping at 30 per cent. it is clear that silicon has 
seven or eight times more affinity for iron than 
carbon. If, therefore, a suitable proportion of 
silicon be added to white pig, having all the carbon 
combined, the iron will combine with the carbon 
and silicon according to their degrees of affinity for 
itself, and the greater part of the carbon will be- 
come graphitic with the result that grey pig is pro- 
duced. The graphite produced, however, is in very 
small particles indeed, while the colour of the mix- 
ture is light grey. On the other hand the metal is 
more homogeneous and less porous, the constituents 
being at the same time more dense than in a first- 
class foundry pig with large grains of graphite 
intermixed. Such an artificial grey pig must have 
greater strength than a grey pig otherwise pro- 
duced. If, on the other hand, silicon be expelled 
from grey pig in which the greater part of the 
carbon is graphitic, the carbon will be combined, 
and the grey pig will become white. The author 
illustrated his statements by reference to the re- 
fining of pig iron and the Bessemer process, and 
quoted a paper of Professor Akerman. 

From the facts mentioned M. Gautier deduced 
the two following laws for the use of ironfounders : 

1, That in white pig iron an addition of silicon 
precipitates the combined carbon in the form of 
graphite, and causes grey pig to be produced. 

2. That in grey pig iron the expulsion of silicon 
converts the graphite into combined carbon, and 
produces white pig. 

With the experiments of Mr. Wood and Mr. 
Stead before him, the author suggested the use of 











ferro-silicon, having 10 per cent. of silicon, in work- 
ing several mixtures of hard pig iron more or less 
white in character. The results the author de- 
scribed as astonishing, and he was able to say that 
more than one hundred foundries in France have 
abandoned the use of Scotch pig iron in their 
mixtures, and had substituted ferro-silicon. The 
paper next enumerated the several kinds of scrap 
iron generally in use in foundry practice, and the 
influence of silicon was pointed out. It was stated 
that burnt pig, such as that obtained from gas 
retorts and having askin of oxide of iron, might 
be suitably employed as a mixture. The charac- 
teristics of the castings obtained by this artificial 
manufacture of grey pig may, the author stated, 
be described generally as of very close grain, with 
of course, a light grey colour, since the graphite is 
more uniformly disseminated throughout the mass. 
The castings are exceptionally soft and easily 
worked, and they remain grey when cast very thin. 

It is well known that pig iron becomes unsuited 
for foundry use after being repeatedly melted. 
This, as was shown by an analysis quoted by the 
author, is because the total carbon remains almost 
constant, but the contents of silicon and manganese 
rapidly diminish. The ultimate result of this 
process must be that the carbon becomes entirely 
combined, and an unsuitable white pig is produced. 
An addition of 1 to 5 per cent. of ferro-silicon con- 
taining 10 per cent. of silicon will improve the 
quality of the castings and neutralise the injurious 
effects of white pig. 

There is no difficulty whatever in the use of ferro- 
silicon by founders. This alloy is not so easily 
melted as ordinary pig. The alloy is broken in 
pieces and introduced into the cupola together with 
the ordinary pig and scrap. In order to insure a 
perfectly homogeneous mixture, the best practice is 
that followed in Germany, viz., to use a cupola 
with a forehearth in which a large part of the melted 
metal is collected before tapping. It is desirable, 
when adopting this new practice for the first time, 
not to work on too small a scale, and to avoid acold 
cupola. 

It was formerly the practice in France to pick 
out all the burnt or white iron in scrap, as by no 
practicable addition of Scotch pig could it be used. 
Now, however, by the use of ferro-silicon such iron 
is regularly employed in every-day practice, and 
Scotch pig not used at all. The fact having sug- 
gested itself that the limitations of Scotch iron to 
neutralise the effect of white iron in the scrap were 
due to the want of silicon, the author made experi- 
ments with a mixture of scrap and burnt iron with 
No. 1 Scotch, and such an addition of ferro-silicon 
as would be necessary in order to obtain a wmini- 
mum of 2 per cent. of silicon, supposing that the 
Scotch pig contained no silicon at all. The result 
of the experiment was not satisfactory, as the iron 
obtained remained mottled. From this it was sup- 
posed that the Scotch pig contained something that 
produced an action contrary to that of silicon, 
and tending to combine carbon with iron, unlike 
silicon, which precipitates carbon. On consulting 
authorities the following analysis of Scotch pig 
was found : 


Per cent, 
Combined carbon... ta oe id 42 
Graphite sas i sea aia int 2.80 
Silicon ... es 2a dae ye Ss 2.14 
Manganese... a “ar PS oa 1.87 
Phosphorus ... és aaa <a a 50 
Sulphur aaa me .04 


The author regarded the high percentage of 
manganese as the cause of the injurious effects of 
using Scotch iron to precipitate carbon. It was there- 
fore suggested that the manufacture of Scotch iron 
might be improved by keeping down the manganese 
to less than .5 per cent., and raising the silicon to 
2.5 or perhaps 3 percent. The detrimental effect of 
manganese in foundry practice depends on its alleged 
property to cause carbon to combine with iron, a 
fact which is illustrated by speigeleisen and ferro- 
manganese which can have 5 or 6 per cent. of com- 
bined carbon, whereas no white iron, in the absence 
of manganese, can have more than 4 per cent. 

The author then referred to the influence of 
silicon upon chilled castings. The difference be- 
tween the white and grey parts in a chilled casting 
are, that in the chilled part all the carbon is com- 
bined, while in the rest only a portion is combined. 
It is obvious, therefore, that the iron for such cast- 
ings should have as little silicon as possible, as the 
function of that metalloid is to destroy the com- 
bination of iron and carbon. It might also be said 
that the more manganese the iron contains, the 
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fluence. The fact that carbon had very little, if 
any, influence, was shown, the speaker said, by the 
results of M. Gautier, Mr. Wood, and himself. 
Thus, M. Gautier recommended from 2 to 2.5 per 
cent. of silicon when using scrap iron. Mr. Wood, 
with Cleveland iron, recommended 1.5 to 1.75 per 
cent. for strong iron; or 2.5 to 2.75 for giving 
softness. The speaker’s own experiments gave a 
maximum tensile strength, which was practically 
the point in question, with 2 per cent. of silicon, but 
from the shape of the curve which had been plotted 
to illustrate these experiments, he had recom- 
mended 1.8 per cent. There was, the speaker said, 
a practical identity in these values when slight 
allowance was made for the very different characters 
of the irons used. 

The suggestion of M. Gautier that the action of 
sulphur, phosphorus, and manganese should be 
studied, was excellent. But such research would 
involve the labour of a lifetime, although it is a 
labour that could not fail to yield a rich harvest to 
earnest workers. The speaker was at one with the 
remarks made by M. Gautier as to the changes 
which take place during remelting cast iron, and 
as to the influence of manganese, and he referred 
to previous opinions he had expressed on these 
points. During the past summer he had made some 
experiments, at the instance of Mr. A. B. Brown, 
at the Rosebank Foundry, Edinburgh. These ex- 
periments were of two kinds, one directed to the 
production of an iron of especial strength for 
hydraulic cylinders and similar purposes, and the 
other to obtain good soft foundry iron. In the first 
case a series of casts were made, beginning with a 
very hard mixture of selected Scotch pig iron, and 
gradually adding 7 per cent. silicon pig until the 
mixture was too soft for the purpose in view. In 
each experiment two or more turned test-pieces 
were prepared from bars cast on the cylinder, 
spiral, or other object which was being made. Some 
selected test-pieces from the mixture, supposed to 
contain about the right proportion of silicon, gave 
respectively a tensile strength of 14.2, 14.7, 15.8, 
and 17 tons per square inch ; unusually good values 
for British iron. In the production of soft foundry 
Iron Scotch scrap was mixed with silicon pig, 
together with not more than 25 per cent. of pig 
iron. The scrap which usually constituted 75 per 
cent. of the mixture would correspond with the 
‘*large and small broken castings” mentioned by 
M. Gautier, and it was interesting to note that 
within 0.1 per cent. of the amount of silicon which 
M. Gautier had recommended had been added in 
this case. The result, the speaker said, was highly 
satisfactory. During the last week of the experi- 
ments four casts were made with the mixture. The 
metal was sound and very soft, while the tensile 
strength was very high and remarkably uniform, 
being 13, 13, 134, and 13 tons per square inch on 
the respective days. During the experiments the 
scrap was charged three times, good results being 
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obtained in eachcase. The cupola used had a fore- SEA-GOING TORPEDO BOATS. 

hearth as recommended by M. Gautier, though this| Next to speed, seaworthiness is probably the best 
is not so necessary when large quantities are melted, | qualification a modern torpedo boat can possess, and to 
The experience also showed the value of tolerably | both these points, Mr. Schichau, of Elbing, Prussia, has 
hot working, and generally it was instructive to | for some time past paid the greatest attention. A large 
notice how closely the work at Rosebank Foundry first-class torpedo boat, built for the Chinese Govern- 
corresponded with the results now brought forward ment, left the wharf in June this year, ys ay = 
by M. Gautier, as based on the experience of French out under her own steam to Foochow in China. is 


? : I k length of 144 ft. 4 in., idth of 16 ft. 
foundries. In conclusion the speaker would add a by lg pg ten of 7 ft. 2k - ig ee aaa 


word of warning. Silicon is only one constituent in | distance from Elbing to Dartmouth in three days five 
cast iron, and sulphur, manganese, and other ele- hours, Dartmouth to Lisbon in two days nine hours, 
ments have also to be considered. It was also 
essential to have silicon present in right propor- 
tions. 

Dr. Percy, in closing the discussion, said that | 
modern metallurgists were very apt to reinvent | 
processes, and referred to the labours of Swedish | 
metallurgists in support of his statement. What 
Mr. Riley had said as to carbon in pig iron was also 
a case in point, as the same results had been ob- 
tained in his laboratory years before. 

M. Gautier was not called on to reply to the dis- 
cussion, and the sitting terminated with the usual 











Initial Pressure 115 16s. 


votes of thanks and other formal proceedings, the caewn 12 Woe. batow 
reading of the remaining papers being postponed. sie Reve . 960 . 
They were as follows : ne 





‘* On the Chemical Composition and Mechanical | 
Properties of Chrome Steel,” by M. Brustlein, 
Unieux, France. ‘‘On American Blast Furnace | 
Practice, with Special Reference to the Works of 
the North Chicago Rolling Mill Company at South 
Chicago, Illinois,” by Mr. W. F. Gordon, Phila- 
delphia. 

On the afternoon of Friday a large number of the | 
members visited Chatham Dockyard, an account of PA 
which will be found on another page. | 
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DUPLEX PUMPING ENGINE. 
THE duplex pumping engine we illustrate above is | 
designed on a principle well known to our readers, | Praie. | 


which experience has shown to om an exceedingly | Lisbon to Gibraltar in nine hours, and from Gibraltar 
C 








that is, the valve of one cylinder is operated from the | 
piston-rod of the other. This is an arrangement | 








steady delivery, and to be adapted for pumping against | without any intermediate stoppage, it steamed to 
a very heavy resistance. As an example we may | Port Said in seven days and four hours. The next 
quote the hydraulic lifts at the Mersey Tunnel ; some | stage was to Aden in five days two hours, and thence 
of these, when first put in operation, were worked | to Colombo in eight days and two hours. 

direct by duplex pumps, without anaccumulator, with} During the whole of the run the boat, with all her 
perfectly satisfactory results, Many other instances | fittings, behaved admirably, and to the greatest satis- 
might be adduced to demonstrate the value of this| faction of the captain and crew. ‘The question of 
method of construction. The pump which forms the | safety in sea-going torpedo boats may be considered to 
subject of the engraving is raising water from an | be satisfactorily solved, and we understand that Mr. 
underground working, at a depth of 600 ft., and when | Schichau is now building some boats intended to cross 
we saw itinthe shops of the manufacturers, the Pul- | the Atlantic. 

someter Engineering Company, of Nine Elms, London,| One of the chief features in these boats is economy 
was working very satisfactorily against an equivalent | in fuel resulting from the introduction of the three- 
resistance. Each steam cylinder is 13 in. in diameter | cylinder triple-expansion engine; the cylinders are 
by 18 in. stroke, and has two piston-rods which take arranged side by side and act on a three-throw crank, 
hold of a crosshead at the middle of a plunger. This|the crank-pins being set at 120 deg. It is to the 
plunger is 3 in. in diameter, and works at each end in| equal transmission of power to the crankshaft by 
a pump-barrel, as shown. means of three cranks—an arrangement of triple- 
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expansion engine first introduced by Mr. A. C. Kirk, 
in his s.s. Aberdeen, in 1881—that. the exceptional 
steadiness and almost entire absence of vibration of 
these torpedo boats is due, and judging by the dia- 
ee we publish this week on the preceding page, the 
distribution of power certainly leaves nothing to be 
desired, the indicated horse-power of the three cylinders 
being as nearly as possible equal, the figures being 527, 
540, and 530 horse-power respectively, or 1597 horse- 
power in all, The normal speed of the engines is 360 
revolutions per minute; they work with a boiler pres- 
ture of 1751b., and a vacuum of 12 Ib. is obtained in the 
condenser. The single boiler, supplying steam for nearly 
1600 indicated horse-power, is of the locomotive type 
and fitted with Schichau’s forced draught arrangement, 
which, however, is not put into action as long as the 
boat travels at a speed not exceeding 10 knots. An 
important improvement has been introduced in these 
boats in the propeller and rudder frame, which is 
built in such a fashion that it will ride over obstacles, 
such as chains or ropes stretched to obstruct the passage, 
without catching them. The propeller is three-bladed 
and only 6 ft. 6 in. in diameter, a small screw to transmit 
1600 horse-power. ‘The boat is built throughout in the 
strongest manner possible compatible with speed and 
handiness, and steel plates up to } in. thickness enter 
largely into its construction, while the deck is built 
entirely of steel plates of from .16 in. to .2 in. thickness, 
Being intended for long sea distances, the boat has a 
bunker capacity which enables her to steam 3000 knots, 
the coal consumption at a speed of 10 knots being only 
110 lb. per hour, which is an exceptionally low result. 
The steering capacity of this vessel has also proved 
very satisfactory, since with rudder full over to port or 
starboard it will describe a full circle of 500 ft. in dia- 
ineter in 1 min, 30 secs. The boat carries a spare pro- 
peller. 

The armament of the vessel consists in two torpedo 
discharge tubes near the stern, with a reserve torpedo 
store below the forward cabin. The two conning 
towers are each fitted with a machine gun, while two 
additional revolving guns are fitted to the gunwales, 
When the boat travels at full speed, it lies horizontally 
upon the water, and produces hardly any swell or 
splashing, and since, moreover, the funnel is fitted with 
a most efficient spark arrester, the boat will be as 
nearly as possible invisible upon the water, and thus 
excellently adapted for warfare. On her trial trips, the 
results of which we have already recorded in the current 
volume on page 117, the vessel did 24.23 knots average 
speed during one hour’s run with coals for 1000 knots 
on board, 

The cabin accommodation and fittings may be termed 
almost luxurious. There is room aft for four officers 
and two engineers, while the quarters for the hands 
are forward. Engravings of the boat will be found on 
page 416. 





THE JOHN COCKERILL COMPANY. 

Tuis important company continues to maintain its 
— tolerably satisfactorily during admittedly 
difficult times. The profits realised in the financial 
year 1885-6 were less than in 1884-5; but still the 
business of the undertaking was attended with profits, 
and that is more than can be said of nearly every other 
mechanical and metallurgical company at the present 
time. At the commencement of October, 1886, the 
company had orders in hand to the value of 555,8001., 
but all the divisions of its works, especially the con- 
struction shops, are not at present sufficiently supplied 
with work to assure the staff full employment through- 
out the winter. The total turnover of the company 
in 1885-6 was 1,324,028/,, as compared with 1,572,394/. 
in 1884-5. The gross profit realised in 1885-6 was 
98,702/., as compared with 121,505/. in 1884-5. From 
this 98,702/., we must deduct 12,920/. for sundry in- 
terest and sinking funds, the gross profits of the com- 
pany being thus reduced to 85,782/. On the other 
hand, the company realised in 1885-6, from dividends 
upon shares and obligations held by it in the Franco- 
Beigian Somorrostro Company, and also from sundry 
other miscellaneous sources, a revenue of 3958/., the 
gross profits being thereby raised to 89,741/. Against 
this the Council of Administration charged 24,958/. 
for depreciation for the year (viz., 2 per cent. 
on premises and 4 per cent. on tools); 13,620/. for 
sundry interests and commissions ; 5548/. for bad and 
doubtful debts and expenses in securing a representa- 
tion of the company at the New Orleans and Antwerp 
Exhibitions ; 11,2637. for general expenses, and 1202/. 
for sundry other miscellaneous outgoings. These de- 
ductions amounted altogether to 56,592/., the net 
profit of 1885-6 being finally reduced to 33,149/. Out 
of this balance, the Council of Administration was 
enabled to recommend a dividend for the year of 2J. 

r 40/. share. This dividend absorbed 30,000/., 
eaving a balance of 3149/. to be still accounted 
for. Of this balance, 829/. was applied as the 
remuneration of the Council of Administration, 
663/. as the remuneration of the commissaires, and 
1657/. was carried to the reserve fund. It will be 
seen that the general upshot of the past year’s work- 
ing was areturn upon the share capital at the rate 





of 5 per cent. perannum. The working of the com- 
pays collieries last year was attended with satis- 
actory results — better, indeed, than those ob- 
tained in 1884-5. This was due to the working of 
some productive beds of coal at the Espérance and 
Horloz mines. The production of the company’s 
mineral workings in Belgium and the Luxembourg 
last year amounted to 84,610 tons, as compared with 
93,998 tons in 1884-5. The output of the company’s 
blast furnaces in 1885-6 was 31,704 tons, as compared 
with 46,110 tons in 1884-5. The amount of iron made 
by the company atits iron works in 1885-6 was 25,387 
tons, or about 1 per cent. less than the corresponding 
production in 1884-5. In consequence of the excep- 
tionally low prices ruling for iron in 1885-6, this 
department of the company’s operations was attended 
with a very meagre profit during the year. One con- 
tract undertaken, viz., that relating to the iron for 
the Deventer bridge in Holland, was attended with a 
ositive loss. The International Steel Rail Syndicate, 
ormed a year or two since, having been broken up in 
the course of 1885-6, the results obtained by the com- 
pany’s steel works last year were somewhat unfavour- 
ably influenced in consequence, With a view of obtain- 
ing a compensation for the continued fall in the price 
of rails, the Council of Administration undertook last 
year the manufacturing of steel ingots, steel blooms, &c. 
Some of these products obtained a remunerative sale ; 
others, pose those forwarded to the United States, 
left scarcely any profit. The Council of Administration 
expect to obtain favourable results in the future in 
connection with the manufacture of steel sleepers for 
rails. The order-book in connection with the com- 
pany’ssteel works is relatively well filled ; but in view 
of the unremunerative rates which have prevailed the 
Council of Administration consider that it will be 
necessary to make great efforts to reduce the cost of 
roduction if a reasonable profit is to be realised. The 

elgian Minister of War recently ordered from the 
company a battery of six pieces of field artillery. 
These guns have been subjected to repeated and pro- 
longed tests. Negotiations have been opened by the 
company with various Governments with a view of ob- 
taining other ordnance contracts ; but these negotia- 
tions have, at present, been attended with no results, 
the authorities appealed to, awaiting apparently the 
approval of the Belgian Government in connection 
with the order just referred to. The company’s 
boiler works were pretty well supplied with orders 
during 1885-6, and have employed a numerous staff. 
Most of the work undertaken was, however, only 
proceeded with in order to employ the staff, the 
profit realised having been out of all proportion to the 
work executed. The company’s construction work- 
shops have been indifferently supplied with orders for 
some time past in consequence of having to con- 
tend with foreign competition. This department of 
the company’s operations has even been obliged to 
accept orders below the cost of production, but these 
orders have been undertaken because they have helped 
to occupy other divisions of the company’s under- 
taking which have supplied the necessary materials 
upon remunerative conditions. In connection with the 
construction workshops, the Council of Administration 
relied upon the establishment of some great works and 
shipbuilding yards in the South of Russia; the tools 
for these works would have occupied the company’s 
shops for a year at least, but delay has arisen in con- 
nection with the contemplated new undertaking. 
With respect to the company’s shipbuilding operations 
in 1885-6, it may be observed that in the course of the 
past financial year the Council of Administration com- 
pleted and equipped a despatch boat named the Ville 
d’Anvers for the Belgian Government. The Council 
also completed and equipped the Princesse Josephine, 
the tenth transport built on the company’s own 
account, It further built a screw dredger, a tug, and 
two barges for the Port of Batoum, six paddle-wheeled 
steamers for Russian companies, and two large mail 
steamers for the Belgian Government, The hull of a 
third mail steamer has just been laid down. The 
operations of the company’s shipbuilding yards were 
attended last year with a fairly good profit. 





CONNECTIONS OF TELEGRAPH APPARATUS AND CIRCUITS. 
—A hand-book giving diagrams for the connection of ali 
kinds of circuits has been issued from the General Post 
Office to the employés in the telegraph service. It con- 
tains directions for all kinds of instruments used by the 
Post Office, both for sending and for testing, and is a 
complete compendium for the British telegraphist. 


Tue Unitep States Navy.—The United States Navy 
Department proposes to build a 4000-ton cruiser. It is not 
improbable that the cruiser will be of about the same di- 
mensions as the Naniwa Kan, recently completed by Sir 
W.G. Armstrong and Co. for the Japanese Government. 
The drawings for this vessel were purchased from Sir 
W. G. Armstrong and Co. by the Secretary of the Navy, 
and it has been stated that the secretary will order one of 
the vessels authorised by an Act of March 3, 1885, to be 
built from these drawings. At the Navy Department it 
is, however, intimated that while the Secretary is 
desirous of building a vessel from the drawings of the 
Naniwa Kan, he has not finally decided to do so. 





THE MARCHANT ENGINE. 
To THE EpiTor oF ENGINEERING, 

Smr,—I notice a paragraph in the last issue of your 
valuable journal under the above heading, and beg to say 
that more than thirty engineers have taken tests of the 
engine, and they have all expressed themselves as being 
perfectly satisfied with the brake now in use, but as 
several gentlemen have expressed-a desire that tests be 
made on different lines, Mr. Marchant will endeavour to 
meet their wishes, and arrangements are now making for 
a test by a body of well-known engineers, whose report I 
doubt not will be satisfactory to all interested in the 


matter. 
Yours faithfully, 
WILiiaM Downtk, Managing Director, 
The Marchant Engine Syndicate, Limited. 
24, John-street, Bedford-row, W.c. 
October 20, 1886. 
To THE EpirTor or ENGINEERING. 

Srr,—It was with a feeling of satisfaction that I read 
your Note on the Marchant engine in your last issue, as I, 
in conjuuction with Mr, Edward Perrett, have had occa- 
sion to watch its performance at Bromley, and we can 
confirm your just remarks. 

We have not been allowed an opportunity of ex- 
haustively testing the engine, but we noted sufficient to 
convince us that the principle of the engine is a mistake, 
and that the economical performances, said to have been 
achieved, have not infact been achieved. This is proved 
7 a comparison of the scanty data which we succeeded in 
obtaining. Taking into calculation the observed pressure 
of steam, according to the gauge on the boiler, and the 
observed tension on the Salter’s balance at the brake, 
together with the dimensions of the engine, which were 
given by Mr. Marchant, the consumption of fuel and the 
average speed, I find, after making most liberal estimates, 
that the engine could not have been exerting more than 
40 horse-power in the cylinders (indicated), and that there 
was, at “24 very least, a consumption of 24 lb. of Welsh 
coal per indicated horse-power per hour. 

Now, according to the apparent tensional resistance at 
the brake, a brake-power of 124.4 horse-power was exerted 
at the flywheel shaft. This is more than three times the 
utmost possible power developed in the cylinders, and it 
points to the existence of some fundamental imperfection 
in the testing apparatus employed. 

Yours truly, 
wv. K. CLark. 
London, October 20, 1886. 
To THE EDITOR OF ENGINEERING, 

Str,—I am surprised that the conductors of a respect- 
able newspaper will condemn a thing unseen, and I feel 
your remarks last week on the Marchant engine are most 
unfair to the originator of a system which will revolutionise 
steam, in spite of all you can do to the contrary. 

You will see from the following description (which I quote 
from a circular issued by the Marchant Engine Syndicate) 
how you have been misled in your opinion of what I and 
many others who have examined the machinery can sub- 
stantiate, and I would advise you to go and see for yourself 
what Mr. Marchant has achieved : 


“© Description of the Marchant System. 


“The following is a short description of the system: A 
steam feed is returned to the boiler, thus preventing the 
loss of a large proportion of latent heat, as caused in 
ordinary steam engines in condensation or other waste of 
steam. Mr. Marchant takes off two-thirds to his pumps 
after it has done its work in the high-pressure cylinder, 
and passes onwards one-third of the steam to the low- 
pressure cylinder, where it is expanded to the point of the 
attained vacuum action. The two-thirds of steam already 
mentioned as taken off to the pumps is expanded in them 
for the purpose of power to the engine. The one-third 
steam passed to the low-pressure cylinder after it has done 
its pressure work there exhausts into the vacuum, which 
is maintained in a surface condenser, and by its final con- 
densation supplies the water required for the process 
operation. The steam to the pumps after its expansion to 
power in them is on every return stroke compressed into 
the one-third, supplied as water from the surface con- 
denser by the exercise of engine power, and all that is re- 
quired over the steam pressure which remains after the 
expansion in the pumps is a further expression of power 
which shall be greater than that difference of gravity 
which originally separated the steam from its water. The 
return of the two-thirds steam and one-third water to the 
boiler is effected by the air spring, a most important part 
of the invention, which gives back on the return stroke 
the pressure expressed on the forward or compressing 
stroke, #.¢., the steam enters its liquid without increasing 
its pressure, whilst the added pressure to the air is com- 
municated by the piston and forces the charge forward, 
both steam and air acting under the law of ‘ Physics, 
which teaches that ‘ the total pressure is equal to the sum 
of the individual pressures,’ the air spring giving back 
again the power communicated to it. Under such process 
the expansion of steam in the are a adds to the power of 
the engine without drawback, whilst that pressure left in 
the steam after its final expansion in the pumps has given 
out power in the pumps on one side of the piston, an has 
been compressed into its water by a little over this expres- 
sion of power on the return stroke E, all deficiency of 
pressure in the steam to open the loaded valve forward to 
the boiler being added by the air spring, so that the steam 
in its final stage gives out to power in the pumps the 
same pressure which has on the return stroke to be put 
into it, and the air spring gives back in the pump on the 
return stroke the same pressure as had previously to be 

ut into it, and the charge is as it were swung back to the 
iler, Indeed, without the air spring no motion of the 
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engine is attainable. The result of such action is that 
two-thirds of a pure caloric action is obtained.” 


Many celebrated engineers have been asked their views, 
and Mr. Crompton, the great electrician, is unable to find 
any fault with the engine and its results. Mr. Radcliffe 
Ward, a good authority, says: ‘‘ The principte on which 
this engine is based to obtain unusual economy of fuel is 
perfectly clear. I have had the pleasure of seeing the 
engine at work, and both from Mr. Marchant and Mr. 
Downie received every explanation asked for. I see no 
reason to doubt the results you obtained; on the con- 
trary, one would expect them.” And. further, Mr. 
Reckenzaun, who lately crossed the Channel, and the 
editors of the Electrical Review, report as follows: ‘* Some 
tests which we have specially made, in conjunction with 
Mr. Reckenzaun, conclusively show that a horse-power- 
hour can be obtained with a consumption of considerably 
less than 1 lb. of coal.” Messrs. Fraser and Fraser, the 
eminent boiler makers and engineers, of Bow, have taken 
the matter up after extended trials, and are thoroughly 
convinced of the commercial importance of the Syndicate’s 
property. Mr. Albert Howard, of the well-known firm of 
Armington and Sims, in America, has made prolonged 
tests of the engine, and the only difference between his 
results and those of Mr. Reckenzaun occurs in the second 
place of decimals, 

I could add more on my own account, but as a friend of 
Mr. Marchant I will only sign myself 
London, October 18, 1886. Farrpiay, 
To THE EpiTor oF ENGINEERING. 

S1r,—I have read with considerable surprise the ‘* Note” 
on the Marchant engine in your last issue. Had the re- 
ports of the performance of this engine rested merely upon 
the statements of those interested in its introduction I 
could have understood an error in the mode of testing re- 
maining undiscovered ; but this is notso. I—and I doubt 
not many others of your readers—have received a circular 
issued by the Marchant Engine Syndicate, Limited, in 
which the performance of the engine is stated to be 
vouched for by a number of independent engineers. Thus 
I find it stated that ‘‘Messrs. J. Harding, consulting 
engineer ; C. H. Thomson, engineer (first-class Admiralty 
certificate); J. C. Mewburn, consulting engineer and 
¥,I.P.A. ; George Campbell, marine engineer (first-class 
certificate); and 8. B. Coxon, M.I.C.K. and F.G.S.,” 
certify to an experiment made at the International In- 
ventions Exhibition, showing a consumption of 0.9 1b. of 
coal per horse- power per hour, this result, they add, being 
obtained with a leaky boiler. Further in the same 
circular Messrs. Thomas P. Hollick, William Musto, 
James Lilly, Herbert W. Garratt, and John Robert 
Harper, who all describe themselves as engineers, certif 
toa trial of the engine at Messrs. Fraser and Fraser’s 
works at Bromley-by-Bow, showing a consumption of 
0.803lb. per horse-power per hour. It is true that in the 
report of these latter age the consumption is 
printed ‘‘8.03]b.,” but the detailed figures which they 
also give of their calculations show that this is a misprint 
in the position of the decimal point. 

Now, Sir, I wish to know how it is that if the brake 
is so glaringly faulty as you state, these various gentle- 
men failed to discover it. Were these engineers all un- 
acquainted with brakes and incompetent to conduct an 
engine trial, or where they content to take things on trust? 
In either case—supposing your strictures on the brake to 
be correct—they owe to the public some explanation of 
their action. The great bulk of the investing public have 
no knowledge of the individual podentenae standing of 
engineers, and when a man with a lot of letters appended 
to his name certifies to having seen a certain performance, 
they are apt to assume that he knew something of what 
he is certifying to. I trust that you will find room for 
this letter, andin this way lead the gentlemen whose 
names I have quoted to either withdraw their statements 
or explain them further. 

Iam, yours, truly, 


London, October 20, 1886. NVESTOR. 


[We have commented on this matter in an article on 
another page.—Ep. E. 








ALUMINIUM IN MITIS CASTINGS. 
To THE EpIToR oF ENGINEERING. 

S1r,—I much regret that your correspondent ‘‘ Metal- 
lurgist” in last week’s ENGINEERING did not sign his own 
name, so that I might know where to find him when, as 
he gives me warning, he means to infringe my patent for 
the use of aluminium for the improvement of Mitis and 
other castings of iron or steel. hen found, I expect to 
have no difficulty in proving that this patent is valid. If, 
however, your correspondent has no more experience in 
metallurgy than in arithmetics, his competition is not 
likely to prove formidable. 

_ There is of course every chance in favour of the assump- 
tion that the price of aluminium may soon become much 
lower or perhaps only a small fraction of its present value, 
but hitherto the price has, as far as I know, not been 
quoted below 48s. per pound. 

Unless ‘‘Metallurgist ” pays very much dearer for the 
same article, I fail to understand his figures. He informs 
your readers that an addition of 0.05 per cent. to 0.1 per 
cent. of aluminium would add from 25/. to 601. per ton to 
the cost of the castings. In my humble opinion it would 
increase the cost by only 2/. 13s. 9d. to 5. 7s. 6d. per ton, 
based upon the price of metallic aluminium at 48s. per 

und, This increase per ton would be equal to from one 

arthing toa halfpenny per pound weight of casting. 

Nor do I understand how such an increase in cost would 
almost completely ‘shut the alloy out of the market,” 
when I know the great variations in prices of different 
articles cf iron and steel, with some of which the Mitis 





castings will have to compete. A steel rail rolled out of 
a cast-steel ingot cut to exact length, punched and 
slotted for bolts and spikes, and subject to severe tests 
can be bought for 5/. per ton, while a good steel casting 
of all but the very easiest shapes is difficult to procure 
under 301. to 407. per, ton, and a cast-steel shell for larger 
guns costs 120/. per ton, or even more. Again, ordinary 
malleable iron castings can be made at 24d. to 4d. per 
pound, while smaller or more difficult sound steel cast- 
ings, or castings from gun-metal or phosphor-bronze run 
from 6d. to1s. 3d. per pound. 

In the face of such variations, I see no difficulty in 
finding a most extended use for sound castings like the 
Mitis, which will weld and are strong and ductile like 
mild steel, and which do not require annealing, even 
though in order to produce them sound it may suit me 
to add a “‘ physic” which increases the cost by 2/. 10s. to 
5l. per ton, or say by one farthing to a half-penny per 
pound, with every chance of suoh increase being reduced 
as aluminium becomes cheaper. 

“* Metallurgist” might have asked any advanced school- 
boy to check the figures upon the basis of which he con- 
siders it fair anonymously to make a personal attack, 
which you, Sir, admit into your valued journal, and 
which may, perhaps, damage the interests of those at- 
tacked, in case any of your readers who have seen his letter 
may happen to overlook the reply. 

Yours most obediently, 
THORSTEN NORDENFELT. 
53, Parliament-street, London, October 20, 1886. 








THE ‘‘* MORGAN” LAMP. 
To THE EpiTor oF ENGINEERING. 

Srr,—Mr. Clifford’s letter on this subject in your issue 
of the 15th inst. was written by a gentleman who has a 
lamp of his own invention, and who therefore puts the 
case for the Morgan lamp-to as small advantage as pos- 
sible. Professor Lupton, however, who made the experi- 
ments, reported as follows to the Yorkshire College of 
Science: ‘‘ The Morgan lamp was one of the safest ever 
made, its my | serious defect being one shared by other 
lamps, that the glass could be loosened. The Royal Com- 
missioners had tested it, and failed entirely to explode it. 
He(Mr. Lupton) had, however, exploded it, but he did 
not think the test he applied was likely to occur ina 
mine.” I do not at present understand in what way 
**the glass could be loosened,” but Mr. Lupton’s report 
throws light on Mr. Clifford’s letter. 

Yours, &c., 
Nemo. 





RELATIVE RECIPROCATION. 
To THE Epitor oF ENGINEERING. 

Str,—I am very much obliged to Mr. Rigg for his com- 
ments on the points I raised with regard to his revolving 
engine, but I hope I shall be excused for referring in 
to the important point of relative reciprocation, I do it 
also because there are several engines based upon this 
construction, apparently with the idea that this avoids 
the evils of reciprocating pieces, and that I do not under- 
stand how this treatment advances them beyond the 
ordinary direct-acting engine. 

In the accompanying sketch I have drawn a typical 





engine of this class, divesting it of everything but what 
appears to be to the point in question. A cylinder frame 
revolves about a centre A balanced by a properly con- 
structed arm. An eccentric frame revolving about a 
centre B, also balanced. The spherical end of B gears 
into the cylindrical part of A, and the proportions are such 
that as the mechanism is set in motion, the spherical piston 
slides in and out of the cylinder. In this device we have 
a piston which moves in an exact circle round B, and not 
approximately so. 

xamining the forces that are transmitted to the main 
frame A L when steam is introduced behind the piston, 
there is one in the cylinder caused by the steam pressure 
at end, and which is conveyed to A. If there be no ten- 
dency to move the frame, this should be balanced by an 
equal and opposite force at B, and which is of course the 
force of the steam acting on the piston transmitted 
through the piston andarm to B. As, however, consider- 
ing this direction of the forces, the piston has a change of 
velocity, there will be an inertia force to consider depend- 
ing upon the rate of change, and will therefore cause the 





force on B to be coe or less than that on A according as 
the velocity is decreasing or increasing. In whatever 


position we take, the counterbalancing force at B must be 
considered, as it acts in the direction of the cylinder ; and 
as the velocity of piston varies in relation to the cylinder 
as in the direct-acting engine, so the force transmitted 
through B cannot, except at certain instants, be equal to 
that at A. 

The introduction of the balancing pieces from the cy- 
linder frame and piston arm, balance these as far as 
regards the centrifugal forces set up by swinging them 
round, but not as regards their relative action, viz., the 
actions caused by the reciprocations in the cylinder. 
Though the piston move in an absolute circle round B as 
centre, it possesses all the evils of reciprocation ; there are 
dead points existing when the piston is at the end of its 
stroke, and variations of velocity in the direction in which 
the steam pressure acts upon it. The existence of dead 
points when the relative veldcity is zero, points where no 
turning effort is obtained from the steam, will hardly be 
disputed, though the argument that at this time the 
absolute motion of the piston is in a circle about B, and is 
revolving with an approximately uniform velocity would 
argue against them as well as against the existence of 
inertia forces, 

Though I do not consider thess engines to have any 
dynamical balance, it is very easy to see how they can be 
run at high speeds without excessive vibration. This fea- 
ture is attained by following the old rule of making the 
revolving parts much heavier than the reciprocating parts, 
and thus subduing or deadening the effect of inertia forces. 

With reference to the point of balancing at one of the 
revolving joints, I must apologise for misunderstanding 
the rubbing surface alluded to. At the same time, in 
spite of the fact that an engine cannot be balanced as far 
as the transmission of steam pressure to load is concerned, 
I may draw attention to the fact that there are many en- 
gines successfully constructed that have their revolving 
crankshaft or its equivalent in perfect balance. It was 
this feature in balancing I erroneously thought was in- 
cluded in the claim of perfect balance for the Rigg engine. 

I remain, yours truly, 

London, October 19, 1886. 








THE HARDNESS OF METALS. 
To THE EprTor OF ENGINEERING. 

Sir,—As the subject of the relative hardness of metals 
is of importance to engineers, perhaps I may be allowed 
to correct one or two errors which appear on page 311 of 

our present volume, in a report of a paper read by me 
or the Physical Section of the British Association. I 
propose to determine the relative hardness by means of a 
diamond, which is weighted so as to produce a definite 
scratch when drawn over the smooth surface of the metal 
to be tested. By means of asliding weight the pressure 
is grddually reduced until no scratch is produced on again 
drawing the diamond over the surface, the weight now 
used giving an indication of the relative hardness. In 
your report it is stated that the apparatus “‘is not 
adapted for scientific work. The accuracy obtained 
suffices for tests such as the manufacturer requires.” It 
is true that remarks to this effect were made by some 
persons present when I had no opportunity for reply, but 
they are quite incorrect. On the contrary, the apparatus 
was devised, and is specially suitable, for scientific tests, 
and is an application of the most accurate method for the 
determination of hardness with which mineralogists are 
at present acquainted. If you, Sir, or any of your 
polls cca can suggest to me a method which is more 
accurate and more practical, I shall at once gratefully 
adopt it. 
our report further states that ‘‘it would be necessary 
to use cylinders of fixed dimensions,” and this is regarded 
as a weighty objection to the method. As a matter of 
fact the pieces used, and which were exhibited to the 
meeting, were not cylinders and were not of fixed dimen- 
sions. I prefer to take one end of the piece, which has 
been used for the tensile test, and to prepare a small por- 
tion of its surface for use in the hardness determinations ; 
hence no special test piece is necessary. 

The only real objection to the apparatus is the difficulty 
of reading the scratch at the right moment. It must be 
remembered, however, that this is equally an objection to 
the common method for the determination of the hardness 
of minerals, and it is one which, in the present case, can 
be largely got over by experience. 

Yours very truly, 

Birmingham, October 18, 1886, Tuomas TURNER. 





ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS 
AND Surveyors.—This Association held its second ex- 
amination of candidates for the offices of Municipal Engi- 
neers and Local Board Surveyors at St. George's Hall 
Liverpool, on Friday and Saturday, the lst and 2nd 
instant. The examiners in the various subjects as set 
forth in the syllabus were: 1. Engineering as applied to 
Municipal Work, W. G, Laws, M. Inst. C.E., city engi- 
neer, Newcastle-on-Tyne (past-president). 2. Building 
Construction, R. Vawser, M. Inst. C.E., Manchester 
(past-president). 3. Sanitary Science, E. B. Ellice-Clark, 
M. Inst. ©.E., county surveyor, West Sussex (member of 
Council). 4. Public Health Law, J. Lobley, M. Inst. 
U.™., borough engineer, Hanley (president of the Asso- 
ciation). Twenty gentlemen offered themselves for ex- 
amination, and of these the following satisfied the ex- 
aminers, and will receive the Association’s certificate of 
competency: E. Sykes, Reddish, Lancashire; E. T. 
Beard, Lincoln; T. Mallinson, Selby, Yorkshire; R. J. 
Thomas, Carnarvon; G. Ball, Scarborough; Wm. Young, 
Pendleton; J. 8. Pickering, West Bromwich; J. A. 
Crowther, Leeds; V. H. Turner, Leeds; M. W. Jameson, 
Leeds ; C. Brownridge, Leeds; E. J. Silcock, Leeds. The 
next examination will be held in London in April, 1887, 








particulars of which will be duly published. 
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BOILER-SHELL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS, RUSHWORTH AND CO., ENGINEERS, SOWERBY BRIDGE. 
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Tne boiler shell drill which we illustrate above has 
been designed as simply as possible with all wearing 
parts of an extra strength to withstand the rough 
usage to which boiler-shop tools, as a rule, are sub- 
jected, The machine is self-contained on a strong longi- 
tudinal bed, and requires little or no foundation. The 
chuck which holds the shell to be drilled is 8 ft. in 
diameter, and is fitted with five clamping or gripping 
jaws, connected together in the centre = steel gear, so 
that they move in or out simultaneously and always 
set the shell in the centre of the chuck. Each grip- 
ping jaw has four steps to grip either inside or out- 
side the shell, so that by a slight movement it will grip 
any sized boiler, The chuck is fitted on the under- 
side with a wormwheel gearing into a worm on a lon- 
gitudinal shaft, arranged with a hendle or cross as 
shown, so that the chuck can be easilyrotated. A 
dividing arrangement can be fitted here, if required, to 
pitch out the holes, but this is not shown in the illus- 
tration. The chuck has a large bearing surface on the 
underside to insure its rigidity when boring is being 
done on one side only. e drills are carried by two 
upright stands, which slide on the longitudinal bed, 
for different diameters of shells to be drilled, and are 
moved by pinion and rack, Each stand carries two 
drillheads on the adjustable slide, which is balanced, 
and can be raised to 4 ft. 4in. from the top of the 
chuck to the centre of the drills, The two drillheads 
on the slide are each fitted with a steel spindle 2 in. in 
diameter, with a positive self-acting feed of 6 in., and 
with a quick return motion of the spindle by hand. 





The spindles are connected together by steel gear, so 
that they feed and return together. They are set to 
pone * the centre of a 7 ft. boiler, when the drill- 
eads are close together and the spindles out at full 
range with drills on them 6in. long from the socket. 
The centres are 3,4 in. apart, and when the spindles 
are wound back 6 in, the centres are 4 in. apart, each 
head will move out 4in., so that the centres can be 
varied to 5in. By this arrangement any required 
pitch of holes can be bored ina boiler. Each spindle 
1s fitted at the end with an oil cup with an ad- 
justable steel surface to take the thrust of the drill, 
and each spindle works in an adjustable taper barrel. 
The machine illustrated is, we believe, the first which 
has been constructed to drill four holes simultaneously 
in circumferential seams, and should effect a great 
economy. It is arranged for boilers up to 8 ft. in dia- 
meter, but machines similar in design can be made for 
larger boilers if required. The makers are Messrs, 
Rushworth and Co., Sowerby Bridge, Yorkshire. 





THE THWAITE-NEVILLE SELF-TRIMMING 
GRAIN ELEVATOR. 

WHEN ordinary grain elevators are used to dis- 
charge a grain-laden vessel, gangs of inen, called in 
Poy Are parlance ‘‘trimmers,” are engage to first 

Il the grain into sacks, and then carry it to the 
foot of the elevator, which is lowered into the 
centre of the hatchway. Consequently the cost of dis- 
charging grain is very considerable. But the Thwaite- 
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Neville grain elevator, which we illustrate on page 421, 
not only trims the grain to itself, but it is quadruple 
in action, and the grain is distributed either to travel- 
ling bands or shoots as desired. The saving in time 
and labour is great ; the former is of much importance 
when several vessels are waiting to be discharged. 
Simply described, this invention consists in a hollow 
drum or reservoir, into which four elevators discharge 
the contents of their hoppers. This reservoir delivers 
its contents into buckets which pass under it, and are 
carried into the warehouse by an endless chain, at the 
opposite end of which is a bucket tilting coating by 
which the contents are thrown on to a travelling band 
or intoa shoot. On the forward movement of the 
tilting carriage the reservoir is lowered, thus allowing 
the lower ends of the elevators to move forwards under 
the hatchway, and follow the grain, thus rendering 
manual labour for trimming almost unnecessary. 
Referring to the illustrations, the hydraulic ram cy- 
linder a (Fig. 1) is permanently fixed, and is pro- 
vided with multiple pulleys } at the head of its ram 
. Ropes convey the motion of the ram to the tilting 
and chain pulley carriage e, so that when the ram is 
forced out of the cylinder, the carriage e is drawn 
forward, lifting the upper ends of the elevators /, 
which are partly suspended by the conveyer bucket 
chain g. By simply allowing the water to escape from 
the ram cylinder the upper ends of the elevators are 
lowered. The conveyer chains g, carrying the con- 
veyer buckets h, are actuated as follows: Attached to 
the cast-iron bedplate of the hydraulic ram cylinder 
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are two oscillating engines driven by water pressure, 
their two pistons j (Fig. 7) working on to a crank- 
shaft k. At the end of this shaft is a bevel-wheel / 
working into another wheel m ona shaft n, having a 
continuous keyway, which works through a bearing on 
the carriage 1, Between the bearings is a worm work- 
ing into a wormwheel » on a shaft which carries the 
conveyer buckets chain, The conveyer buckets h 
(Figs. 1 and 2) are tipped over by a tipping piece s, by 
which their contents are fed into the a t of a 
shoot u (Figs. 1 and 8), or on to travelling bands. The 
——_ t runs on rails v supported at each end by 
strongly constructed sheaves w. On each side of the 
travelling or conveyer bucket chains 7 there are pro- 
vided rolled or other girders x (Fig. 7) on which 
run carriages or dogs y carrying rope pulleys. 

These girders are also supplied with large end 
pulley sheaves and are hung from the roof or floors, as 
most convenient. The carriages y can be drawn along 
by ropes passing around large end pulleys, and utilised 
for hoisting and traversing goods by the Thwaite- 
Neville system. The conveyer buckets h pass along 
horizontally until they reach the chain pulleys 7 ; they 
then descend vertically to the distributing reservoir or 
revolving drum 2, which is held suspended and 
rotated by the bucket conveyer chains, which are 
made sufficiently strong for the purpose. The motion 
of the reservoir 2 is transmitted be a chain or band 3 
to a shaft 4 (Fig. 4). The bevel-wheels 5 on this shaft 
work into bevel-wheels 6, by which the elevator 
shafts 7 are rotated, and with them the elevator 
buckets. 

The reservoir 2 revolves in side pieces or frames 8 
(Fig. 6) by means of friction roller bearings g. The 
contents of the elevator hoppers 10 are fed into side 
shoots 11 and 12, which Soak the grain or other mate- 
rial by curved branches into the centre and inside of 
the reservoir 2. The circumferential motion of the 
latter is so adjusted that when the horizontal conveyer 
buckets A pass directly under the centre of the reser- 
voir the outlet holes 13 in the periphery of the reservoir 
come directly over the mouth of the conveyer buckets, 
and the contents of the reservoir fall therein. 

When the conveyer buckets 4 are not under the 
centre of the reservoir or drum, the grain or other 
material from the elevator hoppers falls into the side 
of the drum, which, between the outlet holes, is bellied 
or curved outwards in such a way as to provide a 
grain-accumulating space. When the reservoir 2 
revolves so that the outlet holes 13 come over the 
conveyer buckets /, then the grain accumulated gravi- 
tates through the holes 13 into the conveyer buckets h, 
The motion of the reservoir conveyer bucket chain, 
and that of the elevator hopper chains or bands, are 
mutually adjusted to this end. The lower ends of 
the elevators run out on wheels 15, strongly mounted 
on elevator frames 16, 

Mr. B. H. Thwaite, 37, Victoria-street, Liverpool, 
represents the inventors of the apparatus. 


STEAM FIRE ENGINES AT MANCHESTER. 


Tue city of Manchester has recently been supplied 
by Messrs. Mercryweather and Sons with two powerful 
steam fire engines of the ‘‘Greenwich” type, which 
we illustrate on page 424. In spite of a splendid 
high-pressure water service, it has been considered 
indispensable to provide for special emergency by the 
adoption of machinery of this type. For many years 
Messrs. Merryweather and Sons’ well-known direct- 
acting engines have been in use, but the authorities 
have thought it advisable to acquire these new engines 
of larger capacity and power (combined with light 
weight), by which larger jets may be thrown. The 
system of using large powerful jets has made great 
strides of late years, it being uow recognised as the 
only method of dealing with fires of any magnitude ; 
it is almost universal in America and is adopted in 
Liverpool and other large English cities. 

The boiler raises steam to 100 lb. pressure in about 
seven minutes, and has a great capacity for maintain- 
ing steam. The engine may be stoked en route to a 
fire. The cylinders and pumps are placed horizontally, 
and all grit, &c., entering the pump falls to the bottom 
of the suction-box without damaging the barrels. The 

ump is so constructed that it may be taken to pieces 
if necessary and set to work again in less than ten 
minutes, The pumps are of a capacity of 750 gallons 
per minute, and will throw a 14 in. jet to a height 
of 200 ft.; the total weight of the engine is only 
38 cwt. 

The public trial took place on July 16 in front of 
the Town Hall, Mr. Superintendent Tozer having 
charge of the operations, which proved very successful. 
In connection with this subject, we may mention that 
a ‘‘ Greenwich” engine was recently tested in Mon- 
treal in competition with engines by English, American, 
and Canadian makers, with the result that it has been 
purchased by the City Council, having far exceeded the 
duty guaranteed, 

Messrs. Merryweather and Sons have been awarded 
a gold medal at the Liverpool Exhibition for a ‘‘ Green- 
wich” engine exhibited by them, 








LAUNCHES AND TRIAL TRIPS. 

H.M.S. Lawrence, designed by Sir Edward Reed for 
the Indian Government, and built be Messrs. Laird 
Brothers, Birkenhead, was officially tried on the 12th inst., 
at the measured mile on the Mersey. The Lawrence is a 
paddlewheel vessel 208 ft. long, 32 ft. beam, and built of 
steel, so as to havea very light draught ; she will be armed 
with light guns, which combined with her considerable 
ag gives her valuable fighting power on river service. 
She has handsomely fitted saloons for the accommodation 
of Government officials and of the Viceroy. The ma- 
chinery consists of two high-pressure boilers, also of steel, 
and et at 801b. pressure, and a pair of highly 
finished oscillating compound engines. The trial trip was 
successful, the vessel attaining ‘a speed of 13} knots, and 
indicating considerably beyond her contract horse-power, 
without a single drop of water on any of the bearings. 
The Indian Government was represented by Sir Edward 
Reed, and the machinery was supervii by Mr. J. 
Flannery, who, in conjunction with Mr. Hudson, has 
— Sir Edward Reed during the construction of the 
vessel, 


The Vespasian left the Mersey on Wednesday after- 
noon last on a voyage to China, after being fitted with new 
machinery by Messrs, David Rollo and Sons, of Fulton 
Engine Works. The new engines are of the three-crank, 
triple-expansion type, and have cylinders 17 in., 29 in., 
and 46 in. in diameter, respectively, the stroke being in 
all cases 30 in. ; the high-pressure cylinder is fitted with a 
piston valve, while the intermediate and low-pressure cylin- 
ders have ordinary slide valves. The surface condenser 
exposes a cooling surface of 1300 square feet, having #in. 
brass tubes, packed with screwed ferrules and cotton cord. 
The engines are supplied with steam by one double-ended 
boiler, 13 ft. in diameter by 13 ft. 6 in. long, having a 
working pressure of 160 1b. per square inch. There are 
four of Fox's corrugated furnaces, giving a firebar area 
of 70 square feet. The total heating surface is 2200 square 
feet. The boiler is constructed of Siemens mild steel, 
except the tubes, which are of iron. The Vespasian is a 
vessel of the following dimensions: 269 ft. by 30 ft. b 
20 ft., having a gross register of 1229 tons. In ordi- 
nary work the engines are intended to indicate 600 horse- 
power on 80 revolutions, and witha draught of water 
18 ft. Gin., giving a deadweight of 1850 tons of cargo, 
exclusive of bunker coal, the ship will run at ten knots an 
hour with 74 tons of coal per day. The above work has 
been carried out under the superintendence of Mr. T. F. 
Irwin, of 8, Old Churchyard, Liverpool, consulting engi- 
neer for the company. 


On Wednesday, the 13th of October, Messrs. D. Allan 
and Co., Granton, launched the Malta, a vessel measur- 
ing 105 ft. by 21/t. by 10ft.6in. Her engines, which 
are of the compound surface-condensing type, were sup- 
— by Messrs. Hutson and Corbett, Glasgow. They 

ave cylinders of 14in. and 28in. in diameter, respec- 
tively, with piston stroke of 2lin. The Malta was 
launched with steam up, and is expected to make ten 
knots per hour, 


On the following day, Messrs, William Denny and 
Brothers, Dumbarton, launched the Teseo, a paddle- 
wheel steamer of 165 tons gross measurement, with 
engines of 400 indicated horse-power. She is intended 
for the South American coasting trade. 

The new screw steamer Wainui, recently built b 
Messrs. ere | Brothers, Dumbarton, for Mr. J. H. 
Williams, of V 4 New Zealand, had her trial 
trip on the Firth of Clyde, on Saturday, the 16th inst. 
She is a vessel of 650 tons gross, measuring 205 ft. over 
all, by 28 ft. by 15 ft., and is built of steel. She is to be 
meres in the passenger and cargo trade on the coast 
of New Zealand. Her engines, constructed by Messrs. 
Muir and Houston, Glasgow, are of the compound surface- 
condensing type, and of 120 horse-power nominal. The 
cylinders are, respectively, 25 in. and 50 in. in diameter, 
with piston stroke of 36in. The boilers, which work u 
to a pressure of 100 lb. - square inch, are fitted with 
Fox’s patent corrugated furnaces. The speed attained 
was 124 knots per hour, or one knot in excess of the 
guarantee, 








PortaBLE RaILwAy SLEEPER Macuings.—In our de- 
scription of this machine last week, we omitted to state 
that it was constructed by Messrs. Thomas Robinson and 
Son, of Rochdale, from the design of Mr. John Rams- 
bottom, director of the Lancashire and Yorkshire Rail- 
way Company. 


ARCHITECTURAL FEDERATION AND THE R.I.B.A. New 
CHarTER.—The replies to the circular issued by the 
Architectural Federation Committee are now nearly all 
to hand and show over a thousand signatures in favour of 
closing the profession by Act of Parliament. With so 
large a response the committee did not think it right that 
any partial reform, suchas that suggested by the proposed 
new charter of the R.I.B.A., should be ihvoed $3 pass 
without discussion, feeling sure that if it were to do so it 
would greatly retard the progress of the greater reform so 
urgently needed by the profession at large. They have 
therefore decided to oppose the nt of the charter and 
have invited the Society of Architects to do the same. 
The latter body have, however, decided to meet the 
Council of the R.I.B.A. before entertaining the question, 
both bodies feeling that if the R.I.B.A. would defer their 
charter, and take the lead in framing an Act, they would 
achieve this object with rapidity and raise themselves to 
the position they ought to occupy as the leaders of the 
architectural profession, 
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NOTES FROM THE SOUTH-WEST. 

Cardif.—Shipments of steam coal have increased, 
having amounted last week to nearly 160,000 tons, A 
corresponding increase was also noted at Swansea and 
Newport. Prices have experienced, however, no im. 
provement. Small steam coal has remained in fairly 
good demand at previous rates. The house coal trade has 
continued to improve, but not to any great extent. The 
a iron trade has shown no change for the 

ter. 


The “* Forth.”—The Forth, unarmoured cruiser, will be 
launched at Pembroke to-morrow (Saturday). The keel 
of this vessel was laid down in December, 1884, so that 
she has been one year and ten months on hand. She is 
300 ft. long, 46 ft. beam, and 3550 tons. The weight of 
the hull is 2010 tons ; draught of water (load line), 16 ft. 
forward, 20 ft. aft. She will be propelled by twin screws 
of 5700 horse-power, with engines on the compound prin- 
ciple, and surface condensers. She will, it is expected, 
attain a speed of 18 knots per hour. The contractors for 
the engines are Messrs. Hawthorn and Co., of Newcastle- 
on-Tyne. The armaments of the Forth will consist of 
two 8 in. 13-ton breechloading guns, and ten 6 in. 89 cwt, 
breechloading guns, besides Nordenfelt and Gardner 
quick-firin a and torpedoes. The ten 6 in. breech- 
loaders will placed on the broadsides, mounted on 
Vavasseur’s contral pivot carriages. The coal-carrying 
capacity of the Forth is 750 tons. The cost of her hull 
has been 100,000/., and of the machinery, 48,500/ ; total, 
148,500/. The Forth is to be completed for sea in {s83, 


A New Devonshire Railway.—The Plymouth and Dart- 
moor Railway Company is about to commence a line for 
the accommodation of the district known as the South 
Hams. Messrs, Galbraith and Church are the engineers, 
Mr. J. C. Inglis is the resident engineer, and Messrs, 
Relf and Pethick are the contractors. The first section 
will commence at a point known as the Friary branch of 
the London and South-Western Railway, about midway 
between the embankment toll-gate and the Laira Bridge ; 
and proceeding east, the new line will cross the Laira 
by a bridge parallel with the present bridge, and about 
of it. At the eastern bank of the Laira 
the railway will be carried over the private carriage 
roadway to the Earl of Morley’s seat at Saltram by 
an ornamental iron bridge, and passing through the 
Pomphlete quarries, it will end in a field opposite 
Pomphlete Mills, where there will be a small station both 
for passengers and goods, The length of this section is 
rather under a mile, and yet it will cost about 30,000J. 
The main expenditure will, of course, be on the bridge 
across the Laira. The bridge will be a wrought-iron 
— one, resting on piers of two cylinders, to be sunk 

irectly opposite the abutments of the present bridge. 
The cylinders, which will be of cast iron below low-water 
mark and of wrought above, and will have a diameter 
of 8 ft., will be sunk to the solid rock, and borings 
taken show that the depth of the rock below the bed of 
the river varies from 10ft. to 65 ft. The cylinders will be 
gradually sunk and tutes out until the rock is reached, 
and then they will be filled in with Portland cement 
concrete. The length of the bridge is 636ft., and it will 
consist of six equal spans of 106 ft., and the height under 
the ype will be a foot more than the greatest height 
(22 ft.) under the present bridge, so that the facilities for 
traffic will not be lessened. essrs. Head, Wrightson, 
and Co., of Stockton-on-Tees, have taken a sub-contract 
for the construction and erection of the bridge, and the 
cylinders are expected to arrive in about a month. The 
line has been set out by Mr. Inglis. 


Great Western Colliery Company (Limited).—A special 
general meeting of this company was held on Friday, at 
Bristol, for the purpose of considering the propriety of 
raising additional capital. Mr. J. Wethered, chairman 
of the Board of Directors, presided. The chairman said 
that for some time past the directors had been considering 
ways and means for doubling the output of coal from the 
company’s property at an additional outlay of about half 
the present capital, Glancing at the past history of 
the company he found, in addition to payment of interest 
on debentures at 6 per cent. per annum, 10 per cent. divi- 
dends had been paid on the A shares from June, 1879, and 
10 per cent. also on the B shares from the end of 1881 up 
to the present time. Large sums had also been spent out 
of profits on machinery for underground haulage by means 
of compressed air. Seventy new Coppée coke ovens had 
been built, and the gas therefrom, instead of being wasted 
as formerly, was utilised to produce steam. Beyond this 
substantial sums had been reserved to meet contingencies 
and depreciation, all out of profits. Briefly these were 
the facts of the last seven years, and when it was remem- 
bered how depressed the coal mining interests of thecountry 
had been, he thought the shareholders would regard these 
results as satisfactory. The policy of the directors in rais- 
ing additional capital was approved. 

Restarting of Tin-Plate Works.—Asa result of the firmness 
of the tin-plate markets, the Worcester and Upper Forest 
Works of Messrs. W. Williams and Co., were restarted 
on Tuesday. It has been decided, however, to work for 
the present on day-to-day contracts only with the men. 
It is expected that the Llantrisant Tin-Plate Works, 
which have been at a standstill for a considerable time, 
will also be restarted. 


Portsmouth.—The Mayor of Portsmouth laid the foun- 
dation stone on Thursday of a town hall for the borough ; 
it will cost 98,000/., exclusive of 18,000/. for the site. 


Bargoed.—A a is being sunk on the Gilfach Fargoed 
lands, between Bargoed and Pengam, near the old Gilfach 
Fargoed Colliery incline on the western side of the 
Rhymney Railway, This pit will be carried down to the 
Brithdir seam of house coal, which has been worked so 
successfully for some years past, It is expected that the 
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pit will have to be sunk considerably over 200 yards before 
coal is reached. 


Monmouthshire Coal.—A project is being matured for a 
railway which promises to give Cardiff the benefit of the 
deep coal measures of Monmouthshire. The idea is to 
connect the proposed new line with the Roath branch of 
the Taff Vale Railway. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
very strong last Thursday, and prices improved to the 
extent of 4d. per ton in the forenoon ; this was lost, how- 
ever, in the afternoon, the market closing only 4d, over 
the previous day’s close. Business was done in the morn- 
ing at 41s. 9d. to 41s. 114d. cash, also at 41s. 11d. to 
42s. 1d. one month, and at the close there were sellers at 
41s. 10d. cash and 41s. 114d. one month, and buyers at 4d. 
per ton less. In the afternoon transactions took place at 
41s. 10d. down to 41s. 74d. cash, also at 42s. to 41s. 9d. 
one month, with sellers at the close at 41s. 8d. cash and 
41s. 10d. one month, and buyers offering 4d. lower per 
ton. Friday’s market was very strong, under the in- 
fluence of favourable trade reports from England. 
Warrant iron rose in price 54d. per ton, making a gain of 
7d. per ton over the week. There were transactions in 
the forenoon at 41s. 10d. to 41s. 11d. cash, also at 41s, 11d. 
to 42s, 1d. one month, the market closing at 41s. 11d. cash 
and 42s. 1d. one month, nominal, and in the afternoon 
pusiness was reported at 41s. lld. to 42s. 1d. cash and 
42s, 1d. to 42s, 3d. one month, the closing quofations 
being buyers at 42s. 1d. cash and 42s, 24d. one month, 
and sellers wanting 4d. more per ton. Middlesbrough 
warrants were done at 32s. 9d. one month, with 
buyers at 32s. 74d. cash, and hematite warrants 
changed hands at 43s. 74d. to 43s. 9d. one month, with 
buyers remaining at the latter quotation. The market 
opened firm on Monday, and at one time an advance of 
3d. per ton was recorded, but the close was easier, and 
the early gain was lost, the market closing as on Friday. 
Transactions were reported in the morning at 42s. 3d., 
42s, 4d., and down to 42s, 1d. cash, also at 42s, 44d. to 
42s, 6d., and down to 42s, 3d. one month, and the close 
was sellers at 42s, 1d. cash, and the month price nominal] 
42s. 3d. In the afternoon business was done at 42s. Od. 
to 42s. lid. cash, also at 42s. 24d. and 42s. 3d. one month, 
with buyers at the close at 42s. 1d. cash, sellers at 42s. 14d. 
and 42s. 3d. one month. Hematite warrants realised 
during the day 44s. 6d. one month, and Middlesbrough 
warrants were done at 33s. one month to 32s. 9d. 
cash. Yesterday’s market was also strong, and prices 
were run up 24d. per ton above Monday’s highest, and 
closed 4d. per ton over the final prices of the previous 
day. Business was done in the morning at 42s, 2d. to 
42s. ys cash, also at 42s, 3d. to 42s. 74d. one month, and 
the close was 42s. 5d. cash and 42s. 7d. one month 
nominally. In theafternoon the quotations were 42s. 5d. 
to 42s, 64d. cash, and from 42s. 7d. to 42s. 8d. one 
month, the close being sellers at 42s. 54d. and 42s, 74d. 
one month, and buyers $d. per ton under. Still higher 
prices were realised for hematite and Middlesbrough 
warrants. There were transactions this forenoon at 
42s, 5d. down to 42s. cash, also at 42s, 7d. down to 
42s, 2d. one month, and the close was buyers at 42s. ae 
cash, and 42s, 3d. one month, and sellers asking 4d. 
per ton higher. In the afternoon business was done 
at 42s. to 41s, 11d. and back to 42s. Odd. cash, also at. 
42s. 3d. to 42s, 1d. and back to 42s, 2d. one month, with 
buyers at the close at 42s. O4d. cash and 42s, 2d. one 
month, and sellers at 4d. more per ton. There is decidedly 
more firmness all round, but it is not generally thought 
that the recent rapid rise in the price of warrants is a 
purely healthy one. Some of the makers are very firm in 
their quotations for special brands; several fairly good 
orders have lately been placed. As three of the Ayrshire 
furnaces of the Eglinton Iron Company are now practi- 
cally damped out it may be said that there are only 
66 furnaces in Scotland at present in actual operation, 
being 25 fewer than were in Blast in October of last year. 
Last week’s shipments again showed a falling off, as 
they only amounted to 6531 tons, as against 10,175 tons 
in the preceding week, and 8323 tons in the corres 
week of 1885. The United States took 1275 tons ; Canada 
2047 tons; Australia, &c., 350 tons; Italy, 106 tons ; and 
other countries smaller quantities. Germany and Russia 
did nottake any. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 827,739 tons 
yesterday afternoon, as compared with 826,207 tons 
ee week, showing an increase for the week of 

tons. 


Expected Termination of the Dispute at Dalzell Steel 
Works.—On Monday it was announced that Messrs, D. 
Colville and Sons, of the Dalzell Steel Works, Motherwell, 
had actually shut their gates, as the workmen whom they 
had recently brought from Wales to fill the places of some 
of the men who had gone out on strike to resist a reduc- 
tion of wages had returned to the south ; and for the time 
things looked very ominous, To-day, however, they pre- 
sent a much brighter appearance, as thestrike hands have 
been sent for by the firm, and asked to return to work on 
the terms ruling before the strike took place, now about 
seven weeks ago. It is thought by to-morrow the steel- 
melters will again heat their furnaces, and that the ham- 
mermen, millmen, &c., will follow suit. If the dispute 
should now terminate amicably it will be well for both 
parties. During the time that the strike has lasted 
aliment has been paid to the extent of 15s. per week to 
the married men and 10s, per week to the single men. 


New Tramway Bill for Dundee.—It has been resolved 
by the Tramway ‘Committee of the Dundee Police Com- 
mission to apply in the ensuing session of Parliament for 


nding | 


powers to be given to the local Tramway Company to use 
steam power on the tramways, and so obviate the neces- 
sity which at present exists, of getting the Board of 
Trade to renew the certificate year by year for the use of 
such power. 


East of Scotland Engineering Association.—The opening 
meeting of the session was held last night in the Odd- 
fellows’ Hall. Mr. A. C. Elliot, B.Sc., president, who 
occupied the chair, delivered the opening address on 
“The Rise and Progress of the Mechanical Theory of 
Heat.” Mr. Elliott traced the history of the theory from 
the speculations of Locke and Bacon up to the present 
day. The lecturer concluded by stating, as an illustration 
of the thorough hold the first law of thermo-dynamics had 
taken upon the public mind, to the total exclusion of the 
second, that nothing is more common than to read that 90 
per cent., or thereabouts, of the heat supplied to a steam 
engine is absolutely wasted, the fact being, when proper 
account is taken of the second law, that in the best engines 
something like half this quantity is theoretically unavoid- 
ably wasted. ; 


Proposed New Line of Railway.—There is some proba- 
bility of a new line of railway being constructed to cover 
an important portion of the West Highlands, and more 
especially that portion which lies between Dunoon on the 
Firth of Clyde and Andrishaig on Lochfyne; and it is in- 
tended that it shall work in with the Callander and Oban 
Railway, meeting it somewhere about Valmally. Alto- 
gether the scheme, as it is now projected, embraces several 
valuable features. 


New Shipbuilding Orders for the Clyde.—The shipbuild- 
ing trade on the Clyde is very far from being brisk, but 
it is satisfactory to know, even though several yards are 
entirely at a standstill, that the winter of 1886-87 is not 
likely to be so bad as was expected. The Fairfield 
Shipbuilding and Engineering Company are now lay- 
ing down two large paddle steamers for the passenger 
trade between Liverpool and the Isle of Man. In the 
same yard workmen have recently commenced the con- 
struction of two sternwheel steamers, each 150 ft. in 
length, to the order of the Indian Government for the 
military expedition on the River Irrawaddy. A few days 
ago Messrs. Archd. M‘Millan and Sons, Dumbarton, 
signed the contract to build a vessel for the Hon. L. E 
Baker, of Yarmouth, Nova Scotia, to trade between that 
port and Boston. It is to be a steel screw steamer of 
about 1500 tons gross register, with triple-expansion 
machinery of about 2300 horse-power, and is to travel at 
a speed of fourteen knots an hour. There is to be hand- 
somely fitted accommodation for 300 first and second-class 
passengers. On the following day they closed a contract 
to build, for a Mediterranean steamship company, three 
steel steamers of about 1500 tons gross register each, with 
considerable enger accommodation. The steamers 
are to have gg rhea earn machinery of 1700 indicated 
horse-power. This makes four steamers to be built by the 
Messrs. M‘Millan, and will give employment to oben 
number of workmen of all classes during the coming 
winter. All the engines are to be constructed by Messrs. 
David Rowan and Son, Glasgow. A contract with the 
Egyptian Government has recently,been closed by Messrs. 
Ross and Duncan to build and equip an iron screw yacht 
for quarantine service. Messrs Barclay, Curle, and Co., 
Glasgow, have just received an order from Messrs, R. 
and J. Craig, also of ee to build a fine iron ship of 
about 2000 tons for the ‘‘ County” Line of sailing ships, 


Aberdeen Graving Dock.—At the last meeting of the 
Aberdeen Harbour Board, it was reported that the re- 
cently constructed graving dock had cost the commis- 
sioners the sum of 54,500/., the estimated cost of the works 
having been 51,500/. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBRroucH, Wednesday. 

The Cleveland Iron mag Ler cwnan there was a good 
attendance on ’Change at Middlesbrough, and the market 
was firm at advanced rates. No. 3 Cleveland pig for 
prompt delivery was quoted 32s, 9d. to 33s. per ton, and 
sellers were shy. Both consumers and merchants seemto 
ave awakened to the fact that the revival in trade is 
now tolerably well established and they are willing to 
contract ahead at full prices, The exports of pig iron 
at Middlesbrough continue good: there having beeu 
hipped, up to date, this month 56,100 tons against 49,600 
tons at the corresponding ora ast month, and 41,100 
tons at the same date in October last year. The local 
works are getting better employed, and this with the in- 
creased exports and the reduced make, will bring about a 
considerable decrease in the stocks of pig iron in the 
Cleveland district this month. Hematite pig is in good de- 
mand at 43s. 6d. to 44s. 6d. per ton for mixed numbers 
f.o.b. east coast ports. The manufactured iron trade is 
firmer. Ship plates are quoted 4/. 12s, 6d. per ton, angles 
4l. 7s. 6d., nt steel ship plates 5/7. 15s. to 5/. 17s. 6d. all 
less 24 per cent. at works. During the past few days there 
has been a good deal of inquiry for shipbuilding material, 
which points to an early revival of trade in this industry, 
No doubt the higher rates of freight, and the greatly re- 
duced number of unemployed steamers, have impa 
some courage to shipowners, and induced them to place a 
few orders for new vessels. Fairly ag inquiries continue 
to come from the United States for rails, hematite pig 
iron, blooms, and spiegel, and the exports are well main- 
tained, 
Engineering and Shipbuilding. —Engineers and _ iron- 
founders are getting busier, and speak more hopefully of 
the future. Prices, too, are improving alittle. Shipbuild- 





ing is rather more active. At Hartlepool there is a good 
deal of work in hand at the shipyards, 


rted |scheme for regulating wages. 





The Wages Question in the Manufactured Iron Trade.— 
The wages question in the manufactured iron trade of the 
North of England has not yet teen settled. Early this 
month the employers proposed that if the operatives un- 
dertook not to claim any advance until the Dale sliding 
scale, ene to the average net selling price, justified it, 
no formal notice should be given at present for a further 
reduction in wages, the employers not to be debarred 
from claiming a reduction if a still further fall in the net 
average prices took place. The men rejected this pro- 
peeks and the whole question of wages is to be brought 

‘ore the Board of Arbitration. 


The Eight Hours’ Movement.—Newcastle-on-Tyne was 
the place where the nine hours movement in the engineer- 
ing trades was first established some years ago, and now 
an agitation in favour of an eight hours league is being 
vigorously carried on. Both sides of the question are 
being freely discussed. It is very questionable whether 
the present time, after so long a depression, is opportune 
for attempting to shorten the hours of labour. There are 
many people who believe that the adoption of the nine 
hours movement did a great deal of harm to trade. 


The Largest Gasholder in the World.—Messrs. Ashmore 
Benson, Pease, and Co., Limited, of Stockton-on-Tees 
have been constructing for the last eighteen months at 
their new works at East Greenwich the largest gasholder 
in the world. It is designed by Messrs. George and 
Frank Livesey, engineers to the South Metropolitan Gas 
Company. The height of it when inflated will be 174 ft., 
and the diameter of it 250 ft., and it is calculated to con- 
tain 8} millions of cubic feet of gas. It is constructed in 
four tiers, which telescope into one another, so that when 
not in use they lie flush with the ground in the concrete 
tank which is excavated to receive them. The area 
covered by the holder is rather more than one acre in ex- 
tent. To keep the holder in its oy position there are 
twenty-eight wrought-iron standards at equal distances 
round it, rising to the height of 178 ft., up which the 

ide rollers work, these latter being fixed on the holder. 
The total weight is approximately 1700 tons, included 
in which is a considerable amount of steel. 


The Coal and Coke Trades.—F uel quotations are firmer, 
and the prospects of the winter trade are better. 





NOTES FROM SOUTH YORKSHIRE. 
‘SHEFFIELD, Wednesday. 

Scarborough Cliff Bridge Company.—The Committee of 
this company have issued their annual report, which 
shows that there is a diminution in the receipts from tolls, 
as compared with last year, amounting, .in the aggregate, 
to 438/. lls. 8d. The balance available for dividend is 
38567. 13s. 1d., against 4346/7. 8s. 1ld., showing a net de- 
crease, as compared with last year, of 489/. 15s. 10d. The 
Committee recommend the cepment of a dividend of 
1s, 9d. per share, which will absorb 2944/. 183., and leave 
9117. 15s. 1d. to be carried forward. 


Hull—The Shipping Trade.—A most extraordinary in- 
flux of shipping was witnessed at Hull during last week, 
and as this port is generally one of the first in the country 
to feel and benefit by returning prosperity after a time of 
commercial stagnation, it is hoped most earnestly that the 
tide has at length turned. Be this as it may, the arrivals 
during last week were more numerous than in any previous 
week in the history of the port. he highest previous 
tonnage has never exceeded about 54,000 tons ; in the best 
week in last year it was only just over 50,000 tons. In 
the week just passed, however, the vessels arriving from 
foreign ports had a total of 65,395 tons, against 47,594 
tons in the previous week, and 44,427 tons in the same 
week last year. There was thus an increase to the extent 
of 17,801 tons over the previous week, and 20,868 tons 
over the corresponding week in 1885. 


Chesterfield and Midland Institution of Mining Engi- 
neers.—On Saturday afternoon last, a meeting of the 
members of this institution was held at the University 
Buildings, Nottingham, Mr, G. Lewis, of Derby, took 
the chair. Referring to the recent excursion of the In- 
stitution, the chairman stated that a vote of thanks had 
been passed and presented by the Council on behalf of 
the Institution to those firms who had been good enough 
to show them over their works during the excursion. He 
could only say that they met with a very cordial recep- 
tion wherever they went, the various gentlemen being 
extremely kind, not only socially, but in explaining what- 
ever they were anxious to witness. Votes of thanks had 
been accorded to Messrs. Bass and Co., Messrs. Allsopp 
and Co., Messrs. ae and Sons, the vicars of Reyston 
and Ashby-de-la-Zouch, the head master of Reyston 
School, Sir J. Harker-Crewe and his agent, Earl Ferrars, 
Earl Carnarvon and his agent, and Mr. W. Johnson. 


South Yorkshire Miners and the Board of Conciliation.— 
A well-attended meeting of miners employed at the North 
Gawber, East Gawber, estas Hall, Woolley, and other 
collieries, was held on Thursday night. Mr. W. Parrott, 
of the Yorkshire Miners’ Association attended and ad- 
dressed those present upon questions affecting their 
interests. In the course of his remarks he expressed 
surprise that the coalowners of Yorkshire had rejected the 
Their scheme provided 
that the present rate of wages should be the minimum. 
The scheme would have been beneficial to both owners 
and men, as it would have enabled them to avoid strikes 
and locks-out in the future. 





Economy on New South Wetsu Raiiways.—A re- 
vision of the time tables on the New South Wales Govern- 
ment railways has been made with a view to economy, 
and it is expected that a saving of about 61,000/, annually 
will be effected by the changes proposed, 
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ARMOUR. 

As evidence that the gravity of the subject of 
national defence cannot be overestimated, all the 
leading journals continue to advance their most 
powerful arguments to bring about a better state 
of things; and the unanimity of tone of criticism, 
while addressed to different arms, is most remarkable. 
One journal takes up small arms, another heavy 
ordnance, another naval torpedo service, others 
ammunition ; but they all present arguments and 
conclusions which point to the one method we first 
advanced, as the simplest and most direct to secure 
“fa better, or at all events, as good a ‘ weapon’ as 
our rivals are securing,” namely, comprehensive, 
open, scientific, unbiassed competition. It appears, 
therefore, that there is only wanting the initiative 





of a comparison of material, untrammelled by per- 
sonal imputations. 

Efficient armour cannot in any way be considered 
subordinate to the acquisition of the best guns. With 
a commerce on every sea, a chain of dependencies 
surrounding the globe, and a reliance upon foreign 
lands, or on our own essions beyond the sea, for 
the essentials of our daily subsistence, the potency of 
our warships is a question calling for the most serious 
consideration. They must not only carry powerful 
guns, but they must have the greatest defensive 
quality—good armour. Without these, Great Britain 
cannot hope that her grand prestige will be upheld 
alone by competent designers, able officers, and 
brave crews. 

It was but a few years ago that the uniform pro- 
tection of all armoured vessels was iron ; in a word, 
they were veritable ironclads, a name which still 
exists in the general vocabulary representing any 
mail-clad vessel. There was wrought iron and no- 
thing else. To insure a ship’s defensive qualities 
it was the custom to add more inches of iron, until, 
with the constant progress of gun manufacture, 
vessels could no longer carry a sufficient quantity. 
The capacity of any ironclad to carry its own and ad- 
ditional weight is limited to its displacement. This, 
roughly estimated, is divided as follows: 35 per 
cent. weight of frame and skin-plating, 20 per cent. 
of engines and boilers, 20 per cent. of armour, 6 per 
cent. of guns and ammunition, 15 per cent. of coal, 
and the remaining 4 per cent. for spars, sails, 
boats, men, provisions, anchors, &c. As the altera- 
tion of any of these figures necessitates a change in 
one or all of the others, the constant efforts of 
naval architects, engineers, gunmakers, and armour 
manufacturers have been directed towards diminish- 
ing the value of these figures while keeping up the 
same percentage of efficiency. 

The rivalry between architects and engineers 
necessitated and produced a diminution of dimen- 
sions in the integral portions of a ship while keep- 
ing up the strength and efficiency, but the rivalry 
between guns and armour took a different direction, 
much to the disadvantage of the armour, since the 
gun could not only be increased in penetrating 
power but in size also, while the number on board 
could be diminished sufficiently to keep within the 
required percentage of total weight. In this unequal 
combat there was no question as to the ultimate 
result so long as wrought iron was adhered to, since 
there was no treatment to which it could be sub- 
jected that would materially alter its characteristics. 
The next step in advance, therefore, was to attach 
to the face of the wrought-iron armour some mate- 
rial which could be made hard enough to break the 
force of the shot before it reached the iron. This 
material was found in steel, since it could be har- 
dened to any required degree, and several methods 
were patented, for effective attachment to the 
wrought-iron back. At first it appeared as if we 
had not only secured the required surface, but that 
we were quite independent of the back iron, which 
could consequently be made of poorer material. 
The compound armour was more expensive to manu- 
facture than good wrought iron ; but the cheaper 
material that could be used for the back partially 
compensated for this. 

Thinking that English makers had definitely 
settled the armour problem, compound armour was 
formally adopted by our Government, while other 
governments followed readily the conclusion of 
this ‘‘ most practical nation on the face of the 
earth.” Meantime, however, several manufac- 
turers in this country and abroad began seriously 
to doubt the wisdom of this new step. They 
found that the steel face was not always well joined 
to the iron, that blisters of varying size were found 
at the joints, so frequently in fact that it is accepted 
by our Government as one of the irremediable diffi- 
culties of the system ; theyalso found increasing difli- 
culty in meeting the demand for plates of complicated 
shapes, double curves, and the like ; so much so 
that in France wrought iron is frequently used for 
them. They found too that under gun fire the steel 
face was very liable to split off from the back, and 
that the hole, when the plate was penetrated, was 
larger at the back (on the side next the ship) than 
on the front, and, moreover, that the better the 
projectile, and the higher the velocity, i.c., the more 
nearly one approached the conditions of actual war- 
fare, the worse the plate behaved. A remedy was 
attempted by supplying better material for the back, 
pan beyond increasing the expense this was of little 
value. 

In France, where the Goyernment felt that they 





could not afford to lose the advantage of the best 
discoveries in material, whether native or foreign, 
inducements were offered to three firms to acquire 
some English patents for compound armour, and 
large contracts were given to these firms as a recom- 
pense. The firm of Schneider and Co., of Creusdt, 
however, had in common with many others long 
ago turned their attention to the production of solid 
steel armour, and while none of their competitors in 
France or any other country have yet scored a 
success, Creusdt has not only succeeded in securing 
the patronage of the French Government, but also 
that of many other countries. Their orders in 
France equal those of all the compound manufac- 
turers together. Their system of fabrication has 
been definitely adopted by Italy, while the Société 
de Terni are now ready to turn out their first lot of 
Schneider plates for the Ruggiera de Lauria. The 
Swedish, Danish, Dutch, and Spanish Governments 
all have armour supplied by Creusét, while Russia 
has recognised the value of their material bya large 
order for testing purposes. China also has ordered 
of Creusdt the armour for a vessel to be built at 
Fouchow. 

Such facts are full of significance. That steel 
armour ought to be the best no one will deny. 
It represents at once a uniform substance from 
which a homogeneous block can be fabricated, that 
may be brought to any shape, and endowed with 
such qualities of density and elasticity as may be 
desired. The same cannot be said either of 
wrought-iron or compound armour. Forged steel, 
properly tempered and annealed, is the best for 
guns, and expert evidence of the highest charac- 
ter, indorsed by theoretical conditions and public 
experiments, proves that it is the best for armour, 
The following are vital arguments in its favour, 
viz.: The recommendations of one of our own 
officers who was sent to France to report upon 
the comparative efficiency of armour.* It is 40 
per cent. better than wrought iron. Its supe- 
riority to compound is well shown by the fact that 
in France it is the only armour used for testing 
steel projectiles. This action of the present French 
Government is one of the most marked proofs of 
the superiority of the Creusét armour over that of 
the French makers of the other system. Again, what 
Mr. Jaques has said regarding the tearing effect of 
the rolls must appeal to all steel manufacturers who 
have any sentiment respecting suitable treatment 
of metal. 

Discovering at last a fact patent long since to all 
who chose to inquire, certain recommendations have 
been made by the Ordnance Committee with a view 
to stimulate the production of homogeneous steel 
plates at home; and further to stimulate the efforts 
of English manufacturers, the same authority hints 
that in case of non-success, a large contract must 
be given to the celebrated French maker, who 
knows his business too well to fill any sample 
orders. But if the departments (and particularly 
the Admiralty, whose needs for efficient defence 
combined with the least weight are so distinctly 
defined) wait until practical results are produced 
by a protective inspiration only, ‘‘ conservatism 
and pride” will continue to bar the selection of 
‘the best from the models that have so long been 
under our ken.” 

It is well known that some of our manufacturers 
are attempting solid steel plates ; but while they 
are reaching the place now held (after years of ex- 
perience and practice) by Creusdt, the latter, always 
progressing, will continue to leave our;products in 
the rear. 

In carrying out the tardy recommendations of the 
Committee to which we have already referred, let 
it be done with justice to makers both at home and 
abroad, allowing every one to compete who has 
produced armour of acknowledged efficiency, in- 
viting this competition under ‘‘ rigid specifications 
insuring responsibility and adequate guarantees, 
and offering suflicient inducement to the com- 
petitors in the shape of reasonable contracts for 
superiority of production.”’t 

Besides acquiring a quantity of armour that will 
permit us to put afloat at least one ship protected 
with the best material, nothing could be more in- 
structive than the competitive trials we have urged, 
and the acquisition for tests and analyses of a quan- 
tity of the very best armour in existence. 

It will not only be more economical to acquire 
now the best material for our makers to imitate and 
improve, but much less humiliating than to wait 


* Cited in our issue of September 24, page 319. 
+ See Eneregnrna, page 319 ante, 
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until our non-success drives us to giving the foreign 
order. The Committees must have good reasons for 
believing this probable, Again, if their reports are 
unanimous in recommending the substitution of 
steel for compound armour, now that the pro- 
jectiles no longer break up on impact, and that if 
equal resistance was offered by the same thickness 
of plate, it would be disadvantageous and unprofit- 
able to continue the use of compound armour ; the 
makers of the latter type cannot urge any reason- 
able claim of injustice being done them, for the 
French Government is continuing some orders to 
compound plate makers, thus keeping moral faith 
with those it, at one time, encouraged to acquire in- 
formation, and to purchase English patents. 

If our Government, however, considers political 
protection paramount to effective armour-plated 
ships, a substitute for direct purchase would be 
to encourage some domestic manufacturer to form 
an alliance with Creus(t for the supply of steel 
armour similar— under proper and well-defined 
restrictions—to that which Elswick and Sheffield 
are reported to have made with a French firm for 
the supply of steel projectiles. Properly carried out 
the cost to the Government should not be largely 
increased, and we shall have the satisfaction of 
getting good armour, while the firm which has the 
greatest sagacity and boldness will reap the pecuniary 
benefit. This will also afford an excellent oppor- 
tunity for an economic comparison of the two 
systems. Suppose, for example, the War Office 
buys French steel shells through Elswick, and the 
Admiralty French steel armour direct. In one case 
a single establishment will control the supply, in- 
viting new imputations; in the other, all makers 
will acquire valuable information from the public 
reception tests, and the nation the benefits of the 
competition. 

The French system is just and economical. She 
buys on the best terms whatever appears useful, 
no matter where it is to be found, and puts it into 
the hands of her own people to improve. To these 
acquisitions are added perfect confidence between 
the officials and the manufacturers, Under this 
system there have been produced within a com- 
paratively short period, the finest gun factory in the 
world, victorious steel shells, and equally superior 
solid steel armour. As the American Commission 
reported, ‘‘It seems as if in France the happy 
mean has been reached by which the Government 
and the private industries can work harmoniously 
towards the accomplishment of a national object ;” 
and she is spared those violent attacks of Parlia- 
ment, press, aud public which have resulted from 
our conservatism and indifference to foreign de- 
velopment, Truly ‘‘They manage these things 
better in France.” 

There appears to be no doubt that English 
experts who have recently been called upon for 
opinions have certified to their conviction that com- 

ound armour is inferior to the Creusdt steel. 
tis also no secret that for many years our pro- 
jectiles have been inferior to many abroad. 

Recent experiments at one of our own trial 
grounds have demonstrated that either French 
steel shells are of a very superior quality, or Eng- 
lish compound plates against which they were tired 
are totally unfitted to withstand them. Similar 
shells have been fired against Creusdt steel, which 
has stood up against them with remarkable tenacity 
ana uniformity. 

In our issue of September 24, in which we advo- 
cated the investigation of material apart from the 
imputations of personal integrity, we called atten- 
tion to the value of the monograph of Mr. Jaques 
on ‘* Modern Armour,’’* and the logical manner in 
which the history of armour in all its branches was 
so concisely treated. 

It is most satisfactory that this has been indorsed 
by an official declaration of our departments, which 
cites the opinions of the Ameri:an Commission (of 
which Mr. Jaques was secretary} as being of great 
value because of its unbiassed conclusions. 








THE MARCHANT ENGINE. 

In our last issue we referred in a brief Note 
(vide page 401 ante) to the highly unsatisfactory 
nature of the brake employed in the recent trials 
of the Marchant engine, and to the fact that the 
results and conclusions based on those trials were 
in consequence utterly untrustworthy. We propose 
now, in accordance with the request of some cor- 

* “Modern Armour,” by Lieut, W, H. Jaques, Illus- 
trated. G, P. Putnam’s Sons, London, 





respondents, to point out why the brake in question is 
quite unfitted for obtaining correct results. For this 
purpose it will be as well that we should quote the 
description of the brake as given in the Electrical 
Review of the 17th ult., and we do this because 
this description has been accepted as correct by 
those responsible for the engine trials. The brake 
is described by our contemporary as follows: 
‘*This dynamometer was a modification of the 
common pattern of brake, and was devised by Mr. 
Marchant as a means of getting rid of the heavy 
weight which would otherwise rest on the axle of 
the engine when not running, the entire weight of 
the apparatus being 720 lb.; the accompanying 
diagram will explain its construction. The lower 
block B is supported by the rolling piece E, which 
carries the whole of the brake when out of action, 
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and the spiral springs G G working against stops 
fixed to the bolts cc help to raise the upper por- 
tion B' out of contact with the pulley. A stop F 
is placed under the lower bar on the scale side, so 
adjusted that, while the pointer on the Salter’s 
balance S, shall read from zero, the tension on the 
chain lever L shall have no back play. The rolling 
block E is situated slightly to the scale side of a 
vertical line passsing through the axle, and is 
wedged up against the surface of the pulley, sufli- 
ciently to insure contact with the portion of the 
brake-block marked h, and to prevent the whole 
weight of the instrument being thrown at any time 
suddenly on to the pulley. The fly nut n is only 
partially tightened up, the grip when required being 
effected by the opposite nut x’; it is claimed that this 
insures the clip being on the sides marked hh’, 
which keeps the pull steady and minimises shocks 
from backward and forward vibrations of brake.”’ 

We have italicised one of the sentences in the 
above quotation, and it appears to us most extra- 
ordinary that the effect of the mode of procedure 
described in that sentence should not have been 
properly appreciated by the engineers present at the 
trials. 

The action of this remarkable brake of Mr. Mar- 
chant’s may be explained very briefly. Let it be 
supposed that the parts are adjusted as above de- 
scribed, the top block being clear of the flywheel, 
the weight of the brake carried by the points F and 
E (probably chiefly by E), and the spring balance 
standing at zero. Then on the nut »! being 
tightened down the effect will be to cant the 
radius bar L to the right, and so exert a pull on the 
spring balance, the action being precisely the same 
as would be caused by shortening the chain which 
connects the upper end of L with the spring balance. 
We may mention that the bar Lis on the actual 
brake stiffened by diagonal bracing, although this 
is not shown on the diagram. 

If, when the action above described takes place, 
the bottom block of the brake is not quite bedded 
against the flywheel rim, the first effect of the strain 
put on the spring balance will be to raise the bottom 
block from the support E, the whole system turning 
about the point Fas a ceutre. So long as the brake- 
blocks remain clear of the flywheel the limit of load 
which can be put on the spring balance S by 
tightening down the nut »’ is limited to an amount 
corresponding to the weight of the brake multiplied 





by the horizontal distance of its centre of gravity 
from the point F, and divided by the vertical dis- 
tance between the point F and the top of the lever 
L. As the brake is stated to weigh 720 lb., this 
constitutes in itself a large amount of possible error, 
but it is not all. 

As soon as the brake-blocks take a bearing upon 
the flywheel the condition of affairs becomes 
modified, the whole system then forming an obtuse- 
angled bell-crank lever turning on the centre of tho 
flywheel as an axis, the radius lever L constituting 
one arm of the bell-crank and the other arm being 
represented by a line drawn from the centre of the 
crankshaft to the point F. Now it is evident that 
by slacking off the nut » and tightening 1! the 
obtuseness of the angle of the bell-crank lever can 
be increased as desired, and—as the point F isa 
fixed one—each increase of the obtuseness of the 
angle will be accompanied by an increased pull on 
the spring balance. We thus see that it is quite 
possible by altering the positions of the nuts « and 
n' to put a pull on the spring balance S without 
starting the engine at all and with the brake clear 
of the support E. 

As for the resistance to the movements of the 
engine due to the adjustments above dealt with, this 
need not be more than that caused by the upward 
pressure of the bottom brake-block due to the re- 
sultant of the pull at the upper end of L and 
the upward pressure at F. If, however, the nut n 
be tightened down instead of w the resistance to 
the engine will be increased until ultimately the 
lower brake-block would be lifted from the point 
F, and the work done by the engine would 
then be accurately measured by the pull at the 
top of L, the brake in fact becoming an ordi- 
nary Prony brake. During the trials on which 
the reports of the alleged performance of the 
Marchant engine have been based, the adjustment 
of the brake was, according to our contemporary—a 
statement corroborated also by independent observa- 
tions—made by tightening down the nut 7’, and this 
being so the results obtained are absolutely worth- 
less. When running under such conditions the resist- 
ance experienced by the engine simply amounted to 
the pull at the top of the lever L multiplied by the 
radius of that lever and minus the pressure on the 
point F multiplied by the horizontal distance of that 
point from the centre of the crankshaft. In all the 
reports which have been so widely circulated this 
latter minus quantity—which mightreadily amountto 
60 or 70 per cent. of the former—is entirely ignored! 

Since the above was written we have received 
from Mr. William Downie, the managing director 
of the Marchant Engine Syndicate, Limited, a letter 
which we print on page 418 of the present issue. 
From this we learn that it is intended to have 
further trials of the Marchant engine ‘‘ on different 
lines.” Weare glad to hear this, and we hope that 
in carrying out these trials those interested in the 
engine may, instead of scheming extraordinary 
brakes, use appliances of known accuracy, and 
place the tests under the charge of engineers ex- 
perienced in engine testing. If this be done we 
venture to prophesy that the results will be a revela- 
tion to those who have put faith in the devices so 
far employed, not excluding the ‘‘ more than thirty 
engineers” whom Mr. Downie mentions ‘‘ as being 
perfectly satisfied with the brake now in use.” 





FRENCH SHIPBUILDING. 

TuE Creusét Company has abandoned for a time 
the production of rails, and has transferred to the 
Steel Works Company of France all the steel rail 
contracts it had in course of execution. The object 
of this somewhat remarkable transfer is to enable 
the Creusét Company to devote itself more fully to 
the production of steel to be employed in the manu- 
facture of war matériel and the building of steamers. 
This change in the commercial policy of the Creus6t 
Works is explained by the fact that all the leading 
countries are unhappily making considerable sacri- 
fices just now for developing their fleets. Not only 
is Spain, for instance, putting forth great efforts 
in this direction, but even China and Japan are 
each endeavouring to constitute an efficient navy. 
As ironclads, cruisers, and torpedo boats are of 
somewhat difficult construction, the number cf 
establishments which can undertake them is neces- 
sarily limited, and to keep the business more than 
ever in a few hands, the administration of the 
Creusét Works has grouped round it some of the 
principal French shipbuilding companies, and has 
thus formed a powerful syndicate for the purpose 
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of competing abroad with rival English and Bel- 
gian shipbuilding establishments. The syndicate 
is formed upon the basis of the affiliated companies 
undertaking the construction of ships, properly so 
called, while the Creusdt Works are to supply the 
steel and the engines. The undertakings which 
have associated themselves with the Creusét Works 
are the Société Nouvelle des Forges et Chantiers 
de la Méditerranée, the Société des Ateliers et 
Chantiers de la Loire, and the Chantiers de la 
Gironde. The syndicate is further backed up by 
a financial group formed by the Paris Comptoir 
d’Escompte. The Société Nouvelle des Forges et 
Chantiers de la Méditerranée has a capital of 
520,000/., and its principal establishment is at La 
Seyne, near Toulon. It has also a branch at 
Havre, where several large transports and despatch 
boats have been constructed. The La Seyne es- 
tablishment has just built two large ocean steamers, 
the Gascogne and the Bourgogne for; the French 
General Transatlantic Company. The Marceau, a 
first-class coastguard steamer ; the Pelayo, a first- 
class ironclad, built for the Spanish Government ; 
the Cécile, a swift cruiser, several torpedo boats, and 
a number of other craft have from first to last been 
built at the La Seyne works, one of them being the 
Amiral-Duperré, perhaps the most powerful French 
ironclad now afloat. The Société des Ateliers et 
Chantiers de la Loire has a capital of 772,000I., the 
result of a fusion of several establishments. Its 
principal shipbuilding yard is at St. Nazaire, while 
it has also an establishment at Nantes, originally 
owned by Messrs. Jollet and Babin, and another at 
Havre, formerly belonging to the Société des Con- 
structions Navales. The company has works at St. 
Denis and Petit-Quevilly (Rouen), formerly known 
as the Clapartde Works. The Société has now the 
Tage building: at St. Nazaire for the French 
Government, as well as a composite cruiser de- 
signed for high speed, and constructed to the order 
of the Russian Government. The company has 
further in hand several despatch gun boats and 
torpedo boats ordered by the Russian and French 
Governments. The Société des Chantiers de la 
Gironde is an undertaking of less importance, but 
it is now engaged on a large transport for the 
French Government. The capital of the company 
does not exceed 280,000/., but it has somewhat 
intimate relations with the Creus6t Works. The 
main object of the syndicate is to enable Creusét 
and its allies to secure shipbuilding orders abroad ; 
as regards French orders, each of the affiliated com- 
panies is to maintain its freedom of action. After 
all, also, French shipbuilding industry is not con- 
fined to the three companies which have just linked 
their fortunes with Creusdt. Each of the five great 
maritime ports of France has an arsenal in which 
ships of every kind can be built. The French navy 
has further at its command the Indret Works for the 
production of engines and boilers, the gun factery 
of Ruelle, stated by the advisers of the Ordnance 
Committee to be the finest in the world, and an 
establishment at Guérigny-la-Chaussade for the 
manufacture of chains and anchors. We ought also 
to take account of the Penhoet Works, belonging to 
the French General Transatlantic Company, which 
recently built for that undertaking two large ocean 
steamers, the Champagne and the Bretagne, and 
which are at present engaged upon a despatch boat 
for the French Government. The Messageries 
Maritimes possesses a large shipping establishment 
at La Ciotat, which has not been, however, under- 
taking Government orders. The Normand Ship- 
building Works at Havre have built various 
despatch boats and transports for the French 
Government, as well as a considerable number of 
torpedo boats. 





CHATHAM DOCKYARD. 

Tue chief excursion on the list of the Iron and 
Steel Institute which they had prepared for their 
autumn meeting was no doubt that made to Her 
Majesty’s Dockyard at Chatham. Woolwich Arsenal 
and Enfield Small Arms Works, which were also 
down on the list, have been so recently visited by 
the Mechanical Engineers, that their interest had 
been to a great extent discounted, and the other 
works and establishments set down on the list were 
of quite secondary importance or interest. 

A large number of the members proceeded to 
Chatham on Friday, the last day of the” meeting, 
where they were received by the Admiral Superin- 
tendent, and then proceeded to view the yard. The 
first thing that strikes a fresh comer to Chatham, 





who has been used to the chief naval establishment 
at Portsmouth, is the scattered nature of the various 
establishments. The slips and docks, together with 
the chief shops, are placed on that part of the 
Medway known as Chatham Reach. 

Chatham, we are informed, is one of the largest 
dockyards in the kingdom, and owes its existence, 
or at any rate its importance, to Queen Elizabeth. 
Before her time it was a comparatively obscure 
depdt, but in 1560 she gave directions for the erec- 
tion of Upnor Castle. The present gun wharf was 
formed by James I., and the works were greatly 
extended in the reign of Charles I. The dockyard 
proper is nearly a mile in length, but including the 
extension works and the gun wharf it hasa river 
frontage of over three miles, and covers the whole 
of one bank of the Medway in the extensive bend of 
the river comprised by Short Reach, Upnor Reach, 
and Chatham Reach, as may be seen by reference 
to the plan which we publish on the next page. 
The oldest portion of the dockyard comprised five 
wet docks, to which have been recently added the 
three great basins constructed along the course of 
Gillingham Creek, an arm of the Medway which 
formerly separated the mainland from some salt 
marshes, or ‘‘Salterns,” as they are locally called, 
which were known as St. Mary’s Island. This part 
is now being reclaimed for the purpose of new 
dockyard factories and workshops. These historical 
details we have taken mostly from an official de- 
scription, and we will now proceed to deal with the 
features of interest that were brought before the 
notice of the members during their visit. The first 
business was a visit to the new basins before re- 
ferred to, the chief attraction being a run with a 
Whitehead torpedo. The exercise ground for fish 
torpedoes is the large fitting-out basin. In one 
corner there is moored a scow which has been con- 
structed expressly for the purpose of firing the tor- 
pedoes from. From this, mark V 14 in. R.L., or 
Woolwich improved Whitehead, was sent on its 
course, passing under a raft moored to act as a target 
at a distance of 600 yards. The general parti- 
culars relating to the Whitehead torpedo are 
doubtless familiar to the majority of our readers,* 
but the following few details may be here given. 
The torpedo can be made to travel at any given 
depth varying between 5 ft. and 15 ft. It is pro- 
pelled by a small Brotherhood engine, the air, 
which supplies the motive power, being compressed 
to a pressure of 1200 lb. to the square inch ; an ad- 
vance of 2001b. from the original pressure. The 
chamber has a capacity of 5 cubic feet or a trifle 
over. At the conclusion of a 600-yard run the 
gauge showed a reduction of pressure in the cham- 
ber to 4501b. The contract speed at which the 
Admiralty will take over a torpedo from the Wool- 
wich authorities is at the rate of 244 knots per hour 
for 600 yards, but torpedoes, like torpedo boats, 
vary in their performance, and some of the most 
speedy have touched 26 knots for the distance 
named. For 400 metres a speed at the rate of 27 
knots an hour has been reached. 

A notable feature in the more recent types of 
fish torpedoes turned out by the Royal Laboratory 
is the very bluff head or bow. The uniform gradual 
taper for head and tail which gave the earlier forms 
so graceful an outline, has been abandoned, and a 
long straight of breadth is now introduced, whilst 
the bow lines have been rounded so that there is a 
fore part that might almost have been copied from 
the bows of a Dutch bom-boat. The after part, 
however, still remains as fine as before, so that we 
have here a return to the old ‘‘cod’s head and 
mackerel tail” that was considered the ideal shape 
for speed, before the America came across the 
Atlantic and upset all our cherished traditions in 
this respect. We are informed that the bluffer bow 
gives an increased speed, but this scarcely seems 
probable. Of course we do not forget that the fish 
torpedo is a completely submerged vessel, but at 
the same time it has two very powerful propellers 
working at its after end which must materially in- 
terfere with the stream line theory. Probably a 
more substantial reason for the bluff end is the fact 
that it brings the great body of the explosive charge 
nearer to the object attacked when the torpedo 
strikes. The charge for these weapons is 70 lb. of 
damp gun-cotton, and recent experiments have 
shown of what paramount importance it is to have 


* The Whitehead torpedo was described, and many in- 
teresting particulars were given, in the series of articles 
which appeared in these columns, entitled ‘The Auto- 
biography of a Whitehead Torpedo,” see ENGINEERING, 
vol, xxxix., page 127, et seq. 





the explosion take place in as close proximity as 
possible to the vessel operated upon. 

Whilst we are at the fitting-out basin it may be 
as well to mention that it has an area of 27 acres 
and 3 roods, and a depth of 30ft. 
frontage is 5800 ft. At present—and in this respect 
it resembles some other large docks recently built-—- 
it contains no vessels, a fact which is perhaps 
financially an advantage to its owners, the British 
taxpayers ; and in this respect it differs essentially 
from the other establishments referred to. 
fortunately financial considerations are not, or 
perhaps we should say, ought not to be, of para- 
mount importance in the Ro 
British taxpayer who has t 
sider his country’s good name as well as his own 
pocket, would gladly see the fitting-out basin used 
for something else besides a practice field for tor- 
pedoes. However, this part of the dockyard is in 
its infancy yet, and in a few years, for matters 
travel slowly when parliaments supply the funds, 
we may hope to see the 27 odd acres of water put 
to a better use. 

After leaving the torpedo scow the party, after 
the manner of all such parties, scattered a good 
deal, many members wandering off wherever their 
We shall take advantage of 
this, follow our own bent in cur description, utilis- 
ing such material as we have been able to glean in 
two separate visits to the yard. 

Adjoining the fitting-out basin, as may be seen 
by the plan, is the factory basin. 
of 19 acres 3 roods and 36 perches. 
basin is beyond this again, and opens on the further 
side into Upnor Reach. The area of this dock is 
20 acres J rood and 16 perches, and the wharfage 
On the south side of this basin 
are four graving docks, each 480 ft. in length and 
130 ft. in breadth. They were completed in 1875, 
Connected with these dry docks are two somewhat 
By means of pumping engines erected 
for the purpose, these docks can be emptied in two 
It may be added that in the eleven years, 
from 1867 to 1877, the Chatham Dockyard exten- 
sion has cost over 1,800,000/., the original estimate 
A great part of the labour 
has been supplied by the convict establishment 
which is within the dockyard walls. 
nays, M. Inst. C.E., was until recentl 
of the works, but operations are now 
on under the superintendence of Captain Pilking- 
ton, R.E., who holds the post of superintendent 


al Dockyards, and the 
e good sense to con- 


fancy guided them. 


This has an area 


3500 ft. in extent. 


having been 1,750,000I. 


Passing to the principal machine shop in the con- 
structor’s department, which of course is apart 
from the engineering department machine shops, 
we find a large and spacious building of modern 
construction, well planned and well arranged. 
are so apt to look on the machinery of our national 
dockyards as antiquated and obsolete, that it 
must have surprised many of the members of 
the Iron and Steel Institute to see so many 
modern appliances and methods of working. 
are glad to have the pleasure of putting this fact on 
record, more especially as it is a kind of luxury in 
which we should, we think, be seldom able to in- 
dulge in making a general tour amongst Her 
The first machine that 
strikes the visitor on entering this shop is an 
armour-plate shaping machine of new design which 
has been supplied by Messrs. Archdale and Co., of 
This is an ingeniously designed tool 

It has a traversing head and 
There is a horizontal recipro- 
cating ram, firmly guided, and inside this is a cast- 
steel connecting-rod, by which the reciprocating 
motion for giving the cut is conveyed. This motion 
is obtained from a disc crank at the back of the 
machine, the connection between the crank-pin 
and connecting-rod being made through a cast-steel 
link. In order to regulate the length of cut the 
throw of the crankis made adjustable. 
ingenious arrangement by means of which the cutter 
can be made to operate over any given area of the 
table, irrespective of the length of cut. 
box has a worm and segment for shaping curves, 
and an index swivel for angles. 
are adjustable vertically and longitudinally by means 
The longitudinal traverse of bed is 9 ft., 
and the total length of bed over brackets is 18 ft. 
The tables project 12 ft., and are calculated to bear 
The vertical movement of 
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self-acting in all cuts. 
quick return stroke. 


The work-tables 


a weight of 12 tons. 
the table is 18 in., and the 
12 to 1 or 20 tol. 
pact machine ig 24 tons, 
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A leading feature in this shop is the use made 
of the band saw for cutting various objects out of 
metal. It is astonishing what a saving may be 
made in the matter of working up waste and scrap 
by this system. In this shop are four of these saws 
supplied by Messrs. B. and S. Massey. They run 
at varying rates, the speed of the saw being na- 
turally adjusted to the size and nature of the work, 
and the speed of traverse, which varies between 1 in. 
and } in, per minute, change wheels being used for 
giving the required velocity. The saw runs ina 
dish of water below and passes over pulleys in the 

rdinary way, there being, we believe, nothing un- 
usual about the machines. At the time of the ex- 
cursion one of these tools was engaged in cutting 
out nuts from a piece of brass plate that had been 
waste from some other job. 

The speed of the saw in this case was about 30 ft. 
a minute, and probably the feed was at the extreme 
limit. Another saw was cutting out keys from steel 
plate to be used for keying bevel-wheels to shafting. 
In another part stanchion racks were being formed 
from the waste of heavy angle iron, and indeed it 
was surprising to see, by the various articles lying 
around, what a number of different things can be cut 
in this way from the clippings of angle and other 
rolled sections. Of course all this obviates a vast 
deal of smithing and small forging work, and, irre- 
spective of utilising the waste, is, we are told, a 
cheaper process ; although this could hardly apply 
in cases where a large number of similar forms had 
to be produced and blanks could be stamped in dies. 

In the same part of the shop there is a circular 
saw by Messrs. Greenwood and Batley for cutting 
iron cold. This also is much used. For instance, 
blanks for worms for worm gearing were being cut 
from 4 in, diameter round steel. Close by these 
was a7 in. steel shaft, the end of which had been 
taken off by the same tool. Another example of 
work was a steel tube 15 in. in diameter and 3} in. 
thickness of metal, which had been cut to length by 
one of these saws. 

At the end of the shop there was a slotting 
machine with a 3 ft. stroke, and close by a planing 
machine with a double table, each part worked in- 
dependently. For heavy work, with both parts of 
the table working in unison, pieces 10 ft. by 8 ft. 
could be taken, the travel being 18 ft. Both these 
tools are by Collier and Co., of Salford. 

Amongst other tools were a Barrow’s patent 
screwing and turning machine by Smith, Beacock, 
and Tannett, a tool referred to in our description of 
Messrs. Shanks and Co.’s works in connection with 
last year’s visit of the Iron and Steel Institute to 
Glasgow ;* a Smith and Coventry’s twist drill 
grinder ;+ a Snowden’s patent screwing and turn- 
ing machine, by Messrs. A. H. Bateman and Co. 
A good many examples of very excellently finished 
work were shown which had been turned out 
by both these screwing machines, such as naval 
brass in. wood screws 5 in. long for fastening 
sheathing to ships’ bottoms. The latter machine 
would turn outtwo of these a minute if pressed, 
but one a minute would be easy working. There 
were also bolts for quick-firing guns, studs for cy- 
linders, and many other articles of a similar nature. 
The cylinder studs had hexagonal heads, and were 
coned under, the body was turned, the thread cut, 
and the screwed part pointed. They were 1} in. 
in diameter. In the same machine were made 
small brass pins for handrails about }in. in diameter, 
with round heads and a collar under. These two 
were formed all in one operation. On the same 
machine there was an attachment for milling nuts, 
and another for carrying a circular saw for slitting 
screwheads. Still another attachment could be ad- 
justed for slot drilling the heads of sheathing screws 
and articles of a like description. There are mill- 
ing machines by Muir, a tool smith’s gas forge by 
Greenwood and Batley, a powerful hydraulic test- 
ing machine for finding out weak spots in clip 
racers for guns, and many other machines and ap- 
pliances which it is not necessary to mention here. 
We do not of course put forward all we have 
described at novelties, but probably enough has 
been said to show that this shop does not bear 
that stamp of antiquity that is so often popu- 
larly supposed to be the feature of dockyard 
establishments. The building is served by a couple 
of rope-driven overhead travelling cranes having 
a speed of rope of 1700 ft., and the Brush system 
of electric lighting supplies illumination. In a 
side gallery above the lighter machine tools are 

* See ENGINEERING, vol, xl., page 319, 
+ Ibid., vol. xxxvi., page 570, 








placed, bearing the names of Dean, Smith, and 
Grace of Keighley, Maclea and March of Leeds, 
Archdale of Birmingham, and no doubt others 
that we did not have time to observe. It may 
be mentioned, by the way, that the gas tool forge 
referred to is run at an expense of gas of about 
3d. per day; gas is cheap in Chatham, 2s. 3d. per 
thousand. 

From the constructors’ principal machine shop 
it will be convenient here to pass to the armour- 
plating shops, although this is not the order in 
which they were taken. Here there is a good 
collection of machine tools, although the shop being 
apparently less modern than that last described, 
there is perhaps less of interest to notice. At one 
end there is a slotting machine of ordinary type, 
having a 5 ft. stroke, and another of 3 ft. stroke, 
both by Smith, Beacock, and Tannett. There is 
a large planing machine by J. Buckton and Co., of 
Leeds. An angling slotting machine by the latter 
firm is a fine tool. At the time of the excursion 
this was engaged in turning the head of the rudder 





since the date of the excursion, we saw the same 
rudder frame referred to above transferred to a 
large slotting machine by Buckton, of Leeds. The 
pintles were being roughed out square from the 
solid, and would be afterwards duly turned up 
round by means of an arrangement similar to that 
used for turning up the head. This rudder frame 
is composed, as we have said, of one forging. It 
weighed 10 tons in the rough and when finished 
machining would be reduced to about 7} tons. 

In this shop were two compound armour plates 
for the belt of the same ship, supplied by J. Brown 
and Co. They were drilled and tapped to take the 
bolts by which they are attached to the sides of the 
vessel. There were fifteen of these holes in each 
plate, the dimensions of the plates being 16 ft. by 
5ft. Gin. A special round thread is used having 
three and a half turns to the inch. The holes are 
44 in. in diameter, and the studs are of mild steel. 
These plates have been made with rabbets so that 
the deck plating can be secured to their upper edges. 
This, we understand, is a special feature in duck- 
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of the Immortalité. The rudder, or rather the 
frame of the rudder, being made in a single 
forging, it had of necessity from its size to be laid 
down to be operated upon. This gave a horizontal 
axis for the cutting tool to turn, and as the machine 
is arranged with a crossbeam to take the saddle and 
tool box, a special appliance was necessary. This 
consisted of a sleeve big enough to slip over the 
rudder head, and on its periphery teeth were cast. 
By means of spur and bevel gearing the sleeve was 
turned, and having the tool attached to it, made the 
cut. About 6 in. had been cut off the top of the 
head, which is 16 in. in diameter, in a similar way. 

Two large steel castings, weighing about 64 tons 
each, attracted a good deal of attention in this 
shop, and caused a good deal of speculation amongst 
some of the members present as to their probable 
use. The explanation was very simple, as they 
were the outside stern brackets to carry the pro- 
peller shafts of the Immortalité. They had 19 in. 
holes, which would be bored to 21 in. when they 
had been erected in place and the shafting accu- 
rately lined out. Ata visit we made to the yard 








yard-built armour-clad ships. Those constructed 
in private yards have, we believe, square-topped 
armour plating, which does not allow the deck 
plating being secured in the same satisfactory 
manner. No doubt the latter plan has the advan- 
tage of saving a considerable weight of armour 
plating, costing probably 80/. to 85/. a ton, to say 
nothing of the additional labour, but the Govern- 
ment officials consider that the extra money is well 
spent in the additional power obtained for resisting 
the impact of shot and shell, Apparently con- 
tractors are of a different way of thinking, which 
may be accounted for by the fact that they approach 
the matter from a different point of view. 
(To be continued.) 


OUR ORDNANCE ADMINISTRATION. 
No. II. 
By J. A. LonerinGE. 

One of the test defects in the practical work- 
ing of the Ordnance Committees seems to be, their 
apparent aversion to anything like theory. : 
n a discussion at the Institution of Civil Engi- 
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unimportant provided it be in excess, and if Wool- 
wich is right in disregarding formule, as Sir H. 
Lefroy told us they did, my criticism falls to the 
ground, but with it must also fall the practice of the 
scientific artillerists of other countries—Rossett, 
Clavarino, Meyeski, Gaddolin, Kolokolzoff, Krupp, 
Virgile, Schultz, and Moch must all be labouring 
under delusions. No doubt these scientific men have 
met with failures, as who have not, but their work, 
based as it is on a scientific basis, must in the end 
be more successful than that which results from the 
haphazard empirical system of our own country. The 
incompetency with which I charge the Ordnance 
Administration is not the incompetency of indivi- 
duals, but the incompetency of system and organi- 
sation. The officers of the Ordnance Committee, 
past and present, have all doubtless been men of 
distinguished ability in their respective lines, but 
ne sutor ultra crepidam. Do not put round men into 
square holes, and to improve the matter, as soon as 
they begin to fit themselves to the angles, take them 
out and put another set of equally round men in 
their places. 

There is another absurdity which attaches 
specially to the present Ordnance Committee, or, 
I should rather say, to the Ordnance Committee as 
reconstituted in 1881. The Committee entered on 
its functions with clipped wings—it was not per- 
mitted to enter on fresh fields of investigation with- 
out express authority from the War Office. It was 
not permitted to communioate with inventors until 
the War Office had decided whether any benefit 
would be secured to the service if the inventions in 
question would turn out to be open to consideration. 
All inventors were in the first instance to com- 
municate with the Secretary of State for War, who 
would, if he saw fit, place them in communication 
with the Ordnance Committee. 

Perhaps it was this that was present to Mr. 
Woodall’s mind when he said that the Secretary of 
State for War was the responsible man. Of course 
the meaning of this is that there is somebody 
behind the Secretary of State for War, who is the 
supreme authority to decide on all such matters. 

There was a leading article in one of the papers 
of the day—I think it was the Times—which, 
eulogising the new arrangements, concluded in 
these words: ‘‘ We shall be very much surprised 
if, on the whole, the manufacturers, public or 
private, which have been successful in the past in 
leading the van as fabricators of big guns, do not 
retain the lead in the future.” Exactly so. No 
invention, by whomsoever brought forward, could 
have a chance of even reaching the round man 
in the square hole till it had got the sanc- 
tion of the mysterious individual who was be- 
hind the Secretary of State for War. In 
saying this I must disclaim any imputation of 
corruption. That individual, whoever he might be, 
would no doubt be influenced by the best inten- 
tions, but how on earth he could be competent to 
decide whether an invention was of sufficient im- 
portance to be submitted to the Ordnance Com- 
mittee, passes my comprehension. 

Enough has probably been said to establish the 
charge of incompetency, and to give a reason for 
the very unsatisfactory state of our heavy gun arma- 
ments. I will now make a few suggestions which 
I think will commend themselves to impartial 
readers. 

There are three entirely distinct branches in any 
efficient administration, whether it be for the con- 
struction of guns or any other manufacture. There 
is the designing branch, the manufacturing branch, 
and the experimental and proof branch. In so 
complex and vast a subject as the supply of heavy 
artillery for a nation like England, it is perfectly 
impossible that these three branches can be ad- 
ministered by any one man, still less by such a body 
as the Ordnance Committee. They require qualifi- 
cations which are each of the sighest order, but 
which even if found united in an individual, it 
would be physically impossible for him to exercise. 
For the designing branch, is required a man with 
an intimate knowledge of the laws of applied me- 
chanics and of ballistic science, who has a firm 
grasp of the problems which meet him at every 
turn, and whose whole time and energy can be 
devoted to his subject. For the manufacturing 
branch is required a thoroughly practical me- 
chanical engineer, a perfect knowledge of the ma- 
terials of construction, of tools and their applica- 
tion, and combined with this the organising faculty. 
For the experimental and proof branch, one who 
is a practical artillerist capable of understanding 





the rationale of the experiments which he has to 
undertake, must be employed. 

Such men are no doubt not easy to find, 
but a country which has produced Robins and 
Hutton, Richard Roberts, Joseph Whitworth, Nas- 
myth, Faraday, and Tyndall, need not despair. 
These departments, with such men at the head 
holding permanent appointments, and the whole 
under a Master-General of the Ordnance also per- 
manently appointed, would, Iam convinced, soon 
give heavy guns of which the country might be 
proud, and our sailors and artillerymen not afraid. 





NOTES. 
Tue OpsERVATORY OF Rio JANEIRO. 

THE observatory of Rio de Janeiro is to be trans- 
ferred to a site given by the emperor in the imperial 
Fazenda of Santa Cruz, a little west of its present 
position, but on the same parallel of latitude. In 
this new locality it will be possible to make good 
observations on terrestrial magnetism which the 
present building forbids. A seismical apparatus 
for observing earth tremors will also most likely be 
installed ; and also a photographic equatorial. An 
excellent meridian circle will permit of the regular 
observation of the sun under the exceptional con- 
ditions furnished by the Rio latitude and climate. 


Sugar In CEMENT. 

The letter respecting the use of sugar in cement 
and mortar, which appeared in the Times last 
week, and which was noticed by us, has given rise 
to some further correspondence. Surgeon-General 
W. Robert Cornish has written to say that the 
Indian practice of mixing ‘‘ jaggery,” or unrefined 
sugar, with mortar in certain proportions, is very 
ancient. In the latter part of the last century a 
wall was erected as a fortification to the settlement 
of Madras, and remained until it was ordered to be 
removed in 1859, The task proved exceedingly 
difficult, and the separation of the bricks from the 
mortar was impracticable. Afterwards the original 
specification for the wall came to light, and it was 
found that it required that the mortar should in- 
clude a certain proportion of ‘‘ jaggery” mixed 
with shell lime and river sand. A copy of the 
document was published in the Madras Mail in 
1873. The same writer states that the polished 
chunam walls, for which Madras is famous, are pre- 
pared with cement made with unrefined sugar. 
Another correspondent, Mr. Nathaniel Stevenson, 
testifies to the beneficial effect of adding an ounce 
of sugar to each half-pint of water in mixing plaster- 
of-paris for models. A third writer mentions the 
use of ‘‘goor,” a coarse sugar, as an ingredient of 
mortar in India. Masonry cemented with this 
material requires to be blasted before it can be de- 
stroyed, 


New Voir anp AMPEREMETERS, 

M. de Lalande has devised electric measuring 
apparatus which have no permanent magnets and 
are therefore free from terrestrial magnetic influ- 
ences. The apparatus, which he calls an electrical 
areometer, consists of a bundle of soft iron wires 
placed inside a metal areometer, which is immersed 
in a glass cylinder full of water, and round which is 
coiled the wire through which passes the current to 
be measured. The original position of the areo- 
meter (regulated by the level of the liquid which is 
kept constant) is always the same ; but its depth on 
the passage of the current through the solenoid 
varies with the strength of that current, and in short 
measures that strength. A stem projecting from 
the areometer traverses a vertical scale, and indi- 
cates the current strength. The stem of the areo- 
meter passes through a guide under the water, and 
is therefore subject to little friction. In the models 
made, a displacement of 10 centimetres corresponds 
to acurrent of 10 to 25 ampéres, or to a difference 
of potentials of 100 volts. The coils of the sole- 
noid have a resistance of from 0.01 to 0.02 ohm for 
amperemeters and for voltmeters of 1700 ohms. 
The apparatus is aperiedic; it is not sensibly in- 
fluenced by variations of temperature ; its indica- 
tions are not altered by. masses of metal in the 
vicinity or even by very powerful magnets, and its 
sensitiveness is very great. 


Tue Errect or Exectric CURRENTS ON THE 
OSCILLATIONS OF PENDULUMS. 

Mr. N. Kolkin, of Minneapolis, U.S.A., believes 
that certain peculiarities in the oscillations of sus- 
pended bodies, generally accounted for by air 
currents, obstacles on one side of the supports, 
irregularities of the original impetus, &c., may be 








due to explained electrical causes. For instance, a 
hole may be bored in the lower side of a horizontal 
strip of wood, a split plug inserted, and a cord held 
tightly between the parts. If this pendulum is sus- 
pended between two metal plates, zinc and copper, 
moistened with sulphuric acid, it will always oscil- 
late in the direction of the electric current which 
passes through the air from the zine to the copper. 
If the oscillation is at an angle with the current, 
the direction slowly changes. Electric currents in 
the air are indicated in the same way. These gene- 
rally have the same direction as the wind. The 
Foucault pendulum, according to Mr. Kolkin, indi- 
cates electric currents, and will not always turn the 
same way. The current changes the nature of the 
oscillations, and will also magnify the strength of 
an impetus when the two forces act in the same 
direction. By means of small pendulums it is 
possible to detect very minute currents. These 
experiments will give satisfactory results only under 
favourable atmospheric conditions—damp, cloudy, 
also ‘*‘ very cold” weather. 


Russtan STEAMBOAT SUBSIDIES FOR 1887. 

The Russian Minister of Finance has just an- 
nounced the character of the steamboat subsidies 
that will be granted during 1887. The total amount 
of the mileage grant to the Black Sea Steam Navi- 
gation Company will be a little over 80,000/., to 
secure which the company will not only maintain a 
constant service round the coast of the Black Sea, 
but also run steamers to the Levant, Egypt, India, 
the China seas, and Vladivostock. According to a 
recent report the company is in a very flourishing 
condition, and intends to give considerable work to 
English and foreign firms by replacing the engines 
on most of the vessels of the fleet by those of the 
triple-expansion type. To maintain a postal service 
in the Caspian a grant of 27,5001. has been assigned 
to the ‘‘ Kavkaz and Mercury Company.” This 
grant has raised some discussion in the Russian 
press, and has been objected to on the grounds that 
there are now plenty of steamers in the Caspian Sea 
to serve all the purposes of the State. When the 
‘* Kavkaz”” Company was started twenty-five years 
ago there were only two or three running on the 
Caspian ; now there are many hundred. However, 
the minister has persisted in his decision to give 
another annual grant to the company. The next 
important recipient of a subsidy is the Amoor 
Steamboat Company, to which is assigned 38,000I., 
on condition that the traffic be carried on under 
official inspection. Of late the Russian Government 
has been paying great attention to the navigation of 
the Amoor, and a couple of months ago the gunboat 
Gornosti penetrated as far as Sungari, thus demon- 
strating the river to be more navigable than had 
hitherto been supposed. The volunteer fleet, which 
has usually figured on the subsidy list of the Minister 
of Finance, is this year absent, having been ab- 
sorbed by the Minister of Marine in the interval. 
The rest of the recipients are the Baikal Lake 
Steamboat Company, 2700/.; the Siberian Ports 
Company, 55001.; and the White Sea Company, 
5500/. To maintain steamboat service in the Baltic 
no money is granted, and in spite of efforts at 
different times to induce the Government to favour 
the creation of a Baltic navigation company on the 
lines of the one in the Black Sea, the minister has 
always refused, mainly because no political reason 
existed for repeating in the north the heavy expen- 
diture—3} millions sterling in subsidies from the 
outset—that has been incurred in making the Black 
Sea Steam Navigation Company what it is to-day. 


THE Bar at LIVERPOOL. 

Sir Edward Watkin has called attention in a 
letter to the Times this week to the serious incon- 
venience of the bar at Liverpool. Arriving home 
in the steamer Etruria after a rapid passage, he lost 
seven hours through a delay on the bar, and other 
passengers, less fortunate, had to lose ten. Sir 
Edward pointedly remarks that it would not be 
prudent to take a vessel of the size of the Etruria 
over the bar till two hours before high water on a 
flowing, and one hour on an ebbing tide—thus 
reducing the period of every passage to three hours, 
and involving ‘‘exclusion from the port for 
twenty-one hours out of the twenty-four.” This is 
an evil that has been forcing itself more and more 
upon the attention of the public since the voyage 
to the United States became reduced to a matter 
of hours. So long as passengers were content to 
be ferried across under ten days or a fortnight, a 
few hours, or even a day, did not matter much, but 
now that people have become particular to arriving 
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at the moment, and grumble if only an hour or two 
late, the case is very different. Sir Edward Wat- 
kin recommends that Telford’s advice should be 
taken and the peninsula of the Birkenhead be cut 
through ; but there is another cure, more drastic 
than that, which the Liverpool people should be- 
ware of. ‘‘If,” says Sir Edward, ‘‘ our ship had 
called at Holyhead, the London passengers might 
have left Holyhead on Saturday evening, instead of 
Liverpool on Sunday afternoon, a difference of a 
day.” Quite so ; but Holyhead is not the best place 
of call for the express liners on the Atlantic—the 
proper port is Milford Haven, as we pointed out 
two months ago. Had the Etruria put into Mil- 
ford Haven, the saving would have been thirty-six 
hours, and Sir Edward would have been spared 
the trouble of writing to the Times. In the worst 
of weather, at the worst of tides, the largest 
Atlantic liner can safely run straight from the ocean 
into Milford Haven, and in another year into Mil- 
ford Haven Dock, from the quay of which express 
trains will convey passengers to London without 
the dreary detention on the bar at Liverpool so 
graphically described by Sir Edward Watkin. 
Liverpool, we know, thinks itself perfect and safe 
from attack, but Milford Haven in another year 
will become such a serious competitor by the ex- 
press passenger traftic that the Liverpudlians would 
do well to take measures in time to abate the in- 
convenience complained of. 


Woopite. 


Woodite is a name suggested by Sir E. J. Reed 
for a new compound of caoutchouc invented by 
Mrs. A. M. Wood. This novel material possesses 
all the elasticity of india-rubber, with the addi- 
tional advantage of being uninflammable, and unin- 
jured by salt water; it is, in fact, claimed for it 
that it will suffer no deterioration if exposed to the 
weather on board ship, and that it cannot possibly 
be set on fire. There are many uses for which it is 
proposed to employ woodite, the most prominent 
being as a covering for the unarmoured parts of 
men-of-war, and for torpedo boats. It is not sug- 
gested that it will be very efficient in keeping out 
shot—the days of that idea are nearly over. But it is 
stated that it has the quality of allowing a projectile 
to passthrough it without inflicting upon it more than 
a small puncture. The material around the hole gives 
way to permit the passage of the shot and imme- 
diately returns to its old position, closing the hole 
so completely that there remains nothing but a 
spot, on either surface, into which a black-lead 
pencil can be pushed with difficulty for an inch or 
two, but which is quite impervious to water. An 
experiment has been made at Dartford, at the 
range of Mr. Nordenfelt, on a target formed of 
thirty-six 8 in. cubes of woodite, vulcanised on a gin. 
wrought-iron plate. Three 6-pounder solid shots, 
2} in. in diameter, were fired at right angles to 
the target, and two atan angle of 45deg. All passed 
completely through, punching pieces out of the back 
plate, but the woodite suffered so little injury that 
close scrutiny is required to find the marks of the 
shots, which are only } in. to gin. in diameter, and 
are perfectly closed. ‘The success of this trial leads 
to the hope that large shots will not prove more 
destructive. It ison the oblique shots, however, 
that the chief interest centres, as it was previously 
known that india-rubber will close after the direct 
passage of a bullet. Many expected that the in- 
direct fire would strip off the protection, but the 
results show that it has no such tendency, for one 
of the shots struck nearly at the edge of a cube, 
and yet the hole did not burst out at the boundary. 
We shall watch with interest the further trials, but 
we fear the artillery will prove itself a match for 
this kind of protection, as it has done for all previous 
armour, Square and cup-headed shot, and shell with 
delicate fuzes, have yet to be tried, and when they 
are exhausted there remains the device of attacking 
the woodite in rear by a shot driven through both 
sides of the ship. However, there are many other 
uses for the material besides that of armour ; it 
can be moulded in hollow form to fill cells and 
line partitions in vessels, and can be applied in a 
thousand and one ways to reduce the effect of im- 
pact between boats, vessels, and quay walls. The 
target, together with models and drawings, is to be 
seen at 13, Delahay-street, Westminster. 








Briquetres.—The 


eater part of the coal now con- 
sumed by the French N i. 


avy takes the form of briquettes. 


The same description of fuel is largely used in the 
French merchant service. Pi 








THE LATE MR. JOHN MILROY. 

Tue death has just been announced of Mr. John 
Milroy, Assoc. Inst, C.E., one of the remaining links 
between the present and the great days of railway con- 
struction in which the late Mr. Thomas Brassey played 
a prominent part. Mr. Milroy died at his residence, 
Torsonce House, Stow, near Edinburgh. For the past 
two years he had been in failing health, and ten meee 
before his decease he was seized with a shock of 

aralysis, from the effects of which be never recovered. 

r. Milroy was very early associated with Mr. Brassey 
in railway work, so far back, indeed, as the year 1840, 
in the construction of the first line between Glas- 

ow and Greenock, now belonging to the Caledonian 
ilway Company, and on which he was a sub-con- 
tractor. The most serious portion of that contract 
was the cutting of the well-known Bishopton Tunnel, 
which was carried almost entirely through a dense 
tough whinstone. Mr. Milroy subsequently acted as 
agent for Mr. Brassey and for Messrs. Brassey and 
Mackenzie in the construction of lines of railway of 
great extent on the Continent, the first of them being 
the Paris and Rouen Railway, with the late Mr. Jose’ph 
Locke as the engineer-in-chief. He was also engaged 
in the same capacity on the Rouen and Havre, the 
Nantes and Caen, and the Caen and Cherbourg railways. 
A few years later Mr. Milroy likewise served Mr. Bras- 
sey as his agent in the construction of a great stretch— 
well-nigh eighty miles—of the Great Northern Rail- 
way; and there were various other railway under- 
takings with which he was connected, not only in this 
country, but also in France and Italy ; indeed, a con- 
siderable portion of his life was spent on the Con- 
tinent, where he became exceedingly well known and 
greatly esteemed on account of his personal character. 
About a quarter of a century ago Mr. Milroy settled 
down in his native country, in order to take charge of 
some large works in which he was interested, along 
with the eminent firm with whom he had been already 
associated for about twenty years. Thechief of those 
works was the construction of the City of Glasgow 
Union Railway, from the.plans of Mr. (now Sir) John 
Fowler. It included some difficult pieces of construc- 
tional work to connect the Glasgow and South- Western 
Railway on the south of the Clyde with the North 
British system of railways on the north side. There 
was also a very important iron girder bridge across the 
Clyde, together with the Sighthill Railway and the 
Harbour Railway running past Pollokshields and under 
a public roadway, a canal, and two other lines of rail- 
way. While engaged in me the cylinders for the 
viaduct over the Clyde, Mr. Milroy brought into use a 
new excavator of his own invention, which subse- 
quently did much excellent service in the construction 
of subaqueous works. While in and about Glasgow 
the deceased was induced to take two important con- 
tracts on his own account, two pieces of work involved 
in the extension of the harbour of Glasgow, namely, 
Plantation and Mavisbank Quays. In the former of 
these works the superstructure was built on foundation 
piers which were formed of successive rings of brick- 
work, according to the plans of Mr. James Deas, engi- 
neer to the Clyde Trust. In the construction of Mavis- 
bank Quay, a marked improvement was made in the 
character of the subaqueous pier foundations, which 
were formed of concrete, the piers being most securely 
bound together. The Milroy excavator was here used 
to excellent purpose, enabling the piers to sink to 
depths of 50 ft. to 60 ft., or 70 ft. In these harbour 
works Mr. Milroy was closely associated with Mr. 
Deas, and he had as his right-hand man Mr. George A. 
Waghorn, who also saw much service under Mr. 
Brassey’s firm. The various works which he carried out 
in the Glasgow district, including those for which he 
was the sole contractor, cost nearly 14 millions sterling. 

After having retired from active life, Mr. Milroy 
passed his remaining years on the estate of Torsonce, 
which he acquired in the year 1879, and on which he 
occupied his time in making considerable improvements 
by building, roadmaking, &c. He was of a most re- 
tiring disposition, and at his death he was eighty years 
of age. 








H.M.S ‘* BENBOW.” 


HER Majesty’s ship Benbow, the last of the Admiral 
class, was delivered on the 26th of August, by the 
builders, the Thames Iron Company, into the charge 
of Captain Buller, of the Royal Navy. The transfer 
took place at the new entrance to Royal Albert Docks, 
and formed part of the ceremony of inaugurating this 
new outlet. The voyage to Chatham was performed 
without incident, as on a previous day the engines had 
been run for three hours in the presence of Mr. Joshua 
Field and Mr. Hayward with most satisfactory results. 
They were constructed, under a sub-contract by Messrs. 
Maudslay, Son, and Field, and are of the three-cylinder 
compound type of 7500 indicated horse-power. With 
forced draught they are expected to give 9000 horse- 
power, and to drive the vessel at 16 knotsspeed. The 
total number of engines on board amounts to no less 
than forty sets, including the main engines, fan en- 
gines, electric light engines, and others. 





The Benbow, which we illustrate by the engraving 
on page 429, measures 330 ft. in length, 68} ft. in 
breadth, and 37 ft. in depth, and has a displacement 
of 10,000 tons. It is of the citadel type, having its vital 
parts, for about half its length, inclosed by armour. At 
the sides this is 18 in. thick and 74 ft. high, of which 
5 ft. are below water. The ends of the citadel are 
covered with plates 16in. thick. The remainder of the 
vessel relies for protection on a 3in. steel deck, designed 
to protect it from the plunging fire of heavy guns. All 
above this deck is without defence. As a further 
protection the hull is divided into 180 separate com- 
partments, each of which is drained and ventilated. 
Each compartment is fitted with an automatic valve, 
where the ventilating pipe or trunk passes through it, 
so that in the event of the compartment and the trunk 
being damaged and the water entering, the valve will 
be closed. There are 83 water-tight doors and armour 
deck shutters, in addition to 85 water-tight doors 
which open and close by hand without gear. The 
deck plates, to which indicators are fitted, showing 
when each door or valve is open or closed, amount to 
no less than 250 in addition to the automatic valve 
above mentioned. 

The armament consists of two 110-ton guns, ten 
6-in. guns, twelve rapid-firing guns, and fourteen ma- 
chine guns. There are also four torpedo ports on the 
broadside, and one at the stern, all above water. Each 
of the two large guns is mounted in a barbette at one 
end of the citadel. It is fixed on a turntable, and is 
surrounded within a breastwork of plates over which 
it fires. Its angular range extends over 230 deg., from 
25 deg. abaft the beam on one side to the same angle 
on the other side, the two guns being able to con- 
verge on an object 50 yards Fistant from the broad- 
side, The previous vessels of the same class—the 
Anson, Collingwood, Howe, and Rodney—mounted 
<_ 63-ton guns, but they carried two in each bar- 

tte. 


The Benbow was launched on January 15, 1885, 
and for some months past the contractors worked day 
and night in order to complete the vessel within the 
contract time. She was built under the supervision of 
Mr. Yates, of the Royal Naval Corps of Constructors. 
The Thames Iron Company are also busy on the San 
Pareil, a sister vessel to the Renown building at New- 
castle, and have made very considerable progress, as 
she is to be launched in the spring of next year. Three 
thousand tons of material are already in place on the 
slip lately occupied by the Benbow, and sixteen of the 
armour plates are fitted in place. 





THE FORTH BRIDGE RAILWAY. 


TuE following is the fourteenth quarterly report of in- 
spection to the Board of Trade by Major-General Hutchin- 
son, R.E., and Major Marindin, R.E., of the works in 
oe for the construction of the bridge over the River 

‘orth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W., 
August 31, 1886. 

Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882, 
and in accordance with the Forth Bridge Railway Act of 
1882, we have made our fourteenth quarterly inspection 
of the works in progress for the construction of the bridge 
over the River Forth at Queensferry. 

During the last quarter very considerable progress has 
been made in all the branches of the works, as will be 
evident from the following remarks, 


TEMPORARY WORKS, 

Large additions have been made to the plant, chiefly 
for erection purposes ; these include hydraulic apparatus, 
goliaths, cranes, hoists, steam winches with boiler, and a 
number of powerful and special designed machines for 
rivetting the 8 ft. and 12ft. tubes. These machines cun- 
sist of internal and external frames constructed to slide 
up the tubes and form supports for the rams which 
execute the work. The external frames, surrounded by 
wire netting, form cages within which the men engaged 
are enabled to carry on their operations with safety both 
to themselves and to those at work beneath them. 


PERMANENT WORKS—SOUTH QUEENSFERRY. 


Main Piers.—The lower bed-plates are now complete, 
On the two southern piers the skewbacks, with the junc- 
tions therewith, about 30 ft. of the vertical columns and 
struts, and 20 ft. of the bottom members of the cantilever 
are in position and partially rivetted. On the north-east 
pier nearly the whole of the skewback and junction, 
about 15 ft. of the vertical column and 10 ft. of the dia- 
gonal struts, are bolted up, and the rivetting isin a for- 
ward state. On the north-west pier about half of the 
skewback is in position, and the rivetting has been com- 
menced. The bracing girders between the skewbacks are 
practically complete; the horizontal tube between the 
eastern pF is complete, and that on the western 
side is being rivetted. Including the tubes and girders, 
about 1175 tons have now been rivetted. 

Cantilever and Viaduct Piers.—The main girders on 
No. 3 span have been completed, and have been joined 
to those on Nos. 2 and 4 span; the girders on the whole 
of the spans have been raised to the level of 63.75 ft, 
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above O.D., the masonry having been raised 24 ft. both 
on the cantilever piers and on piers Nos. 3 to 9 inclusive, 


IncH GARVIE. 

Main Piers. - About three-quarters of the skewback on 
the north-west pieris bolted up, and about one-half of 
the rivettingiscomplete. The upper bed-plateon thesouth- 
west pier is rivetted; that on the south-east pier is 
erected, and the rivetting is being proceeded with. Since 
the last report about 56 ft. have been added to the 
western tube, and about 32 ft. to the eastern tube ; about 
two-thirds of the northern bracing girder has been bolted 
up, and the greater portion rivetted. About 1000 tons of 
steel work have now in all been rivetted. 


NorTH QUEENSFERRY. 

Main Piers.—Since the last report rivetting has been com- 
menced and is being proceeded with on‘all the skewbacks. 
The rivetting of the horizontal tubes and bracing girders 
has been completed. The wind bracing between the 
vertical columns has been commenced, and both on the 
north and south columns it has been bolted up as far as 
the first intersection, a distance of about 85ft. The 
erection of the upper portion of the main bracing columns 
is now in progress, This work is carried on with the aid 
of movable platforms, one on each side ; these platforms 
(provided with fencing) are supported on girders, which 
again are carried by cross girders; the whole structure is 
raised as required by means of hydraulic rams of great 
oe attached to the vertical columns, one to each. 

hese platforms have now been raised about 23 ft. with- 
out any difficulty. 

The steel plates are raised as required in guides by 
steam hoists to the level of the platforms, where they are 
received and placed in their ultimate position by goliaths 
fitted with hydraulic lifting and traversing gear running 
on rails the whole length of the platforms. The machines 
for rivetting the vertical columns and struts between 
them are put together, and two of those for the 8 ft. tubes 
are working satisfactorily. 

The total quantity of steel work rivetted at North 
¢ fer ts to 1250 tons, 

Cantilever and Viaduct Piers.—Since the last report the 
cantilever pier has been raised 14.5 ft. and the viaduct 
piers 22.75 ft., or to 107 ft. and 103ft. respectively above 
O.D. The girders have been lifted 22.5 ft., and now stand 
108 ft. above O.D, 





GENERAL, 

Masonry and Concrete.—Up to the present date 372,000 
cubic feet of granite have been delivered, and 337,000 
cubic feet set. About 98,000 cubic yards of rubble 
masonry and concrete work have been built, and about 
20,000 tons of cement have been used. 

Steel Work.—The whole of the skewbacks have been 
completed in the yard, with the exception of a small 
quantity of drilling and fitting for that for Inch Garvie, 
N.E, ; the fitting of the plates and angles at the important 
junctions of the 8 ft. tubes at their crossing between the 
vertical columns at the North Queensferry piers is being 
proceeded with. 

Including the horizontal and vertical tubes erected on 
the main piers 4000 lineal feet of 12ft. tubes and 4500 
lineal feet of 8 ft. tubes have been fitted and drilled. 

Of the lattice tension members and bracing girders 
7725 ft. have been drilled, and the greater portion of the 
latter have been erected. The main girders of the internal 
viaduct between the vertical columns at the North 
Queensferry piers have been drilled and fitted, and the 
top and bottom booms for the same at the South Queens- 
ferry piers have also been drilled. 

In all 27,232 tons of steel have been delivered. 

The average number of men employed on the works 
has been increased, and is now 2545. 

We are of opinion that the works have made rapid pro- 
gress during the past three months, and we have ever 
reason for continuing to be satisfied with the way in whic 
they are being executed. 

We have, &c., 
C. 8. Hurcutson, Major-General, R.E. 
F, A. MaRinpin, Major. 
The Assistant Secretary, 
Railway Department, Board of Trade. 








MISCELLANEA. 
THE new naval docks at Wilhelmshaven are to be opened 
on the 13th of November next. 


Baron Sadoine has resigned the post of managin 
director of the Société Cockerill. : 


The number of visitors to the Colonial and Indian Exhi- 
bition for the week ending October 16 was 248,072. The 
total since the opening, 4,922,571. 


The Resistance has been subjected to further torpedo 
experiments, Another Whitehead tcrpedo has been fired 
at her whilst surrounded by her nets. The only damage 
done was to blow one of the extending booms away from 
its attachment. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 10, 
amounted, on 15,375 miles, to 1,280,961/., and for the corre- 
sponding period of 1885, on 15,236? miles, to 1,264,6841., 
an increase Of 138} miles, or 0.9 per cent., and an increase 
of 16,2771., or 1.3 per cent. 


The second volume of “ Grimshaw’s Steam Engine 
Catechism,” containing answers to further practical in- 
quiries received since the issue of the first volume, has 
been issued by Messrs. John Wiley and Sons, New York ; 
it is uniform in size, style, and price with the first volume 
which has passed through three editions in eight months. 


Of the machines imported into Austria-Hungary in the 
three-quarters of this year, 55 per cent. came from 





England, 37 per cent, from Germany, 7 per cent. from 
Switzerland, and 1 per cent. from Italy, France, Belgium, 
and America. The machines imported from England 
were chiefly destined for the cotton and linen industries. 


A court of inquiry is to be held to investigate the cause 
of the defects which have been discovered in the boilers of 
the Rover. The boilers are caked with sediment, which 
is stated to have been caused by water taken in during 
the time the vessel was cruising in the Mediterranean near 
the region of the recent volcanic eruptions. 


We last week quoted from a contemporary some state- 
ments as to the rolling of the Colossus and the Impérieuse. 
Captain Cyprian Bridge, of the Colossus, states that the 
Colossus has never rolled anything like 30deg. Her 
highest recorded roll during the late cruise was 174, and 
she certainly did not approach even that when another 
ship was rolling less than 2 deg. 


Messrs. Edward Withy and Co., Middleton oy cag 
West Hartlepool, have been officially informed by the 
Executive Council of the International Naval Exhibition, 
Liverpool, that they have been awarded a silver medal 
for their exhibit of naval models, also a silver medal for 
their stand of stability diagrams and mathematical in- 
struments, : 


On Saturday, the 16th inst., the Lord Mayor and Sir 
inald Hanson, the Lord Mayor elect, received a depu- 
tation consisting of the President and other representatives 
of the French Chamber of Commerce of London, who 
explained the very great importance which in their 
opinion attached to the Railway Jubilee and Congress 
which is to assemble in Paris next summer, under the 
immediate patronage of the French Government. 


A new wire netting machine has just been introduced 
by Mr. W. F. Dennis, of Millwall. The bobbins contain 


a sufficient length of wire to keep the machine gong tne Pp 
uu 


whole day. e machine occupies a floor space of a 

11 ft. by 8 ft., and is about 6 ft. high over all, and will 
roduce 350 yards of wire netting 23 in. wide per ten 

any By means of this machine hard bright steel or iron 

wire can be used, thus producing a rigid netting. 


The Machinery and Hardware Company, of 147, Queen 
Victoria-street, E.C., has issued the second annual addi- 
tion of its export catalogue of machinery and hardware. 
The first thirty-three pages are occupied by descriptions 
and engravings of machines sold by the publishers, while 
the remaining hundred pages are filled with the advertise- 
ments of other firms, one or two only in each branch being 
permitted to appear. 


Messrs. Taylor and Francis will shortly publish a work 
by Mr. T. Mellard Reade, F.G.S., entitled ‘‘ The Origin of 

ountain Ranges.” In addition to containing a systematic 
theory of mountain-building, with detailed experimental 
illustrations, the structure and seer ye history of the 
great mountain masses of the globe will bediscussed. The 
work will also contain many maps and sections of moun- 
tain ranges and a contoured map of the North Atlantic 
Ocean, together with numerons sketches of mountain 
structure and scenery from nature, by the author. 


A correspondent to the Zimes quotes the follo ng 
respectin Frensit steel shells: ‘‘ Hitherto no —_ 
shell has been able to beat a 16 in. composite armour plate, 
but this one (a French shell), fired from a 12 in. breech- 
loading gun of 45 tons went slap through an 18 in. plate, 
9 ft. of timber, and half through a 10 in. plate at the 
back, and was practically uninjured; the point was per- 
fect, and the shell had only shortened about one-third of 
an inch after doing all that work. The result will cause 
considerable revolution in ideas, and we have not a ship in 
the = Navy which would not be knocked into a 
cocked hat by a few of these shells.” 


A Blue-book has just been issued from the War Office 
containing a return of the annual accounts of the several 
manufacturing establishments under the Office for the 
financial year 1884-85. The sum set down for the Royal 
Gun Factories, Woolwich Arsenal, is 595,414/.; for the 
Royal Laboratory, Woolwich, 868,731/. ; the Gas Factory, 
also at Woolwich, 17,172/, ; the Small Arms Factory at 
Enfield, 359,141. ; the factory at Birmingham, 32,1921. ; 
the Gunpowder Factory, Waltham Abbey, 109,276/. ; and 
the Clothing Factory at Pimlico, 362,302l. These eight 
departments therefore represent a total expenditure of 
2,876,8760. 


The French Minister of Marine has appointed a com- 
mission which is to select the best site in the Basse-Seine 
for the construction of a harbour of refuge and concentra- 
tion for torpedo boats and other vessels of light draught. 
It is also in contemplation to erect a new torpedo station 
on the French coast at Lézardrieux, in the department of 
the Codtes-du-Nord, in the arrondisement of Lannion, on 
the left bank of the River Trieux, near its exit into the 
Channel. There is a small island 800 metres from the 
mouth of that river, behind which and a mole 500 metres 
long, which it is proposed to construct, four ironclads and 
eight torpedo boats might seek protection in case of stormy 
weather or against a superior naval force. The total ex- 

nditure for the necessary work is estimated at 1,000,000 

rancs, 


In reference to the proposed outlay on the French 
Navy it is stated that the average annual outlay in ship- 
building having for ten years been 30,000,000 fr., half the 
work being executed by private yards, the Govern- 
ment dockyards would take nine years to expend 140 
millions. To avoid this delay arrangements have been 
made with six great firms to carry out the work in four 
years, with payment <4 fifteen annual instalments and 
4 per cent. interest. The navy will thus be quickly re- 
inforced, and the private yards now lacking employment 
will regain activity. The workmen in them, formerly 


earning 6 fr. or 8 fr. per day, are now reduced to the 
necessity of soliciting work at half or even a quarter of 
this sum, and it is the duty of the State to give employ- 
ment to men forming an essential element of French 
naval power. Similar arrangements will made as 
regards the 60,000,000 fr. for stations and ports. 


The Times states that another primary electric battery 
has just been added to the list of those already before the 
public. This is the Pollak battery, which is being intro- 
duced by Messrs. Bingswanger and Co., of 5, Great St. 
Thomas Apostle, London. This battery is intended not 
so much for continuous and general use as for intermittent 
and special purposes, in which connection the battery, it 
is stated, can be used for a year or more without any at- 
tention. Inthis battery a zinc electrode is placed at the 
bottom of a glass cell, the other electrode being carbon 
made by a special Fpiauar which insures great porosity, 
a large surface, and good conductivity. The lower part of 
the carbon has a deposit of copper on it, and the exciting 
solution is sal ammoniac dissolved in water. The battery 
forms its own depolariser, and is very constant. It is ap- 
plicable to a variety of epsows where a moderate light is 
required at intervals, sed only occasionally, such as in 
strong rooms, powder magazines, photographic dark rooms, 
cellars, and as a night-light, the charge of each batter 
will, it is said, last for more than a year without attention. 


The Times states that No. 42, one of the latest of the 
125 ft. first-class torpedo boats received at Portsmouth 
from the contractors, is having her tapering snout re- 
moved and the bows brought up level with the deck, the 
same as the boats of the Yarrow ty This alteration 
has been deemed expedient for experimental purposes to 
increase her speed and seaworthiness, and when the modi- 
fication has been made it is intended to run her in compe- 
tition with one of White’s torpedo boats. It is also 
urposed to dispense with the stem tube, direct fire ahead 
if thought necessary — obtained by a compressed air 
shoot on the deck forward. As the craft, however, carries 
four Whiteheads slung from revolving conning towers the 
addition of a forward tube is regarded by many as a 
superfluity. The stern of the boat, which is flat and over- 
hanging, is also considered defective in form as being 
exceedingly liable to damage from the vertical rush of the 
water in a seaway, and as its design admits only of a 
fixed amount of immersion, or rather of fixed load to be 
carried. No. 42 is one of a large fleet of torpedo craft of 
the same form, and is intended, in addition to its comple- 
ment of Whiteheads, to carry a couple of 3-pounder quick- 
firing guns and three two-barrel Nordenfelts of lin. 
calibre. 


From the French Naval Estimates it appears that the 
following arrangements have been made for building new 
vessels for the Navy. A sum of 510,080/. has been set 
aside for six ironclads of the first class, of which one, the 
Amiral Baudin, is to be completed next year, and two, the 
Formidable and the Marceau, in 1888. The Neptune, 
which is being built at Brest, the Magenta at Toulon, and 
the Hoche, which has been launched at L’Orient, will not 
be ready to take the sea before 1889. A sum of 79,000/. 
is to be spent open four ironclad gunboats, two of which, 
the Cocyte, at Cherbourg, and the Granada, at L’Orient, 
are to be ready in 1887. Two large cruisers of 5766 and 
7000 tons have been ordered to be laid down in the dock- 
yards of La Seyne and St. Nazaire, and are to be ready 
in 1888. These vessels, which are to be of the protected 
kind, with an ironclad deck, are to have a speed of 19 
knots an hour, and a sum of 160,000/. is allowed for them 
in this year’s estimates. Three first-class cruisers, the 
Dupuy-de-Léme, the Jean Bart, and the Alger, each of 
4200 tons, and each to cost 184,000/., have just been laid 
down at Cherbourg, Brest, and Rochefort. Two second- 
class cruisers and three of the third class are also included 
in the list of ships to be builtin 1887, and a sum of 
144,000/. is allowed for these vessels, which are to be very 
fast, in next year’s expenditure. Three torpedo cruisers, 
the Epervier, the Vauteur, and the Faucon, 51 torpedo 
boats ordered from private firms, and one sea-going tor- 
pene vessel, the Ouragan, which is to have a speed of 25 

nots an hour, are also to be ready next year, a sum of 
128,000/. being allowed for their completion. <A credit 
of 109,720/. is allowed for two despatch boats, which are 
to be completed, three transports, and two sailing fri- 
gates, so that altogether there are in course of con- 
struction or armament six ironclads, four ironclad gun- 
boats, ten cruisers, three cruising torpedo boats, three 
despatch boats, three yor gree 52 torpedo boats, two 
sailing frigates, and one third-class torpedo boat, the total 
credit being allowed for them in the course of next year 
being 1,190,024/. 








EnGinrering Society, Kine’s Cotiecr, Lonpon.— 
At a general meeting of the Engineering Society, King’s 
College, London, held on October 12th, Mr. Long read a 
paper on “Petroleum.” A brief sketch of the various 
processes through which it has to pass to make it fit for 
use was first given, and also how it might advantageously 
be used as fuel. A description of the process of distilla- 
tion then followed, the object of which is to get rid of the 
lighter hydrocarbons and all tarry matter. The author — 
then described the advantages of transportation in bulk 
by sea‘over that in casks, and the precautions necessary to 
insure safety and stability. The question of petroleum 
as fuel was next dealt with, it being found that the 
practical ratio of the heating value of petroleum to that 
of coal being as 3to1. Where it can be obtained at a 
low rate it may be money with — advantage, as for 
instance in America and Southern Russia, but in England 
its high rate prohibits its use. The ener ne of its 
use over coal on board ship are (1) that one stoker could 
attend to all the furnaces; (2) that it is smokeless ; (3) 
that its intensity can be ted to any degree, After 





a short discussion the meeting was adjourned. 
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NOTES FROM THE UNITED STATES. 
ELPHIA, October 9, 1886. 

Tue American iron market is stronger than a week 
ago. Negotiations are likely to terminate shortly in 
favour of makers of Welsh rails, but the amount of 
business likely to be transacted is a matter of guess 
work. It is said in authoritative circles that between 
15,000 and 25,000 tons of rails will find their way 
across the Atlantic during the next two or three 
months. Prices are steady at rail mills, and very 
little business can be accepted for delivery this year. 
The mills rolling imported blooms are running short of 
supplies, and in consequence, orders have been placed 
for two or three lots for immediate shipment, which 
has had the effect of crowding prices up 50 ‘cents, 
rather than sending them down, as was predicted. 
Quotations are to-day 26.50 dols. for rails, 27.50 dols. 
to 28 dols, for nail plate blooms. All kinds of blooms 
are higher in price, and likely to still further advance, 
Muck bars have advanced to 30.50 dols. and 31 dols. 
Business for the week 2000 tons. Merchant bars have 
gained a little strength, and 100-ton lots were taken 
this week at 1.90 to 1.95. A further advance to 
2 cents is probable for accommodation deliveries. 
Plate iron is 2.10 to 2.20; angle iron, 2.15 to 2.30; 
tees, 2.50 to 2.60 ; beams and channels, 3 cents. There 
is a very heavy demand for all kinds of merchant bar 
and merchant steel, besides sheet iron, skelp iron, 
wrought-iron pipes and tubes, and all kinds of small 
building and railway material. The railway builders 
are heavy buyers of iron, steel, and lumber. The 
heavier manufacturers of pumping, hydraulic, mining, 
and other kinds of machinery, are quite crowded with 
orders for delivery between now and December 1. 
The situation is very gratifying to the manufacturers, 
and consumers are pleased because they are able to 
advance prices without difficulty. Steel rail contracts 
for the week foot up only 12,000 tons. The produc- 
tion of Clapp-Griffith steel is increasing steadily. The 
process meets all expectations here, and the extension 
of the system is assured. Large lots of iron rails are 
due here next week. Quotations are 21.50 dols. to 
22.50 dols., according to shape and weight. There is 
a very ‘heavy demand likely to develop for bridge 
iron. Makers of iron and steel are examining the 
specifications prepared by the Government for the 
warships to be built. No bids have yet been sub- 
mitted. 








THE EDINBURGH INTERNATIONAL 
EXHIBITION. 

WE publish this week a two-page plate showing the 
general arrangement and construction of the Kdin- 
burgh International Exhibition buildings, which were 
designed and constructed by Messrs. Burnet and Son 
and Mr. Ch. Lindsay, architects and engineers of Glas- 
gow. We shall publish some details and further de- 
scription ina future number. Meanwhile we may say 
that the buildings cover an area of 7 acres, and were 
estimated to cost 25,000/., though owing to difficulties 
with foundation the actual cost amounted to 30,000/. 
One portion of the structure known as the Grand Hall 
is to be of a permanent character ; this part of the 
Exhibition cost 10,000/., and is constructed of brick 
and steel ; as will be seen from the illustration it forms 
the main feature of the Exhibition. The contractors 
did not commence operations till November last, and 
finished the work within six months. 








THE EROSION OF GUN BARRELS. 
On the Erosion of Gun Barrels by Powder Products,.* 


By Str Freperick ABEL, C.B., F.R.S., and 
- CoLONEL MAITLAND. 
Superintendent of thie Royal Gun Factories, Woolwich. 


THE peculiar action of powder products upon the inner 
surface or bore of a gun, as they rush from the seat of the 
charge towards the muzzle, whereby more or less irregular 
scoring, or erosion, is produced, is ascribable to the co- 
operation of three causes, viz., a softening if not a fusin, 
effect, exerted upon the surfaces of the metal by the hig 
heat of the explosion, an increase of this softening or 
fusing effect by the chemical action of the sulphur upon the 
metal at the high temperature to which the surface of the 
latter is very rapidly raised, and the mechanical action of 
the rush of gases, vapours, and liquid products upon the 
softened or fused surfaces. 

The great increase which has been taking place during 
the last twenty years in the power of artillery has brought 
the subject of the erosion of gun barrels into prominence, 
and it is not too much to say that it now forms one of the 
chief difficulties to be encountered by the maker of a 
heavy gun. As far as can be seen at present, its suffi- 
cient mitigation is the one great difficulty which seems 
likely to impose a limit on the size and power of ordnance 
in the future, 

Erosion is of two kinds, technically known as muzzle- 
loading scoring, and breechloading scoring, though both 
kinds occur to some extent in all guns, whether muzzle- 
loading or breechloading. Miuale Inadiog scoring is pro- 
duced by the rush of the powder products, over the top of 
the projectile, through the clearance, or windage, which 





* Read at the Lo i 
PF e London meeting of the Iron and Steel 








has to be allowed for facility of ramming home the shot 
along the bore in a muzzile-loader. Breechloading scoring 
is produced by the rush of the powder products behind a 
shot, acting as a gas-tight plug, during and immediately 
after its pas: through the gun. 

It will readily be perceived that muzzle-loading scoring 
takes place almost entirely in the upper surface of the 
bore, and that its effect diminishes greatly as the velocity 
of the advancing projectile increases. Breechloading 
scoring, on the other hand, erodes the bore almost equally 
all round, and extends towards the muzzle, till the pres- 
sure of the expanded gas is so much reduced as to render 
it ineffective. 

Obviously there will be some breechloading scoring in 
@ muzzle-loading gun; and muzzle-loading scoring will 
commence in a breechloading gun as soon as the bore is so 
worn that the projectile ceases to act as a gas-tight plug. 

It is evident that, cet. par., erosion will increase with 
the amount of the powder products, with the pressure in 
the bore, and with the duration of the time of action. Its 
inconvenience first began to be seriously felt in the 7-in. 
muzzle-loading gun of 7 tons weight, which fired a charge 
of 30lb. of powder with a shell of 115 lb. The great 
strides which have since been made in the weight of pro- 
jectile and the amount of powder charge fired from heavy 
guns have resulted in increased rapidity of the deteriora- 
tion of guns from this cause; and, now that itis proposed 
to arm the Benbow with 16} in. brecchloading guns of 
110 tons weight, which will tire a shell of 1800 lb. weight 
with a charge of 900 lb. of powder, the question of erosion 
becomes one of paramount importance. 

The 7-in. gun above mentioned was able to fire about 
600 full charges before the bore had become so badly 
scored as to require its interior to be fitted with a new 
tube; this number of rounds was increased to about 1000 
by the introduction of an expanding copper gas check, 
fitted on the base of the projectile. he adoption of 
breechloading further increased the life of the gun by 
sealing the muzzle-loading scoring still more effectually ; 
but, on the other hand, it permitted the use of greatly 
increased charges of slow-burning powder; and the 
extensive erosion now speedily produced in some of the 
heavier breechloading guns, renders it probable that the 
interior surface of the 110-ton gun will require renewal 
after only a brief existence. Under these circumstances 
it becomes of very great importance to ascertain what 
material best resists erosion by powder products, or what 
treatment of the material is best calculated to increase its 
power of resistance to erosion. 

It has long been known that pure copper _pos- 
sesses high power under certain circumstances of resisting 
wear by powder products in motion. For many years 
guns have been vented by having a plug of copper screwed 
tightly home into a hole drilled through the body of the 
piece, a fine vent-hole being then drilled through the 
centre of the copper plug. This description of vent resisted 
the wear of the gas better than vents of either cast iron, 
wrought iron, or steel. 

About three years ago, when the resistance of steel to 
erosion became of great importance, trials were com- 
menced in the Royal Gun Factory by fitting field guns 
with removable vents made of different qualties of steel, 
and recalling the vents from service for examination after 
a few months’ firing practice had been carried out. The 
results were unsatisfactory and conflicting, but were 
thought rather to favour hardness of material. 

In 1885 Captain Nobel, C.B., F.R.S., of Elswick, con- 
ducted a series of trials with vents fitted to vessels other- 
wise closed, so that the whole rush of the powder products 
should pass through the vent (a method of experiment 
which he had resorted to in 1882, with the object of com- 
paring the erosive action of different kinds of gunpowder), 

he experiments were carried out with varying charges of 

owder, and with vents made of steel of different qualities. 
hree kinds were employed, viz. : 
Hard steel containing about 0.9 per cent. of carbon. 
Medium steel _ ,, 9 O48 ie pe 
Gun steel és aot (Ge os ie 


In Captain Nobel’s opinion the results, which are given 
in the accompanying Table (A), showed that the milder 
the steel the less the erosion. 

It will be observed that, up to this point, the experi- 
mental data bearing upon the nature and causes of 
erosion were all furnished by blank charges—that is, that 
the rush of powder products was the only eroding agent, 
no projectile passing through the channel. The condi- 
tions differed, therefore, from those existing in the bore 
of a gun along which a projectile is propelled by the pro- 
ducts of the exploding powder. 

The subject was now seriously taken in hand in the 
Royal Gun Factory, and an extended series of experi- 
ments was commenced with a view to endeavour to ascer- 
tain the true cause, under service conditions, of the 
variability found to exist in the resistance offered to 
erosion by the material composing different gun barrels. 
Thirteen rifled steel barrels, of 2}in. bore, were tried, 
firing 100 rounds each with 10}1b. charges of pebble 
powder and 6 lb. shot, fitted with service driving rings; 
these barrels were screwed into the mouth of the chamber 
of a 22cwt. breechloader. Gutta-percha impressions 
were taken after each batch of twenty-five rounds. 
During the preparation of the barrels specimens were cut 
in prolongation of the bores and tested mechanically, and 
the proportions of carbon, silicon, and manganese were 
determined in samples of the metal. The average pres- 
sure of the gas was about 13 tons per square inch, 
measured in the powder chamber, and this would be main- 
tained with little diminution during the passage of the 
shot to the muzzle, the volume of the bore being very 
small relatively to the volume of the charge, so that little 
loss by expansion took place till after the shot had left 
the muzzle, 

The Table B (next page) gives the results, 








It shonld be explained that the order of merit was 
arrived at as follows : 

Gutta-percha impressions “‘ up” and ‘‘ down” of each 
barrel were taken. Five skilled observers independently 
placed all the a and then all the “‘ downs” in the 
order of wear, making ten observations for each barrel. 
Personal bias was avoided by keeping the observers in 
ignorance of the barrel to which each impression belonged. 

he mean order of the observations is shown in column 4 
of the Table. It will be perceived that, where two barrels 
have nearly the same mean, the opinions of the observers 
on the resistances of the “‘ups” and ‘‘ downs” have 
varied a little, and there is really but small difference in 
the qualities of the barrels; where very decided differ- 
ences exist, all observers, and also the “‘ups” and 
** downs,” agree, and the result appears in whole numbers 
agreeing with the numbers in the first column. As re- 
gards the degree or absolute amount of difference, it may 
be stated that the erosion in No. 11 is about twice as 

t as the erosion in No. 1—in other words, No. 1 after 
00 rounds was about as much worn as No, 11 was after 
50 rounds. 

The gun steel employed at the Royal Gun Factory is 
drawn from five sources, alphabetically: Messrs. C. 
Cammell and Co. ; Messrs. Firth and Sons; the Royal 
Gun Factory ; Messrs. Vickers, Sons, and Co,; Sir J. 
Whitworth and Co. 

Of these Firth’s is crucible steel; Cammell and the 
Royal Gun Factory use the ordinary open-hearth process ; 
Vickers uses, it is believed, some modification of the 
same process ; and Whitworth’s is open-hearth fluid-com- 
pressed steel. 

Whitworth’s metal used in the experiments was forged 
by a press, the others by hammers. 

No. 13 is Sanderson’s tool steel. 

An inspection of the Table shows that both ordinary 
chemical examination and machine testing fail altogether 
to account for the position of the barrels in order of merit. 
Thus, the worst and the worst but one are, respectively, 
the highest and nearly the lowest in carbon, the hardest 
and nearly the softest. The first, the fifth, and the tenth 
are very closely allied both in analysis and in machine 
testing. 

Whatever the action of carbon, ma ese, or silicon 
might be, whatever effect hardness or softness might have, 
in promoting or retarding erosion by powder products, and 
by the passage of the projectile through the bore, it now 
became evident that some agency, hitherto unsought for, 
overpowered them and dominated the results. 

The writers of this paper were led by these results to 
take up two independent lines of inquiry. One entered 
upon a complete chemical examination of specimens of 
those metals which had exhibited similarity in composi- 
tion and considerable differences in their resistance to 
erosion, and instituted an examination of their structure 
as develo by chemical reagents. Information was 
also sought for by the careful determination of the specific 
gravities of several of the specimens. The other experi- 
menter, guided by the shape and size of the pieces from 
which the barrels had been cut, determined to isolate the 
work done on the metal by forging, and to determine its 
effect on resistance to erosion. 

The results of the two inquiries, given in the words of 
the official reports made by the writer, are as follows : 

‘The results of the usual chemical examination of ex- 
perimental steel barrels of different descriptions of steel, 

roduced by different makers, employed in the Royal Gun 
Facto investigations of the erosive action of gunpowder, 
has failed to thrown any light upon the cause of the very 
considerable differences in their behaviour, An inspec- 
tion of the results given in theaccompanying Table (B) 
affords several illustrations of this; thus, samples 856% 
(Vickers) and 4707 (Firth), which rank high, and very 
close together, in regard to power of resisting erosion, 
differ considerably from each other with respect to the 
proportions of carbon, manganese, and silicon which they 
contain, while samples 8568 (Vickers), 7494 (Royal Gun 
Factory), and 7647 (Royal Gun Factory), in which the 
proportions of carbon and manganese correspond closely, 
are widely different from each other in respect to their 

wer of resisting erosion. 

‘“‘ With the view of ascertaining whether the different 
behaviour of different samples of steel might possibly be 
traceable to the existence of some other elementary body 
in certain samples, which might be absent in others, the 
three specimens last pow Bo to, which bear a close re- 
semblance in chemical composition, were selected for 
special examination. The proportions of sulphur and of 
copper were determined in them, and a careful search was 
made in them for phosphorus, chromium, and tungsten. 
None of them contained a trace of these elements, while 
the proportions of sulphur and of copper did not present 
greater differences than exist between the other con- 
stituents, as is shown by the following numbers : 
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10 7647 | RGF.) .241 | . 068 | .045 | .021 
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‘‘The percentage of carbon in the steel which ranked 
highest in the erosion experiments (Table B), was about 
one-half of that in the steel which ranked third in order ; 
on the other hand, it was slightly higher than that in the 
steel which suffered erosion to the greatest extent. Again, 
with regard to the proportions of manganese in the 
different steels, that in the specimen which ranked lowest 
of all (12) was very small, being considerably less than the 
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TABLE A,-—EXPERIMENTS TO ASCERTAIN THE QUALITY OF METAL BEST CALCULATED TO REsIsT ERosIon, Tasup E. 
CARRIED OUT BY CapTain A. Nose, C.B., F.R.S. z wo = 
eee eo - SE —————o » . 
Eee eet re me i, PE], 
de ss |3.| 3 3 | 22 (SFo3/ g | gi g [8a] € 
— i oe fe Tete le a eee \gees| 2 | B | & 88°95) € 
= ° 4 ‘ | © * = ~.; Bu, | Ss o oo s 
52 | & of os | £8 ea 220 Pe o% | REMARKS. | Pee ie -S 3 | & a=] @ 
£8 | = | Aan 0 | Se56 Soa uv s | mae my 
ee| & | ma ss |RES8| ges Ei ‘aS | | | tons per 
Pal > | £6 ci | 480 Log g5 sa | | | sq. in 
oS FE RL PMO (EL ER fh = | | etbite oat east. csbostead utebosasnede m2 | 20 | 858875 | 68 46.4 
| grains, | grains. | 
| Vent .22 in. in diameter. Deposit on outside, white _ 5.3 04 | 885 | 073 | 412 
| | | waxy looking ; inside, occasionally green. Frac- 
1 | wt sucoo biome petit: moe | Tivtied { ture of deposit } in. thick, bright verdigris green, 2412 | 6.5 310 | .873 .065 41.6 
} ’ | a | . * | a \ surface light brown. The internal crusher gauge, b : about | 
p> | | after opening, was found exactly where placed 2412 94 +310 | = .832 050 | 41.5 
. ie | \ before firing. “a 
2 B | 81,000 | | 80 2.4 | Medium } 670.5 | The above remarks apply a4 this ener | u } 
: | ( Deposit outside, much yellower; inside, much the Qe . ‘ 
3 B | 62,000 | 3 | 1.7 9.6 | Hard | 2297.8 same. Fracture at bottom, bright verdigris green ; t Since Praca fexegoing report f th sobenised, a cared de- 
| “4 | at top a purplish grey. ermination has been made of the specific gravities o the 
4 B | 62,000 2 2.0 8.9 | Medium | 2121.1 | Appearances the same as in the last round. four specimens therein referred to, and the following re- 
‘ } fadele | { Cylinder parted intwo transversely. Ribbon holding | sults were obtained : 
5  B_| 98,000 Biz ab bow Je al = afer 36.6 |) pestently: . . 
6 Cc 62,000 2 1.8 9.4 | Gun steel | 1572.5 Results, much the same as in round 3, Specific gravity of a Ey 7.844 
7 C | 62,000 | . “8 8.4 Hard | 2194,2 Repetition of experiment 3. ” ” = 7.847 
8. | © | 62000.}..8. |}. 18 8.6 Medium | 20235 = #8 4. ” ” c = 7.849 
9 C 62,000 | ¢ 21 9.1 Gun steel 1426,2 is Ba 6. ‘is sain ’ Be A d = 7.850 
| | 3) | | = i 5. Colour of deposit out- 
10 C | 93,000 | 5 | 15.5 | Hard | 5132.0 side, much darker ; hardly any deposit inside. | , These results appear to confirm the correctness of the 
| One crusher gauge destroyed, inference, in the first of the quoted reports, that the com- 
c | 93,000 13 14.8 §| Mild gun |) 2876.8 mi! high specific gravity of the specimen, in the 
aM bi ‘ i oe [pe | arge series, which ranked first in its power to resist 
2'0C 93,000 1.4 | 14.8 | Medium | 3006.3 | erosion, was due to that metal having been worked toa 
zee eas oa) eB utp sds a eee 2 _ | greater extent. s 
TABLE B Similarly the correctness of the inference drawn from 
4 * . 
is GI oot 3 ee ; ____________________ | the appearances presented by surfaces of specimens of the 
lt Aaa steel samples aon’ from se series in Table B for special 
ve a Mean Order | p..., F ah ois examination, after the development of their structure by 
—- pe sed Maker. | Ten Observa- | eae ee Percentage / (Hardened in| Remarks, | treatment with chromic solution, was confirmed by a 
} . } A | : . anganese. Silicon. i P ; fs ’ 
| tions, | 1450 deg.) corresponding examination of the structure of these four 
ar! fantint [Renpeaeta gamer, Gone specimens, as is demonstrated by the following notes taken 
1 8568 Vickers | 1.9 .219 .529 -107 32.6 of their appearance : 
2 8570 Vickers | 21 | 933 § | not not i | 95.2 ~—«|Unhardened. 
: - | ( determined determined § | Description of 7 | Appearance of Structure 
3 4707, | Firth = 2.5 414 .086 -059 | 44.0 Specimen | Treatment. éfior Peeatationt 
4 8705 | ge EF 4.1 | 833 .655 .093 | 47.6 J ' i 
5 7494 R. G. F. 6.0 216 475 | .054 | 35.0 : : Tni ; ads 
6 2124 R. G. F. 62 | 1160 820 oz] 7 + a | oe |) a 
7 2047 R. G. F. 64 .172 .255 119 | 28.2 |< cheaindn welt: N 
8 | 7380 R, G, F. 7.9 | 391 .780 -064 | 52.4 | tion. 
9 1624 R.G.F. | 8.0 | .520 1.050 § a Bsn 4 a 66.2 b. Metal forged | Do. do. Indications of fibrous struc- 
10 7647 RGF. | 45 | (determined } | 98.4 to twice its ture here and there, granu- 
: T06t erate: 4 A a -664 | oa ee length. lar structure predominant. 
. cas eh 128 B47 407 +0 os c. Metal forged Do. do. | Fibrous structure, but not 
12 8938 irth . -182 aor m0 pig to four times uniform; indications of 
13 Tool-stecl | Sanderson 13.0 1.144 : 4 : | , its length. granular patches. 
| ( determined determined | determined d. Metal forged Do. do. | Fibrous structure through- 


next lowest, while the best specimen contained about ten 
times as much, On the other hand, other specimens 


ranking low in order of merit, contained as much, and | 
|three, the differences in structure developed by the 


some considerably more, manganese, and the steel which 
ranked third in order of merit contained the next lowest 
proportion of manganese to that in No, 12 barrel. 


‘Chemical examination having failed in bringing to | 
light any reasons for the different behaviour of the | 


specimens of steel, recourse was had to a comparison of 
their structure; the developmeut of this, on the smooth 
surfaces of slices of the barrels cut from the region of the 
bore, was effected by their immersion, under identical 
conditions, in a chromic solution, capable of exerting a 
very slow solvent action upon the metal. 

“The results obtained, though not equally consistent 
throughout the series of specimens thus examined, ap- 











siderably from each other in their order of merit, but 
presenting more or less decided differences in composition, 
and therefore less legitimately comparable than the above 


chromic action, though in the same direction, were less 


marked, 

** June 1, 1886. F. A. Abel.” 
‘© DrrEcTOR OF ARTILLERY,— 

*“*T think we have now arrived at a solution of this 
question. It appears that the more steel is worked or 
forged the less it suffers from the eroding effect of powder 
gas. There may be some slight difference in the resisting 
power of the surface, due to high or low carbon, but that 


/is small compared with the effect of putting plenty of 


peared to indicate that the difference in the extent to | 
which the different barrels were eroded by powder | 


charges, was, at any rate to a considerable degree, to be 
referred to the amount of mechanical treatment which the 
metal had received, and to the consequent extent to which 
uniform fibrous structure had been developed. 
‘*Comparing with each other the appearances deve- 


loped by means of the chromic solution upon the surfaces | 
of specimens of the three descriptions of steel which | 


closely resembled each other in composition, the following 
differences were observed : 
Taber D, 














work upon the material. 

** We took an ingot of steel just below the middle of the 
specification and cut it into four parts, the cuts being 
ga to the axis, so that these parts should be all 
alike. 

‘““¥rom the centre of each part we made a barrel for 
testing. 

a. Metal as cast. 

b. Metal forged to twice its length. 
ilies ‘i four times its length. 
Bisite am eight ,, 


‘© The usual test of 100 rounds was fired from each, and 


| the impressions showing the erosion were examined by 
| five observers, twice each, making ten observations, The 


result is that referring to Table b. 


d, ranks... 2.0 
eT oy 5.3 
Bo: by 6.5 
eS = 9.4 


showing that, by working, the resisting power of the 


| steel to erosion was raised from nearly the worst to nearly 


the best. 
‘*The quality of the steel of which the four barrels were 


| composed is shown by the chemical and mechanical tests 


Order Resicher After Treatment for | After Further Treat- 
of | N 8 b 24 Hours with Chromic) ment with Chromic 
Mert, | err Solution. Solution. 

1 8568 Structure distinctly | For 2 days and 4days ; 

fibrous. the surfaces were 

(Same _ result ob-| covered with long, | 
tained with a dupli- | fine, regular, parallel 
cate specimen.) lines, 

Hy 7494 Indications of fibrous | For 2 days and 4 days ; 
structure, but not | the development of | 
distinct. structure did not be- | 

Structure not fibrous come more marked. 
10 7647 but granulous. For 2 days; surface 
(Same result ob- | deeply caten into, | 
tained with a dupli- | being covered with | 
cate epecimen), ridges and = deep | 
cavities; no long 
fine lines visible. 





** The determination of the specific gravities of samples | 
8568 (1) and 7647 (10), gave, for the former 7.859, and for | 


the latter 7.847; the differences between these results, 
although not considerable, are in the direction which would 


be expected if the metal which stvod highest in merit had | 


been worked to a considerably greater extent than the | 
| which the metal is subjected ; and, second, to determine 


other. 


“The foregoing are the only indications which I have | 


obtained of distinctive differences between samples of the | level of resistance to erosion. 


barrels which had exhibited great differences in the 
facility with which they were eroded, and it must be 


stated that, with other specimens of barrels differing con- | 


in Table E herewith. 

** Barrel d has a little more carbon than the others, but 
whether this is due to original inequality or to the treat- 
ment received, I cannot say. 

**T propose now, if you approve, to select an ingot low 
in carbon and having a breaking strain, when hardened 
at 1450 deg. Fahr., of about 33 tons per square inch, 
and to submit it to exactly the same treatment as No. 2412 
now in question. 

‘* This would serve two purposes, viz, first, to afford 
confirmation, or the reverse, of the view that, cet. par., re- 
sistance to erosion varies with the amount of work to 


whether a steel with lower carbon is on a lower or higher 
E. MaitLanpb, 


** (Signed) 
Colonel-Superintendent. 
** Royal Gun Factory, June 16, 1886,” 





to eight times out, uniform and close. 


its length. 





In estimating the work done on steel in forging, it is 
found convenient to adopt as a unit the work done in 
either drawing a piece out to double its length, or in 
dumping it down to half its length. Then putting 

N = number of multiplications or reductions of 
original length, 
W =: work done on the forging, 


we have 
2v = N; or 
Ww = log N 
log 2 


Thus, in the experiment just described, the units of 
forging work done on the four barrels were 0, 1, 2, and3. 

Subsequently a barrel was prepared from the same piece 
of ingot as barrel C ; the metal was treated by being first 
dumped down to one-third its length, then drawn out to 
its original length, then again dumped down to one-third 
of its original length, then again drawn out to its original 
length, and finally drawn out to four times its original 
length. This made 

N = 16 and W =4. 

The barrel was called C., and on trial was found to be 
eroded as nearly as possible to the same extent as C. At 
first this seemed to indicate, either that the extra unit of 
forging work had not been effective, or that dumping 
down was not so beneficial as drawing out; but on com- 
pleting the chemical and machine tests it was found that 
C, contained considerably more carbon than C, and was 
much harder, as is shown in Table F, The cause of this 
difference is still under investigation. 


__Tasie F, 


i | 

















Register Carbon Manganese. | Silicon (Herdesed in 
sans Oil at 1450 deg.) 
iv tons per sq. in. 
2412 304 -835 | .073 41.2 
Cc | 
24°2 -362 866 | 048 49.5 
Cy | 


Another ingot 1s now undergoing comparative trial, the 
quarters receiving 0, 1, 2, and 3 units of forging work, as 
before. This ingot is softer arid has less carbon than the 
former one. 

A barrel of Parson’s manganese bronze is also under 
trial, with the object of comparing the influence of work- 
ing, with a different description of metal, upon its power 
of resisting erosion. 

During the early experiments, given in Table B, a 
barrel of cast iron was also tested ; it broke up at the 
sixth round, but the experiment was conclusive neverthe- 
less, as it was found that the erosion was very consider- 
able, being greater in fact than in the best of the steel 
barrels after fifty rounds. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compirtzep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 

The number of views given in the ification Drawings is stated 

in each case after the price ; none are mentioned, the 


‘atent has been sealed, when the date of sealing is given. 
a may at any time within two months from the date of 
the advertisement of the t of a yplete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


FURNACES, 


8690. C. Jones, Ealing, Middlesex. Furnaces for 
Treating Town Refuse. (8d. 3 Figs.) July 18, 1885.— 
Thisinvention has for its object the deodorising of the offensive 
products of burning town refuse. This is effected by conducting 
the gases direct into a fire, and under the concave side of an 
additional furnace fire arch constructed over the fire, and in the 
midst and through the intense heat of a furnace kept at a high 
temperature. (Accepted May 21, 1886). 


9848. J. ae, ataew- Gas Producers and Re- 
generators or es as Applied to Steam Boilers 
tor the Generation of Steam. {lld. 10 Figs.) August 19, 
1885.—According to this invention the ordinary grate or fuel-burn- 
ing furnace fitted below or within the flues of steam boilers is 
dispensed with, and a separate and self-contained gas-producer A, 
Fig. 1, is substituted, having a leading-off gas pipe D and a valve 
E for regulating the supply of gas to the generators. Air is ad- 
mitted to the gas producer A by means of open funnel pipes a lead- 
ing down into close channels below the floor of the ashpit, whence 
it is led out under the firegrate by two vertical pipes. The fuel 
so fed into the close gas producer A, isconverted into inflammable 
hydro-carbon gas, which is led by the pipe D to the two sets of 
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separate air and gas regenerators, G, G! and H, H', Fig. 2, built over 
each other at the back of the boiler. One pair of furnaces G and 
H reheat the gas and air, and supply these to the one end of the 
heating flues of the boiler F where they are inflamed and burned 
so as to impart their heat to the boiler. The waste gases after 
leaving the boiler are dispossessed of their remaining heat by the 
other set of generators G1, H! before passing to the chimney. In 
like manner the generators G', H! heat and supply the gas and air 
to the opposite ends of the fluesand heating surfaces of the boiler 
to heat it while they are being burned in passing in the opposite 
direction. These waste gases then pass through the generators 
G, H on their way tothe chimney. This is effected by means of 
reversing valves I and J, which are operated by a chain leading 
from the front of the boiler. (Sealed September 21, 1886). 


10,544. M. B. core, Holborough, Kent. Kilns 
and other Structures Employed in the Mauufacture 
of Lime and Cement. [lld. 7 Figs.) September 5, 1885.— 
For the burning of cement and lime large quantities of coke are 
required. According to this invention coke-producing ovens are 
combined with the lime and cement kilns, so that the waste heat 





from the coke ovens is utilised both to dry the materials and after- 
wards to burn them. The coke ovens A, A, and the cement kilns 
B, B, are arranged in two double rows on either side of the central 
roadway C. _E, E are drying floors over the coke ovens A. F is 
another drying floor above the cement kilns, and heated by them. 
The hot gases from the coke ovens enter the bottom of the kilns 
through an iron grating upon which the contents of the kiln are 





supported. The kilns are first lighted in the usual way, and do 
not receive the production from the coke ovens until sufficient 
heat has been generated to insure the combustion of the smoke 
during its passage upwards through the kilns. The slurry or 
cement-making material in the moist state is mixed with the fuel 
requisite for burning in the kilns, and is then spread on the drying 
floors. From these floors the dried slurry is charged into the 
kiln, the burnt cement being drawn at the drawing holes B2, 
Steam boilers L are shown arranged in the space above the lower 
arch covering the roadway C. Flue passages M are provided lead- 
ing the products of combustion from the kilns into this space, and 
after circulating round the boilers the gases enter the main shaft 
L ‘ealed September 17, 1886), 


12,756. J. Riley, Glasgow. Regenerative Steel- 
Furnaces, (8d. 4 Figs.) October 24, 1885.—This 


the tar and other dense matter from getting burnt in the retorts, 
and also to enable the tar condensed from the gas in any part of 
the densing apparatus to flow back into the hydraulic main. 
This is effected by placing the hydraulic main below the level of 
the retorts, and converting the ascension pipes into descension 
pipes, resting them upon the hydraulic main, each one being con- 
nected to its retort by an inclined branch pipe, and supplied at 
the top with a spray forthe condensing, purifying, or carburetting 
liquid. (Sealed August 24, 1886). 

9720. B. Andreae, Vienna. Generation 
Ligh and Heating Pur (8d. 6 





of Gas for 
igs.) August 





15, 1885 —This invention relates to a gas generator to be used in 
combination with the hydrogen gas process. The generator 
proper b being first put in tion, the chamber a is then filled 


with combustibles which slide down gradually into the generator 
b, The gases and steam formed in both chambers come together 





invention has for its object to adapt regenerative steelmaking 
ve 





furnaces for using liquid carb fuel. g 
chambers 6 and 7 are constructed at each end of the circular re- 
verberatory furnace 5, communicating with it by passages 8, 9, 
whilst their lower parts communicate by flues 10, 11, with a re- 
versing valve 12 for admitting air to one chamber, whilst leading 
the used gases from the other chamber to the chimney and 
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vice versa. The liquid fuel or mineral oil passes by gravitation 
from a tank 13 by means of suitable piping to nozzles 17, which 
enter through openings 18, and project the oil into that one of 
the passages 8, 9, through which the heated air is at the time 


entering the furnace chamber 5. When the currents of heated air 
and gases are changed by reversing the valve 12, the nozzles 17 are 
removed from the passage into which they have been projecting 
the oil, and are inserted into the openings of the other passage. 
(Accepted August 17, 1886). 


13,859. J. G. Robertson, Elland, Yorks. Regenera- 
tive or Recuperative Furnace, Applicable to Gas, 
Iron, Steel, Glass, or other Furnace, (8d. 10 Figs.) 
November 13, 1885.—The object of this invention is to recover tne 
waste heat from furnaces employed in the manufacture of gas, 
iron, &c., and to produce a more intense heat, The figures illus- 
trate the invention as applied to a bench of retort settings. A is 
the furnace or combustion chamber. The whole of the waste heat 








and products of combustion are conveyed by the flues B, B over 
the top and underside of each of the air tubes or passages E, E on 
either side of the furnace. By this means the air becomes greatly 
increased in temperature during its upward progress before de- 
livering itself into the upper part of the combustion chamber A 
through the openings D. The waste gases pass from the lower 
tier of flues B to the main chimney H. (Accepted September 14, 
1886). 


4054. C. L. Hartsfield, Newport, Kentucky, U.S.A. 
Portable Blast Furnace Plant. (8d. 1 Fig.) March 23, 
1886.—This invention has for its object the construction of a port- 
able furnace plant for obtaining precious metals from crude ores 
by smelting. The improved portable plant consists of a water- 
jacketted blast furnace of boiler iron built up of horizontally 
separable sections, in combination with a hopper valve, bleeder 
valve, fuel chute, power driven fuel elevator, scrubber, and a cir- 
culating pump. (Sealed July 20, 1886). 


MANUFACTURE OF GAS. 


6938. T. S. Lindsay, London. Improvements in the 
Means of Generating Fixed Gases for Illuminating, 
Heating, and Metallurgical Pu . (1s. 1d. 17 Figs.) 
June 8, 1885.—The improvements consist chiefly in the employ- 
ment of hollow deflecting cones in the retorts for the purpose of 
causing the mixture of steam and hydro-carbon vapours to pass 
in a thin sheet next to the walls or most intensely heated parts of 
the retorts. (Sealed July 30, 1886). 


7457. C. T. C. Bailey and 8S. C. Dean, London. 
Making and Utilising Water and Oil Gas. [6d.) June 
18, 1885.—The walls, roofs, and flues of kilns and furnaces are con- 
structed with an inner course of hollow bricks built so as to form 
a continuous channel in which are placed tubes for the production 
of water gas by the decomposition of water or steam, thus occupy- 
ing no useful space and utilising the waste heat. (Sealed July 
16, 1886). 


8880. J. Hanson, Bingley, Yorks. Improvements 
inthe Arrangement of Hydraulic Mains and Ascen- 
sion Pipes for the ufacture of Coal Gas. (8d. 


6 Figs.) July 23, 1885.—The object of this invention is to prevent 





in the lar space c and stream along the outside of the chamber 
a, through the channels d, e, and the annular chamber wu, into 
the pipe ¢, thus heating on their way the chamber a and causing 
the partial expulsion cf the gas. Steam and airentering through a 
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blast pipe which opens into the upper part of a superheater /, 
pass downwards and out through holes in the lower part of f, into 
the generator b. The production of gas is regulated according to 
consumption by means of a reservoir k which communicates 
with the gas conduitsi by a small pipe. The upper part of the 
reservoir k is movable in a fluid, so that increasing gas pressure in 
the mains causes an increase of pressure in the reservoir k, and 
imparts to the latter an upward motion which is transmitted to 
two valve contrivances for limiting the supply of air and steam 
to the generator b, until an increased consumption begins, and 
the gas pressure in the conduit pipes and the reservoir & lessens 
a cordingly. (Accepted August 13, 1886). 


4169. B. Loomis, Hartford, Conn., U.S.A. Improve- 
ments in Processes of, and Apparatus for, Manu- 
fact Gas. . 3d. 16 Figs.) March 30, 1886.—This in- 
vention relates to the manufacture of heating and illuminating 
gasin a hs er generator in connection with superheating and 
fixing chambers, by anne bituminous coal directly in the fur- 
nace by a downward air blast, and superheating and decompos- 
ing steam in contact with the incandescent fuel, and at the same 
time distilling carburetted hydrogen from lump or powdered 
bituminous coal, heavy oils, tars, &c., then carburetting the 
resulting mixed gases, if desired for illuminating purposes, and 
converting them into a fixed gas in the heated fixing chamber, 
(Sealed July 23, 1886). 


6349. O. Imray, London. (J. B. Archer, Washington, 
U.S.A.) A Process and 6 a for Manufactur- 
ing Water Oil Gas. (6d. 2 Figs.) May 11, 1886.—According 
to this invention steam superheated to about 1000 deg. Fuhr. is 
made to pass through an injector and draw with it a quantity of 
oil which becomes mixed with it; the mixture is further heated 
to about 1300 deg. Fahr., and it then receives an additional quan- 
tity of oil, and finally this mixture is heated to about 2400 deg, 
Fahr., whereby it is converted into permanent gas suitable for 
heating or illumination. The apparatus employed comprises 
three concentric cylindrical casings, of which the outermos 
casing, which is inclosed in brickwork T, consists of a superheater 
Q having within it a helical passage Y, and a retort M in which 
the gaseous mixture undergoes its final heating. Separated by an 
annular flue space Z is the second casing V of metal formed with 
ahelical passage I containing a helical pipe H of smaller diameter. 
In the flue space D is suspended the primary retort O consisting 
of a voieal cylinder closed at its bottom 8, which is direct y 
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heated by a circle of gas jets B. The hot products of combus- 
tion ascend through D, descend by Z, and pass out by a flue Z' to 
the chimney. Within the enlarged part of the primary retort O is a 
spherical shell P divided by perforated partitions b, from which a 
helical pipe W extends down nearly to the bottom of the primary 
retort, where it terminates with on open mouth. Boiler steam 
supplied by a pipe A, enters the lowest convolution of the super- 
heater Y, and flowing upwards by a pipe Y’ through the in- 
jector Y? to which is connected the oil supply pipe R, draws with 
it oil which passes with it Sage the pipe R' into the spherical 
shell P. In this shell the oil and steam become thoroughly 
mixed, and the mixture passes down the helical pipe W, up the 
body of the retort and out at the top by a pipe E to the exterval 
mixing chamber E!, where an additional quantity of oil is sup- 
plied to it by a branch R2 from the oil pipe R. From the mixing 
chamber E? the mixed fluid enters the inner pipe H of the helical! 
retort V, flows along its convolutions, out at its lower open end 

back along the convolutions of the helical passage I containing 
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the pipe, thence by the pipe U into the final retort M, whence it 
passes away by the pipe F as a permanent gas. By the pipe L 
gas can be led off without passing through the retort M, and the 

ipe L' of the burner B can be supplied either from Lor bya 
Snell from the retort M. (Accepted August 6, 1886). 


ARTIFICIAL FUEL. 


8357. S. Butler, Cardiff. Machinery for the Manu- 
facture of Compressed Fuel from Coal. (6d. 3 Figs.| 
June 24, 1886.—In the machinery constructed according to this 
invention pulleys and = are entirely dispensed with, and all 
the motions required for the various operations are derived from 
one vertical shaft F which carries a bevel wheel at its lower end to 
which rotary motion is imparted by a similar wheel fixed on the 
shaft of the engine. The materials find their way by gravity 
through the pug A into the cooler B, thence into the feeding pan 



































C, whence they pass into the moulds of the table D, where they are 
ressed by means of an inverted steam cylinder M carried in the 
plate H, and having its piston-rod connected to the end of a 
lever O, the other end of which is pivotted on a fulcrum P carried 
by the ends of the thrust columns Q. The compression of the 
materials in the moulds is effected by means of a ram R restin 
on the lever and projecting through the bedplate. Intermittent 
rotary motion is imparted to the moulding table D by means of 
a crank connected by a rod with a paw! carried on a band around 
the table. (Sealed October 1, 1886). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 


8677. Riley, Glasgow. Manufacture of Steel in 
Regenerative m-Hearth Furnaces. [4d.) July 18, 
1885.—According to this invention the air and gas are caused to 
enter the furnace at a pressure above that of the atmosphere, 
(Sealed July 27, 1886). 


, 8705. T. Wilson, Hunslet, Yorks, Improvements in 
“ Chaplets” Employed for Moulding 6d. 
2 Figs.) July 18, 1885.—According to this invention, ‘‘ chaplets” 
employed for mapeens cores for metal castings, are constructed 
with polished en — and with a grooved or roughened stem so 
4 Sonn amalgamate better with the molten metal. (Sealed July 80, 


8981. T. Hampton and J. Facer, Barrow-in-Fur- 
ness, Lancaster. Cas Steel Ingots. [8d. 11 Figs.) 
July 25, 1885.—Several ingots are cast at once, the stream of 
molten metal being directed to the centre of each ingot mould so 
as to prevent the metal from striking the sides of the mould, 
whereby defective ingots are avoided, and the mould is less liable 
to be injured. (Sealed July 16, 1886). 


11,798. O. Imray, London. (L. Bondy, Vienna) Ex- 
trac Wrought-Iron and Steel Directly from 
Ores. (8d. 6 Figs.) October 3, 1885,.—The ore and flux having 


been brought into the reverberatory furnace built over the regene- 
rative chambers i, j, and i}, j!, the reversing valves ¢ contained in 
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the sheet iron casings ) which connect the ends of the two air 
flues c, c', and the two gas flues d, d' are brought into the same 


position, and air is allowed to enter the casing b, and gas con- 
veyed from a regenerator is made to enter the other casing over 


the flue d. In consequence of the draught of the chimney f, the 
air and gas are sucked through the flues c, d, and the regenerative 
chamber i, j, into the furnace where the mixture of gas and air is 
kindled. e hot products of combustion escape through the 
tive chambers j', 7’, and the flues cl, d!; h, h', g to the 
chimney i; After a certain time the direction of the current is 
reversed by means of the valves ¢, and the gas and air are conveyed 
to the furnace through the flues cl, dl, and the chambers 7’, j!. 
The gas used may be oxide of carbon or water gas. When the ore 
and flux have been heated by the above described burning of 
gases to the temperature required for reducing the oxides of iron, 
the supply of air is wholly cut off, and gas alone is allowed to 
enter thefurnace. This is effected by closing the clack valve k on 
the casing b, the disc valve v within the casing, and the valve 
v' in the flue A which connects the air flues ¢, c! to the chimney f. 
The pure gas now passing through the furnace with a velocity 
which can be re; ted by means of the valve v2 in the flue hl, de- 
prives the oxide and protoxide of iron contained in the ore of 
their oxygen, while the iron remains in the furnace in the form of 
spongy iron. The spongy iron is then melted down at a very high 
temperature by causing a mixture of gas and air to enter the fur- 
nace. A quantity of pig added to the molten mass effects the 
carburisation of the metal, which is then run into ingot moulds. 
(Accepted August 6, 1886). 
3376. F. Witte, Berlin. Moulding Flanged Pipes. 
(6d. 3 Figs.) March 10, 1886.—This invention relates to an im- 
roved moulding box for the moulding and casting of flange pipes 
n a vertical position. The pipe pattern is made without flanges. 
The top flange is formed by a top box divided in the same way as 
the main box, and fastened to it by bolts, whilst the bottom flange 
is formed by means of aloam ring which forms the bottom part of 
the pipe, thus allowing of the main box being smaller than the 
diameter of flange required. (Sealed July 9, 1886). 


GENERATING CARBONIC ACID GAS. 


8692. F. Foster, London. Genera Carbonic 
Acid Gas Automatically. (8d. 1 Fig.) July 18, 1885.— 
This invention relates to means of supplying acid automatically 
at intervals to the gas generator for the purpose of keeping the 
gasometer supplied as the gas is withdrawn for use. A stop-cock for 
the a of allowing the acid to pass to the generator as re- 
quired, is operated by a handle which is acted upon by two stops 
fixed upon the cord which carries the balance weight of the gas- 
holder. A contact piece carried on the said cord causes an 
electric bell to ring when by reason of the gasmaking materials 
bf exhausted, the production of gas ceases. (Sealed August 3, 
1 > 





11,219. F. G. Riley, London. Apparatus for Gene- 
ra’ Carbonic Acid Gas. [8d. 1 Fig.) September 21, 
1885.—The chief object of this invention is to construct the appa- 
ratus so as to enable it to be made of enamelled iron. The main 
generating vessel A is provided at the top with a stuffing-box B, a 
cover (not shown) for the introduction of the carbonate such as 
whiting, and at the bottom with a discharge valve C. The shaft D 
which has secured to it the mixer E, is guided by a hollow bearing 
working in the passage leading to the valve C, and is supported 
and has motion given to it by means of the friction gearing G and 
the pulley H. The. acid vessel I is connected to the main vessel 


A by a pipe J with a valve chamber K in which is a floating valve 
which closes the upper orifice when the pressure of the gas gene- 
rated exceeds that of the column of acid over the valve ; covering 
the lower orifice when the acid is exhausted. The generated 
gas passes into the chamber of the stuffing-box B down through 
the pipe L, up through the worm N in the cooling vessel M, into 
the washer O, whence the purified gas is drawn off at R. Cold 
water is supplied by a pipe Q to the cooling vessel M, whence the 
heated water passes off by the pipe S into the stuffiing-box B, the 
discharge aperture into which is closed by a valve not shown, for 
washing out the spent whiting and mixing the fresh charge in the 
main vessel A. (Accepted August 24, 1886). 


TRITURATING. 


3857, J. R. Sising, London. Triturating. [8d. 
5 Figs.) March 18, 1886.—This invention relates to improvements 
in the “‘ Alsing” pulverising cylinder. The granulated substances 
are introduced together with pebbles or balls and a liquidina 
water-tight cylinder, and triturated by a tumbling, sliding, and 
rolling of the charge caused by revolving the cylinder, aided by 
the softening and disintegrating influence of the liquid. In mills 
constructed according to this invention, samples of the charge may 
be taken out to test its fineness without stopping the motion of 
the cylinder or removing the cover of the charge opening. (Sealed 
July 18, 1898). 

5340. J. R. Alsing, London. Triturating Cylinders. 
(6d. 4 8.) April 16, 1886.—This invention relates to tritura- 
ting cylinders of the class described in the preceding abstract, and 





consists in dovetailing together the porcelain blocks which form 
the lining of the cylinder. (Sealed July 23, 1886). 





MISCELLANEOUS. 

$241. T.Frusher, Trowbridge, Wilts. Manufacture 
of Ink from Waste Dye Liquors. [4d.] July 7, 1885.— 
The spent liquor of bichromate of potash or soda which has been 
used for mordaunting wool and the like, is boiled up together with 
the spent logwood liquor which has been used for dyeing. A 
smail percentage of sulphate of soda is added, and a fast and non- 
corrosive ink is the result. (Sealed July 27, 1886). 


8602. N. Glendinning, St. Helens, Lancaster. 
Treatment of Copper Liquors. [6d.] July 16, 1885.— 
Liquors containing cuprous chloride and hydrochloric acid are 
treated with a strong current of air until the cuprous chloride is 
converted into cupric chloride. The liquors are then desilverised 
by an iodide in the usual way, (Sealed July 27, 1886). 


8623. S,H. Johnson and C. C. Hutchinson, Strat- 
ford, Essex. Preparing Milk of Lime. [8d. 3 Figs.] 
July 16, 1885.—The milk of lime is prepared by placing lime 
together with water in a vessel with a bottom tapering towards a 
narrow opening by which the vessel communicates with a lower 
chamber into which air under pressure is introduced, and from 
which the milk of lime isdrawn off. (Sealed July 30, 1886). 


8795. C.D. Abel, London. (La Société Dubus, Coget et 
Cie., Roubaix, France.) Removal of Vegetable Im- 
purities from Wool by Chemical Means in Combina- 

m with Steam. (8d. 2 Figs.) July 21, 1885.—The wool is 
first acidulated with chemical substances, and is then subjected 
to the action of steam for the carbonisation of the impurities. 
(Sealed August 3, 1886). 

8857, C. _ and J. Lyle, London. we tus for 

eansing Sugar in Centrifugal M es. [8d. 4 
Figs.) July 22, 1885.—The improved apparatus consists of pipes 
fixed within the basket, and communicating with a mouth to 
whjch steam is supplied; such pipes having vertical or nearly 
vertical branches perforated on the inner side and having outlets 
at their extremities for the escape of water outside the basket. 
(Sealed July 30, 1886). 

8924. A. Ralu and J. Grathvohl, Paris, and A 
Browne, Cayeux, France. Preparing Syrups and 
Molasses. [6d.] July 23, 1885.—According to this invention 
syrups and molasses of sorgho and sugar cane are prepared for 
transport in a solid form by mixing them with a solidifying sub- 
stance such as sweet potato raspings or coarse meal of maize or 
rice or other substances, which are themselves fit for distillation 
and rich in alcohol of a superior quality. Thetwo substances are 
mixed while hot, and the mixture is poured into moulds and 
allowed to cool, when it can be removed from the moulds and can 
be packed in canvas or wood for transport as required. (Sealed 
August 3, 1886). 

8993. F. Brunjes, Leopoldshall, Germany. Produc- 
tion of Carbonate of Potassium from Chloride or 
Sulphate of Potassium. [6d.] July 25, 1885.—The improved 
process consists in the production of carbonate of potassium from 
carbonate of ammonia-magnesia or carbonate of zinc-ammonia by 
decomposition with chloride or carbonate of potassium either 
alone or with the addition of ammonia and carbonic acid, (Sealed 
July 27, 1886). 

4565. N. H. Humphrys, Salisbury, Wilts, Dampers 
or Slide Valves for the Passage of Gases or Liquids in 
Flues or Channels. (8d. 8 Figs.) April 1, 1886.—This invention 
relates chiefly to the employment of a graduated or gauged bar 
in connection with dampers or slide valves, with the object of 
providing an accurate means of regulating the area of the passage 
controlled by the damper. (Sealed July 27, 1886). 


6859. A. M, Clark, London. (C. A. Paquelin, Paris.) 
Apparatus for Automatically Generating and Burn- 
ing Imflammable Vapours, [8d. 3 Figs.) May 21, 1886. 
—This invention relates to a sort of automatic blow-pipe appa- 
ratus for the production of high temperatures. a is a closed 
vessel, and } a central tube passing up through it and surrounded 
by porous material c. The vessel a being filled with inflammable 
liquid, a small quantity of petroleum spirit is poured into the 
circular gutter 7 beneath the vessel through » and m, and is 
ignited to heat the vessel and start the generation of inflammable 


vapours, which rising through a perforated diaphragm g into the 
space f, issue under pressure at the nozzled. By the inductive 
action of the jet, air is drawn through the tube }, the mixture 
thus formed constituting a forced jet which ignites of itself in 
the chimney, The priming liquid in the gutter / being now con- 
sumed, the apparatus continues to work automatically, this 
automatic action being due to the heat of the flame i conducted 
by the metal of the chimney h, tube b, and vessel a, to the liquid 
contained in the vessel and the porous substance enveloping the 
tube. (Accepted August 10, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





Gas APPARATUS.—We have received a copy of a new 
edition of the catalogue of Messrs. Thos. Fletcher and 
Co., of Warrington, and as usual it contains several 
novelties. There are new patterns of gas fires, cooking 
ranges, and boilers; new gas-heated smoothing irons and 
water heaters, and an improved soldering iron for leaded 
window makers. In the latter the bolt is conical, and 
the gas flame plays constantly on the side, away from the 
tinned end, and keeps its uniformly hot. Among the 
chemical furnaces we notice one for the lecture table in 
which an empty crucible can be raised to the melting 
point of cast iron in two minutes from the lighting of the 
gas. Mr. Fletcher's ingenuity appears inexhaustible, and 
the workmanship displayed by his goods is equal to the 
design. 
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EDUCATION IN HANDICRAFT. 


TWENTY years ago it would have been considered 
absurd that any one should aspire to. become a 
mechanical engineer without being a proficient in 
handicraft. All the great engineers of the past, 
and many of the then present generation, were first- 
rate mechanics, and were quite able to take a job 
out of the hands of any man in their shops and do 
it as well, if not better, than he. They had begun 
practical work at an early age, and the energy which 
had raised them to the front rank in their manhood 
had, while they were boys, urged them to excel 
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their shopmates, and to attack every difficulty and 
become masters of every operation within the range 
of the establishment at which their apprenticeship 
was passed. They could mould, forge, fit, and turn, 
and when they became employers of labour they 
not only knew how work ought to be done, but also 
knew how to do it. But since the time we speak 
of a great change has taken place in the conditions 
of handicraft. The old-fashioned mechanic who 
could turn his hand to everything, and not only 
execute the work, but design the greater part of 
the details, is growing extinct. Division of labour 





has killed him. Now his functions are divided 
among many men. The junior draughtsman pro- 
duces the full-sized drawings which formerly were 
laid down on the attic floor of the works. The very 
'mention of these chalk drawings seems to carry us 
back years and years. We recall the figure of the 
sturdy old mechanic, with his paper cap on his head, 
and his spectacles on his nose, down on his hands 
|and knees, the latter carefully protected by huge 
pads of carpet, transferring the sketches from his 
greasy old note book to the wide expanse of the 
floor, while a young apprentice,” his assistant, care- 


splendid results in producing accurate and cheap 
work, but which has been the moral and technical 
ruin of the craftsman. It is true that the fitter 
| and erector still remains, but he expects that the 
work shall need little more than ‘‘ assembling” 
when it comes into his hands, and if more be re- 
quired than this, he sends it back to be replaned or 
turned, as the case may be. 

And while this alteration has been taking place 
_in the province of the worker, a still greater 
|change has developed itself in the education of 
the professional engineer. He is no longer ex- 





fully saws up his block of chalk, hot from the stove, | pected to spend years in the shop; instead of 
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Fig, 4, 


and pares down the slices to a fine edge. But now| that he attends classes where he is lectured to by 
the old man is gone, and the lad can no longer | learned professors, and in a month he receives, and 
learn from his sententious talk the reasons for | perhaps assimilates, the information which took his 
adopting this or that method of construction. The| predecessors years to gather up for themselves. 
pr uctions of the drawing office go to the leading | His time is so much occupied in the acquisition of 

and, who marks out the work for the machines, | book knowledge, to use a colloquial term, that he 
when it is cut to shape by a new type of mechanic, | has but little opportunity for work in the shops, 
a specialist of the very narrowest culture, one | and even that little is turned to poor account, for 
whose field of usefulness is so small that sometimes | modern machine work has taken all the zest out of 
it does not transcend the limits of a tiny screw or| handicraft pursuits, The parts of a machine now 
a trifling pin—a man whose intellect is dwarfed | go together like the pieces of a Chinese puzzle, while 





and stunted by a system which has achieved the distinguishing marks they bear, destroy the 
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aga of finding out their proper relationship. 
t is consequently no infrequent thing to find a 
modern mechanical engineer destitute of manipu- 
lative skill. 

Such a state of things is essentially unsatisfactory. 
Every engineer engaged in the design and manu- 
facture of machinery should be a mechanic. Not 
only is this necessary to give him a firm grip of his 
business, and the respect and control of his men, 
but also for the sake of the mental training it 
supplies, and the corrective it affords to the priggish- 
ness acquired in the class-room. This is generally 
admitted, and some who pose as educators of 
engineers, propose to attain this end by mixing 
up workshop practice with the schoolboy period 
of life. Nothing, in our opinion, could be more 
ill-judged, or more likely to stunt the mind of 
the scholar, at a period of life at which every 
effort should be made to expand it. The ten- 
dency of nearly every business and profession 
is to narrow the mind of him who practises it, 
unless he is possessed of a broad and powerful in- 
tellect. The attorney concentrates his attention on 
verbal flaws until he misses the significance of the 
great principles on which law is founded ; the artist 
becomes so critical of details of execution that he 
elevates technical skill at the expense of poetic con- 
ception ; the engineer, bent on material progress, is 
a by-word for his disregard to beauty ; the scholarly 
clergyman discourses on morals in well-turned sen- 
tences of the corrected grammatical construction to 
a sleeping congregation ; while the Salvationist can 
rouse his audience to enthusiasm without knowing 
a verb from an adverb. And so on through the 
whole catalogue. The great object of education is 
to fortify a man against this influence, so that he 
may be able to stand upright with his head above 
the level of the fence which surrounds the little 
plot of land, to the cultivation of which his life is 
devoted, and to look forth over the whole neighbour- 
hood in search of beauty and knowledge. To teach 
a schoolboy handicraft or mechanical drawing 
because he is intended for an engineer, is to han- 
dicap and not to advance him in the race of life. 
By the time he is five-and-twenty, his hand, 
always resting on the straight-edge and the set 
square, will have lost all freedom, and his mind 
will have come to regard straight lines as the ideal 
of beauty. The education of an engineer should 
rather be directed in the opposite way, so that his 
mind and his hand may be armed by an acquired 
ease and elasticity against the hardening and narrow- 
ing effects of his professional occupation. There- 
fore, as the school age is certainly the wrong time 
for ordinary mechanical training, and as the pre- 
vailing engineering curriculum, both in college and 
workshops, offers such poor opportunities for handi- 
craft practice, it is worth while to inquire if there 
be no other way, beyond that-generally in vogue, of 
acquiring aptitude in the use of tools, or at least of 
supplementing the short time usually spent in the 
works. Ifall our engineers were to pass their lives 
in first-rate establishments such as Beyer, Peacock, 
and Co.’s, or Penn’s, or Clayton and Shuttleworth’s, 
a very moderate amount of manipulative skill would 
doubtless be sufficient. But if they are to finda 
living, a good proportion of them must go into new 
countries, where they will have to make the few 
tools of a millwright’s shop compass the entire 
range of work which here requires a large esta- 
blishment. If they are to be successful they must 
have considerable personal skill to supplement the 
deficiences of their tools and a ready aptitude in 
scheming appliances and methods of working to 
meet special cases. To combine the training neces- 
sary for a colonial engineer with the wide theoretical 
knowledge and the general educational attainments, 
which are everywhere demanded in the present day, 
will bo, for most men, difficult, and for not a few 
impossible. If a man could map out his career at 
the commencement he might then cultivate that 
branch of knowledge in which he was to be engaged 
to the exclusion of the rest. But it is given to few 
to see the track they shall pursue stretching out 
clearly before them, and most must prepare them- 
selves, as far as their capabilities will permit, to 
take any line which opens. 

There is, however, one form of mechanical work 
which may be followed at any time, and which gives 
great manipulative power without destroying the 
freedom of the hand or obliterating the taste. Such 
an occupation is to be found in ornamental turning, 
which offers the most valuable adjunct to the 
education of an engineer. It necessitates the most 
conscientious care and patience, and the exercise 





of forethought, neatness, and accuracy. At the 
same time it gives endless scope in the designing 
of patterns, and in the selection of the most appro- 
riate methods and tools for producing them. 

andicraft skill, moral training, and artistic culti- 
vation are alike acquired by the practice of orna- 
mental turning, which from an educational, as 
distingaished from a business point of view, has 
many advantages possessed by no other mechanical 
pursuit, and which forms the hobby and engrossing 
relaxation of many whose period of active educa- 
tion has long since passed. In demonstration of 
the fact that turning may be followed without 
loss of mental or artistic freedom, we will give a 
short account of a few of the leading appliances 
used, and of the work that can be produced in 
the amateur’s lathe. The art of ornamental turn- 
ing is one that is comparatively unknown to the 
engineer. He studiously avoids all complicated 
forms in his designs, particularly in those parts 
which cannot be produced by casting, and con- 
sequently his tools and his experience scarcely 
go beyond the production of plane surfaces, and 
solids of rotation. Engine turning, eccentric turn- 
ing, rose cutting, and the like, are little more than 
names to him, and he regards them as processes 
with which he has nothing to do. 

The amateur’s lathe is, of course, identical in 
principle with that used by the engineer, but is dis- 
tinguished by the large number of auxiliary ap- 
pliances by which it can be adapted not only 
for producing solids of rotation, but also for 
planing, grooving, drilling, and milling. Further, 
as nearly all ornament consists in the repetition 
of some typical form, the lathe is provided with 
special means by which motions of the same 
extent and character can be repeated again and 
again with absolute accuracy. In the slide rest, in 
its more complete form (Fig. 1), the screw is made 
of ten threads to the inch, and is provided with a 
micrometer gauge dividing one revolution into 
20 parts, for measuring distances traversed by the 
tool to the 200th of an inch. By counting the turns 
and divisions, a cut of a given length can be pro- 
duced exactly without further measurement. When 
the same traverse has to be often repeated the labour 
of counting is saved by the use of fluting stops, as 
shown, which are clamped on to the slide, and limit 
the travel of the tool-holder. The slide itself is 
carried in a cradle, and can instantly be swivelled 
into a position parallel or perpendicular to the 
mandrel of the lathe, or by the quadrant attached 
to the rest, to any angle between. The tool slide is 
likewise provided with adjustable screw stops and 
a lever by which it is fed up and arrested. For 
turning curved forms there are used templates 
bolted to a rail on the slide. A feeler on the tool- 
holder runs in contact with the template as the 
screw is turned, and moves the tool in and out in 
the required manner. The headstock carries on the 
mandrel a dividing plate provided with several 
rings of divisions, so that almost any angular move- 
ment can be obtained. Added to this it is furnished 
with a wormwheel of 180 teeth, turned by a screw 
of definite pitch, which latter is provided with 
micrometer gauges variously graduated. 

But the peculiarity of the amateur lathe lies in 
its chucks, and it is these that form the essence of 
its difference from ordinary lathes. The first is the 
eccentric chuck. This (Fig. 2) is an exceedingly 
simple appliance, but serves a great many uses. 
It consists of two plates, sliding the one over the 
other ; the rear plate is tapped to screw on to the 
nose of the lathe mandrel, and the front plate carries 
a screw exactly similar to thaton the mandrel. The 
relative positions of the two plates can be varied by 
means of a main screw of ten threads to the inch, 
provided with a micrometer head with twenty divi- 
sions that is in agreement with the main screw of 
the slide rest. By this screw the chuck can be placed 
at aay desired distance, within its maximum range, 
eccentric to the mandrel, and then by means of the 
wormwheel and tangent screw every point in the 
work having that amount of eccentricity can be 
successively centred. The wormwheel has ninety- 
six teeth, and can be rotated either by the screw or 
by hand, the screw frame being pivotted to the 
slide, Among the uses of a chuck, such as this, are 
the production of all kinds of surface patterns, con- 
sisting of circles or parts of circles arranged around 
a central point, and the formation of solids of rota- 
tion in which the different parts have not a common 
axis. To take a familiar example, it would be 
possible, upon an eccentric chuck, to turn up an 
eccentric and bore the hole in it without removing 





the block from the face plate, or a crank might be 
bored and the crank-pin turned in the same way. 

The next of the series is the oval or elliptical 
chuck (Fig. 3). In this the plate which carries the 
wormwheel and the screw slides backwards and 
forwards horizontally at each revolution, the amount 
of its motion determining the difference between 
the two axes of the chuck. A ring or cam, fixed on 
a sliding frame, is mounted upon the face of the 
headstock by means of two pointed thumbscrews, 
which enter into countersunk holes at each 
side. By tightening one screw and slackening the 
other, the cam can be moved horizontally to carry 
the ring into a position more or less eccentric as 
regards the mandrel, the amount of such motion 
being shown by a scale and pointer. The chuck 
itself is formed of two plates, the one sliding on the 
other. The back plate is screwed to the mandrel 
and has on its rear face two straight pallets or guide 
pieces which are attached to the front plate. These 
pieces behind the back plate bear on each side of 
the cam, and carry the front plate backwards and 
forwards, according to the eccentricity of the cam. 
This chuck, like the preceding, is furnished with a 
wormwheel and screw for setting the work. Among 
its uses the most prominent is the production of 
articles like oval picture frames and other oval solids, 
and after this comes the formation of surface pat- 
terns, consisting of ellipses of various sizes, and 
arranged so as to give peculiar effects by their inter- 
sections, It must be remembered that in ornamental 
turning a great portion of the cutting is done by 
revolving tools upon a stationary object, and thus 
an elliptical body may be covered with surface 
decoration formed of eae ovals, circles, or parts of 
circles, the chuck merely coming into action as the 
mandrel is turned through small distances by means 
of the dividing plate for their various dispositions. 

The spherical or dome chuck is so clearly shown 
in Fig. 4 that it scarcely needs any description. 
The main screw is ten threads to the inch and the 
wormwheel has 96 teeth. It must be understood 
that this chuck is never required to revolve at 
speed. On the contrary it remains stationary, as 
shown in the figure, during the construction and 
decoration of many polygonal forms, and for the 
majority of other services it either makes a slow 
continuous partial rotation between limits deter- 
mined by the division plate, or a partial or complete 
interrupted rotation arrested from point to point by 
the division plate, or tangent screw movement of 
the lathe head, for the tool to make its distinct 
incisions. Its great use is in the production of 
numerous very complex solids and for the more 
simple ornamented hemispheres or domes, a very 
favourite form in this class of turning, where they 
form the lower portions of vases, the basins of urns, 
and the like. The rectilinear chuck is another that 
is intended to be stationary, or only to make a partial 
rotation between stops. It closely resembles the 
eccentric chuck (Fig. 2), only differing from it in 
the extra solidity of its construction, and in the 
fact that the sliding plate can be moved to either 
side of the mandrel centre, instead of to one only. 
Its use is to hold work that is being acted upon 
by drills or revolving cutters ; and to carry other 
chucks, such as the spherical chuck, which are in- 
terposed between it and the work, the two chucks 
being used in combination for the production of 
more complex solids than can be produced by either 
alone. 

The clearest idea of the uses to which these ap- 
pliances are put will be gathered by the description 
of the manufacture of a few typical forms. At the 
same time it will be seen how apparently complicated 
effects are obtained by the repeated use of simple 
patterns. On the opposite page are shown four 
types of ornament of the same general description, 
although very different in appearance. They are 
all produced by aid of the dividing plate on the 
heuned: and a cutter revolving upon a horizontal 


spindle, carried on the slide rest. The material, 
ivory or wood, is first turned to a cylindrical form 
of the required dimensions, in a plain chuck on 


the mandrel. A circle of holes upon the dividing 
plate is then chosen that will give the required 
number of facets, say twelve, and the mandrel is 
secured by inserting the index in the first hole. 
The revolving cutter must project to such a radius 
that it will take a cut equal in length to one-twelfth 
of the circumference of the cylinder without pene- 
trating too deeply. Of course this penetration 
isa matter of taste to a certain extent, but it 1s 
inconvenient for the cutting arc to subtend an 
angle of more than 90 deg., and generally a smaller 
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angle is chosen. The working edge of the cutter 
must have a configuration corresponding to the 
form of the finished object. 
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the slide rest, and is driven bya cord from an over- 
head drum which receives its motion from the 
treadle shaft. The upper slide of the rest is then 
advanced until the cutter meets the stationary work 
and scoops a segment out of it. When the cut has 
advanced as far as is thought safe, the position of 
the slide is determined by one of the gauge screws 
(Fig. 1) being moved up to its stop. The cutter is 
then drawn back by the lever, and the lathe mandrel 
with the work is rotated one-twelfth of a revolution 
and again fastened. The cutter, never ceasing in 
its revolutions, is then run forward to the stop, 
and it is found, if due care has been exercised, 
that the two trial cuts fail to meet by a short 
distance, say ;'5in. This space is then readily 
bisected by equally deepening both the trial cuts, 
and the cut thus advanced to its right depth, 
the ultimate position is marked by the gauge 
or depth screw of the slide rest. After this 
each facet is cut in succession, the cutters being 
withdrawn and the mandrel being partly rotated 
as each is completed, until the whole circuit 
is made. Supposing the dividing circle to have 
144 holes, the first ring of facets will be made on 
the holes 0, 12, 24, 36, and so on. The second 
row is advanced by ~,nd part of a revolution, 
and, therefore, is cut on the holes 2, 14, 26, 38, 
and so on. The third ring begins on hole No. 4, 
the fourth on No. 6, and so on for different group- 
ings. The cutter is transferred from one row of 
facets to the next by the main screw of the slide 
rest, and is adjusted either by eye or by turning 
the screw through a certain number of degrees 
equal to the width of the cutting edge of the tool. 
All the parts of the apparatus are so exact that the 
latter method may be relied upon with certainty if 
reasonable care be taken to avoid back lash. 

The second pattern requires no explanation ; it is 
cut with a flat-ended tool in the same manner as 
the preceding example, except that the rows are 
stopped in the opposite direction. The adjoining 
pattern shows a case in which the rows are first 
stopped in one direction and then in the other. In 
the remaining pattern there is an attempt at a 
spiral or scroll. Each row of facets stands with its 
points opposite the hollows of the adjacent rows, 
and the result is a basketwork effect, more or less 
coarse as the cutting is deeper or shallower. 

Leaving these simple forms we will take another 
which makes greater demands upon the skill of the 
workman. The stopper shown in the next column 
is made in three parts, the pineapple-shaped body 
being separate from the ends. The base is, of course, 
turned to shape in a chuck, and then it is fluted, 
beaded, and cut intoacrown. The fluting may be 
done in various ways ; one would be to place the 





work in a chuck on the nose of the mandrel, and 
cut the flutes with a revolving cutter rotating on a 
vertical axis. This operation would be substan- 
tially similar to that described above, except that 
the cutter would be in a horizontal instead of a 
vertical plane. Another method would be to 
mount the work on the spherical chuck, and place 
this again on the eccentric chuck. The former 
would then be adjusted vertically and the latter 
horizontally until the point to which the fluting 
is central coincided with the centre of the man- 
drel. A rotating round-nosed drill mounted 
on the slide rest would then be fed forward until 
it entered the material to the required depth, after 
which the mandrel would be rocked by hand 
through about 120 deg. to extend the hole intoa 
long curved flute. hen one cvt was complete 
the work would be rotated by the worm and worm- 
wheel on the spherical chuck and a second cut, and 
go on. 

The row of hemispherical beads is likewise pro- 
duced with a drill having a recessed end which 
leaves a button at the bottom of the hole. The work 
may be either held in a plain chuck and rotated 
the required portion of a circle by aid of the 
dividing plate, or it may be fixed on the spherical 
chuck and rotated by the wormwheel. The crown is 
cut by a rotating cutter. If the work is in a plain 
chuck the cutter will be on a vertical axis ; if it is 
in the spherical chuck the axis may be horizontal 
or vertical according to the position in which the 
chuck may be for the time held on the mandrel 
by the division plate and index. The capital 
of the stopper is produced in substantially the 
same way; the blank is first turned and then the 
rings are divided into petals by a revolving cutter 
of such a form that it removes the entire material 
between two petals at one operation. 

The central or pineapple-shaped body intro- 
duces another arrangement, the spiral apparatus. 





The amateur’s lathe has no guide screw, and spirals 
have to be cut by aid of the screw of the slide rest 
(Fig. 1), which is geared to the back or front of the 
mandrel by a train of wheels, mounted on a 
pivotted arm such as in the engineer’s slide lathe. 
The screw is turned by hand by its winch handle, 
and is made to drive the mandrel for all spirals 
which are above ten threads to the inch in coarse- 
ness. The material is removed by a revolving cutter, 
either a drill or a fly-cutter mounted upon the 
upper slide of the rest. When the general form of 
the object is cylindrical, the upper slide is merely 
carried backwards and forwards parallel to the 
lathe bed, but in the case before us, it must also 
advance and recede at the same time. This motion 
is obtained by the use of curved templates (Fig. 1), 
which permit the slide to move inwards, or force it 
backwards as the point or feeler traverses their 
acting surfaces. For the work before us a fly- 
cutter, with its axis perpendicular to the spirals, 
would be more suitable than a drill, as a certain 
amount of distortion would be produced towards 
the ends of the body, by the drill not standing at 
right angles to the work. 

This stopper does not offer any example of eccen- 
tric turning, but with a little alteration it might be 
made to do so. Suppose the capital were replaced 
by a single crown, each member of which was sur- 
mounted by a ball, somewhat after the manner of 
an earl’s coronet. Then by mounting the whole 





on the eccentric chuck, and centring each ball 
successively, the balls could be turned up just as if 
they were being manufactured independently of the 
general object. Again, if the eccentric chuck were 
superposed on the oval one, ornaments of elliptical 
cross section might be produced. 

It is not, however, our intention to write a hand- 
book to the lathe. We have not mentioned one- 
quarter even of the more common appliances, and 
those who wish to pursue the subject further, 
we refer to the exhaustive volumes published by 
Mr. Holtzapffel, of Charing Cross, London. Our 
object has been to show that it is possible to pro- 
vide an educational course in the use of tools 
that shall not stunt the abilities of those who 
pursue it, but which, while conferring skill in 
handicraft, will at the same time cultivate the 
artistic faculty, exercise the invention, and stimu- 
late the intellectual powers to wander afield in search 
of beauty and novelty, instead of walking in a narrow 
path bounded by straight lines. By slow degrees 
the work of engineers is losing the horrid angu- 
larity of outline it once possessed, but the progress 
towards beauty is very slow, and the lapses are 
many and serious. The old idea that every youth 
who aspires to design machinery must first learn to 
file exactly flat, or to chase a thread, the sobriety 
of which is beyond all reproach, is dying out, and 
the time-honoured thorough apprenticeship is giving 
way toa hasty passage through the shops in which 
nothing is learned properly. If such a training be 
supplemented or preceded by leisure hours filled 
with work which demands patient care, laboured 
exactitude, and fertility of resource, and at the same 
time produces beautiful forms and highly orna- 
mental surfaces, many a circumstance that would 
pass unnoted in the fitting or erecting shop, will be 
appreciated and turned to good account. 


THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. IX. 
THE CoMPAGNIE GENERALE, DuToITsPAN. 

In a previous article (see page 165 ante) we gave 
a brief account of the Dutoitspan Mine with some 
statistics as to the various holdings and the cost of 
working. To-day we illustrate the works of the 
Compagnie Générale, one of the largest companies 
in the centre of Dutoitspan Mine. Of the two 
illustrations which form our two-page engraving 
this week, the lower gives a very comprehensive 
view of a portion of the mine, from which a fair idea 
may be gathered of the mode of working the claims. 
It will be seen that a number of tramways radiate 
from the tipping platform, at which the tubs are suc- 
cessively filled as they arrive at the bottom of the 
inclined aérial tram. The other ends of these level 
tramwaysterminateat the vertical face of blue-ground 
on the right, where gangs of Kafirs are seen picking 
down the ground that has previously been loosened 
by dynamite, and shovelling it into the trucks which 
stand ready to receive it. Other Kafirs higher up 
the face are drilling holes for fresh charges of 
dynamite to be exploded after the workers have 
left the mine. At the platform a loaded truck is 
seen ready to be dumped into the next empty tub 
which comes down the wires, whilst a full tub is 
seen on its way up. At the extreme left a portion 
of the head gear is visible, standing over the 
shaft communicating with the underground work- 
ings, as described in our last article. The view is 
taken from the south reef, looking down into the 
claims towards the north-east. The present working 
level of the Compagnie Générale’s claims is 200 ft. 
below the surface. The high block shown in the 
background is the property of the Central Mining 
Company of Dorstfontein. 

The illustration on page 453 shows one of the 
Compagnie Générale’s depositing boxes on the north 
reef, with blue-ground in the box and trucks loaded 
therefrom ready to be drawn away to the cleposit- 
ing floor. An empty tipping tub is shown on the 
standing wires over the box ready to be lowered 
down again into the claims. The Kafir sitting on 
the box has to hook an anchored wire on to the 
hanging bar of the tub as it passes over him, by 
which means the tipping of the tub is effected, the 
tub itself being so balanced that it quickly rights 
itself again after tipping. The bottom of the de- 
— box is formed of iron grating, whereby the 
coarse lumps of blue-ground are sifted from the 
finer ground, which passes into the lower receptacle 
of the depositing box and is trucked away sepa- 
rately, thus facilitating the process of pulverisation. 

The upper view on our two-page engraving shows 








@ portion of the depositing floor of the Compagnie 
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iénérale (which extends for a distance of a mile 
and a half in a northerly direction from the mine) 
with coarse lumps of blue-ground stacked so as to 
hasten disintegration. The washing machinery is 
seen in the background. In another section of the 
depositing floor (not illustrated) the lumps having 
gone through the process of breaking up by hand- 
picks, and having been subsequently rolled and 
harrowed to further reduce them, are watered by a 
hose, after which the blue-ground is finally left to 
pulverise under the action of the sun. 

The illustration on page 448 is a nearer view of 
the washing machinery, consisting of two circular 
pans 14 ft. in diameter, with feeding elevator, 
puddling cylinder, and mud elevator to each 
pan. The trucks on the right are bringing the 
pulverised blue-ground from the floors; one truck 
is seen tipping into the hopper of the front 
feeding or dry elevator, whence the ground is 
lifted into the hopper over the puddling cylinder, 
where it is met by two streams, one of clean, the 
other of muddy water, and passed down through 
the wire netting of the revolving cylinder into the 
circular pan, where a number of revolving knives 
on radial arms keep the puddle in constant motion, 
so that the lighter refuse continually flows over the 
orifice in the centre of the pan, whilst the heavier 








portion, containing the diamonds, gravitates to 
the bottom and outer rim of the pan. The muddy 
refuse, or tailings, flow to the pit of the second or 
‘* wet” elevator, whence they are lifted into the box 
atthe top of the elevator, where suitable screens 
separate the mud from the water, the former 
flowing away to waste down the shoot at the back, 
whilst the muddy water is returned down the long 
shoot to the cylinder hopper previously described. 
The whole of the machinery, which is capable of 
washing 1000 loads of blue-ground per day of ten 
hours, is driven by cable chains from the counter- 
shaft which is actuated by one of Fowler’s six- 
teen nominal horse-power compound semi-portable 
engines. Further points in the modus operandi of 
diamond washing machinery have been referred to 
in a previous article. 





THE NATURAL HISTORY OF LOCAL 
BOARDS. 
II.—Tue Forcrsie Boarp. 

‘¢ BLEAKHEIGHTS town is inhabited by a forcible 
people, and has lived by clothing from time imme- 
morial,”’ says an old writer. 

There is a natural reason for all things in nature, 
let but the facts be known, and so there is for the 









forcibleness of the people of Bleakheights. The 
socialogist would account for it thus: A rugged 
township lying up out of the world, until two gene- 
rations ago, when a broad high road was cut through 
it, connecting populous places; no town, but a 
jealous population of the strong-limbed Scandi- 
navian type, scattered in rival hamlets with no 
leaders, and no resident gentry or dominating 
family to weld them together; chiefly small free- 
holders and farmers, who for the most part utilised 
their spare hours at the hand-loom, with a sprink- 
ling of petty coalowners; an outlying township 
detached from its mother-parish, and put off in a 
stepmotherly way with a chapel-of-ease; and, 
finally, a soke mill, with its galling monopoly. 
What more was needed to foster that spirit of wild 
freedom which rarely lacks gall to make bitterness ? 
A non-resident vicar found his tithes difficult to 
garner, and had to fight for them; the lord of the 
manor forbade a freeborn Briton to eat of corn that 
had been ground at any buthis own soke mill, a thorn 
that festered in the body politic, and broke out in 
many an envenomed lawsuit and deadly riot in the 
dark days of the great European wars. The Luddites 
had strong sympathisers in Bleakheights, and even 
within a few years the steam-driven loom has evoked 
the bitter curse of the pauperised hand-weaver, old, 
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fit for nothing but his ‘‘ melancholy” loom. No 
wonder, then, the people were a forcible people ; 
and that their force is not abated, the following 
chronicle will attest. 

Like Rome, the township lies, or rather sprawls, 
on many hills—high, bleak, and treeless—above a 
famous river in the busy West Riding. They are 
linked together by twenty miles of highways, good, 
bad, and indifferent, and divided by little streams 
of water now turned to ink of many colours by the 
dye refuse vomited from the woollen factories and 
extracting works, which have supplanted those 
curlous many-windowed and mullioned loom cham- 
bers characteristic of the clothing districts of the 
South-West Riding in the olden time. Everywhere 
throughout this hilly region wool was then scoured 
and the yarn spun and dyed in water-driven mills 
down in the deep recesses of the valleys, while the 
honest fabric was woven by hand in these lofty 
chambers in the height above, where the best light 
— hos secured. 

n the beginning of the century the ulation 
numbered barely 4000, whence is eivanee eaeality 
for three decades, and then rapidly, until in 1870, it 
had increased to 9000. There was still no Local 
Board, and the only local authorities were the old 
highway surveyors, who now and again were tor- 
mented into making a road drain, or shallow sewer, 
for the relief of flooded cellars. They were like their 
neighbours of Miryfell. For centuries the natives 

submitted to no family or leaders; a yoke 
galled their necks, and, like the sons of Ishmael, 





Of all things a Local 


they could ‘‘thole”’ none. 
Board was the thing accursed in their sight. It had 
to be fought for, and many a crown was cracked in 


the process. Meeting after meeting was called and 
broken up in wild disorder, the chairman and his 
satellites being put to flight, though not to death, 
as was reported on a memorable occasion when the 
most recalcitrant part of the whole township—an 
isolated village lying in the remotest height—was the 
scene of conflict. The colliers appeared in force, 
broke up the assembly and the furniture too, put 
out the lights, and ended in a free fight, in which 
the legs and arms of the chairs and tables came in 
handy. Thence arose the terrific rumour of the 
chairman’s tragical end, which appalled the more 
civilised dwellers below, until here appeared amongst 
them safe and sound, but glad to escape with a whole 
skin, and disposed to sing the ancient Scots’ air 
‘* We'll gang nae mair to yon toun.” 

But the reign of freedom was near its end ; a high- 
level railway quickened instincts so long latent, and 
at last, the people’s wants being sharpened by a 
series of water famines, the resources of civilisation 
penetrated even this wilderness, and in the begin- 
ning of 1871, Bleakheights was formed into a Local 
Board district. The offspring of so forcible a 
people and the issue of a gestation so troubled aud 
portentous, it is not surprising that the new Board 
possessed, among many good qualities, an exuber- 
ance of natural eloquence wal energy in debate 
which might be termed contentiousness by their 
enemies. Faction soon reared its ill-omened 
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visage ; and once, indeed, the second chairman—the 
Boanerges of the board-room—went so far as to say 
that a second Christ could not please them. 
Amongst such unruly spirits, free as air, did our 
engineer find himself for the first time, when about 
two years after the Board’s formation, a resolution 
was passed instructing him to report on the question 
of a water supply for the district. Another engineer 
was similarly instructed—one already in possession 
—but so bald and starved was his work, and so 
modest the fee he thought proper to charge for 
it, that the Board shrewdly guessing the one re- 
presented the value of the other, unhesitatingly 
dismissed his scheme, and selected that of our 
engineer, a young man who was just entering upon 
an Iliad of toils in the world of Boards. In- 
vestigating the district with a wide and searching 
range, he soon grasped the state of things. 

o public supply existed, and a people, nearly 
10,000 strong, went on from hand to mouth, sub- 
sisting on precarious surface wells sunk in the 
porous sandstone. Five-and-twenty of these plague- 
spots there were, every one of which had been 
fathomed, gauged, and inspected by the medical 
officer, and pronounced wanting in purity. For 
the rest, let his own strong words be cited: ‘‘ The 
numerous holes honoured with the name of wells 
are to be found in the most inconceivable quarters, 
from cellars to stables, underneath living rooms, in 
and adjoining farmyards well stocked with manure, 
and in close proximity to heaps of excrementitious 
matter still more objectionable.” And with racy 
aptness he applied the verses, ‘‘ Water, water, 
everywhere, nor any drop to drink.” ‘Neither did 
any drainage system exist, so that the usual and 
inevitable connection manifested itself in the con- 
stant presence of preventible disease in every form, 
even in these lofty and airy heights, and so bad was 
the water sometimes drank that it was strained 
through a linen cloth in order to keep out the ‘‘ wick” 
things that swam in it. 

Want of water for manufacturing purposes was 
also no less felt ; nay, it may be doubted whether 
the pressure of this need had not really been at the 
base of the whole agitation. Every stream was a 
sewer, and even the farmer in many cases cried out 
for pure water. Thus manufacturing progress was 
stop and farming impeded, while disease and 
death exacted their penalty for the outraged laws 
of nature. 

Knowing the underground resources of a coal 
district, as well as the terrible state of the river 
which bounded the low levels of the township, our 
engineer speedily threw aside the notion of a pump- 
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ing scheme, either from the polluted river or from 
deep wells. The nature of the trade imperatively 
demanded a soft supply. <A separate gravitation 
scheme was equally out of the question, for between 
Bleakheights and a sufticient area of untainted 
catch-ground lay a throng of densely-peopled towns 
and villages, which had already laid their hands on 
the bulk of the purple moorlands, which on a clear 
day may be discerned from the heights of the 
township, stretching away into Lancashire and 
Derbyshire. A joint gravitation scheme, indeed, 
he did suggest, between Bleakheights, Highchurch, 
and the borough of Drinkbilge, which latter, 
though a lover of malt, stood sadly in need of pure 
water ; but this he did more by way of escaping 
the charge of overlooking the question than with 
any serious hope of cementing a union amongst 
elements so repellent. 

He then addressed himself to what primd facie 
seemed the true resource, namely, the purchase of a 
supply in bulk from one or other of the neighbour- 
ing boroughs of Slowborough and St. Mungo ; 
formerly the badly-yoked partners in a crazy water 
concern, but now divorced by mutual consent, 
and each carrying a sounder trade on its own 
account. The Slowborough mains were a mile 
nearer, and the pressure greater, making a differ- 
ence of 20001. in cost; the total estimate for the 
two schemes respectively being 17,0001. and 15,0001. 

The choice, however, turned not so much on the 
question of cost, as upon that of a permanent sup- 
ply. Both boroughs had suffered grievously from 
a failure of the joint works during dry seasons, and 
although new works from St. Mungo had put a 
different aspect on matters, yet it behoved our 
engineer to look warily into the future. He knew 
the catch-grounds of both intimately, and went 
into their resources fully, his conclusions being as 
follows : 

That the minimum average discharge from the 
Slowborough gathering ground was barely sufficient 
to yield 25 gallons per head to its present popula- 
tion of 41,000; and that even this, owing to in- 
adequate storage, could not be secured ; but that 
by extending into an adjoining valley still open to 
them, the said minimum discharge would yield 
25 gallons per head to a population of 66 per cent. 
greater than its present one. That, on the other 
hand, the St. Mungo gathering ground would yield 
aminimum discharge sufficient for a population of 
84,000, or four times its population in 1871. But 
here entered the nice consideration of the ratio of 
progress of the two boroughs, not only with regard 
to the population, but with regard to the trade 
consumption of water. From the peculiar situation 
of St. Mungo in an upland valley remote from the 
river, there could be little doubt of the rapid in- 
crease in this latter item there; while in Slow- 
borough it might be expected to decrease owing to 
the resources held out by the presence of a huge 
river and canal, and by the certain though gradual 
introduction of settling tanks for trade purposes. 
Then came in the question of river pollution, and 
the increasing tendency of millowners to leave the 
upland district with their slender streams of sewage, 
andplant their dyeing and scouring works on the 
river banks; both causes likely to have their in- 
fluence in the trade use of town’s water in St. 
Mungo. 

Finally, after weighing over all the pros and cons, 
he decided to recommend the St. Mungo scheme, 
as giving a greater security of supply, and an 
equality of rights which Slowborough, under its 
existing Acts, could not give. For, it must be 
stated that while the St. Mungo Act contained no 
provision giving their own manufacturers priority of 
right over the out-districts, that of Slowborough 
had a special clause enacting that every agreement 
for the supply of out-districts ‘‘shall be contingent 
upon an ample supply of water to all the inhabi- 
tants of its own district.”” A clause of special 
import. 

Vhen undisturbed by the bias of personal feel- 
ings, the judgment of the Forcible Board was quick 
andaccurate. The St. Mungo scheme was selected, 
and a train of negotiations ended in an agreement 
for aten years’ supply, notwithstanding the em- 
phatic asseveration of a worthy alderman of St. 
Mungo, who, confident of the most plentiful lack of 
water reigning at their watershed, or in the ab- 
normal growth of the demand upon it, rashly 
undertook to eat his own hat—flourishing it in our 
engineer’s face—if ever one pint of St. Mungo’s 
water reached Bleakheights. 

By this agreement the maximum supply would 











be 75,000 gallons per day for the first year, increas- 
ing 25,000 gallons each year until in the tenth year 
it reached 300,000 gallons per day, and it was com- 
pulsory upon the Board that they should, in any 
quarter of a year, pay for not less than two-thirds 
of the maximum quantity they had power to take 
in such quarter. Another important proviso was 
inserted by the vendors, to wit, that the agreement 
should be ratified by parliamentary enactment, 
no Local Board having power to enter into 
agreements of this kind for a longer period than 
three years. 

The water question thus temporarily disposed of, 
the sewerage of the district was then debated. 
Their vigilant medical officer would give them no 
peace, and spoke his mind freely and forcibly. In 
no long time the Board, without putting their en- 
gineer to a second ordeal of limited competition, 
wisely, in our opinion, intrusted the onerous task 
into his hands. And onerous indeed he must have 
found it. There were the twenty miles of public 
roads. The natural configuration of the ground, 
the peculiar relation of the populous parts to the 
drainage basins, and their straggling character, 
made it impossible to devise a system of drainage 
at once comprehensive and economical. No less 
than five separate outlets were entailed, for even 
the many hills of Bleakheights had a most forcible 
repulsion from one another, and shed their waters 
in directions contrary to all reasonable engineering 
requirements. Hence, several miles of outfall 
sewer had to be cut through private property, de- 
scending quiet rural valleys, and severing fields 
in a truly imperial manner. Existing drainage 
brought to mind the famous chapter on ‘‘ Snakes 
in Iceland,’’ ‘‘ There are no main drains in Bleak- 
heights,” said the engineer. The only sewers were 
the foul streams, the stagnant ditches and gar- 
dens, and field drains, and the road channels, 
while every hollow and wrinkle in the earth’s sur- 
face subjacent to a clump of cottages, was a stink- 
ing cesspool, probably contaminating the well 
below. In many of the streams the volume of 
sewage and trade refuse exceeded the natural flow 
in ordinary weather, and their black and polluted 
banks were a fit habitation for obscene vermin. 

But force conquers force, and our engineer man- 
fully grappled with the difficulties. First, he set 
out and carefully levelled well-nigh a hundred 
bench-marks, all carefully cut by a skilled mason. 
Then he took sections of all the roads, chained with 
exact care, and plotted to a horizontal scale of 
5 ft. to the mile, and a vertical scale of 20 ft. to an 
inch. The only existing plan of the district was an 
old first-class tithe map, three chains to an inch, 
in which, as a basis, and while he himself was busy 
with the sections, he had all the roads re-surveyed 
with every building shown. Having no standing 
orders to comply with, he took no heed of the dis- 
crepancy in the scales, but studying alike accuracy 
and convenience, he came to a practical and suc- 
cessful result. As usual, the advent of a dumpy 
level in the slums was the signal of much curious 
interest and many forcible remarks. ‘‘ Ye’re coom 
to spend t’raates; but ah’ll tell yo what, we’ve 
better watter nor yo can bring. We want no 
watter.” In those dark days the daily walk to the 
well in all weathers half a dozen times repeated, the 
delay and gossip there, and the regular recurrence 
of water famine, to say nothing of the presence of 
the deadly germ which lurked unseen in the de- 
ceitful waters, all these were held as nothing, com- 
pared with a matter of threepence or fourpence per 
week entailed by a pure and constant supply. 
Things are changed now ; the harmless necessary 
tap reigns triumphant in Bleakheights. 

The surveys completed, our engineer addressed 
himself to the engineering. Finding that about95per 
cent. of the whole sewage could be drained into two 
main outfalls, he provided these accordingly : one, 
the northern, taking two-thirds, and the other, the 
western, taking one-third of the total sewage. Top 
water wasincluded, but several useful overflows were 
provided, and thus diminished the requisite capacity 
of the outfall sewers by nearly one-half. Special 
outfalls were required in both cases ; the northern 
outfall being 6490 ft. long, four-fifths of which 
were 30 in. by 20 in., and the rest 36 in. by 24 in. 
brick sewers ; the better part having a gradient of 
1 in 500. The treatment was identical in both 
cases. The discharge was by gravitation into three 
concrete tanks in continuous succession, and, of 
course, so designed that any two of them could be 
used while the third was being cleansed—an opera- 
tion also done by gravitation into a mud tank. 








Lime treatment was adopted, and the necessary 
power for mixing was soon obtained by a small 
wrought-iron breast-wheel, turned by the sewage 
itself, and which by working an ayitator, effec- 
tually maintained the quality of the milk of 
lime, discharging it into the stream of sewage, 
precisely as the said stream struck the wheel-bucket. 
Falling into the first tank the sewage descended 
to the bottom, and passed through semicircular 
openings in a cross-road near the head of the 
tank, ascending vertically beyond it, thus securing 
that settlement by upward flow, now acknowledged 
to involve the true principle governed by this 
mode of clarification. Carriers took the sewage 
from the lowest tank on to two acres of land, 
whose soil, naturally a stiff clay, was trenched, pul- 


-verised, and lightened by the more porous of the 


surplus spoil from the sewer excavations. Witha 
chameleon-like sewage changing its colour from hour 
to hour, now jet-black, now olive-green, indigo, or 
blood-red, these little works have done their duty 
satisfactorily for eight years at a comparatively 
slight cost, three tons of quicklime being consumed 
per week at both outfalls. 

As an amusing instance of the sublime in the 
assurance of sewage doctors, it may be mentioned 
that the ingenious device of the sewage wheel, 
which, indeed, was not claimed as an original idea 
of our engineer, though adopted without any exist- 
ing example known to him, was seen by a chemist 
with a sewage patent, who so fell in love with it, 
that he staightway clapped a small gauge or regu- 
lator on to the spindle of the agitator, and then 
announced the whole apparatus as ‘‘ Nostrom’s 
patent sewage wheel.” 

In the beginning of 1874, our engineer appeared 
before the Board with an immense roll of plans and 
papers ; unrolling which, he read his report on the 
drainage scheme, concluding with an estimate of 
22,500/. ; a sum which he was glad to find did not 
upset the steady nerves of the Forcible Board. In 
fact, it took them no long time to make up their 
minds. They shrank from criticising a scheme which 
dealt with an area so vast, and levels so intractable, 
and none of them ventured to impugn any part of it. 
But like ‘‘cannie” Yorkshiremen, they proposed a 
resolution approving of the plans with such altera- 
tions as the Board might think necessary; a 
qualifying clause to which our wary engineer de- 
murred a little. He asked whether he would be 
expected at any time and to any extent to alter the 
principles of the scheme at their will. ‘‘ Certainly,” 
was the reply. ‘‘ And on whom, in that case, would 
fall the responsibility for the success of the works 
so altered?” Now it so chanced that their nearest 
neighbours were just at that time suffering from the 
consequences of a too accommodating engineer. 
‘‘ Whatever you please, that is my pleasure,” was 
the invariable reply to the critical, until endless 
change, cost, failure, and confusion wrought a revo- 
lution, and made them like Frankenstein, flee the 
monster they themselves had created, and seek a 
guide instead of a parasite. A proof that, like 
ladies, engineers may grant too many favours. 

The hard-headed men of Bleakheights therefore 
winced at this home-thrust, but stoutly answered 
withal, ‘‘Why, the engineer, to be sure.” But 
that wary bird was equal to the occasion. Said he, 
‘*T am ready and willing to take the whole respon- 
sibility along with the control of the design, but I 
cannot part with the one without the other. What- 
ever alterations in principle the Board may make, 
they, and they only, must take the responsibility 
for them. That is only fair.” ‘‘ Nay, nay, that’ll 
never do ; the Board’s going to take no responsi- 
bility when they’ve got an engineer.” 

So although the resolution was ‘‘ passed in form,” 
it was with a wise forbearance as to the reservation. 
This was a very useful and instructive interview, 
for it defined with severe logic the relations of 
Board and engineer to be those of solicitor and 
client, and gave a confidence to both parties which, 
except for one serious hiatus, steadily increased to 
the end. 

Not long after the passing of the sewerage scheme 
a difference arose—the first and last—between the 
Board and their engineer. It arose out of no desire 
on either side to gain undue advantage, but solely 
from an inexperience in the relations between en- 
gineer and client pardonable enough in a new Board. 
Negotiations for the land for the water works were 
in train. A stubborn landowner stood in the way, 
and to avoid him the Board shifted the proposed 
site of the service reservoir into another field. In 
doing this they took counsel of their engineer, who 
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saw no objection. But having already designed 
and staked out the reservoir on its original site, he 
informed the Board that the change would involve 
aslightly extra charge. Now the word ‘‘ extra” 
was as unpleasing to the boardman’s ear, as was — 
in Shakspeare’s day—the word ‘‘ cuckoo” to 
a married ear, and the members of our Board 
were no exception. The clerk, grown rusty from 
seclusion, advised them peculiarly, and a mine was 
sprung. One day our engineer was stirred up to a 
sense of his position by the receipt of the duplicate 
of an agreement nearly a yard inlength. By this— 
the most comprehensive document ever concocted— 
he was asked to execute his own annihilation, by 
binding himself down to do everything conceiv- 
able for an engineer to do in connection with his 
two appointments without a penny of extra charge. 
His peace of mind must have been a little disturbed 
that morning, but although the upshot was never 
rightly known outside, it leaked out that he stood 
to his guns and held his own. 

A meeting there was, not in camera, but open to 
the press, and from the report the public could 
plainly gather that the engineer stood on solid 
ground. He told the Board he was their engi- 
neer, duly appointed to design and carry out certain 
specific works ; this he was ready and willing to do, 
fully and faithfully. Such extras as the law would 
allow, to these he was justly entitled, and no man 
could gainsay him. What the law would not 
allow, the Board would not have to pay ; he could 
charge, or at any rate could enforce nothing 
illegal. But few extras could arise ; yet that he 
was appointed on the basis that none could arise 
wasa statement none could justify. As for the 
extraordinary document they were advised to sub- 
mit to him, he declined to sign it, or any agree- 
ment whatever, his appointment being complete 
and self-contained. In conclusion, he bluntly told 
them he was a Yorkshireman, and declined to'walk 
into amaze with his eyes open. 

This was a homely and forcible appeal, and 
went through the Forcible Board with sympathetic 
effect. Though not elated, the Board were satisfied 
with this trial of strength. They saw the force of 
the situation, and discreetly shelved,the obnoxious 
document for ever; and ultimately all differences 
were extinguished by the unanimous appointment 
of this cautious son of York—some say his blood 
was Scotch—as the parliamentary engineer in con- 
nection with the Bleakheights Improvement Bill, 
which, for the threefold purposes of water supply, 
sewerage, and street improvements, was to be pro- 
moted in the session of 1875. Henceforth, in all 
cardinal points, things went smoothly, and it may 
here be recorded that from beginning to end, after 
a connection of nearly ten years, not a single 
account of our engineer was ever made the subject 
of the least dispute or debate ; a remarkable fact, 
which under the circumstances was equally honour- 
able to both parties. 


(To be continued.) 





SIX-TON TIP WAGON. 

Tue six-ton tip wagon we illustrate on pages 440 
and 441, is in use in the Carron Iron Works. The 
body is pivotted to a pair of frames (Figs. 3 and 4), and 
is supported at the sides by rods, which normally stand 
on the underframe. Each pair of these rods (Figs. 3 
and 5) is connected to a foot lever by which they can 
be drawn inwards to remove the support from one 
side of the body, and allow it to tip. When the body 
has gone over the parts assume the position shown in 
Fig. 5. In case the wagon is unequally loaded and 
will not tip automatically to the side desired, it can 
be drawn over, by a pair of winches (Fig. 1) and chains. 
As one chain is wound up the other is paid out, and 
thus the body can be inclined gently if required. The 
same chains serve to return it to the horizontal position. 

The frame is made of channel iron, and runs on a 
pair of axles without springs. The engravings are 
dimensioned, and show the details very clearly, 





Messrs. Crompron anp Co.—A second edition of the 

rice list and ket-book of useful formule, published 
y Messrs. R. E. Crompton and Co., has now appeared. 

his contains new types of incandescence lamp fittings, 
and man ‘pages of useful information, including the 
Prices of brickwork, excavation, and the like. 





yeANcHESTER Sewace Scoemz.—At a meeting of the 
anchester City Council, held on the 27th inst. Mr. 


Bailey Denton, of the firm of Baile Denton, Son, and 
— Sarge Chambers, Westunineter, was selected as 


ing engineer to advise upon the scheme about to 
carried out for the sewerage and sewage disposal of 


that city, 





MISCELLANEA. 
Iris probable that the Duke of Wellington, flagship 
at Portsmouth, will be patched up for further service. 


Her Majesty’s ship Forth was launched at Pembroke 
Dockyard on Saturday. 


The committee appointed to reconstitute the clerical 
staff of dockyards met for business at Portsmouth on 
Saturday. 


The Shelton Bar Iron Company has commenced to lay 
down plant at their Hanley Works, at a cost of 150,000/., 
for the manufacture of steel. 


The number of visitors to the Colonial and Indian Exhi- 
bition for the week ending October 23 was 213,645, The 
total since the opening, 5,136,216. 


The Salazie, belonging to the Messageries Maritimes 
fleet, has made the passage of the Suez Canal in sixteen 
hours, this being the fastest passage on record. 


Great excitement has been caused by the recent dis- 
covery of gold at Mount Lyell, in Tasmania. It is stated 
a the discovery is equal to any in Victoria or Queens- 
and. 


About 700 hands have been suspended at the Enfield 
Small Arms Factory, but extra buildings are being pre- 
pared and rapidly pushed forward. This the workmen 
regard asa sign that the factory will be busily occupied 
the ae the class of rifle to be manufactured is 
settled. 


Orders have been received at Enfield to manufacture 
fifty rifles with the alterations that have been suggested by 
the committee that has been inquiring into the subject. It 
is expected that these rifles will be completed within a 
fortnight, and forwarded to the School of Musketry at 
Hythe for trial. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 17, 
amounted, on 15,3764 miles, to 1,239,816/., and for the corre- 
sponding period of 1885, on 15,229? miles, to 1,237,2511., 
an increase of 1464 miles, or 0.9 per cent., and an increase 
of 2565/., or 0.2 per cent. 


The Midland express from the North had a narrow 
escape at Masborough Station, six miles from Sheffield, 
on Sunday. Two trucks remained foul of the Sheffield 
line, and the engine of the express struck the end truck 
and smashed it to pieces. The couplings of the express 

aoe _ and several of the rear carriages were left 

ind. 


Two torpedo boats, built for the Italian Government, 
which recently arrived at Portsmouth from Wilhelms- 
haven, have been docked in No. 8 dock to have defects 
made good before proceeding to Spezia. They are about 
the same length as the English first-class torpedo craft, 
but are broader. They have perfectly straight stems, 
and have tubes for torpedoes on each side of the cut- 
water. 


As great difficulty has been experienced in the Colossus 
and other ships in communicating with the engine-room 
from the bridge by means of the ordinary telegraphs and 
voice pipes, mainly through the noise caused by the work- 
ing of the machinery, the Admiralty have ordered a com- 
mittee to assemble at Portsmouth to consider the whole 
subject and with special reference to the subdivisions of a 
man-of-war, 


With a view of securing regularity of attendance in 
Portsmouth Dockyard, it was proposed to place an 
automatic timekeeper at the gates. On entering and 
leaving the yard the subordinate officials were to write 
the names on a tape, which moved every five minutes 
after having the time recorded upon it by clockwork. This 
proposal aroused such a storm of opposition that it was 
eventually withdrawn, 


The Boadicea is now being brought forward for com- 
mission. The two 7-in. muzzle-loaders on the upper deck 
are to be removed and superseded by two 5-in. breech- 
loaders forward and as many aft. The 5-in. guns are to 
be fixed on Vavasseur mountings ; and the ten 7-in. and 
two 84-lb. muzzle-loaders and the two 6-in. 81-cwt. breech- 
loaders on the main deck are to be superseded by twelve 
6-in, 89-cwt. breechloaders. 


The suggestions made for the improvement of the new 
Martini-Enfield rifle are that the locking bolt, the brush, 
and the wooden hand guard should be done away with. 
Some slight alterations are also suggested in the arrange- 
ments of the barrel and upper band and also a modification 
with regard to the lever and extractor and the cleaning 
rod. Alterations are proposed in the system of sighting, 
a much simpler method being suggested. 


The Admiralty have approved of the Colossus remain- 
ing at Portsmouth until her present complement of four 
44-ton breechloaders has been replaced by others. One of 
the new guns, a 45-ton 12-in. mark III. gun, originally 
intended for the land service, has been received in the 
dockyard from Woolwich, and the remaining three are 
nearly ready for shipment. The Committee on Ordnance 
did not consider that any change in mark III. guns was 
necessary, as they were double-tubed. 


The competition for the supply of new torpedo boats to 
Turkey which has been caavied on for some time past has 
terminated in favour of a German firm. A contract has 
been signed for three torpedo cruisers and nine torpedo 
boats. The cruisers are to be 70 metres, 60 metres, and 
45 metres long respectively, with a speed of 25 knots, 23 
knots, and 20 knots. The torpedo boats are to be 37 metres 
long, with a speed of 22 knots, All will be armed with 
Hotchkiss guns, in addition to Swartzkopf torpedoes, 
The whole will be delivered within eighteen months. 


Her Majesty’s Consul at Rotterdam reports that the 





Netherlands Government have invited tenders to be sent 
in by November 29 for the supply during 1887, in their 
East Indian colonies, of 16,500 tons of Cardiff coal, 7850 
tons of Newcastle coal, and 1400 tons of forging coal. 
Tenders will be accepted only from persons established 
in the Netherlands, but English colliery owners and others 
who have no correspondents in Holland may make offers 
through the agency of local firms, whose names and 
addresses will be supplied on application to Her Majesty’s 
Consul at Rotterdam, 


Three new ships for the Oxus have just been com- 
menced at St. Petersburgh. Two of these boats are 
steel steamers and the third is a large barge. All are to 
be constructed for navigation in extremely shallow waters, 
and having the greatest possible omenty of transport. 

e twosteamers are to be 149 ft. 6in. long and 23 ft. 
broad, with a draught of only 2 ft. 6 in., and are to cost 
140,000 roubles con. Their speed will be 12knots. The 
barge is to be capable of carrying 10,000 pouds (360,000 
lb.), with a draught of only 2 ft. Its cost will be 50,000 
roubles. They are to be finished in eleven months. 


The Esercito Italiano states that the Italian War Office 
has appointed a commission to report upon the proposal 
to change the present infantry arm of the Italian army, 
the Vetterli rifle, into a repeater on the Vitali system. 
Experiments made with the latter have shown the prac- 
ticability of the change. Several hundred Vetterli rifles 
have been so transformed. There is said to be little doubt 
that the new weapon will be shortly introduced in the 
Italian army, and that by the beginning of next year the 
transformation of the Vetterli rifle will be rapidly pro- 
ceeded with. The cost of effecting the change is esti- 
mated at 400,000/. 


The Times states that the composite gun vessel Wasp, 
which is being built for the Government by Sir W. Arm- 
strong and Co., is to be brought to Sheerness for comple- 
tion for sea as soon as she is out of the contractors’ hands. 
The Wasp is a fast-steaming, heavily armed gun vessel of 
a new type, having a displacement of 670 tons, and 
engines of 1000 horse-power. She will carry six 5-in. steel 
breechloading guns and six Gardner and Nordenfelt 
machine guns. There are three other vessels of this class 
building for the Government—viz., the Lizard and 
Bramble, at Belfast, and the Rattler, at Newcastle-on- 
Tyne. These vessels will replace the gun vessels of the 
Ready and Kestrel type, which were built many years 
ago, and are now obsolete, 


The Times gives particulars of an electrical tram car 
devised by Mr. Jarman, of 443, Brixton-road, in which 
the motor is placed under the vehicle, between the axles. 
The main feature of the invention is the prevention of 
excessive heating, which end is attained by means of two 
armatures fitted on one axle. One of these armatures 
drives the car in one direction and the other propels it in 
the opposite direction, so that each armature has time te 
cool down should it become heated. The motor is to be 
driven from a battery of sixty cells placed underneath 
the seats of the car, and it is stated that the weight of the 
whole mechanism, including the battery, will be only 
24 tons for a 46-passenger car. The cells are to be charged 
at a depét, and as those in use are exhausted they are to 
be removed from the car and replaced by fresh ones. The 
arrangement has been illustrated by the model. 


The French Admiralty has ordered of the Société des 
Forges et Chantiers twenty-six first-class torpedo boats, 
of which sixteen are to be constructed, at a cost of 175,000 
francs (7000/.) each, at the company’s yards at Marseilles 
and La Seyne, and ten, at a cost of 173,000 francs 
(65201.) each, at Havre. The former boats are to be de- 
livered at Toulon, the latter at Cherbourg. The dimen- 
sions of the new torpedo boats are as follows: Length 
over all, 35 metres (115 ft.); breadth, extreme, 3.35 
metres (11 ft.); depth of hold, 2.5 metres (8} ft.) ; draught 
aft, 2 metres (64 ft.) ; displacement, ay eres, 538% 
tons ; minimum speed, 18 knots. Each boat is to have 
two torpedo launching tubes and to carry four torpedoes. 
The boats are to be constructed in seven water-tight com- 

artments. The coal bunkers, placed each side of the 
tae form for the latter a sufficient protection against 
light projectiles. All the material used in the construc- 
tion of the boats must be of French manufacture. The 
trials include a forced and a continuous run. In case the 
maximum speed is less than 20 knots, 500 francs are to be 
deducted from the contract price for each tenth or each 
fraction of a tenth of a knot below that speed. Should 
the maximum speed, however, of any boat be under 18 
knots, the boat in question will be rejected. During a 
continuous run of eight hours the average speed must not 
fall below 12 miles an hour. The keels of two twin-screw 
cruisers, the Surcouf and Torbin, have just been laid down 
at Cherbourg and Rochefort respectively. The vessels 
will have the following dimensions: Length over all, 
95 metres (312 ft.) ; breadth, extreme, 9.3 metres (304 ft.) ; 
depth of hold, 7.95 metres (26 ft.) ; draught amidships. 
4.24 metres (14 ft.) ; displacement, 1844 tons. The spee 
of the cruisers is to be 194 knots, and their engines are to 
develop 6000 horse-power. Their armament is to consist 
of two 14-centimetre (54 in.) guns on the forecastle, three 
47-millimetre (1.83 in.) quick-firing guns, and four mitrail- 
leuses, besides five torpedo launching tubes—two forward, 
one aft, and one at each side. 








Tuer Traian Navy.—A new Italian cruiser, the Miseno, 
just launched at Castellamare, is an iron steamer, 
129 ft. long by 21 ft. wide. She will be fitted up with 
engines of 430 horse-power, and is expected to attain a 
speed of 10 miles per hour. She will be armed with 
four guns, two of them revolver cannon. At the end of 
July the deep-sea torpedo boat Tripoli was launched, 
and at the end of August the Folgore was also made 
ready for sea. 
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HORIZONTAL COMPOUND ENGINE AT THE EDINBURGH EXHIBITION. 


MESSRS. G. AND W. BERTRAM, ENGINEERS, 








We illustrate above and on the opposite page the | 


main driving re kr at the Edinburgh Exhibition 
constructed and laid down by Messrs. George and 
William Bertram, of Edinburgh and London. 
engine is of the horizontal compound condensing 
type, the high and low-pressure cylinders being, 
respectively, 16 in. and 28 in. in diameter, with piston 
stroke of 3 ft. Both cylinders are jacketted, the 
working barrel being inserted into the cylinder and 
caulked up with soft charcoal iron -vire. 

The high-pressure cylinder is fitted with Turnbull's 
patent expansion gear. As the expansion valve has 
grid ports, and moves vertically on the back of 
the main valve on the high-pressure cylinder, there 
is thus only one eccentric required. The arrangement 
for lifting this expansion valve at any part of the 
stroke is also very simple, and is effected by means 
of bell-cranks, the faces of which are in contact 
with a cam, which is itself hung from the governor 
tripod. The steam is admit while the face of 
the hammer or bell-crank is on the increased dia- 
meter of the cam, which, when the engine is running 
slow, is lowered so that the steam can be con- 
tinued to suit the power, or raised so as to give an 
early cut-off. In its action the cut-off is almost in- 
stantaneous, a result which is obtained by the hammer 
leaving the larger diameter of the cam and the valve 


returning by the action of a volute spring. This spring | 


The | 





is placed in a dash-pot on the top of the spindle and is 
coupled up to the emporite end of the bell-crank. The 
= at lifts the spindle, which is directly connected to 
the vertical expansion valve with a slider, which per- 
mits the expansion valve to follow the stroke of the 
main valve, on which there are grid ports, as is the case 
with the expansion valve. 

The sole-plate is of combined trunk and box sec- 
tion, 104 in. broad by 104 in. deep, and is cast in one 
piece. The forward end of the cylinder is jointed u 
to the back of the trunk. Metallic packing is ots. 
for tke pistons on Buckley’s patent system. The piston 
rods, which are of forged steel, are carried through 
both ends of the cylinders, and are supported at the 
back by slipper | sear and guide bars. The cross- 
heads are forged from the best malleable iron scrap. 

The crankshaft has its pins cut out of the solid 
block and set at right angles, the low-pressure cylinder 
crank leading. The crank-pins are 74 in. in diameter 
by 72 in. long, and the main journals 7} in. in dia- 
meter by 15}in. long. Phosphor-bronze is used for the 
main bearings, and a very good arrangement of wedge 
piece is used, which can readily be altered to take up 
any slackness or wear that may be produced on the shaft. 

The connecting-rods, which are forged from the best 
scrap iron, and measure 7 ft. 6 in. between the centres, 
have solid brasses at the pins parted by a liner, which 
can be stripped so as to take up the wear. The nuts 





likewise a complete arrangement of gauges, 
| steam, compound pressure, and vacuum gauges. The 
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have circular collars let into the cover to a depth of 
about 1 in., and there is a pinching screw which 
enters a _ieethe in this collar, so as to secure the nut 
against shifting. 

eT he valve vole are composed of mild steel through- 
out, and are coupled up to their crossheads, which are 
of cast steel, the arrangement of spindles and adjust- 
ing nuts being such as to admit of either of the valves 
being altered without the necessity for taking off the 
casing doors. These crossheads are carried on rackets 
whose guide channel is planed and adjusted to suit. 

As may be seen by referring to the side elevation of 
the engine (Fig. 1), the condenser and air-pump are com- 
bined, the latter being 15 in. in diameter, with piston 
stroke of 16 in., and driven from the front end of the 
crankshaft by means of a disc, the ide for the pump- 
rod being formed in the cover 0 the air-pump an 
bored out. : 5 

The flywheel, which is 12 ft. in diameter, 1s made of 
suitable width for a 26 in, belt ; but at the Exhibition 
the main driving belt used is only 20 in. broad. — 
flywheel is cast in two pieces, which are bolted together 
along the arms, while round each end of the boss a 
malleable iron hook is shrunk on. | 

There is every facility for heating 
before starting and for taking di 


up the engine 
, while there 1s 
including 
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THE BOLTON SEWAGE 
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last named pressure gauge is connected to the inter- 
mediate receiver, which is placed between the high 
and low-pressure cylinders, and can, if the engine is 
working full load, show the pressure in the receiver or 
the vacuum, as the power may vary. 

The engine we have described is driving most of the 
textile machinery in the courts set apart for the ma- 
chinery in motion, the leading feature of which is the 
very large collection of exhibits shown by Messrs. Platt 
Brothers and Co., of Oldham, all of which require 
very steady turning in order that the processes may 


be successfully carried out to which the wool and 
cotton are subjected. The running of the engine 
leaves nothing to be desired. 

In concluding this notice we may remark that 
Messrs, Bertram have recently started, at the Chirn- 
side Bridge Paper Works, of Messrs. Z. Trotter and 

ns, an engine which is, in many respects, similar to 











WORKS. 


the one just described, with the exception that it is on 
a very much larger scale, being capable of indicating 
600 horse-power, and the sole-plates alone weighing 
close upon 15 tons, 








BOLTON SEWAGE WORKS. 

THE Bolton sewage works, which have been opened 
during the present month, form a good example of 
what may be termed the middle course in dealing with 
water-borne town refuse. The process adopted is the 
well-known method of precipitation with lime, which 
throws down all the solids, and renders the water 
clear and practically inodorous. The soluble con- 
stituents of the sewage are not dealt with, but s 
away into the river, where they are, presumably, 
oxidised before they have time to undergo a change 
into the foul stage. Whether this is actually the case 








or not is a moot point ; the scientific evidence offered 
to the Commission on the Metropolitan Sewage Dis- 
charge was opposed to this assumption, except in cases 
where the volume of the effluent was less than 5 per 
cent. of the stream into which it was turned. But in 
the two years which have elapsed since the evidence 
was taken, opinion has somewhat changed, and the 
Metropolitan Board of Works is now practising pre- 
cipitation on a large scale in the hope that not only 
will they remove the 14 per cent. of solid matter, but 
that they will effect such a change upon the remaining 
86 per cent. of soluble matter that it will cease to be 
a nuisance. They do not, however, confine themselves 
to lime, but use sulphuric acid and manganese in addi- 
tion. Of course, it is — to the managers of the 
Bolton works to employ these reagents, or any other 
which science may discover, if it should be found 
that the lime is not an effectual medium. It 
would certainly be a matter for much congratulation if 
a thoroughly cheap and satisfactory precipitating agent 
could be discovered—one that would effect the purifi- 
cation of our rivers—for the process is not difficult to 
carry out, and the resulting sludge can now be dealt 
with, when there is no land available for its reception, 
by means of filter presses without much trouble. As 
will be seen from the description below, the cost of 
labour for carrying on a well-designed works is very 
small, 
The sewage of Bolton and other districts is collected 
by three intercepting sewers and delivered into the 
main outfall, which measures 6 ft. by 4ft., and has a 
discharging capacity of 50 million gallons per day of 
twenty-four hours. The average daily quantity of 
sewage requiring to be treated at present is four 
million oe The milk of lime is introduced into 
the outfall at a point about a mile from the works, 
and thus becomes thoroughly mixed with the sewage 
during the passage of the latter. The lime is air- 
slaked in a cellar, from which it is raised by an archi- 
median screw to a rotary screen. The fine particles 
are then carried by an elevator to a cistern, where they 
meet with a jet of water, and the two run together 
toa mixing pit provided with a rotary stirrer ; the 
overflow from this pit passes through a fine sieve into 
the sewer. The lime and sewage flow together to the 
precipitation works. These are very favourably 
situated on the banks of the River Croal, on a piece of 
sloping ground, which not only provides a fall from 
one set of tanks to another, but also leaves sufficient 
head in the last tanks that the purified effluent works 
a turbine on its way to the stream. ‘The main 
outfall sewer ends in a catch-pit, at the entrance 
to which there is a stone weir 14 ft. long to allow 
storm water to escape direct to the river. The 
catch pitis 132 ft. long, 9 ft. deep, except at the ends, 
where it is reduced to 4 ft. by an inclined plane, and 
7 ft. wide. Over it there is mounted a travelling 
dredger runningon rails carried by brackets let into 
the side walls. By means of this dredger the matter 
caught in the pit can be removed without checking the 
flow. The heavy matter falls to the bottom, and 
floating pieces are caught by a screen with a }-in. 
mesh fitted at the end of the catch pit. The screen 
is made of round bars, and scrapers are fitted to clean 
the spaces when they become choked. At the end of 
the catch-pit there is a gauge basin measuring 15 ft. 
by 10 ft., and provided with a cast-iron gauge 9 ft. 
long. Thedepth of water flowing over the gauge is 
al on a white enamel plate fixed to the wall, and 
from this the amount of sewage entering the works 
can be calculated. There is a second safety overflow 
to the storm sewer close to the gauge basin (see plan). 
After the catch-pit there come, in succession, three 
sets of tanks, called respectively the detritus tanks, 
the settling tanks, and the mud tanks. Thereare two 
of the first kind, each measurlng 96 ft. by 48 ft. ; they 
are 54 ft. deep at the sides, and 84ft. deep at the 
centre, the bottoms being gutter-shaped. The sewage 
is delivered into these by brick-lined concrete conduits, 
running the entire length, and provided with many 
outlets to secure an equal destribution. In these 
tanks all solids heavier than flocculent matter are de- 
posited. Each tank has forty-nine cast-iron trapped 
outlets fixed level with the top water line, and dis- 
charging intoa conduit alongside. This conduit is 2 ft. 
wide, and is connected to a 24-in. pipe running beneath 
the floor, and along the centre of each tank. The 
sewage which escapes by this pipe enters one of the 
three settling tanks, each of which is 297 ft. by 96 ft. 
by 6 ft. The floor is formed in three sections, each of 
which resembles an inverted pyramid, and at the 
apex of each there is an inlet supplied by a pipe 
for the detritus tank. This pipe is 24 in. in diameter 
to the first inlet, and is then reduced to 18 in. 
When a settling tank has been filled it is left 
perfectly quiescent for a time for the mud to settle to 
the bottom, and then the clear liquid is decanted off 
by six automatic floats, each of which has a mouth 
2 ft. 6 in. by 6 in., gradually tapering to a 9 in. outlet. 
Each float is attached to its branch by means of a Y 
joint with brass facings, supported in the centre and at 
the ends by a wrought-iron shaft 2 in. in diameter. 
The purified sewage can either be discharged directly 
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into the river, or it can be sent through a turbine 
which works the mud pump, the conditions being such 
that 50,000 cubic feet of effluent will lift 7500 cubic 
feet of mud to a height of 25 ft. A small branch from 
the discharge pipe leads to a fountain which is em- 
ployed to show the colour of the water. 

Having thus traced the course of the water we will 
return to the solid matter which it carries with it 
through the sewer. The gravel and heavy matter 
is dropped into the catch-pit, from which it is removed 
by a dredger without interference with the flow ; the 
cotton waste is also left here, as it cannot pass the 
screen, while a good deal of floating fat is detained by 
a curtain which dips a foot below the surface. All 
the solids heavier than flocculent matter are left in the 
detritus tanks, and are removed from time to time by 
9 in, pipes which communicate with the pump, the 
surface water having been previously decanted off by 
a floating pipe. The remaining mud is left in the 
settling tanks, each of which will contain one day’s 
supply of sewage. It is delivered into mud tanks, of 
which there are two, each 96 ft. by 47 ft., and from 
these it is pumped on to the adjoining land. 

The total cost of the works may be taken as 
follows : 

£ 


es 

Land ... sly: oe -_ ... 12,204 2 6 

Tanks, turbine house, gates, rail- 

ing, fence, roads, and sundries... 10,556 8 4 
Tron pipes, penstocks, floats, screen, 
dredger, valves, castings, turbine, 


and pump ... bs fe co BONO Or © 
Bridge and approaches, gate-house, 
laying out the grounds, furnish- 
ing, and incidentals Se . 8500 0 0 
Estimated further expenditure, in- 
cluding unpaid accounts and 
balances es ee ps 2500 0 0 
Total ... 30,850 10 10 


This is about 4000/. less than was estimated by Mr. 
J. Proctor, the borough engineer, who has designed 
and carried out these works, which will probably 
receive a great deal of attention and appreciation at 
the hands of those interested in the purification of our 
rivers, 








CONTINUOUS BRAKES. 
To THE Epitor oF ENGINEERING. 
Srr,--The Board of Trade return for the first half of the 
present year has now been published with reference to the 
use of continuous brakes, and the following Table gives a 
uery of the rolling stock fitted on the 30th of June 





























D ° |- 8 
3. S2? (ga igs3 
aS Eees) * [FS 
— 4 Passig ls = 
a . 
ga |8<" 5) des lez e.. 
GS [GSxee ESE ELSE 
pe : 2 Ss 
id a zs 3 [aq] 5 mao 
Total amount of stock returned) | 
as fitted with brakes which) | 
appear to comply with con- 
ditions of Board of Trade ..| 2604 | 1376 22,230 | 4623 
Total fitted with brakes which} 
do not comply.. oe .-| 1216 1435 13,111 | 3274 
j} wy | SS 
Total fitted as os 6631 43,2388 
Not fitted with any continuous 
brake .. ~ vs cs 849 8,552 
Total passenger rolling stock’ 
therefore ks ks sal 7480 51,790 





From these figures it will be seen that out of a total of 
7480 engines and 51,790 vehicles, only 2604 engines and 
22,230 vehicles have brakes which even ‘‘ appear ” to 
fulfil the conditions laid down by the Board of Trade, and 
from my recent examination of all the systems I find that 
several returned as efficient are not really so in actual 
practice ; and in the return, page 28, the Board of Trade 
add a note that ‘‘ These totals are the numbers of engines 
and carriages returned by the railway companies as fitted 
with continuous brakes, It will be observed, however, that 
some of the brakes so returned but very imperfectly fulfil 
that designation.” Since the Railway Servants’ Congress 
the officers of the Amalgamated Society have carefull 
examined the brake return which has lately been sue f 
and the result is that we find it so full of incorrect state- 
ments that for all practical purposes of comparison it is 
absolutely useless, As you have already pointed out 
(page 401), brakes are included in the iist of those which 
*‘appear” to comply with the conditions, which do 
nothing of the kind. 

The Board of Trade return shows 1376 engines fitted 
with apparatus only, and 4623 vehicles with pipes as ap- 
pearing to comply, but in fact this rolling stock does not 
fulfil any condition. What possible brake power can 
there be when an engine has simply the apparatus for 
working brakes on trains, but no brake-blocks upon its 
wheels? or what value can a train of pipe vehicles be in 
case of accident ? 

The returns relating to “failures” are as usual ver 
incorrect, a large number of cases are not reported at all, 
and others are either placed under the wrong headings or 
even charged to the wrong brakes. It is also important 
that the companies should be required to furnish the name 








of the place where the failure occurs, as without this infor- 
mation it is impossible to trace a case or to know if it is 
reported or not. The Metropolitan Company, for in- 
stance, gives about a page of cases in which “‘ a train over- 
ran the platform of a station.” The Great Eastern and 
Glasgow and South-Western also omit the names of 
stations. The Lancashire and Yorkshire Company report 
an actual failure to act on February 25, at Hindley, 
simply as a delay, whereas it is a case which ought to 
have tod recorded under Class 2. The same company 
records ball-valves and vacuum apparatus out of order, 
as belonging to the Westinghouse brake. 

The policy of the London and North-Western Company 
in removing the chain brake and substituting the simple 
vacuum is most unsatisfactory, and is but a waste of the 
shareholders’ money, as without doubt it will at some 
future time have to he altered or removed. 

It is now perfectly certain that the companies never will 
settle the brake question until forced to do so, therefore it 


is to be hoped that Parliament will deal with the subject Pp 


as early as possible. 

Railway servants and practical men of course know that 
no brake has ever been invented equal to the Westing- 
house in efficiency, and those who desire to see safe rail- 
way working must necessarily regret that it was not 
years ago adopted as the brake of this country, as hun- 
dreds of lives and thousands of pounds would by this 
time have been saved. 

Yours faithfully, 
Crement FE, Srretron, 
Consulting Engineer Amalgamated Society 
of Railway Servants. 
Leicester, October 26, 1886, 





THE MARCHANT ENGINE. 
To THE EDITOR OF ENGINEERING. 

Srr,—When reading your interesting description of the 
Marchant brake, I was reminded of an equally dangerous 
apparatus, which had been fitted to a small engine which 
T had been requested to test a few years back. The in- 
ventor of this engine was most anxious (naturally) that 
the engine pds rae be unfairly judged on account of a 
faulty brake, and had therefore made provision against 
that (to his mind) detrimental effect of the weight of the 
brake-strap and connections, and had accordingly pro- 
vided a counterbalance weight, as shown by the accom- 
panying sketch. On my arrival at the testing place the 
engine was running, and the cord from the strap to the 
overhead yy frequently formed an angle of about 
15 deg. with the vertical, as shown, when the load would 





of course be partly carried by the counterweight. It is 
needless to say that I declined to commence any test till 
the counterbalance was removed. The results which I 
obtained were not as favourable as those which had pre- 
— been recorded, when the said counterweight was 
used. 

It would seem to me that the ‘* Halpin” brake would do 
well with the Marchant engine. I have with this form of 
brake taken off 40 horse-power for seven consecutive hours 
without the brake requiring any adjustment or other at- 
tention beyond an occasional oiling. With proper pro- 
portions much higher powers can readily be taken off 
with this simple contrivance. 

Yours truly, 
W. ScHONHEYDER. 

P.S.—The check line a } was frequently pulled straight 
before I commenced testing the engine. 

London, October 25, 1886, 





To THE Eprtor or ENGINEERING. 

Srr,—In your last issue, Mr. Downie, of the Marchant 
Engine Syndicate, states that, among other gentlemen, I 
have given an opinion favourable to the Marchant engine. 
I am quite certain that my letter to the Electrical Review 
of September 24 does not warrantsuch astatement. That 
letter simply expresses great interest in the results and 
engpeeees that additional trials should be made and that 
indicator diagrams should .be published. The various 
points raised in your last week’s article as to the action of 
the peculiar brake used in the trials had not escaped my 
attention, but the description in the Electrical Review 
stated with sufficient clearness that the lower brake- 


block did not rest on either of the two points E and F at | tak 


the time of the trial. I find, however, a letter from Mr. 
Reckenzaun in the Electrical Review this week, which 
puts the matter in a different light. He states that as 
the flywheel pit was filled with water, the points E and 
F were hidden from view and had to be described as they 
were described to, him. In the original description of 
the apparatus given in the Electrical Review it is stated 
that the stop F is placed so that when the point of the 
Salter’s balance was at zero there shall be no back play, 
by which I presume is meant there shall be no slack in 
the chain. It follows from this description that the 
moment the flywheel commences to rotate in the direction 
of the arrow, the brake must rotate with it sufficiently far 





to obtain the desired pull on the spring, and in the act of 
so rotating, having the centre of the flywheel as its own 
centre, it must swing its lower beam clear of the point F, 
and in a lesser degree of the point E. These words led 
me to the belief that the conductors of the trial had 
satisfied themselves that the lower brake-block was clear 
of these two points during the trial. ; 

If I had thought otherwise, I should certainly have 
come tothe same conclusions which you yourself have done 
in your article on the subject. 

Yours faithfully, 
R. E. Crompton. 
Mansion House-buildings, London, October 27, 1886, 


To THE EDITOR OF ENGINEERING. 

Srr,—I am glad to find that you are exposing the 
utterly untrustworthy brake used in “ testing” the Mar- 
chant engine. There is no end to the tricks that can be 
layed with the aid of the beautiful brake which you 
illustrate, and I called attention to this about a month 
ago in the Electrical Review, where, I need hardly say, I 
am looked upon as an unbeliever of the worst kind. 

Provided that the brake-blocks are not too good a fit, 
and that the nuts and —— springs are properly 
“ adjusted,” the bottom block will slide gently backwards 
and forwards on E and F (as I believe it does in practice), 
and cause the slight oscillations in the lever L which have 
been observed when the engine is being ‘‘ tested.” 

Faithfully yours, 


W. H. Massey. 
Twyford, Berks, October 26, 1886. 





To THE EpiToR oF ENGINEERING. 

Srr,-—We note in your last issue the comments made by 
yourself and others upon the above engine. 

‘* Fairplay,” in his communication, states: ‘* Messrs. 
Fraser and Fraser have taken the matter up after ex- 
tended trials, and are thoroughly convinced of the com- 
mercial importance of the Syndicate’s property.” We are 
at a loss to understand ‘‘ Fairplay’s” authority for such 
a statement. It has no foundation in fact. With the 
merits of the engine, or the manner in which the tests 
have been applied (the Syndicate not having invited us to 
make any tests, or to express our opinion), we are not 
—neither have we been at any time—concerned. 

Our position in the matter has been simply one of 
manufacturers, having altered the construction of, and 
put in working order, the boiler, and erected it and the 
engine here at our works, for the purpose of enabling the 
Syndicate to conduct their experiments or trials, the 
brake power being fitted by themselves. 

We are, Sir, yours faithfull 
FRASER AND 
Bromley-by-Bow, London, E., Oct. 27, 1886. 


¥ "RASER, 





To THE EpiTor OF ENGINEERING. 

Srr,—I have read with interest the article on the Mar- 
chant engine in your last issue, and your remarks on the 
brake used for recent trials with that motor, confirm the 
views which, from personal observation, I had already 
formed as to the action of the former; I think, however, 
that your ai does not go quite far enough. Re- 
ferring to the moment exerted by the pressure on the 

int F (vide diagram) you say, “In all the reports which 

ave been so poe circulated this latter minus quantity— 
which might readily amount to 60 or 70 per cent. of the 
former—is entirely ignored.” As a matter of fact it is 
quite possible that this minus quantity might amount 
to 90or even 95 per cent., and the pull at the top of the 
lever L gives no direct indication whatever of the resist- 
ance experienced by the engine, the ratio between former 
and the latter depending entirely on the coefficient of 
friction for the brake-blocks and flywheel. Assume, for 
instance, that by some means the friction were reduced 
to nil, it would be possible to indicate any desired pull on 
the lever L while the engine was revolving without 
doing any work whatever; in this extreme case the 
moment exerted by the pressure on F’, and by the pull on 
L are equal, that is, the former is 100 per cent. of the 
latter ; in practice of course the coefficient of friction has 
some finite value, and as the nut n’ is tightened and n 
slackened off the resistance to the engine will increase in 
proportion to the pull on L, but as long as the coefficient 
of friction does not alter, the ratio between the pull and 
resistance will remain constant and dependent for given 
dimensions entirely on that coefficient, always of course 
on the supposition that the friction is insufficient to lift 
the block from the point F. GRB 





To THE EpiTor oF ENGINEERING. : 

Srr,—In your last issue you publish a letter signed 
“Fairplay,” in which the writer says: ‘‘ Messrs, Fraser 
and Fraser, the eminent boilermakers and engineers, of 
Bow, have taken the matter up after extended trials, and 
are thoroughly convinced of the commercial importance 
of the Syndicate’s property.” ; 

I regret that “‘ Fairplay ” should have made such a mis- 
e, as Messrs. Fraser and Fraser have not taken any 
tests of the engine, nor have they “‘ taken the matter up 
in any shape or form, and their only connection with the 
business lies in the fact that they reconstructed the boiler 
used at South Kensington, and have permitted tests of 
the engine to be made on their premises. sgh 

You also have another letter signed ‘‘ Investor,” in 
which the writer refers to your ‘‘ Note on the Marchant 
Engine,” and as the Note in question deals purely and 
simply with the brake used for the recent tests, 1 must 
point out that it could have no bearing whatever on the 
result of the test made at the Inventions Exhibition by 
the five engineers whose names are mentioned by ‘ In- 
vegtor,” and who certified as to results obtained from 

















Oct. 29, 1886.] 
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indicator diagrams, which cards may be seen by ‘“‘ In- 
vestor ” in the engine-room at Bromley, 

‘¢ Investor” need not trouble himself about the “‘ invest- 
ing public,” i.e., so far as the Marchant engine is con- 
cerned, for the reason that the Marchant Engine Syndi- 
cate, Limited, is not offering any of its shares for sale, 

Yours faithfally, 
Witu1am Downie, 
Managing Director, 
The Marchant Engine Syndicate, Limited. 
24, John-street, Bedford-row, W.C., Oct. 25, 1886. 


To THE EpiTor oF ENGINEERING. 

Sir,—Since writing to you on Monday last calling 
attention to certain inaccuracies in some correspond- 
ence which appeared in your last issue, I have made 
a personal examination of the brake used by Mr. 
Marchant in the recent tests of the engine, and beg 
to say that, when the engine is at work with a full 
load, the brake clears stop F (shown in your diagram, 
page 426) by nearly 2in. This fact can be verified by 
any one interested in the matter, and the assumption 
that stop F acts as a “‘ fulcrum” is erroneous, 


Yours faithfully, 
WILi1aM Downtk, 
Managing Director, 


The Marchant Engine Syndicate, Limited. 
24, John-street, Bedford Row, W.C., Oct. 27, 1886. 


[We willingly publish Mr. Downie’s letter but we regret 
that it does not in any way reply to our objections to Mr. 
Marchant’s brake. e entirely agree with him that when 
the engine receives its ‘‘ full load” the bottom brake-block 
will not bear on the point F, and we said as much in 
our last week’s article, when we pointed out that by 
tightening the nut n the brake could be converted into 
an ordinary Prony brake. What we are concerned with, 
however, is the condition of affairs when the application 
of the brake is effected ad tightening the nut n, as was 
done at the trials to which we referred, the bolt and nut 
n being left slack. In that case in place of the engine 
pores tage a ‘full load,” that joo will be shared be- 
tween the engine and the point F, and the question as to 
the ratio in which it isso shared is an open one. The 
fact that Mr. Downie has within the last few days 
run the engine with the brake clear of the point F is no 
evidence whatever of the condition of affairs during the 
trial witnessed by Mr. Reckenzaun.—Ep. E.] 





To THE EDITOR OF ENGINEERING. 

Srr,—You are good enough to assume the existence of 
certain facts in regard to the modification of the Prony 
brake which, as stated in my letter to the Electrical Re- 
view, I was led to adopt for convenience of space, and also 
good enough to argue on such assumption against the 
report of competent inspecting engineers who carefully 
examined the brake before using it. 

Your inspection was equally invited to the means by 
which I return a steam feed to the boiler, and it is there- 
fore no fault of mine that you now write on a false assump- 
tion. 

I am now urging matters forward to the purpose of a 
further and more perfect exhibition, with a generally 
a brake, when your inspection will be again in- 
vited. 

In the mean time my answers to Mr. D. K. Clark and 
to “Investor,” and to any further correspondents who 
Sr desire to stop my reaching the end of a long journey, 
will appear with my other communications to the editors 
of the Electrical Review, who have incurred considerable 
trouble and expense in bringing before engineers an inven- 
tion which they believed would reduce the cost of electric 
lighting to one-third of its present prices, and which they 
accordingly investigated in the interests of those of their 
readers who are —— in electric lighting pursuits. 

our obedient servant, 

October 25, 1886. R. M. Marcuant. 
[Mr. Marchant asserts that our comments on his brake 
are founded on ‘‘assumptions,” and he insinuates— 
although he is careful not to say so plainly—that our so- 
called ‘‘ assumptions” are unfounded. e publish his 
letter, but we must ask him, in return, to state definitely 
wherein he considers our ‘‘ assumptions” erroneous, That 
- the description of the brake which we published is correct 
is proved by the fact that neither Mr. Marchant nor Mr. 
Downie (the managing director of the Marchant Engine 
Syndicate, Limited), whose letters we also publish this 
week, point out any error. Mr. Marchant refers ‘to the 
** report of competent inspecting engineers who carefully 
‘‘ examined the brake before using it.” We shall be glad 
to hear what these gentlemen have to say on the matter ; 
but meanwhile we may point out that one of them—Mr. 
Reckenzaun—makes some very suggestive remarks on a 
letter which appears over his name in the Electrical 
Review of last Friday. In this letter Mr. Reckenzaun 
says : “* During the tests I tried to tighten up the other 
: nut n, the one nearest the spring balance, but found 
‘‘ that the bolt turned round with the nut. I objected to 
a this at the time on the same ground which I am now 
= discussing, and notwithstanding the positive statements 
e regarding the stop F, I suggested that you should state 
“in the report that the fly-nut n is only ‘ Pa hang 
a tightened up,’ &c. The object of my doing so 
1 was obvious; during the trial the flywheel pit was 
ea Jilled with water to absorb heat caused by the friction of 
z the brake, and consequently the points E and F were 
= hidden from view, and had to be described as they 
were described to us.” It would be interesting to know 
whether the other “‘ competent inspecting engineers” had 
the same facilities for *‘ carefully examining the brake 
before usingit” as are described by Mr. Reckenzaun in the 
sentence we have italicised. Mr. Marchant is correct in 
stating that we received an invitation to be present at a 
trial of his engine, and in response to this invitation we 


sent a member of our staff to Messrs. Fraser and Fraser’s 


works. Our representative, however, finding that the 
testing arrangements were certainly not such as would 
insure trustworthy results, did not consider it worth while 
to stay and see the so-called “trial” completed. If Mr. 
Marchant will have his engine tested properly and give 
full facilities for obtaining results the accuracy of which 
can be guaranteed, we shall be happy to attend such a 
trial and to record the results in our pages. Meanwhile 
we do not hesitate to record our opinion that the whole 
‘* system” on which the engine is d is a mistake, and 
that the results so far attained with it certainly in no way 
warrant the expectations alluded to in the final para- 
graph of Mr. Marchant’s letter.—Eb. E.] 





BRAKE TESTS. 
To THE Eprtor or ENGINEERING. 

Srr,—Might I venture to ask, either of yourself or some 
of your readers, for some further description of those 
“appliances of known accuracy” (referred to by you in 
your article on the Marchant engine) whereby mechanical 
tests are made of the efficiency of steam or other engines. 

In these latter days of gas engines, &c., when brake 
trials determine the value of a motor, I am persuaded it 
would be of interest to many of your readers to know 
whether the old-fashioned Prony brake has given up its 
place to some more modern but equally reliable form of 


DYNAMOMETER. 

Glasgow, October 26, 1886. 

[For general tests of engines of moderate powers—say 
up to 100 horse-power or so—we know of no more practi- 
cally useful arrangement than the friction brake fitted 
with the late Mr. Appold’s self-adjusting levers or their 
equivalents. Ourcorrespondent will find this arrangement 
explained and illustrated on page 22 of vol. iv. of ENer- 
NEERING, while on e 194 of the same volume is also 
illustrated a modified and very excellent arrangement 
designed by Mr. Balk, and long used by Messrs. Ran- 
somes, of Ipswich. On page 449 of our eleventh volume 
also, is illustrated the arrangement of brake used by the 
Royal Agricultural Society at their Wolverhampton 
trials, while on page 394 of our thirty-third volume we 
gave engravings and particulars of another brake charac- 
terised by some excellent points of detail. Our corre- 
spondent will also find the subject of brakes treated at 
some length in a paper Mr. W. E. Rich, before the 
Institution of Mechanical Engineers at their Birmingham 
meeting in 1875. This paper was published on pages 62 
and 86, vol. xxii. of ENGINEERING, while on page 60 of the 
— ie we gave a report of the discussion upon it.— 

D, 


THE HARDNESS OF METALS. 
To THE EpIToR OF ENGINEERING. 

Srr,—In his letter in your issue of last week, Mr. T. 
Turner asks you or your readers to suggest improvements 
on his method of determining the hardness of metals. 
should propose that instead of producing a definite scratch 
with a weighted diamond, he should pass an accurate 
chisel-shaped diamond cutter with constant pressure a 
given number of times over the metal plate, and determine 
the amount of metal removed by weighing the test-piece 
before and after the experiment. This is a method that 
has recently been employed with considerable success. by 
F, Pfaff for determining the relative hardness of minerals. 

Yours faithfully 


BENNETT . BrovuGu. 
London, October 25, 1886. 











ALUMINIUM IRON AND STEEL. 
To THE EDITOR OF ENGINEERING. 

Str,—‘‘ No case—abuse the plaintiff.” Such appears to 
be the eS of Mr. Nordenfelt’s reply to my letter in your 
issue of the 15th inst.—that is to say, not being able to 
controvert my statements, he endeavours to divert atten- 
tion from the main issue by depreciating my arithmetics 
(sic) and metallurgy. 

This I do not mind; so let us come back to the main 
point at issue. First, however, I beg to explain the dis- 
crepancy in the cost of adding a certain percentage of 
aluminium between Mr. Nordenfelt’s figures and mine. 
It is simply this. I calculated the cost on the basis of 
adding from 1 to 4 per cent., and by a clerical error in 
placing the decimal point made it only one-tenth of this 
amount, which error I trust is excusable, particularly as I 
am so bad a hand at arithmetics. To come, then, to the 

oint. What I should like, and what a good many others 
in the steel and iron trade would like to know, is this: 
Toes Mr. Nordenfelt assume that he could prevent others 
from doing what has been made known, printed, pub- 
lished, and put in practice long before the date of his 
patent, viz., alloying aluminium with iron and steel ? 

Mr. Nordenfelt complains that I have attacked him 
anonymously. Nothing of the kind. I have simply made 
a humble endeavour to defend the iron and steel interest 
against what appears to be an attack by him upon the 
same, thus representing a commercial interest. There 
was no obligation on me to make myself personally 
known, but Mr. Nordenfelt may rest assured that should 
it suit me to use aluminium in the manufacture of iron or 
steel he will hear of me in proprid person4. 

IT am, Sir, your obedient servant, 
METALLURGIST. 





Srze. SLEEPERS ON THE Mexican RatLway—For the last 
two years there have been 20,000 steel sleepers in use on 
the main line of the Mexican Railway Company (Limited) 
from Vera Cruz to Mexico. The result of the experiment 
has been satisfactory, and 40,000 more steel sleepers have 





now been ordered from England, 





FOREIGN AND COLONIAL NOTES. 
American Blast Furnaces.—The number of blast fur- 
naces in blast in the United States at the commencement 
of this year was 275. The corresponding number in blast 
in January, 1885, was 236; in January, 1884, 288; in 
January, 1883, 430; in January, 1882, 462; in January, 
1881, 473; and in January, 1880, 384. The number of 
furnaces out of blast in the United States at the com- 
mencement of this year was 392. In January, 1880, the 
corresponding number out of blast was 293. 


Rolling Stock on the Union Pacific Railroad.—The directors 
have authorised the general manager to add 25 new engines 
and 500 freight cars to the rolling stock in use on the 
system. The car department has been at work during the 
past year in placing air brakes on all freight cars, merchan- 
dise, stock, and flat cars. At the present time nearly all 
the rolling stock of the Union Pacific is equipped in this 
manner. All freight trains are now making as fast time 
as was formerly made by passenger trains, the regular 
schedule time for freight trains now being 5} days from 
the Missouri to the Pacific. 


German Cities.—A few years since there were but eight 
cities in Germany with a population of upwards of 100,000, 
now there are 20. Berlin, twelve years since, contained 
800,000 inhabitants ; now the German capital has a popu- 
lation of 1,200,000. 


American Steam Shipbuilding. — Messrs. Cramp, of 
Philadelphia, are about to commence a fifth steamship 
for the ae Steamship Company, which belongs to 
the Huntington South Pacific combination. She will be 
named the El Monte and will have a burthen of about 
3500 tons. She will be 350 ft. long over all, with 42,', ft. 
beam, and 324 ft. depth. Her engines are expected to 
develop a speed of 12 knots per hour. A ferry boat 200 ft, 
by 36ft. for the New York, Lake Erie, and Weetern 
Railroad Company has been also begun. 


Grain Shipments at New York. —Not a single American 
vessel cleared from New York to Europe with grain in 
1885. Of a total of 47,000,C00 bushels exported 20,374,434 
bushels were carried in British vessels, and 4,904,855 
bushels in German. 


Canadian Pacific Railway.—The Canadian Pacific Rail- 
way arg xd intends to extend its line from Winnipeg 
to Port Nelson, where there is a waterfall with a 
power. The company has also contracted for the building 
of several ships to be used in carrying tea and silk across 
the Pacific. 


A Loan for Berlin.—The municipality of Berlin pro- 
poses to contract a 4 per cent. loan for 2,500,000/. he 
amount derived from this loan is to be devoted to the 
execution of sundry public works to be completed within 
three years. 


German Coal Mining.—The production of coal in the 
Dortmund district in the last quarter of 1885 was 
7,742,457 tons, as compared with 7,604,854 tons in the 
corresponding quarter of 1884. The sales of the last three 
months of 1885 were 7,741,077 tons. 


A Dry Dock for Newport News.—The Chesapeake Dry 
Dock Company is preparing to begin the construction of 
adry dock at Newport News. The dock will cost 125,000/., 
and will emply 600 hands for one year in its construction, 


Dakota.—During the year ending June 30, 1886, the 
population of Dakota increased 65,000, exclusive of the 
increase by births. The total population of the territory 
is estimated to be now in excess of 500,000. 


The Welland Canal.—The enlargement of this canal is 
being rapidly pushed forward and will probably be com- 
pleted next season. 


Ironmaking in New South Wales.—The Fitzroy Iron 
Works, which have been idle for the last fifteen years, 
have been reopened, and there is every prospect of the 
iron ore with which the district abounds being profitably 
converted into marketable commodities. 


Great Northern Telegraph Company.—The number of 
despatches forwarded by the Great Northern Telegraph 
Company in the first nine months of this year was 925,871, 
as compared with 922,099 in the corresponding period of 
1885. The revenue acquired in the first nine months of 
this year was 217,240/. as compared with 195,560/. in the 
corresponding period of 1885, showing an increase of 
21,680/. this year 

Steel Rails for Alsace and Lorraine.—At an adjudica- 
tion of contracts for 4050 tons of steel rails for lines in 
Alsace and Lorraine the John Cockerill Company ten- 
dered for the whole of the rails at 5/. 53. per ton, delivered 
at Trois Vierges, while MM. de Wendel tendered at 
5l. 7s. 6d. per ton delivered at the works, Having regard 
to the different terms of delivery, the margin between the 
two tenders was reduced to about ls. perton. MM. de 
Wendel have since agreed to reduce their terms to 
Bl. 5s. per ton ; and, under these circumstances, the affair 
is to be shared jointly between them and the John 
Cockerill Company. 


Mediterranean Railway.—The Mediterranean Railway 
Company proposes to expend 1,200,000/. in the improve- 
ment of its lines in 1887-8. ‘ Of this sum 202,800/. is to be 
expended in relaying the system with steel rails and 
107,600/. in metallic works of construction. 


English Coal in Italy.—England holds the first place as 
a foreign purveyor of coal to Italy. In 1880 Italy imported 
1,737,747 tons of English coal ; in 1881, 2,073,315 tons ; 
in 1882, 2,180,020 tons ; in 1883, 2,351,002 tons ; in 1884, 
2,605,051 tons ; and in 1885, 2,254,129 tons. While Eng- 
land sent Italy 2,254,129 tons of coal last year, the supplies 
received from Austria were only 87,505 tons ; from France, 





138,404 tons ; and from Germany, 70,000 tons, 
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ONTINUOUS BRAKE RETURNS. 
Tue Board of Trade returns for continuous 
brakes for the half-year ending June 30, 1886, have 
been issued. As our readers probably remember, 
the railway companies are compelled by Act of Par- 
liament to return: Ist. The amount of stock fitted 
and not fitted with brakes, and the miles run by 
sich stock. 2nd. They have to report, under 
three different headings, incidents which have 
occurred in their working’; these are ‘‘(1), failure or 
partial failure to act when required in case of an 
accident to atrain, or a collision between trains being 
imminent ; (2) failure or partial failure to act under 





ordinary circumstances to stop a train when re- 
quired ; (3) delay in the working of trains in con- 
sequence of defects in, or improper action of, the 
brakes, distinguishing whether they arose from 
neglect or inexperience of servants, or failure of 
machinery or material.” In an abstract which is 
given, the various brakes are arranged under two 
sections, in one of which are those “appearing to 
comply with the conditions specified in the circular 
of the Board of Trade dated August 30, 1877,” 
and in the other, those which only ‘‘comply with 
some of the conditions.” Taking the former, we 
find practically three systems which ‘‘ appear” to 
comply with the well-known requirements, and the 
carriage stock fitted with these brakes amounts to 
22,230 vehicles, or 43 per cent. of the total stock. We 
do not, of course, include vehicles fitted only with 
connecting pipes, enabling the brakes to be worked 
upon other vehicles. The systems referred to are, 
the Westinghouse, fitted to 11,203 carriages on 15 
railways ; the Sanders-Bolitho leak-hole automatic 
vacuum, fitted to 6690 carriages on two railways ; 
and the Vacuum Brake Company’s automatic, fitted 
to 3318 carriages on ten railways. Under Section 2 
there are really only two systems of continuous 
brakes, viz. , the non-automatic vacuum, fitted to 9532 
carriages on 16 railways, and the Westinghouse non- 
automatic air pressure, fitted to 350 vehicles on the 
Metropolitan District Railway. Practically, then, 
the bulk of the stock fitted with continuous brakes is 
divided amongst four systems, three of which, 
fitted to 40 per cent., appear to comply, and one 
fitted to 18 per cent., which does not do so. The 
time cannot be far distant when something will be 
done with a view to bringing about the uniformity 
which is so essential. The attempt to equip the 
same vehicle with two or more brakes is but a very 
bungling solution, and although the vacuum systems 
might in time all be made uniform, there is a great 
gulf fixed between them and the brakes worked by 
pressure. Our immediate object, however, is to lay 
the results of the half-year’s working before our 
readers, and to indicate the lesson to be learnt 
therefrom. 

The returns under Nos. 1 and 2 heads are 
of course the most important, since they refer 
to what may really be called ‘‘ failures” of the 
brakes, and from these we can at once see the in- 
feriority of the non-automatic systems. There 
are no less than seventy-one cases where the 
non-automatic vacuum brake has failed to act, and 
it is fortunate that only three of these resulted in 
collision. The three automatic systems, on the 
other hand, only failed to act in thirteen cases, and 
no collisions resulted, with double the amount of 
mileage. The bulk of the cases are of course re- 
turned under the third heading of delays, the 
length of which would appear to average consider- 
ably more with the automatic vacuum than with the 
Westinghouse brake. But to any one at all ac- 
quainted with the facts, a very cursory glance 
through this Blue-book is sufficient to show that the 
total number of reports against any system has 
nothing to do with its efficiency asa brake. If this 
were so, we should simply have to compare the 
various systems by taking the number of miles run 
per fault recorded, and it may be worth while to 
show where such a method would land us. We find, 
for instance, that the Clark-Webb sectional chain 


7 | brake of which there are still some 2000 in use, heads 


the list by running 341,000 miles per fault, and yet 
every one knows that this brake has been con- 
demned for years, and that the London and 
North-Western Company is fast replacing it by a 
non-automatic vacuum brake. The next on the list 
happens to be this very non-automatic vacuum 
brake which the London and North-Western are 
now fitting, and which averages 131,000 miles 
per fault; yet we know that it does not comply 
with the Board of Trade conditions; that it has 
failed to act seventy-one times, and has caused 
three collisions during the last half-year, and that 
it was responsible for the awful loss of life at Peni- 
stone two years ago. The third brake in order of 
merit, according to this mode of making a com- 
parison, is the Sanders-Bolitho automatic vacuum 
with leak-off arrangement, as used by the Great 
Western and Midland Companies, and which aver- 


ages 84,000 miles per fault. Again, we have to recall | 


that this system has been frequently condemned ; 
that it has, like the non-automatic vacuum, been 
directly the cause of collisions, and that after many 
attempts to make it succeed, the Midland Company 
are themselves altering it to a non-leak-off system. 
In this very return the Midland Company show 629 


vehicles on the improved system, which, however, 
only run 37,000 miles per fault against 171,000 
miles per fault made by the leak-off system on the 
same railway. Of course, if the system of com- 
paring brakes to which we refer, were the correct 
one, the leak-off arrangement should be 4.6 times 
better than the brake which is to replace it. We 
do not ourselves by any means wish to imply that 
these figures in themselves afford the slightest argu- 
ment against the improved system. It is indeed 
perhaps only what may be expected, for just as 
there would be no delays if there were no brake, so 
half a brake is less likely to give trouble than a 
whole one ; and we have shown that itis obviously 
no proof of merit for one brake to make a 
larger number of miles per fault than another. 
It is further clear that two brakes might have the 
same number of miles and faults, and yet the one 
might consist wholly of failures to act when re- 
quired, and the other of cases of simple delay 
through acting when not required. It may be said, 
however, that as the three systems we have re- 
ferred to, do not profess to work on the same 
principles, a comparison between them on such a 
basis must be of doubtful value, and that it would 
be more just to take two brakes which both profess 
to comply with the same conditions, viz., the West- 
inghouse and the Vacuum Brake Company’s auto- 
matic brake. As the Lancashire and Yorkshire 
Company, which is the second largest user of the 
latter system, do not return the mileage of their 
engines, we must in fairness credit them with the 
average number of miles run by the engines of 
the other railways using this brake, thus adding 
nearly 1? million miles to the amount in the return. 
The sume company also carelessly report sixteen 
cases against the Westinghouse brake, fourteen of 
which should obviously have been returned in the 
vacuum list. After including these extra miles 
and reports, the result is, for the Westinghouse, 
41,000 miles per fault, and for the vacuum 31,000, 
a conclusion distinctly in favour of the Westing- 
house, for whatever it is worth. Still, from the 
illustrations we have given, it must be perfectly 
clear to the inventors and upholders of the various 
systems that the mere number of reports and the 
miles run, not only form no indication what- 
ever of the bad features of a brake, but also that 
they afford no criterion by which to estimate its 
positive merits. If, however, the quality of the 
reports, and not the number, be considered, we 
shall be able to gather some useful information as 
to the former, but as regards the latter point, and 
the particular advantages of one system over 
another in the way of efficiency, these can never 
be obtained from what only professes to be a record 
of failures. We say nothing as to the bona fides, 
or correctness, of the returns, or of the extraordi- 
nary diversity in the number and quality of the 
reports from different lines using the same system, 
but an analysis in the sense we mention presents 
some interesting features. 

Taking the automatic vacuum and the automatic 
pressure systems, we are not surprised to find a 
considerable difference in the quality of the reports. 
The returns against the Westinghouse number 454 ; 
those against the automatic vacuum systems, 296. 
The miles run by the former being nearly 19 millions 
against 16} millions by the latter, giving an average 
of 1 in 41,000 for the Westinghouse, and 1 in 
55,000 for the automatic vacuum, taken all round. 
But whereas the whole of the Westinghouse delays 
are due to defective material and the neglect or 
inexperience of servants in about the proportion of 
four-fifths and one-fifth respectively, fully one-half 
of the vacuum delays are attributable to the principle 
of the brakes themselves, and are therefore not so 
easily remedied. The influence of frost and water, 
for instance, must always be expected to give 
trouble with any vacuum system, and of this defect 
we find no less than forty-five cases in both the 
automatic and non-automatic systems against one 
delay of three minutes attributed to this cause on 
the part of the Westinghouse. The most striking 
thing about the Westinghouse returns is the large 
proportion of burst hose pipes, no less than 61 per 
cent. being from this cause, and along with broken 
copper pipes, form 70 per cent. of the total reports, 
and these are due to the very simplest part of the 
brake. From changes recently introduced, however, 
we understand that delays from this cause are likely 
soon to be reduced toa minimum. But even handi- 
capped, as it is, by this large item, the Westing- 
house, as we have shown, runs 41,000, or one-third 





more miles per fault, than the Vacuum Brake Com- 
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pany’sautomatic brake with ball valve, while, if 
we omit the hose and copper pipes, there remain 
only 143 faults, and the mileage is increased to 
132,000 per case. 

Perhaps the most interesting fact to be gleaned 
from a careful analysis of the returns, is the re- 
markably few cases against the special parts of the 
Westinghouse system. For instance, only 21 air 
pumps and 6 drivers’ brake valves out of 1900 of 
each in use; 5 leaky couplings and 5 cocks out of 
upwards of 35,000 of each in use, and (excluding 
the Midland Railway) 8 triple valves out of nearly 
15,000, have been the means of causing delay once 
during the half-year. We exclude the Midland 
Company, because while they run a bare half 
million miles with the Westinghouse brake, they 
return 60 faults, 23 of which are attributed to 
‘‘triple valves sticking,” or less than 22,000 miles 
per valve; whereas, 15 other companies running 
36 times as many miles, average over 2} million 
miles per triple valve reported, or 105 times as 
many as the Midland Company. That the delays 
took place we do not doubt, but as other companies 
have found out, the fact of a brake not releasing, 
by no means implies that a triple valve has any- 
thing the matter with it, but simply that the con- 
ditions necessary for its working did not exist, 
owing to the ignorance or inattention of servants. 
Moreover, the fact alone of attaching the Westing- 
house and vacuum brakes to the same gear, as is 
done on the Midland Railway, may very easily 
give rise to irregularities. One great advantage in 
the use of a triple valve, viz., that it obviates the 
necessity for stufling-boxes or their equivalent, is 
very strongly brought out in this return, there 
being no less than 48 cases of ‘‘glands” and 
‘‘miniature sacks” reported against automatic 
vacuum brakes. On January 25, for instance, a 
train on the Midland Railway was delayed 34 
minutes by ‘‘ leakage at improperly packed piston 
rods.” This is a class of fault which the Westing- 
house brake escapes altogether. As regards the 
vacuum brake cylinders, with their pistons and the 
rolling rubber ring packing, these have caused 
trouble 53 times, as compared with two cases on 
the part of the Westinghouse, which were due 
wholly to neglect. That the consequences may be 
really serious is seen from the reports, particu- 
larly of the Lancashire and Yorkshire Railway, 
in which we read of ‘‘delay of 45 minutes, 
rolling ring twisted and jammed in brake cy- 
linder ;’ and there are several other considerable 
delays from the same cause. The release valves on 
the Great Western appear to be a source of much 
trouble. There have been thirty cases against one 
on the part of the Westinghouse, and it is interest- 
ing to note that while only eight triple valves out 
of some 15,000 in use caused slight delay in running 
over 18,000,000 miles, the Great Western ‘‘ leak- 
holes” caused delay nine times in running one-third 
of the distance, with one-fourth the number in use. 
We may mention another source of trouble which 
is avoided by the Westinghouse system. As is well 
known, automatic vacuum brakes can only be 
operated by the use of an auxiliary brake valve in 
the guards’ vans for the purpose of quickening the 
application of the brakes, and the employment of 
these has caused trouble eleven times during the 
half year. In short, if we take the special parts 
necessary for operating the brakes under a carriage 
in both systems, such as cylinders, reservoirs, 
triple valves, release valves, and $-in. cocks for the 
Westinghouse, and contrast the delays due to these 
parts with those arising from the corresponding 
parts of the vacuum systems, such as cylinders, 
reservoirs, pistons, rolling rings, stufting-boxes, 
miniature sacks, ball valves, leak-holes, and release 
valves, the result is very striking. The figures are: 
Westinghouse, 11; or 1 for 1} million miles; 
vacuum, 147, or 1 for only 111,000 miles—a pro- 
portion of 15 to 1 in favour of the Westinghouse. 

It is not easy to say of what simplicity in a 
brake consists, but so far as the returns go, it would 
certainly be easy to prove the simplicity of the 
Westinghouse pressure system. It is clear, more- 
over, that a brake, although perhaps it never 
caused delays, might nevertheless be compara- 
tively useless in many emergencies ; the really im- 
portant point is efficiency, and on this, as we have 
said, there is nothing of a positive character in the 
returns to throw any light. Needless to say that 
the value of the report would be greatly enhanced 
were the railway companies obliged to furnish data 
which would afford some means of arriving at com- 
parative conclusions on this point, 








ARMOUR. 

To indorse the principles we have advocated, and 
to emphasise our recommendations on the all-impor- 
tant subject of armour plating, we have already 
presented the opinions and conclusions of experts 
of broad experience, wide research, and influential 
standing; authorities to whom it would be quite im- 
possible to ascribe motives of financial, official, or 
social prejudice. In our present issue we add 
to other valuable evidence, the views of another 
American Commission and data from a recent pub- 
lication of the late Director of Naval Construction. 

Under a provision of an Act of the United States 
Congress the ‘‘ Fortifications Board,” to which we 
refer, was appointed by President Cleveland in 
1885, ‘‘ to examine and report at what parts fortifi- 
cations or other defences are most urgently re- 
quired, the character and kind of defences best 
adapted for each, with reference to armament, and 
the utilisation of torpedoes, mines, or other de- 
fensive appliances.” 

Before coming to their conclusions concerning 
armour, let us look for a moment at the composi- 
tion of this Commission. Although the vote of 
credit for fortifications is strictly an army one, the 
United States Congress recognised the importance 
of naval counsel, and required that two naval 
members, in addition to the army officers, should 
be added to the board. They deemed it requisite 
that to lay down rules for the most effective defence, 
a comprehensive acquaintance with attack is as 
necessary as the capacity to select sites and mount 
coast batteries. To these military elements were 
added the financial experience of one civil member, 
the expert mechanical and technical proficiency of 
another, while over all presided the Secretary of 
State for War. 

The report of this Committee indorsed the con- 
clusions of the Gun Foundry Board, some of which 
we have already cited, and which appear to have 
been accepted by all European powers as a fair and 
impartial authority. In regard to armour, the 
‘* Fortifications Board” reported that while they 
were not prepared to exclude compound or other 
varieties from the defences of harbours of minor 
importance, where it might be expedient to use 
armour not offering the highest resistance to pene- 
tration, they stated that the latest experiments in- 
dicated the superiority of the forged steel plates 
which were the production of the great works at 
Creusét, and that steel armour promised to replace 
both iron and compound. These findings are direct, 
and point conclusively to solid steel armour as the 
best material for protecting fortifications. 

Considering the question from a naval point, and 
one which seriously demands urgent action, in the 
estimate of weight of the ships under comparison in 
his ‘* Naval Review,” just published, Sir Nathaniel 
Barnaby, K.C.B., gives the proportion of total 
weight devoted to the armour and backing in his 
design of 1881, in the British Nile and Trafalgar, 
and in the Italian Re Umberto. The contrast in 
the efficiency of armour protection, as will be seen 
in the following Table, is quite as striking as Sir 
Nathaniel’s comparison of the types themselves : 





| Percentage of 


| 
Ship. | Armour and | Character of 


Armour, 





Backing. | 
Sir Nathaniel Barnaby’s design, 1381! 28.45 compound, 
Nile or Trafalgar ks ie ag 36.66 a 
Re Umberto J 23.00 steel. 





This difference in the percentage of armour not 
only represents an increased cost for the additional 
weight of material, but a sacrifice of from 5 to 
nearly 14 percent. of fuel, armament, and ammuni- 
tion. Can we afford this ? 

Agair, the claims for compound armour that 
‘*the manner in which the plate-upon-plate system 
lends itself to alterations or further development cf 
resisting power is a great recommendation” can 
have no application to ships, where even with the 
most careful calculations, numerous failures occur 
of greater immersion than was computed. A marked 
superiority of steel armour for ships may be found 
in the opinion of a high English authority who stated 
that ‘‘steel armour has, we believe, shown itself 
better than compound under certain circumstances ; 
these seem to be when the armour is very thick, 
and the backing not of the most rigid description.” 
To resist the wonderful progress that has been made 
with steel projectiles, if the plate is not to be 
easily perforated, it must be thick, while the cha- 
racter of the ship will not admit of rigid backing. 








Again, Orde Brown says that ‘‘ Wrought iron has 
a peculiar power to bear long-continued fire from any 
guns that are not capable of perforating it.” The 
departments’ ignorance of the enormous power of 
foreign projectiles has induced us to believe that 
compound armour was a suflicient protection. The 
energy of private makers, however, has opened our 
eyes to the inferiority of our projectiles, and con- 
vinced us at last that the time has passed when wecan 
expect to fight against guns that will not perforate. 
Look at the French steel shell that only a few weeks 
ago “went slap through an 18-in. compound plate, 
9 ft. of timber, and half through a10-in. plate at the 
back, and was practically uninjured.” And again, 
last week, at another of these magnificent projectiles 
which went clean through another 18-in. compound 
plate with scarcely any deformation, and with the 
utmost ease. We hear also of a 16-in. compound 
plate shattered bya shell of another maker. While 
in this case the shell did not remain intact, it 
dished the plate some 3 ft., cracked it through, and 
completely perforated it. 

The reports of French trials, both as regards plate 
reception and projectile tests, are much more favour- 
able. French and German steel projectiles have 
failed to destroy Creusdt steel plates both in Italy 
and France, while the recent proof of the plates 
for the Spanish ironclad Pelayo showed the French 
steel plate not only capable of standing the three 
regulation shots, but a fourth was afterwards fired. 

On every side we find powerful evidence of the 
inferiority of the armour-plating of our ships. Take 
even the Benbow, which was launched in January, 
1885, and delivered in August last into the charge of 
the Chatham authorities. She is the most powerful 
ship we have, and yet she has but 18 in. of com- 
pound armour, while the heaviest ships in the 
French and Italian navies carry 21 in. and 22 in. 
of solid steel. What a contrast! 

lf we give weight to the statement of the Eng- 
lish expert to whom we have already referred, 
viz.: ‘*The compound plates manufactured in 
France are equal to those made in Sheffield,” toge- 
ther with the fact that the makers of compound 
armour in France have never received a foreign 
order, but only from the French Government 
itself, it would appear that both England and 
France are continuing their orders for this type of 
armour in order to protect the industries they have 
encouraged, and not because they believe it to be 
superior to solid steel. 

With all these facts staring us in the face, and 
the knowledge of what steel shell can do against 
compound plates, even our conservative departments 
have realised the necessity for prompt action to 
remedy this serious deficiency in our naval arma- 
ment. Let us hesitate no longer, but follow the 
recommendations of the experts whose counsel has 
been asked, and protect our ships with the very 
best material that can be made or purchased. Open 
the contracts to public competition on such con- 
ditions that it can no. longer be said that our ex- 
periments are so deficient in just comparison and 
scientific exactness that they are of no technical 
value. 


THE INMAN COMPANY AND THE 
ATLANTIC TRADE. 

THE collapse of the Inman Steam Shipping Com- 
pany, one of the oldest of the various Transatlantic 
passenger lines, leads us to consider the causes 
which have in this instance led to so disastrous a 
result, and to speculate on the future development 
of this particular branch of shipping. 

The Inman Company has been essentially a 
private one, and until quite lately it made few 
appeals to the outside public for the funds required 
to carry on its business. Recently, however, an 
attempt was made to obtain 100,0001. for the pur- 
chase of a new fast steamer by the issue of a pro- 
spectus inviting subscriptions to that amount of six 
per cent. mortgage debentures. The failure of this 
attempt appears to have given the death-blow to the 
already tottering company ; which is now, we are 
told, to be amalgamated with another. 

There can be little doubt that the course adopted, 
in depending rather on the assistance of bankers 
and shipbuilders than on the purse of the ordinary 
investor, has for some time exerted an unfavourable 
influence on the company’s affairs. In these days 
of keen competition public companies appear usually 
to possess decided advantages over the private firms 
competing with them ; and it is a significant fact 
that the coup de grace has in this case been given by 
the failure of the public to respond to the invitation 
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lately given to venture their money in the under- 
taking. 

This, however, leads us to wonder if the day has 
come when the ordinary investor in shipping has 
grown tired of the fast vessels which it has of late 
become the practice to build. We read often 
enough of smart passages and wondrous trial 
trips; and the public—the travelling public, that 
is—are loud in their laudations on such occasions 
of the engineering skill which has led to such 
marvellous results ; but they are too apt to forget 
that the question, after all, is rather a commercial 
than an engineering one, and that the shareholder 
is the person best able to pronounce whether 
these results be really satisfactory or the reverse. 
There is no reason, from an engineering point of 
view, why the Atlantic should not be crossed in six 
days, or even less. The question is, will it ever 
pay to do so; and we can see little hope in this 
direction. As the speed increases, the weight of 
machinery and fuel becomes so enormous that little 
or no cargo can be carried ; and, though there may 
be a large amount of space available for passengers, 
there is not much likelihood of any sufficient in- 
crease in their number to counterbalance the loss 
thus incurred. If there were no limit .to the 
draught of water to which a vessel might load, such 
an objection would not arise, or at least only in 
a limited degree ; but, as this is one of the principal 
features of the case it is as well to consider what 
this really involves. 

Taking the case of two steamers now actually 
running, we find the results somewhat as follows : 


A B 

Gross tonnage ee 5000 7700 
Indicated horse-power é 5200 14,500 
Speed .. P nf Pip 15} knots 18} knots 
Number of crew... ita 158 p 
Displacement at 26 ft. .. a 9600 14,000 
Weight of ship and engines .. 5700 

» 99 fuel (including 25 per 6760 11,430 

cent space re me -. 1060 30 

Leaving a deadweight capacity 2840 2570 


In other words, the smaller vessel will turn out 
the larger cargo; and, though she may be able to 
accommodate only a third of the number of pas- 
sengers which can be carried in the other, it by no 
means follows that the number actually carried wiil 
be in the same proportion. Yet this, with the ex- 
ception of the saving of a day’s victualling, is the 
only point in which it is possible for the latter to 
compete with her. On the other hand, we find we 
must put against this the amount of capital—nearly 
double—embarked in the larger craft, the cost of 
over 1600 tons of fuel, the pay and victualling of 
120 extra hands, and the increased dock dues and 
insurance. 

There can be but one conclusion as to which of 
these is likely to be the most profitable under- 
taking ; and it can only tend to increase the sound- 
ness of dur great shipping lines, if investors are 
learning, perhaps rather late in the day, to look 
before they leap a little more than they have 
hitherto done. 

Meanwhile, the teaching of the last few years 
appears to lead us to the conclusion that economy 
of fuel obtained either by triple-expansion engines 
or otherwise, an increase in the breadth rather 
than the depth of steamers of this class, and twin 
screws in place of the present style of large pro- 
pellers, will be likely to effect more for the share- 
holder than any mere increase in the speed as 
obtained by present means. 








THE COLONIAL AND INDIAN 
EXHIBITION. 


SoutH AUSTRALIA. 


Sours Australia is at the disadvantage of being 
misnamed, There are points on the Australian 
continent which are further south than any part of 
South Australia; whilst, on the other hand, the 
most northern coasts are within the territories of 
that colony, if we except the isolated promontory 
of Queensland which terminates in Cape York. 
Central Australia would be the appropriate name for 
the colony, as the territory it occupies is a broad 
belt in the middle of the continent and stretching 
right through from north to south. The extent of 
this belt is 578,361,600 acres, so that next to 
Western Australia it is the largest in area of the 
Australasian colonies. 

South Australia was proclaimed as a separate 
colony on December 28, 1836, so that the year of 
the Exhibition sees it complete its half century. 
At the beginning of this year 10,642,963 acres had 





been alienated, the remainder being available for 
settlement. 

The estimated population in 1884 was 307,947, 
and the revenue for that year was over two millions 
sterling, whilst the value of imports was 5,749, 3531., 
and the value of exports 6,623,704/. At the be- 
ginning of the year 1885 there were 1059 miles 
of railway open and 263 miles in course of con- 
struction. There were also 5230 miles of telegraph 
lines in use. 

The absence of rivers is a great drawback to this 
colony. Flowing into the Southern Ocean there is 
but one navigable river, the Murray, and the 
entrance to this is rendered difficult by a bar which 
is ever shifting. The Murray and its tributaries 
is, however, navigable for many hundreds of miles. 
As might be expected from the absence of rivers 
the climate is unusually dry. The average rainfall 
at Adelaide, taken for a number of years, was 
21.3 in., the fluctuations being between 31.45 in. 
and 13.43in. The dry districts where the rainfall 
is much less, begin about 200 miles north of 
Adelaide and extend to the regions of tropical rain. 
The hot months are December, January, February, 
and March, but the heat is seldom very oppressive, 
the climate generally being said to resemble that 
of Southern Italy. 

The chief city, Adelaide, is situated on the River 
Torrens, which isan unimportant stream. Palmer- 
ston is the northern terminus of the overland part 
of the Adelaide and London telegraph. The Vic- 
toria, Roper, Daley, and Adelaide are fair-sized 
rivers, which flow northward and empty into the 
Indian Ocean. 

The area of land devoted to mineral production 
is small, and by far the greater part of the colony 
that has been settled is devoted to agricultural or 
pastoral industries. Wheat comprises the principal 
crop raised, the quality being very superior, and 
South Australian wheat is largely imported to the 
other colonies. In 1884 the product was 14,621,755 
bushels. The shipment of wool amounted in 1884 
to 2,618,626/. in value, and the shipment of minerals 
for the same year to 491,950/. The production of 
wine in 1884 was 473,535 gallons. 

South Australia possesses an apparently unlimited 
supply of iron ore, but the absence of coal renders 
this, at present, of small value. Analyses of iron 
ore exhibited in the Exhibition, made by Messrs. 
P. C. Gilchrist and Edward Riley, gave the fol- 
lowing : 


Metallic iron per cent. 69.23 24.08 
»» Manganese... nil, 39.68 
Silica... i ht aks trace trace 
Phosphoric acid is 7 .03 .08 
Sulphur dia ahi ve trace trace 
Moisture Sa 2» ad 


It would seem that any quantity of this ore may 
be obtained, as Sir Samuel Davenport states that it 
exists as a range of hills twenty miles long by half 
a mile broad, with an average height of 200 ft. 
Another sample of red ore, very similar to the best 
Cumberland hematite, was examined hy Messrs. 
Gilchrist and Riley. 

Copper mining has been in past times an im- 
portant branch of industry in South Australia, It 
is to be hoped that this source of wealth may be 
again revived, but at the present time the low price 
of copper, caused by the heavy competition of other 
countries, more especially in South America, where 
the cost of production is low, has led to the prac- 
tical suspension of copper mining in the colony. 
In the South Australian Court at South Kensington 
there are a good many exhibits relating to the 
copper industry, notably an arch of copper ingots 
over the doorway to the court contributed by the 
Wallaroo Smelting Company, and an exhibit of 
copper ingots by the English and Australian Copper 
Company. The Kapunda Mines were the first 
started in the colony, being opened in the year 
1842. This mine is not now being worked, but it 
has been estimated that the aggregate output was, 
in round numbers, about a million pounds sterling. 
The Burra Burra Mines were opened in 1845, and 
are situated about 100 miles from Adelaide. The 
company that worked these mines commenced with 
a capital of 1800I., but in the first seven months of 
working a net profit of 20,000. was made, and 
during the next four months an additional sum of 
50,0001. was earned. During the first three years 
the dividends paid amounted to 123,000/. The dis- 
covery of gold in Victoria caused nearly the whole 
mining population to migrate to the latter colony, 
whilst Burra Burra was in the height of its pros- 
perity, andin the following year the engines ceased 





to work, until 1855, when some Cornish miners were 
taken out from this country. In 1877 operations 
were again stopped on account of the unremunera- 
tive price of copper. During the 294 years of 
the company’s existence, 234,648 tons of ore were 
raised, the money value of the copper being about 
43 millions sterling. The actual profits of the 
company amounted to 826,585/. lls. lld. In the 
Wallaroo Mines, in Yorke’s Peninsula, the ore raised 
between March, 1860, and December, 1884, 
amounted to 428,333 tons, of a net value of 
1,970,553. From the Moonta Mine, situated a few 
miles from Wallaroo, between 1861 and 1885, the 
total quantity of ore raised amounted to 447,969 
tons, the value in the colony being 4,468,1241., 
whilst the value of the refined copper was 5,879,226. 
There are some other copper mines in the colony, 
but, as we have said, the industry just now is prac- 
tically at a standstill. 

Gold is said to be distributed throughout the 
colony, and the opening up of the country by rail- 
ways may lead to the development of the deposits, 
especially in the northern parts. Silver and lead 
have also been worked, but not to any great 
extent. 

The South Australian Court, like those of most 
other colonies, has a tasteful display of native 
woods. Amongst these are some varieties which we 
have already dealt with in our article on Victoria.* 
For instance, we have the red gum (Kucalyptus 
rostrata), the blue gum (Eucalyptus leucoxylon), 
which is known in Victoria as the iron bark, the 
stringybark (Eucalyptus obliqua), the wattle( Acacia 
decurrens), the blackwood (Acacia melanoxylon), 
and many others. The valuable blue gum of New 
South Wales and Victoria (Hucalyptus globulus) 
does not appear in the South Australian Court. 
Amongst other examples may be noticed the 
sugar gum (Hucalyptus corynocalyx), which is one 
of the most valuable timber trees of the colony. 
It attains a height of 130 ft., and is from 
4 ft. to 5ft. indiameter. The timber is durable, 
hard, heavy, and tough. It is said to be 
used for piles, planking, felloes, naves, posts, 
and scantlings. The Shea oak (Causarina quadri- 
valvis) grows very plentifully throughout the colony, 
although it does not attain any great size. The 
timber is useful for furniture, axe handles, spokes, 
naves, and turning purposes, being hard and 
durable. It is of a reddish-brown colour. The 
black oak (Causarina glauca) is a somewhat larger 
tree, the wood being used for similar purposes. 
The Broughton willow (Acacia salicina) affords an 
excellent timber for furniture making. The bark 
of the broad-leaved wattle (Acacia pycnantha) is 
used for tanning, for which purpose it is highly 
valued—so much so that its cultivation has become 
of late years quite an important industry. The 
bark lie 30 to 40 per cent. of tannic acid. The 
bark of the silver wattle (Acacia retinodes) is also 
used for the same purpose. Some large planks of 
different woods aaa railway sleepers are also shown. 

The manufacturing industries of South Australia 
are not important, the people having wisely devoted 
themselves to developing the natural resources of 
the country. The industries which have been de- 
veloped are nearly all dependent on working up the 
products of the country. These consist principally 
of milling, tanning, agricultural implement making, 
cloth making, &c. Cloth making is quite in its 
infancy, but hopes are entertained that a fair in- 
dustry will spring from this source. The manufac- 
ture of reaping and winnowing machines, ploughs, 
and scarifiers is said to be one of the most widely 
distributed industries. Formerly these implements 
were all imported from England, but it is found 
that home-made appliances, although dearer, are 
preferable, as the colonial manufacturers suit their 
designs to the special requirements of the district. 
This is particularly noticeable on scrub and stony 
lands. To this cause, we may add, by way of 
parenthesis, is to be attributed the loss, in times 
past, of a large part of our export trade in agri- 
cultural implements and machinery. The British 
manufacturer has been too stubborn or too slow- 
witted, or perhaps both. There is a fair propor- 
tion of general engineering work done, chiefly in 
Adelaide. There are also machinery works at 
Gawler, Kapunda, and some other parts. 

The railways are nearly all under Government 
management. The goods wagons are now all manu- 
factured in the colony, and some carriages have 
also been made there, as well as some tramway 





a 


* See page 308 ante, 
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carriages. Locomotives are imported from England, 
but their repairing gives employment to several 
hundred men. 

Of the many food products of the colony it is 
unnecessary for us to speak, although ‘‘ pumpkins 
up to 1501b., a radish of a long red variety weigh- 
ing 351b.,” and cauliflowers of 401b., seem appro- 
priate morsels at this time of the year. 








NOTES. 
ELECTROLYSIS. 

M. Renarp has conducted a series of experiments 
to demonstrate that the simple laws of electrolysis, 
which frequently do not seem to hold, become 
clearly apparent if sufficiently diluted solutions are 
employed. His solutions were of a concentration 
varying from 1, 2, 3, &c., ten-thousandths up to 
1024 ten-thousandths. Of these solutions he used 
one litre, with a thermopile yielding 3.65 volts, and 
employing two electrodes of 226 square millimetres 
surface (34 square inches). The negative electrode 
consisted of a platinum disc which was constantly 
moved to and fro by the arm of an electric bell in 
order to offer fresh liquid to the surface. The posi- 
tive electrode was a plate of the respective metal. 
M. Renard summarises his results as follow: In 
sufficiently diluted solutions the weights of metal 
precipitated are proportional to the degrees of con- 
centration ; the weights of metal are proportional 
to their chemical equivalents ; and since, according 
to Faraday’s law, these weights precipitated are also 
proportional to the current intensities, all metal 
solutions containing equivalent metal weights must 
have the same conductivity. This latter law had, 
by means of direct experiments, already been 
established by M. Bouty. 


Tue Nature or Eartu Currents. 

M. Landeren, a French savant, has for years past 
been making observatons on the nature and réle of 
earth currents at the city of Tortosa, and some of 
his remarks thereon are worthy of note. He believes 
that he has discovered the existence of telluric 
currents produced by the wind ; and he finds that 
the direction of the currents change during whole 
months at atime. From various experiments with 
aérial lines, a Mascart electrometer and galvano- 
meters, he obtains the result that when the telluric 
current and the wind are both in the same direc- 
tion, or if the angle their directions form is under a 
right angle, the deflections of the observing instru- 
ment are of the same sign; but when the wind is 
directly opposite in direction to the current or at 
an angle over a right angle, the deflections are of a 
different sign. He concludes that the potential of 
the telluric current is very feeble ; and that the 
wind electrifies the earth, rather than the wire, and 
developes in the earth a current of the same direc- 
tion as itself, flowing through the soil over a large 
cross-section. While upon this subject we may 
mention a published report from America (for the 
truth of which, of course, we cannot vouch) to the 
effect that Mr. Edison is occupying his mind with 
the problem of utilising earth currents for tele- 
graphic purposes. How he is to do it without the 
use of aérial wires is one of the mysteries of the 
report in question. 


Tue Norruwicu Town Bripce. 

The Northwich town bridge, which was erected 
in 1858, has been subsiding since 1875, and now the 
abutments are 3 ft. below their original level. 
This has so decreased the headway beneath the 
girders, that although it is ample for the passage 
of the barges when they are loaded, it is barely 
sufficient for them when light, and if the river be 
at allswollen the empty craft cannot pass. In 1880 
it was seriously proposed to raise the bridge 4 ft., 
but the owners and occupiers of the surrounding 
property which would have been affected by the 
operation raised a strong protest, and the scheme was 
dropped. The structural arrangements of the floor 
of the bridge were, however, modified by Mr. L. B. 
Wells, the engineer to-the Weaver, and 2 ft. were 
gained by this means, but at the expense of a 
very steep gradient on the town side. This gain 
has since been lost, and public opinion in the town 
is much exercised as to the next step. Those who 


are interested in the river traftic from places above 
Northwich, and have a regard for the general wel- 
fare of the district, advocate the erection of a 
swing bridge, which can be opened to let the 
barges pass, and may be allowed to sink, as 
everything does in this district, without any harm 
But a great number of the towns- 


resulting. 


people, looking only to the local interests, are 
agitating vehemently against the interruption of 
traffic caused by a swing bridge. They protest 
against having their main thoroughfare divided at 
frequent intervals to promote the convenience of 
the Winsford salt and chemical manufacturers, and 
prefer either to let matters remain as they are or to 
raise the bridge. We imagine that the former alter- 
native will not be allowed, however, as it is the 
duty of those responsible for the bridge to maintain 
a free course for the traffic, and it is certain that in 
a very short time the present narrow margin of 
headway will have disappeared. If the bridge be 
raised the question of compensation must be faced, 
for then the roadway will * 4 ft. or 5 ft. above the 
doorsteps of the adjacent houses, and forty-seven 
premises will be more or less affected, some so much 
as to require rebuilding. We think that under the 
circumstances the Northwich people will see that 
the swing bridge will entail the least sacrifice. If 
the salt trade of the district were extinguished, 
there would be little need of the bridge, nor of a 
good part of the inhabitants of Northwich also. 


STEEL PROJECTILES. 

We learn, but speak under reserve, that the 
current trials of steel projectiles at Shoeburyness, 
have so far, with one exception, shown that the 
armour-plates have done their duty better than the 
shell. Out of the number tried (and the Whit- 
worth shot alone remains to be fired in the first 
series), only the Holtzer projectile has shown, that 
compound armour-plating has no chance against 
chrome steel. We have already referred to the 
splendid performance of this projectile, and may 
repeat with some additions the particulars of the 
round fired. The gun was a 12. in. breech- 
loader, and the charge 295 lb. prismatic powder ; 
the projectile weighed 715 lb., and was 30.71 in., 
or 2.56 calibres long. The target was a5 ft. by 5 ft. 
compound Brown plate, 16 in. thick, backed by 
6 ft. of oak, 16 in. of fir backing, and 14 in. of fir 
balks and an old 7 in. wrought-iron plate. The 
range was 120 yards, the muzzle velocity 1934 ft., 
and the striking velocity 1913 ft. per second ; the 
striking energy was 18,176 foot-tons. Endowed 
with this tremendous energy the projectile passed 
through 16 in. of the steel and iron, making a hole 
rather larger than its own diameter, driving off flakes 
of steel from the surface of the target in a circle 
33 in. in diameter and 3 in. maximum thick- 
ness, and breaking up the plate into six pieces. 
Then it passed through the 8 ft. 6 in. of timber 
backing, and went 5 in. into the iron plate. It was 
found broken to pieces, but the havoc it had 
wrought spoke sufficiently for the wonderful quality 
of the steel, even if this cannot be improved, as the 
makers claim it can be. If what we hear be true, 
none of the other projectiles fired in the trials can 
show anything to compare with these results. We 
have, however, yet to learn what Whitworth steel 
is capable of, and we have every reason to antici- 
pate great things from it. Certainly the Holtzer 
shot fired on the 29th of last month, settled the 
question of compound plates, as compared with 
those of solid steel, and doubtless it was the expe- 
rience then gained that convinced the Ordnance 
Committee of the absolute necessity of obtaining 
suitable steel plates in the shortest possible time, 
either from home or foreign manufacturers. It is not 
improbable either that the Committee somewhat in- 
judiciously discounted the anticipated performance 
of the Firminy projectile, otherwise they would not 
have considered further trials unnecessary before 
recommending that a large order should be given 
through Sir W. Armstrong and Co. for Firminy 
projectiles. We trust that for the credit of the de- 
partment, and the good of the country, the best 
material will be purchased, whatever disappointment 
may be caused to individual contractors. 


Gotp Minine in Russia. 

One of the St. Petersburg newspapers has been 
drawing a very unfavourable comparison between 
gold mining in Russia and in the English colonies. 
From the Ural region to the Pacific, a distance of 
many thousand miles, the country the whole way 
is more or less auriferous, while at the easternmost 
extremity, in the province of the Amoor, the de- 
posits are the richest in the world. In the English 
colonies a gold rush is looked upon as a blessing. 
People crowd in from all parts, rendering assisted 
immigration unnecessary ; towns spring up as if by 
magic, in desert places; the country undergoes 
rapid development, and, in spite of the inevitable 


large discovery of gold. In Siberia, on the other 
hand, the tendency has always been to smother a 
gold discovery, in order to prevent in Western 
Siberia what is officially called ‘‘a disorganisation 
of the country,” and in Eastern Siberia, to check a 
rush of Europeans or Americans who might presume 
on their numbers to hoist a foreign flag. Until the 
discovery of gold in California, Siberia was the chief 
gold-producing country of the world, and from 1726 
to 1880, notwithstanding bad communications and 
worse government, is estimated to have exported 
120,000,000/. of gold. At present there is a steady 
yield of between 2,000,000/. and 3,000,000/1., a 
figure that might be increased tenfold if the crush- 
ing Government monopoly were removed, and the 
industry thrown open to private enterprise. A 
characteristic of the present state of things is that 
the annual yield remains the same or slowly 
increases, while the industry is shifting from the 
Ural and Altaic regions to the Amoor. The former 
deposits are abandoned, not because they are ex- 
hausted, but because the yield on the Pacific slope 
is three times as good as in western districts. 
The migration of the gold-diggers to the Amoor has 
been partially encouraged by the Government, as 
it wished to see in the new auriferous region a link 
opened up, but not by foreigners. It is for the 
latter reason that a law exists forbidding any 
foreigner exploiting gold in the Pacific districts of 
Siberia. When the migration was first encouraged 
it was expected that the mines abandoned in Ural 
Siberia would be taken up and worked by new 
arrivals from Russia ; but this expectation has not 
been realised, and Russia thus derives but a limited 
advantage from her vast auriferous possessions in 
Asia, compared with which, according to geological 
experts, the richest deposits elsewhere are insignifi- 
cant. Latterly, the Chinese have been opening up 
the gold country on their side of the Amoor, and if 
they were not as afraid of the: Russians as the latter 
are of the Americans, there is little doubt that 
several millions sterling in gold could be drawn 
yearly from the Amoor region, 


THE Rarupway MILEAGE OF THE BRITISH AND 
Russtan Empires. 


From an official report just issued it would 
appear that the total length of railways opened for 
traffic in Russia on the Ist of June was 25,634 
versts, or 17,000 miles. Of this total 3213 versts 
were owned by the Government, 21,075 by public 
companies ; 1129 versts were in Finland, and 217 
versts (the Transcaspian line) were controlled by 
the Minister of War. Last year about 700 miles 
were opened for traffic. Two railways were closed, 
the Sestroretsk and Oboyansk, having a united 
distance of 24 miles. In this manner the increase 
of the Russian railway system is less than in any of 
the great English colonies—Australia, Canada, and 
the Cape. In Great Britain itself, containing 2000 
miles of railway more than the whole Russian 
Empire, the communication system is almost com- 
plete, and the additions made every year are 
necessarily of a limited character ; but India, with 
her 14,000 miles of line open, and a yearly addition 
of 1000 or 2000 miles presses upon Russia closely, 
while at the rate Canada is progressing, that colony, 
with only 5,000,000 people, will in a few years 
surpass in railway mileage Russia with her 
100,000,000 souls, subject to the will of the Czar. 
According to a recent computation there are 30,000 
miles of railway in the fifteen principal English 
colonies, including India, Canada, and Australia. 
Adding thereto the mileage of Great Britain, we 
find that the British Empire possesses three times 
the mileage of the Russian Empire. In Asia alone 
the mileage of India and Australia combined 
exceeds the mileage of Russia. This year Russia 
is making extraordinary efforts to make amends for 
the apathetic policy of the last five years, but with 
all her exertions she will not have constructed by 
the end of 1886 more railways than either Canada, 
the Cape, or Australia. If our statesmen only 
knew what they were about they would lay out 
their money in exposed portions of the empire 
in railways rather than in fortifications that become 
obsolete in the course of a few years. Who can 
doubt, for instance, that 200,000/. spent in laying 
down 10 miles of railway near Esquimault, and 
alongside it 5000 emigrants, would prove in the 
long run a more powerful defence to the place than 
the same sum of money spent on guns and 
batteries? In these days of submarine mines 
harbours can be so quickly defended that with the 
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where it is impossible to planta large population, 
the best mode of rendering our colonies strong is to 
make them plenty of railways. Men and material 
resources are, after all, the real sinews of war, and 
not magazines and fortifications that decay and 
become obsolete within a few years of their comple- 
tion. 
Tur Brewers’ EXHIBITION. 

The Brewers’ Exhibition is, this year, remarkably 
devoid of novelties, and on no previous occasion 
can we remember it to have presented so little 
interest for the engineer. It may be that to the 
chemist it has a good deal to offer, but exhibitors 
now display a wise reticence in making public the 
many compounds which are designed to supersede 
the use of good malt and hops, and they keep them 
in the interior of their stands, into which the 
initiated only are invited to enter. The mineral 
water manufacturers appear in less numbers 
than usual, and do not offer many novelties. 
Messrs. Barnett and Foster, of New North- 
road, London, show a new self-acting bottling 
and corking machine, which is much simpler in its 
mechanism than those already in use. The cams 
which effect the syruping, filling, snifting, and cork- 
ing are of small dimensions, and are compactly 
arranged. A second machine is designed to fill in- 
ternally-stoppered bottles. As there are no corks 
required this machine is even simpler than the 
former. Messrs. Bratby and Hinchcliffe, of An- 
coats, Manchester, show a new bottle-washing 
machine, with an expanding brush, which thoroughly 
scrubs the entire inner surface of the glass. They 
have also a new wiring machine, which could not be 
described without the aid of drawings. A new 
form of bottle-washing machine is shown by Messrs. 
W. and T.8. Bucknall, of Kidderminster ; in this the 
bottles are mounted in pairs, mouth to mouth, on a 
see-saw beam, and are violently shaken endwise, 
after having been previously filled with soda water 
and shots. The solution gradually runs from the 
upper bottle to the lower, and then the bottles are 





reversed and it runs back again. 
done in a separate machine. Among the brewers’ 
engineers Messrs. H. Stopes and Co., of South- 
wark-street, 8.E., display an asbestos-packed shield 
valve invented by Messrs. Hawthorne and Moor- 
house. The valve is kept within the shield until 
it is nearly on its seat, when it advances beyond it. 
Messrs. G. J. Worssam and Son, of City-road basin, 
have on view a modification of their steam heater 
for worts and liquors. Into each tube there is fitted 
a thin splitlining pipe, which is designed to receive 
the incrustation which is deposited from the water. 
This liner, from its elastic form, fits very closely, 
and adds but little to the thickness of the metal to 
be traversed by the heat. This liner can be easily 
drawn out and the scale cracked off its surface. 
The British Gas Engine and Engineering Company, 
of 11, Queen Victoria-street, show an Atkinson 
differential gas engine fitted with refrigerating 
apparatus for the supply of cold air for butchers, 
fishmongers, and the like purpose. In this ma- 
chine, of which we hope to give a more detailed 
notice in a future issue, the compression and ex- 
pansion of the air take place in the same cylinder, 
the stroke of the piston during the expansion 
being reduced by a very ingenious contrivance. 


Tue Russian Perroteum Pire Line Concession. 

We have several times called attention to the 
determination of the Russian Government to con- 
struct a pipe line from Baku on the Caspian to the 
Black Sea, a distance of about 600 miles, for the 
conveyance of petroleum. It was originally in- 
tended that the entire line should be constructed of 
Russian pipes, but owing to the practical non- 
existence of a pipe industry in Russia, and the 
imperative need for the immediate construction of 
the line, the Russian Government has decided to 
allow 400 out of the 600 miles of iron pipes to be 
manufactured abroad, and is understood to be ready 
to concede even the remainder. Such a vast order 
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reservoirs, is too important to be disregarded by 
this country, and it may be useful therefore if we 
give the fourteen principal points of the proposed 
concession, for which the Russian Government is 
prepared to receive tenders at the present moment. 
1. The pipe line must be designed for the passage 
of a cheap supply of raw petroleum, and must be 
impartially worked. 2. The power of the line 
must aoe 160 million gallons of oil a year. The 
stoppages to traffic for repairs must not exceed 
twelve a year, or last beyond three days on each 
occasion. 3. When the traffic reaches 90 per cent. 
of the full working power of the line, a second pipe 
line must be put down within two years, of such a 
size that the total capacity of the two shall reach 
240 million gallons. 4. The maximum price to be 
charged for the conveyance of the oil shall be 
11 copecks a pood up to 30 million poods ; 104 
copecks from 30 to 40 millions, and 10 copecks 
beyond (equal 12s. to 13s. 6d. per ton of crude 
petroleum). 5. The capital of the company is 
to be 2,000,000/. sterling. The right to construct 
will be given without any guarantee or obligation on 
the part of the Government. 6. The companies 
must not own wells or refineries, or divert any of 
its capital to undertakings connected in any way 
with the pipe lines. 7. Should the traffic, however, 
fail, the company can acquire such wells and 
refineries with the sanction of the Government, but 
will enjoy no advantages in the traffic over other 
firms. 8. The pipe line to be opened within three 
years from the date of the formation of the com- 
pany. 9. The concession to run twenty years, during 
which the Government will allow no other pipe 
line to be laid down between the Caspian and Black 
Sea. 10. When the traffic exceeds 120 million 
gallons the company shall pay a tax of $ copeck a 
pood. 11. A sum of money to be lodged with the 
Government asa guarantee. 12. One-third Russian 
pipes to be used if possible. The second pipe line 
is to be made entirely of Russian pipes. 13. Crown 
lands traversed by the line to be given gratis to the 
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company ; and private lands to be surrendered on 
the same terms as lands to railway companies. 
14, The duty on the pipes, &., to remain a debt 
to the State, to be extinguished in ten years. The 
construction of this pipe line, whether by English 
or foreign capitalists, will cause such a drop in the 
price of petroleum that America will be compelled 
to adopt the bulk system without delay, to save her 
petroleum industry from annihilation. According 
to the representative of the Russian Minister of 
Finance, the Standard Oil Company is quite alive 
to the danger, and is not disposed to take sides 
with the barrel makers against the new system. 
We may add that the Belgian firm of Cockerill has 
already applied for the above concession, but the 
Russian Government is anxious for other tenders 
before it arrives at a decision in the matter. 


LITERATURE. 


La Chaudiére Locomotive et Son Outillage. Par GusTAVE 
RicHArD, Ingenieur Civil des Mines, Paris: Vve. 
Ch, Dunod. 1886. 

Tue name of M. Gustave Richard is well known to 
our readers as that of an able writer on engineering 
subjects—one who brings to his work considerable 
professional knowledge and wonderful assiduity, 
by aid of which he thoroughly traverses the ground 
under review, exploring every inch of it, and laying 
it as bare to the reader's gaze, as a field upon which 
a cloud of locusts have conducted their metho- 
dial operations. The amount of labour which has 
been expended on the work before us is enormous, 
and examples have been sought all over the world. 
The practice in England, France, Germany, Russia, 
and America, is freely drawn upon, and exposed to 
view by aid of a large number of engravings. The 
author has not indulged much in personal criticism, 
perhaps wisely so, for our own columns have shown 
how greatly the opinions of competent judges vary 
even in the salient features of locomotive practice. 
It needs a thorough acquaintance with the circum- 
stances of a country to speak authoritatively as to 
the best methods to be followed there, and even 
with the most mr local knowledge perfection is 
only attained as the result of a long series of ex- 
periments. It is only the least intelligent class of 
readers who desire to be told which method of con- 
struction to follow, and which to avoid; for the 
rest, aclear accountof the various arrangements in 
vogue and the results attained by their use, is suffi- 
cient, and from those they can select the type best 
titted to the peculiar necessities. 

A great part of the matter of the work has 
already appeared, as a series of articles, in the 
Revie Générale des Chemins de Fer. These have 
been partly remodelled to render them more con- 
nected, and the information has been brought up to 
the present date. It is a valuable feature of the 
book that it is not historical—the pages are not 
padded with obsolete matter which has no interest 
to the practical mechanic. It takes up the subject 
at the point where it is dropped in the classical 
work of M. Couche, and readers with a love for 
ancient history must refer to that volume. 

The author commences his subject at the firebox, 
treating first of its strength and then of the way in 
which its construction affects the economy of fuel. 
The use of corrugated furnaces receives very consi- 
derable attention, and the question of steel plates 
is illustrated by examples of American practice, and 
by the records of European experiments. The 
growing employment of petroleum refuse as fuel in 
south-west Russia forms a text for a complete de- 
scription of the apparatus employed by Mr. Urqu- 
hart, and also for that of other workers in the same 
direction, while the leading devices designed to 
secure the good combustion of different qualities of 
coal, are fully described. The barre’ of the boiler 
next comes under review, and the exclusive use of 
steel in its construction is prophesied as a result of 
the many experiments which are detailed regarding 
manipulation and employment of that metal. This 
part of the subject receives very extended attention, 
the tests of the material, the methodsof working, and 
the dangers to beavoided being dwelt upon at length. 
The part played by the tubes in the evaporation of 
the water naturally follows, and many attempts to 
supersede the ordinary arrangement by water tubes, 
are noticed. The theoretical aspect of the case 
is discussed, and leads to the conclusion, in the 
author’s opinion, that, in general, locomotive tubes 
are too long, and that the first metre of their 
length may well be replaced by a combustion 














chamber. The best method of arranging the 
exhaust nozzle is illustrated by numerous examples 
from English and American practice, and this, with 
a few pages relating to the chimney, concludes the 
second chapter. 

The third chapter relates to matters of detail. 
Forty-five pages are devoted to safety valves, and a 
very large number of types are illustrated and 
described. Next come water-level indicators, 
gauge cocks, pressure gauges, and fusible plugs, 
and the chapter ends with an inquiry into the causes 
of explosions. The fourth chapter deals with in- 
crustation in its various aspects, describing its 
causes and effects, and the composition and action 
of many substances which are employed to prevent 
or to modify it. The purification of water by many 
different processes is gone into, and a number of 
experiments relating to the sensibility of iron and 
steel to corrosion, are recounted. 

In Chapter V. the first thirty-seven pages are 
devoted to injectors ; then follow pumps, reheaters, 
appliances for filling the tenders, regulators, cocks, 
and whistles. Chapter VI. treats of the boiler as a 
whole, and incidentally touches on many other 
points. It includes several examples of American 
practice, such as the Mogul and Consolidation 
engines, together with English and Belgian types, 
discusses all the attempts to introduce compound 
engines, describes the peculiarities of tramway 
engines, and alludes to the fireless locomotives of 
Honigmann and Francq. 

This concludes the first part of the subject. The 
next introduces us to the manufacture of the 
boiler, and the tools used in the process. It com- 
mences with tube expanders, tube cutters, tube 
caulkers, tube extractors, and the like. Then 
follows rivetting machinery, the description occupy- 
ing thirty-five pages. From rivetting it is an easy 
step to punching and drilling, and under this head 
all the principal apparatus are described. Flanging 
presses and dies follow, and conclude the work, 
with the exception of a very complete index. 

From this brief summary, from which many 
important points are necessarily omitted, the reader 
will realise with what thoroughness the subject is 
handled. No pains have been spared to render it 
complete in every respect, and the engraver’s art 
has been lavishly employed to supplement the 
letter-press. For many years to come there will be 
no room for any further book on this subject, and 
even then this will continue to hold its position as 
an exhaustive treatise on the locomotive boiler. 


Kelly's Directory of the Engineers and Iron and Metal 
Trades, and Colliery Proprietors; comprising every 
Trade and Profession in any way connected with the 
above Trades throughout England, Scotland, and Wales, 
Fifth Edition. London: Kelly and Co. [Price, to 
Subscribers, 25s.; Non-Subscribers, 30s. ] 

The publication of this very important work com- 
menced in 1870, and now it has attained its fifth 
edition. It gives complete lists of all the various 
trades connected with the metal trade, or having 
any connection with or affinity to engineering from 
the first raising of the ores from the mines in this 
country, or their importation here, through all 
the various processes to which the metals are subject 
until they assume their finished form. The need of 
such a volume is amply evidenced by the many 
letters we receive asking the names of manufacturers 
of this or that kind of machinery. To the seller, 
even more than to the buyer, it is advantageous, as 
he requires to become acquainted with the whole of 
the manufacturers in the branch to which his goods 
appeal, and unless he can obtain a tabulated account 
of them, such as this work gives, he must make 
extensive inquiries to find them, and even then may 
overlook a very important section. 

The reputation of the publishers is a guarantee 
of the care and labour expended on the volume. 
They have a trained staff and an elaborate machi- 
nery for the production of books of this class, and 
no pains appears to have been spared in making 
the work perfectly trustworthy. All the places 
have been visited and the various particulars 
gathered on the spot. 





Registre Maritime ; Bureau de Renseignements sur Navires, 
1886-7. Paris: 2, Rue Favart. 
The Registre Maritime issues its book much in the 
same way as does Lloyd’s in this country. It is 
divided into two portions. The first opens with 
the rules for the classification and construction of 
vessels, whether of wood, iron or steel, or com- 
posite, together with tables giving the dimensions 
of the various portions, such as plates, frames, 


beams, rivets, masts, yards, cables, and the like. 
Then follow copies of the law of January 29, 1881, 
relating to merchant marine ; and of several minis- 
terial decrees fixing the premium to be paid upon 
ships built in and sailing from France, and the 
conditions under which these premiums may be 
attained. The latter part of the book is the register 
of vessels, and contains much the same information 
as is to be found in Lloyd’s book. The classifica- 
tion is, however, differently expressed; in the 
following Table the equivalents of Lloyd’s classi- 
fication are shown. 


istre Maritime, Lloyd’s Register. 
Regi 
1 G 1° Al 
Ire G 2° A1 in red 
e 0 7 
- = x , EL 
3e G 1° E 
3¢ G 2° F 
1re GI° 100 Al 
1” GII° 95 Al 
II* GI? 90 Al 
ai* Guile 85 Al 
x 80 Al 
pO Ee 75 Al 


The society was established in 1881 by Mons. A. 
Labadie, and occupies a leading position on the 
Continent. The book is well printed, and much 
of the contents appears both in English and French. 
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Tuer “ ALLIANCcA.”—The Allianga, the latest built vessel 
of the United States and Brazil Mail Steamship Com- 

ny, has started from New York on her first i) 
Bhe was built by Messrs. J. Roach and Sons, The 
Allianga is a screw propeller of 3184 tons register, with a 
cargo capacity of 150,000 cubic feet and a coal capacity 
(in bunkers) of 400 tons, She has three complete iron 
decks, and a hurricane deck with iron stringers fore and 
aft, orlop deck forward and side stringer aft ; the lower 
hold is divided by six water-tight bulkheads. Her length 
over all is 326 ft., beam 42 ft., and depth of hold 24 ft. 6 in. 
Her engines are compound condensing direct-acting in- 
verted, her cylinders 38 in. and 74in. by 54 in. stroke. 
There are two main boilers, double-ended, built of steel, 
20 ft. 8in. long by 13ft. 7in. in diameter, with 12 fur- 
naces. The Allianca carries a two-furnace donkey boiler, 





9 ft. 6 in. long by 8 ft. 6 in, in diameter. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 16, 1886. 

A SALE of 12,000 tons of English rails was made 
yesterday at 38 dols. per ton, to be delivered at New 
Orleans in ninety days. Five other transactions are 
about closing, for English rails, at about that figure, 
for Gulf and Pacific Coast delivery during the winter. 
American mills are negotiating for between 60,000 
and 70,000 tons of steel rails for Mareh and April 
delivery at 34 dols. to 34.50 dols., and smaller lots for 
January delivery have been contracted for this week 
by three of the trunk lines at 35 dols. to 35.50 dols. 
Several inquiries are in for steel rail blooms, but the 
best offers to-day are 25.50 dols. The inquiries for 
bridge iron have begun to assume the dimensions 
anticipated a month or six weeks ago. Two bridge 
builders are in the market this week for 4500 tons, and 
during the winter contracts will be placed for between 
10,000 and 12,000 tons of structural iron, for bridges 
to be built across the Mississippi and Missouri rivers 
during the coming season. Railroad construction up 
to date, on main lines, foots up 4100 miles, besides 
between 2500 and 2600 miles of reported side tracks, 
to say nothing of repairs. A great deal of material 
will be wanted during the coming spring in the 
Southern States. The demand for all kinds of wrought 
and cast pipe continues very heavy. Those interested in 
the manufacture of appliances for boring after, transport- 
ing, and consuming natural gas, have under considera- 
tion some mechanical appliances intended to accomplish 
these results more economically. The average pres- 
sure of natural gas at wells ranges from 3001b. to 
1000 lb. per square inch. The pressure at the point of 
consumption for domestic and household purposes 
generally is 8 oz. per square inch. Several new wells 
have been struck, and confidence in the permanency of 
supply is growing. The upward tendency in prices is 
still observable in iron, steel, lumber, wool, and in 
numerous manufactured products. During the past 
week the trunk lines gave orders for the immediate 
construction of between 11,000 and 12,000 freight cars, 
lumber and coal cars. Latest railroad earnings show 
an increase in the volume of business on the trunk 
lines, both north and south. The probabilities to-day 
point to a heavier increase in orders for all kinds of 
material, but productive capacity is being so steadily 
enlarged that there is no real occasion for an advance 


in prices. American Bessemer is selling at 18.50 dols. 
Foreign is quoted at 19 dols. Scotch pig has 
advanced. Steel blooms are 26.50 dols. Merchant 


bar iron is 1.80 to 2 cents. 








STRESS IN BEAMS. 
Distribution of Shearing Stress on the Cross-Section of a 
Beam. © 
By Provessors ALEXANDER and THOMSON. 

Ranking, in his ‘‘ Applied Mechanics,” Art. 309, falls 
into an error in finding equation (2) as the maximum 
value of equation (1). Unwin, in his ‘‘ Machine Design,” 
Art. 35, gives correctly $ as the ratio of maximum to 
average value of shearing stress on a square section 
diagonal vertical ; whereas, using Rankine’s equation (3), 
we get, also correctly, q,: q average=1; the fact being 
that q, is not the maximum in this case, but is really a 
minimum and equal to the average value of the shearing 
stress on the cross-section ; two equal maximum values 
occur, one above and one below, and at one-eighth of the 

depth from the neutral axis. 
ankine’s error is that he does not observe that in his 
equation (1) z varies as well as the integral, and so pro- 
ceeded to (2) making the integral alone a maximum. The 
integral is the geometrical moment of the portion of the 
cross-section beyond the point in question about the 


neutral axis ; putting G for this integral, then & must be 


made a maximum, and not G alone. 

_ This error of Rankine’s seldom vitiates results in prac- 
tice, because in most of the economical sections z diminishes 
towards the centre, while G always increases to a maxi- 
mum at the centre; the quotient thus becoming a maxi- 
mum with G. Further, in rectangular and elliptic sections, 
although z increases towards the centre, it does not happen 
to do so sufficiently to counterbalance the increase of G ; 
and the numerical results tabulated by Rankine are, as a 
matter of fact, correct. 

_ It is to be regretted that this error should have remained 
in so many editions of Rankine’s ‘‘ Civil Engineering” and 

Applied Mechanics,” and also that it should appear in 
some works of a more recent date. 

For a built wrought-iron section in the form of a cross, 
the maximum intensity of shearing stress is much greater 
than 9 deg., and occurs at the longitudinal plane of division 
between the web plate and angle irons; the shearing 
stress to be borne by the rivets is the amount of this stress, 
= ay the diameter and pitch of the rivets are determined 

y it. 

The complete investigation with diagrams showing the 
distribution of shearing stress in several cross-sections, in 
which the maximum does, and several in which it does 
not occur at the neutral axis, is given in Alexander and 
Thomson’s ‘‘ Elementary Applied Mechanics” (Macmillan 
and Co., 1883, Part II.; page 261. 








GeRMAN Rats in Cuina.—Krupp, of Essen, has ob- 
— a order for 1800 tons of steel rails on Chinese 
nt, 


LAUNCHES AND TRIAL TRIPS. 

On Wednesday, October 20, Messrs. William Denny 
and Brothers, Dumbarton, launched the Vulcano, a steel 
screw steamer of 358 tons gross register, measuring 150 ft. 
by 28 ft. by 9ft. 6 in., and especially designed for river 
and coast work. She is being fitted with compound 
surface-condensing engines of 180 indicated horse-power. 


A new “‘Glen” Line steamer, named the Glengyle, had 
her official trial trip on the Firth of Clyde on Friday, 
October 22, She has been built and engined by the 
London and Glasgow Shipbuilding and Engineering Com- 
pany (Limited), and is owned by Messrs. pybens 
Gow, and Co., London and Glasgow. She is a vesse of 
3460 tons gross, and measures 370 ft. by 45 ft. by 34 ft. 
6in. Onthe part alike of builders and owners, noex- 
pense has been spared to render the Glengyle in every 
respect one of the most complete steamers on the ocean. 
The engines are of the triple-expansion type, the cylinders 
being, respectively, 34 in., 53 in., and 87 in. in diameter, 
with piston stroke of 54in. There are three double-ended 
pals ws steel boilers, fitted with Fox’s patent corru- 
gated furnaces, and working up to a pressure of 140 lb. 
square inch. While the vessel was ‘‘ running the 
ights” she attained a mean speed of 14} knots per hour, 
with 2000 tons of deadweight on board, and her engines 
developed 3500 horse-power. One special feature of the 
engines is the employment of Joy’s valve gear. The 
pear ae is the fifteenth steamer built by the London 
and Glasgow Shipbuilding and Engineering Company for 
the same owners, 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday and prices improved to the extent of 54d. per 
ton. Transactions were reported on forenoon ’Change at 
42s, Okd. to 42s. 34d. cash, also at 42s. 2d. to 42s. 5d. one 
month, with sellers at the close at 42s, 34d. cash and 
42s, 54d. one month, and buyers at 4d. per ton lower. In 
the afternoon business was done at 42s. 3hd. to 42s. 64d. 
cash, also at 42s. 6d. to 42s. 8d. one month, the close being 
buyers at 42s. 6d. cash and 42s. 8d. one month, and sellers 
asking 4d. more per ton. Friday’s market was also firm, 
and _— were run up an additional 4d. per ton, makin 
an advance of 9d.on the week. A considerable amount o 
speculative business was done, but the holders had the 
best of it. The forenoon prices were 42s. 9d. to 42s. 104d. 
cash and 42s. 104d. to 43s. one month, and at the close 
there were sellers at 42s. 10d. cash and 43s. one month, 
with buyers at 4d. per tonless. Business was done in the 
afternoon at 42s, 94d. to 42s. 114d. cash, also at 42s. 114d. 
to 43s. 14d. one month, and the close was sellers at 
42s, ry = cash and 43s. 04d. one month, and buyers offer- 
ing $d. lessper ton. sae warrants changed hands 
during the day at 34s. one month, and hematite warrants 
were quoted at 45s. 9d. buyers and 46s. sellers one month. 
The warrant market opened strong on Monday, at an ad- 
vance of 2d. per ton, but became less firm, and the opening 
gain was lost, the close being at the same quotations as 
on Friday. Transactions took place in the morning at 
43s. O}d. down to 42s. 10d., and back to 42s. 11d. cash, 
also at 433. 3d. down to 43s., and back to 43s. ld. one 
month, with sellers at the close at 43s. 1d. one month, 
and 42s, 11d. cash, and buyers at 4d. per ton under. In 
the afternoon business was done at 42s. 10d. and 42s. 104d. 
cash, also at 43s. and 42s, 114d. one month, the close 
being buyers at 42s. 10d. cash and 43s. one month, and 
sellers at 4d. more per ton. 
quieter, and prices fell 24d. from Monday’s closing quota- 
tions, as there was some realising byholders, while buyers 
were less anxious to purchase, having evidently to some 
extent covered their previous sales. Business was done 
in the forenoon at 42s, 10d. to 42s. 11d. cash, and from 
423, 114d. to 43s. O4d. one month, and there were buyers 
at the close at 42s. 11d. cash and 43s. 1d. one month, with 
sellers at 4d. perton higher. The afternoon quotations 
ranged from 42s. 11d. down to 42s. 8d. cash, and from 
43s. down to 42s. 10d. one month, the market closing with 
sellers at the lower quotations, and buyers offering 4d. per 
ton less. The prices of Middlesbrough and hematite 
warrants declined in sympathy with those of Scotch 
warrants. Prices fluctuated somewhat to-day, and the 
close in the forenoon was 423, 54d. cash, and the month 
price nominally 42s. 7d. Down to 42s. 44d. cash and 
42s. 6d. one month, were accepted in the afternoon ; the 
close, however, being buyers at 42s, 6d. cash, and 


Much of the firmness prevailing since last report has 

due to the fact of Messrs. Baird and Co. (in Ayrshire, the 
Eglinton Iron Company) having yielded to their miners 
an advance of 6d. per day in the rate of wages, being the 
amount of the reduction made in the month of July. 
Messrs. Merry and Cuninghame followed the example 
thus set them, so that now both the coal and ironstone 
miners all over Lanarkshire and the West of Scotland 
generally may be said to have secured the first advance 
of wages. It is probable that Messrs. Baird and Co. will, 
as soon as possible, arrange to blow in some of the fur- 
naces that were recently dam out. There are many 
indications of the iron trade having now commen to 
improve, and it is earnestly hoped on all hands that the 
improvement will continue. Orders are only coming to 
hand very slowly from the United States and the Conti- 
nent, but Canadian orders are said to have been booked 
on a very fair scale up to the end of the shipping season. 
Taking it as a whole, the export trade in Scotch pig 
iron is far from being active. Last week’s shipments 
amounted to 8651 tons, as compared with 6531 tons in 
the preceding week, and 7210 tons in the correspond- 
ing week of last year. The United States took 1125 





|Jtons; Canada, 1040 tons; Australia, &c., 400 tons; 
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Germany, 560 tons; Russia, 125 tons; Holland, 
200 tons; Belgium, 130 tons; China and Japan, 200 
tons; and other countries took smaller quantities. 
Up till the end of last week the shipments for the year 
showed a falling off to the extent of about 48,000 tons, as 
compared with those of the same period of last year. 
With a furnace blown out each at Eglinton, Lugar, and 
Portland works (all in Ayrshire), there are now only 66 
furnaces in actual operation, as against 91 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
830,002 tons, as compared with 827,739 tons yesterday 
week, showing an increase of 2263 tons. 


The Steel and Malleable Iron Trade.—The strike at Dalzell 
Steel Works, Motherwell, is now entirely at an end, much 
to the satisfaction of all parties. A number of the men 
resumed work last week, and all the departments were 
got into full swing at the beginning of the present week. 

ast Saturday Mr. John Colville had a confidential meet- 
ing with the men, and expressed the hope that no feeling 
would be shown by the workmen, the fullest assurance 
being given that none would be shown by the firm or by 
himself personal! Messrs. Colville have quite a lot of 
work in hand, and they are receiving many fresh inquiries, 
The steel trade of Lanarkshire is participating in the im- 
provement now becoming so general, the results of which 
is seen in the fact that prices have advanced all round 
from 7s. 6d. to 15s. per ton according to the nature and 
quality of the materials, A very confident tone is making 
itself felt amongst the makers. The same is also true of 
the malleable iron trade. Prices have already advanced 
—in some cases to the extent of 7s. 6d. per ton from the 
lowest level, and it is confidently expected that another 
advance will be commenced at the close of this month. 
Several of the works are well filled with orders, some of 
them at the recent advance in prices. 


The Coal Trade.—Most of the miners throughout Lan- 
arkshire and the adjoining counties are now going in for 
four days’ work per week, in the hope that the coal- 
masters may so advance prices as to be able to concede 
another rise of wages to the extent of 6d. per day. Two 
bodies of coalmasters held meetings in Glasgow to-day for 
the consideration of the matter, and in both cases they 
resolved that they would give no further advance in the 
mean time. It so happens, however, that in one or two 
instances the second advance has already been conceded 
in Lanarkshire, and that fact is not unlikely to urge the 
miners to persevere in pressing their demands. The Fife 
and Clackmannan miners have not yet got any advance 
of wages, notwithstanding the fact that rices eve been 
raised and shipments are very large. They are likewise 
going in for a restriction of the working week to four 

ays. 


The Clyde Warship ‘‘ Ajax.”—Specifications have been 
placed in the hands of the Greenock and Port-Glasgow 
shipbuilders by the eB authorities for replacing 
the steel upper deck of H.M.S. Ajax with teakwood. 
The contract, which is to be carried out at the Tail of the 
Bank, opposite Greenock, where the vessel is now lying 
as the Clyde guardship, is expected to give employment to 
a large number of carpenters, 


The Isle of Man Steamers.—The two new paddle steamers 
for the Isle of Man passenger trade, which were spoken of 
last week as being laid down in Fairfield Shipyard, are to 
be vessels 330 ft. long by 40 ft. beam, and are to have 
oo. of 6500 horse-power to propel them at a high rate 
of speed. 





A Broken Krupp SHart.—A Krupp steel shaft made at 
Essen broke on board the steamer Boaz, above Memphis, 
the other —, after being in use on the Mississippi 
three years. It had made about 10,000,000 revolutions, 
the average being 3,250,000 per season of five months. 
The shaft was 32 ft. 7 in. long, and 13§ in. in diameter 
ht the centre, where it broke. It weighed about 

ons. 





_ FAREWELL DINNER TO PROFESSOR JENKINS. — Professor 
Jenkins was entertained to dinner on Tuesday night at 
the Holborn Restaurant by the members of Lloyd’s 
Register Cricket Club on the occasion of his leaving the 
service of Lloyd’s Register of British and Foreign Shi ping 
to enter upon his duties as Professor of Naval Architec- 
ture and Marine Engineering in the John Elder chair at 
the ee og Glasgow, to which he has recently been 


appointed. Mr. Benjamin Martell, the Society’s chief 
surveyor, presided, and was supported by a large gather- 
ing of the London staff of the Association. Mr. Martell, 


in the course of his speech, said that although the John 
Elder chair was porn filled by a very able man in 
Dr. Elgar, he had no hesitation in saying, from his inti- 
mate knowledge of the exceptionally high abilities which 
Professor Jenkins possessed, that the chair would suffer 
no loss through the change. He could conceive of no one 
who was better qualified to undertake with complete 
success the duties of the high position to which he had 
been appointed. He had what was of the greatest im- 
portance to a teacher, a perfectly open mind, no “‘ fads,” 
and the happy faculty of clearly ——— to the minds 
of students precisely what he wanted them to understand. 
The governing body of the Glasgow University was much 
to be congratulated upon the choice they had made in 
their new professor. Professor Jenkins briefly responded. 
He said that it had been his happy lot to labour during 
the past six years in the department over which Mr. 
Martell so worthily presided at White Lion-court, and he 
could not lose sight of the fact that any qualification 
which he might — for the position which he was now 
called upon to fill, was largely due to his connection with 
Lloyd’s Register. 
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STEEL CHAINS. 
On the Casting of Chains in Solid Steel.* 
By M, Ferp. Gautier, Paris. 


For a number of years past there has been an increased 
tendency to substitute steel, in one or other of its forms, 
for wrought iron. Hitherto, however, the chain manu- 
facture has resisted the encroachments of steel to a larger 
extent than most other departments of the trade. This 
has been due to the necessity that has hitherto existed for 
welding the links, since it has appeared to be difficult to 
apply steel to this purpose. 

he manufacture of chains in wrought iron may be re- 
garded as divisible into several distinct processes, accord- 
ing to the size of the links, viz. : 

1, For links of small diameter, a round bar of wrought 
iron, cut to a suitable length, is heated, curved by hand, 
and hammered on the anvil. When the link has been 
pa and passed through the end of the chain, it is 
ap-welded at the end of the largest diameter of the 
ellipse. This method is largely employed, especially in 
the northern part of France. 

2. For links of larger diameter, a round bar is heated in 
a furnace, cut to the required length, and then me- 
chanically bent and curved according to a suitable 

attern. The link is then attached to the chain, when it 
is ready for welding, and the weld is made, not at the top 
of the link, as in smaller diameters, but in the middle of 
its flat part. This is the method adopted in Chester, and 
is one that is mainly used for chains of large size for the 
Royal Navy. 

3. For links of the largest diameter, the bending and 
welding is done under the steam hammer, so that the link 
really becomes a forging. 

The most serious drawback hitherto to each of these 
three processes of manufacture has been the difficulty 
of securing a good weld. For this purpose experienced 
men have been necessary, but notwithstanding their utmost 
skill, it generally happened that the several links were 
not altogether of the same size, and the weld was not 
always perfectly good. 

Some years ago experiments were made by MM. David 
and Damoiseau, of Paris, with a view to casting chains in 
steel, and so to get rid of the process of welding in that 
industry. A bar of soft steel, cut in the form of a plate, 
was made to assume the shape of two elongated rings, tied 
together by a flat piece, and this became the origin of the 
link, It was found that in curving such bars in the form 
of a U it was possible to tie them together through the 
two elongated rings, and so make a continuous connection. 
The experiment, however, was only partially successful. 
The weight of the chain was not at reduced, as com- 
sared with wrought iron, by the alteration of form. The 
inks were moved more stiffly, and they were not so easily 
curved in different directions, especially on a small 
radius, Another serious difficulty was that of catching a 
link in such a way as to stop the falling of a chain cable, 
or other chains used in the merchant marine. 

Perhaps it may be interesting to state here that another 
process of manufacturing chains, which has had its origin 
in France, and which possesses the advantage of allowing 
the usual form of the links to be retained, is as follows : 

A steel bar rolled into the form of a section resemblin 
a cross—being similar to two cross links in horizonta 
projection—is drilled and cut with suitable tools into 
the form of an ordinary weldless chain, This process, 
however, involved a great deal of work and much loss of 
metal in reducing the bars to the form of links, so that 
it could not be regarded as economical. In other respects 
it might have become established as a good process. The 
true solution of the ye would appear to be that of 
producing a moulded or cast chain. This seems to be 
possible with certain descriptions of metal, when the 
shrinkage is moderate, but otherwise numerous cracks 
would be likely to occur in the links. 

At the last meeting of the Institute, an endless curb 
chain of Indian manufacture, cast in bronze or brass at a 
single operation, was shown by the President , and at the 
Inventions Exhibition last year a chain was exhibited, of 
large size, cast in Delta metal, and of very small shrinkage 
indeed. This chain was intended for a large Brazilian 
cruiser, Riachuelo, which was constructed in this country. 

The casting of chains in solid steel appears, theoreti- 
cally at any rate, to be a more difficult process, having 
nogne’ to the conditions which it is necessary to fulfil, viz.: 

. Inorder toarrive at an economical product which could 
compete successfully with ordinary wrought iron, weight 
for weight, it is necessary to have a quick method of 
moulding the chains. 

II. It is necessary to employ steel of such a character as 
to afford the most perfect security—steel that is quite 
solid, and absolutely without blow-holes. 

III. It is necessary to avoid all cracks, or similar de- 
fects likely to result from the shrinkage of the metal. 
Absolute security must also be provided in this direction, 
otherwise the chains would obviously be quite unfitted for 
use in so important an employment as the merchant 
marine, 

The problem presented for solution was therefore a 
difficult one, but my friends MM. Joubert and Leger, of 
Lyons, have, I believe, succeeded in overcoming all the 
difficulties involved, by a process which I shall now pro- 
ceed to describe, and which combines chilled casting and 
instantaneous removal from the moulds. 

I. A chilled casting, or, in other words, casting the 
metal in an iron mould, is obviously, when practicable, 
both the readiest and the most economical process, the 
work being reduced to a cleaning of the moulds and scrub- 
bing them with graphite. This labour can be performed 
by boys, or by women, and special or experienced work- 





* Read at the London meeting of the Iron and Steel 
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men are not necessary. Chilled casting is the best method 
of retaining unaltered the structure of steel which was 
originally without blowholes. It is easy, for example, 
to get a solid soft steel, if silicon and manganese are 
added in suitable proportions ; but it is not always pos- 
sible to maintain it in that condition if it is cast into 
complicated shapes by the use of sand moulds. This diffi- 
culty is due to the action of the metal on the moulds, in 
which gases are occluded that are unable to escape before 
solidification takes place. The adoption, therefore, of a 
chilled casting, which secures the minimum amount of 
action between the metal and the mould, must be pre- 
ferred. By this process, ordnance is manufactured in 
solid steel at Bofors, for the Swedish Government, as ex- 
lained by;me in a paper which I read some years ago 
fore the Institute. 

II, Instantaneous removal from the moulds is another 
point of importance, which it is absolutely necessary to 
attend to in producing chains with a metal having so high 
a shrinkage as steel. This is the only method where i 
the links can become free to contract, and by whic 
cracks can be got rid of. From the drawings and photo- 

phs which accompany this paper it will readily be seen 

ow MM. Joubert and Leger have solved this difficult 

problem, and the specimens will show the success that 
they have achieved in practical working. 

In carrying out this process a link, having been pre- 
viously cast, is kept in a vertical position through an iron 
casting block, which is in two pieces, one of them lying 
upon the other in a horizontal position. At the end of 
this block there is a casting hole, used as a head to feed 
the casting. This part of the mould may be made in 
sand, in order to keep the steel liquid for a longer period 
than it would be if cast in iron, should such a course be 
rendered necessary by the special character of the steel 
employed. 

he instantaneous removal from the moulds is done 
through three blocks or taps, which are connected with a 
shaft that may have an oscillating movement, supending 
upon a hand beam. ‘Two of these blocks are so arrange 
as to act on the two ends of the upper part of the mould, 
which they can thereby raise, whereas the third block, 
being connected with the lower part of the mould can let 
it down. Thus, by the simple movement of a hand lever, 
the mould may be opened, and the casting is thereby 
directly liberated, so as to cool and shrink. The same 
result could, of course, be obtained by the use of hydraulic 
power acting on three cylinders, so arranged as to operate 
together in two opposite directions. 

he finishing Hi the chain is quite a simple process. 
Several casting-blocks are placed on a revolving turn- 
table, or it may be on a truck rolling on wheels. It is 
possible to cast ‘several pieces of chain together, each cast 
adding a link. After the opening of the moulds a work- 
man cuts the head off the link, and afterwards files the 
cut, if that should be necessary. The links are subse- 
quently placed in a vertical position, and the casting is 
continued as before. The chain having been completed 
in this way, it'is annealed and hardened in oil, if neces- 
sary, after which it is ready to be tested. 

It appears superfluous to describe the advantages of a 
process at once so simple and so quickly performed as that 
which I have just referred to. The process is one that 
opens up a new field for the successful employment of the 
highest qualities of steel—such steel as can be trusted to 
remain solid and without blowholes when cast in chilled 
moulds. Crucible steel generally would be suited to this 
purpose, and probably also the Mitis metal, the high 
manganese steel, and chrome steel. If, by this process, 
better chains can be manufactured with a diminished 
weight of metal, it would manifestly be an important de- 
parture, and especially for naval purposes. 

In conclusion, I beg to submit some specimens here- 
with, which illustrate the process ete Be ayy 

No. 1. A piece of chain, 20 mm. diameter of link, which 
has stood a pull of 38 tons per square inch. 

No. 2, A piece of chain nearly lin. (24 mm.) in dia- 
meter; and 

o. 3. Three links connected together, having a dia- 
meter of 48 mm., or nearly 2 in. 








BURNING GAS TAR. 
Hints on the Practical Burning of Tar for Heating 
Purposes. 
By Joun T. Kay, C.E., Engineer to the Sheffield United 
Gas Company. 


THE price of tar having fallen so low, and our make 
being equal to 10,000 tons per year, I was asked by my 
directors if I could burn it profitably. I at once set to 
work to see if it were possible, knowing at the same time 
how many had failed in their attempts to burn it from 
various causes, and that others who had been partially suc- 
cessful, had only burnt a small percentage of their pro- 
duction. I must confess that after trying in very many 
ways to overcome the difficulty I met with very poor 
encouragement ; the chief difficulty lay in getting the tar 
to flow whenever required. After trying almost every 
conceivable plan suggested by the workmen, foremen, 
and superintendents, I was still unsuccessful in accom- 
plishing anything like what I desired. I then visited 
several works, and found my professional brethren suffer- 
ing from the same causes ac myself. I examined the 
various inventions, both with steam and without, but 
none of them satisfied me as being right. Several parties 
have and are using steam to blow the tar into the fires, but 
it is impossible to blow tar into the fire when it will not 
run, and when such is the case woe be to your brickwork 
and boiler plates, and also your heats and retorts. After 
seeing, hearing, and experiencing all that I had, I came 
to the conclusion that it must be dealt with in some other 





In the first place it must be filtered ; in the second 


way. 





it must be thinned or liquefied ; and thirdly, it must be 
measured, to get some reliable data to work upon; and 
lastly, it must be got into the fires pure and simple, with- 
out either air, water, or steam being mixed with it. 
Having these things before by mind, I set to work to 
accomplish them if possible, and the following results justify 
my having patented the apparatus, for I find I can burn 
any quantity of tar I like from our entire make down to 
5 per cent., Dut itmust be burnt ina puper way, i.¢., there 
must always be a good bright fire under the retorts to 
consume a stream of tar flowing through a hole no bigger 
than what you could insert an ordinary pin in, and 
under 10 lb. or 12 lb. pressure of steam. For boiler 
fires, any refuse that will burn to keep the fire in is suf- 
ficient for the purpose ; theréis not the slightest difficulty 
in keeping the steam up. All our boilers are, or soon will 
be, fitted up with the appliance, and by adopting this 
system the gas companies will become masters of the 
situation, so far as the price of coke, coal, or tar are con- 
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cerned ; they can burn the tar when they find it more 
profitable to do so than tosell. If, on the other hand, 
the price of tar goes up, they can at once turn off the 
cocks and sell it ; but that will have to be determined b 
local circumstances, and the price that can be got for bot 
tar and coke. 

We have the whole of our retorts heated by it, and the 
only difficulties we find are (although easily overcome) 
the following. When the tar has been turned off for a 
short time the small hole in the delivery pipe becomes 
stopped; a tap at the pipe, or better still, a very fine wire 
hook, will clear the hole at once. Then, again, the tar 
must not be allowed to run until the fire is well burnt 
through, which will be about 15 minutes; after that the tar 
can be allowed to run for about 25 hours, but that will de- 
pend upon the sizeof the furnace, and will require gauging 
accordingly. It will be seen by the description I have 
given, that tar-burning is no longer a difficulty, i.e., if 
simplicity in operation be adopted and the instructions 
herein contained be giventothemen. The accompanying 
sketch will serve to illustrate my system ; here A is the 
gas inlet, B B perforated filtering trays, C and C! steam 
inlets, D_safety valves, E the tar filtering and heating 
a F the discharging cylinder, G a valve connecting 
the cylinders E and F, H the tar discharge pipe leading 
to the furnaces, II blow-off cocks, J a pipe for carryin 
off condensed steam and ammonia liquor to the tar an 
liquor tank ; K is a fine wire gauze filter. 

must confess the prejudice of the men has been a great 
difficulty to overcome, but now I am enabled to say that 
any one desirous of seeing the system in full operation 
(as many have already done) can do so at our works by 
either calling at my office or writing for permission to 
see it at any time. 





QUEENSLAND RaitwayYs.—The report of the Queensland 
Commissioner of Railways on the general working of the 
Queensland Railway Department in 1885 shows that the 
total capital authorised to be raised for railway purposes 
by the Queensland Parliament now stands at 16,625,487/., 
of which 10,027,0002. had been expended at the close of 
last year. The total expenditure on capital account 
during 1885 was 1,145,001. The year’s transactions 
showed a net profit of 289,197/., being 3.12 per cent. on 
the capital expended on open lines, or nearly one per cent. 
less than in 1884, The year’s receipts were 733,3371., and 
during the twelve months 228 miles of new line were 
opened. 





Frenou Steam Navication.—La Bourgogne, a recent 
addition to the French line of steamers from Havre to 
New York, has made a run between the pe in 7 days 
5 hrs. 8 min. mean time, her average speed being a little 
over 18} miles per hour. She resembles the Etruria, of 
the Cunard line, as respects her general dimensions, 
except that she has less beam by 8 ft., and is not quite 
solong. La aA pt is 508 ft. long, 52 ft. 2 in. wide, 
and 38 ft. 4in. depth of hold. She has one 26 ton pro- 
peller, 22 ft. Sin. in diameter, and has a maximum of 
8100 horse-power. The hull is made of steel. She is 
rigged with four metal masts, and her sails are hoisted 
and lowered by steam power. The entire cost of 
Bourgogne was 355,000/. She registers 9000 tons. 
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FENCE FOR RAILWAY CUTTINGS. 
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Mocs time and money is lost and danger to life and 


limb incurred every winter on northern railways by 
snow blocks, which occasionally are of such extent as 
to completely isolate a whole country for weeks, and 
engineers have from time to time devised systems of 
fencing with the intention of preventing, or at least of 
lessening, the evil effects of these calamities ; but the 
constant recurrence of blocks proves that their efforts 
have been only partially, if at all successful in coping 
with violent or protracted storms. 

The automatic snow fence, invented and patented by 
W. Lamond Howie, of Eccles, a gentleman not un- 
known in the world of chemical science, of which we 
give a sectional and perspective engraving, is calcu- 
lated in an original way to meet and alter the con- 
ditions which produce the block. The inventor 
contends that at least nine-tenths of the snow blocks 
which at present occur might be averted by the adop- 
tion of his system of fencing. The device consists of 
an elevated deflector A placed on one or both sides 
of the cutting near its upper edge, upheld by supports 
B and C, about 3 ft. above the ry to which its 
angle of inclination is almost parallel. The upper 
edge of the deflector thus leans outwards from the 
cutting and projects upwards some height above the 
level of the moorland, so as to intercept a sufficient 
volume of wind to maintain the track clear. The 
deflectors may be constructed in sections, removable 
during summer, and as shown consist of a frame of 
heavy timber D diagonally braced E, on which rough 
slabs F are fixed perpendicularly at intervals, leaving 
a few inches of space between each for the purpose of 
lessening the destructive pressure of very high winds, 
and preventing the accumulation of snow on the 
sloping upper surface. These deflectors are anchored 
by the beam G or the rails H, on which may be placed 
old sleepers or stone ballasting before the trench is 
filled up, the better to resist the force of the wind, 
which is exerted chiefly in a lifting or uprooting 
direction, 

In the diagram the supports B, G, on one side of 
the cutting are of timber, and on the other C, H, 
are of iron; old iron rails being found suitable for 
the purpose. The inventor affirms that a wind blow- 
ing across the track which would cause a block in 
an unprotected cutting, would on striking the in- 
clined plane of the new fence be deflected down- 
wards into the hollow of the cutting, and thus quite 
alter the condition of the air in the vicinity of 
the rails; where an unprotected cutting would be 
comparatively calm, and a suitable settling place for 
the drift, would be swept by a blast as fierce as rages 
on the level country above, and the wind striking 
downwards on the rails would render it impossible 
for the snow to settle there, and so it would follow the 
wind and be blown up the opposite slope out of the 
cutting. This Mr. Howie has demonstrated with a 
working model. 

The numbers following the line of the cutting in 
Fig. 2 represent the average velocity of the wind 
in feet per minute at their respective positions, as indi- 
cated by an air meter during several experimental 
trials, and although the width of the open slits of the 
deflectors was one-eighth of the whole, and the wind 
driven by a fan of limited dimensions, it will be 








seen that the wind ascended the further slope and 
escaped into the open with a great part of its force 
unexpended, 








HEINKE’S WATER LEVEL INDICATOR, 

In the water-level indicator devised by Mr. E. H. 
A. Heinke, of 16, South View Villas, Anlaby-road, 
Upper Teddington, which we illustrate below, a small 
quantity of a coloured liquid having no affinity to 
water, such as oil, is employed to mark the level of the 
water by the contrast of the base of the coloured 
(preferably red) liquid showing the exact level of the 
water in the boiler or other reservoir. 

The apparatus is easily and cheaply applied, as 
all that is necessary to be done is to unscrew the 
existing plug at the top of the gauge frame, and screw 
on the reservoir A inits place, It is so arranged that 
the glass tube is supplied from the reservoir by the 
hollow plug cock, with the proper quantity of oil after 
blowing through. A bent pipe is fitted to the top 
gauge frame to prevent waste of oil through its 
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dropping back into the boiler, which may happen 
when the water surges back, as when a locomotive is 
ascending an incline, or a boat is rocking violently, 
The reservoir will supply the gauge glass sixty-three 
times, and a gallon of oil will fill the reservoir fifty- 
seven times, so that if the gauge be blown out three 
times a day a gallon of oil will last 54 years. 

The level indicator is a cheap preventive against a 
burnt firebox by eliminating the admitted difficulty 
of seeing the correct level of water in the gauge 
glass, and of determining if there is any there at all. 
Any one entering a boiler-house can see at a glance 
the level of the wat rin every gauge, no matter from 
what angle he is .ooking. There are no parts to be 
furred up by the action of lime or any other sub- 
stance that may be in the water, preventing it from 
acting. 








AMERICAN BLAST FURNACE PRACTICE. 


American Blast Furnace Practice, with Special Reference to 
the Works of the North Chicago Rolling Mill Company at 
South Chicago, Illinois.* 

By Mr. Frep: W. Gorvon, Philadelphia. 
Durinc the years 1880, 1881, and 1882, the profits result- 
ing from the making of pig iron was so very great that out- 
put was the chief thought of the ironmaster, and this con- 


* Read at the London meeting of the Iron and Steel 
Institute, 





sideration prompted the use of large volumes of blast. A 
furnace containing 15,000 ft. to 16,000 ft. frequently 
employed 28,000 cubic feet per minute piston displace- 
ment. Where Connellsville coke was used as the fuel, 
about this . became the rule. By employing 
blast heated to from 1200 deg. to 1400 deg. Fahr. in 
the above volumes, an output corresponding to a ton of 
metal per week to 11 cubic feet of furnace contents was 
common ; while from 2400 Ib. to 3000 lb. of coke were 
consumed in making 2240 lb, of grey iron from 60 per cent. 
mixtures. Under this treatment the furnace lining was 
short-lived. It was a question with us how it came about 
that the European furnaces made such long blasts. Many 
attributed this fact to the character of our firebrick, some 
to the ore, or to the fluxing, &c., but not a few thought 
that it must be attributable to our hard driving. ith 
plants built, or rebuilt, or altered, to suit this mode of 
working, and with furnacemen whose special pride was a 
great output from a small furnace—when the question 
was, how much does she make? without/the accompany- 
ing question as to fuel consumption—we had to deal with 
a condition of things not easily altered, though it seemed 
to some better to follow a practice which, with slow driv- 
ing, allowed of better fuel economy and greater durability, 
with but a small increase in the capital investment neces- 
sary for a given product. Indeed, I doubt if any increase 
of capital per unit of yearly output was required, for the 
same character of construction, dependent on the differ- 
ence of the methods employed—i.e., what I would call 
American v. European practice, or the practice employing 
from 10 to 14 cubic feet of furnace per ton per week, as 
against two to four times that amount, since, in the 
nature of things, the blowing machinery and boiler dutv 
were nearly proportional to the carbon consumed, the 
heating ovens to the blast employed, the hoisting apr=- 
ratus to the product, multiplied by the tons of raw ruate- 
rial required per ton of metal. In fact, the plant for either 
practice should be proportional to the product, for the 
same materials and economy, in all else but the furnace 
proper. And, as the greater the fuel economy, with the 
same materials, the less the duty imposed upon the en- 
gines, boilers, and posting ae Or, for.the unit of 
product, they could be built for less money. If, then, 
large cubical contents are conducive to fuel economy, the 
saving in all else might compensate for the increase of 
furnace stack, and a furnace plant might be built in any 
given place per unit of metal to be produced for an equal 
amount of investment, whether American or European 
practice was to be employed. If this were so we ion 
erred in our American practice, inasmuch as we have lost 
in fuel and durability ; and I am sure that at the present 
moment, so far as our average practice goes, it is true that 
our work is not on a par with yours. 

The records that are given below, however, prove that 
rapid driving is not necessarily associated with high 
fuel consumption and the production of a low tonnage 
during the blast. If an equal economy, and as great an 
output for a given expenditure for labour, can be ob- 
tained in our practice, we shall gain by having a smaller 
investment per unit of product, and by concentrating 
the work of several furnaces into one we shall save in 
labour. 

Take, for instance, a furnace of 200 tons daily capacity, 
receiving all the ore and limestone by vessels on the 
lakes. ‘These vessels can be operated only six months 
during the year, and the ore and limestone stocks in the 
autumn must be sufficient for a six months’ run. The 
furnace will furnish hoisting apparatus for unloading the 
vessels, and engineers for operating it. One-third of this 
ore and limestone must be cracked by sledges, no calcin- 
ing being required. The ore from this large area is 
shovelled into charging buggies and wheeled to the hoist. 
The coke is delivered in cars on thesidings. The furnace 
switches these cars, and shovels the coke out of them into 
the stock-house, whence it is again shovelled into charg- 
ing buggies. The coke is delivered with reasonable regu 
larity, considering that there is a haul of several hundred 
miles, and no very large stocks are thought to be neces- 
sary ; hence the wheel from the stock pile to the hoist is 
short. (Drop bottom cars and bins are not used, nor can 
they be, with economy, where coke is hauled long dis- 
tances.) The pig metal is ed, and delivered on cars. 
The whole cost for labour, including the superintendent's 
and clerks’ salaries, with an engineer and blacksmiths for 
repairs and tools, will be the average wages of one man 
per ton of metal, or 1.40 dols. per ton at the present time. 
Where several furnaces are operated as one plant this esti- 
mate will be somewhat reduced. 

The North Chicago Rolling Mill Company’s plant, 
situated at South Chicago, Lilinois, consists of four blast 
furnaces, three 10-ton Bessemer vessels, working direct 
metal, anda rail mill, The furnaces are all alike to the 
drawings exhibited, being 20 ft. diameter of bosh, 75 ft. 
from hearth bottom to the platform, and containing 
15,000 cubic feet under the bell. 

Some of the particulars of No. 7, or the third one of 
these furnaces, which was put in blast after having been 
remodelled by the writer, were given by him in a com- 
munication to the American Institute of Mining Engi- 
neers in September, 1885, since which time quite as good 
work as was therein recorded has been maintained. No, 6 
and No. 8 have done about the same work, but No. 5 
has been some 50 lb. of coke per ton of metal behind in 
economy. 

Mr. E. C. Potter, the superintendent of the works, has 
published a record for six months which shows the coke 
consumption to average 1955 lb. per ton of metal for the 
four furnaces. 

Table I., taken from Griiner on Blast Furnaces, and ex- 
tended so as to include the above furnaces, makes a com- 

rison with the furnaces examined by Sir Lowthian Bell. 
Table II. changes the unit from metal to carbon, thus 
affording a different basis of comparison. To this last 
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TABLE I.—Sywopticat TABLE OF RESULTS OBTAINED. 





| 
Furnaceof Furnaceof} Furnace 


7" Clarence | Clarence 
Elements of the Furnaces, Works, Works, 


1853. 1866. 


Furnace |Furnaceof 
of Consett, 
Consett. No. 4. 





Internal capacity of the furnaces .. os oe ow cub. ft.) i 11,500 

Height of the furnaces on 9° be + et aie . 80 

Yield in twenty-four hours .. of ries oa *s me | 38.6 

Capacity per ton yielded in twenty-four hours 4 300 

Nature of the pig classified by .. ti we Sa | 3 and 4 

Ore consumed per pound of pig yielded. . 2% bie vs ft | 2. 2.448 

Limestone consumed per pound of pig ., we <6 , 

Total carbon burned... *® ps ee 

Carbon burned in the zone of reduction 

Temperature of blast ? of 3 

Temperature of gases 

Valve of m = co 8 - be Pm at de duct 
co 

Caloric developed in furnace for each pound of carbon burned, cals. | 

Weight of blast o4 ne ee mA + ee oh, ee 


| 
| 


a gases Je 3 - oa ~ va ¥ > | 
Caloric of combustion in the zone of reduction per pound of pig! 
yielded é ie .. cals,| 


Caloric of combustion in the zone of the tuyeres sla oe) iggt t | S877 











Total caloric of combustion .. =... ws eee gy |S 4180 
Caloric carried in by the blast ‘. ais on “a 











Total caloric received .. oe ve se be ot’ es 1 | 





Caloric in the zone of fusion—sum of the caloric of combus-| 
tion near the tuyeres and that carried in by blast .. cals.| 3632 | 2315 
Caloric absorbed by the reduction of the ores and fusion of the|— 
iron .. eh oie ~: F. . if re -. cals, | 
Calorie absorbed by fusion of slags and decomposition of lime-| 
stone, &e.  .. o. ae a oe be i's .. cals. 1344 | 1212 =| 762 
Sensible heat carried off by gases . wis sid de Oe es | 923. | 645 758 303 

Caloric lost by radiation—radiation from the furnace walls, &c.| | | %: 
(determined by difference) M ne o ° cals. | 354 347 320 275 





2314 | | 2314 











Sum of the caloric consumed ve 7 “es oe <a | 4935 4418 | 4459 4102 | 3654 


TABLE II.—Synoprica, TABLE OF RESULTS OBTAINED, BASED UPON THE UNIT OF CARBON BURNED. 
| Clarence. 
athe by — 


cub, ft.) } 
se ft. | | 


Clarence, Consett, | Chicago, 
1886. No, 4. No. 7. 


| 
Elements of the Furnace, | Ormesby. Consett. 
| 





Internal capacity of the furnace 
Height ofthe furnace .. . | 
Yield ™ - pis vie - - tons} 
Capacity per ton intwenty-four hours... cub, ft. | 
Nature of the pig classified by “" ne Nos, 
Ore consumed mt vs 7 hy 


2.464 F i | 2.355 
Flux .. ee ee ve >> *e oe +] .639 . “350 
Carbon burnt in zone of reduction .. be ee vl J | 0.0586 . : | “148 “158 
Temperature of blast, Centigrade .. de oe mv 485 | 485 Y 746 
i gases, * ** os ool 332 | 477 249 

coz 


Value of m= 0.6865 .E | 0.728 


co j 
Caloric developed in furnace .. os es a | f 8854 c 4 


Weight of blast .. : oe ae ss 3 Ma 5.24 | : | 048 78 4.61 
om gases .. o- oe ae oe oe eel . 6 | 7.03 q | 6 Jf 6.3 
Caloric of combustion in zone of reduction - = 2 | 1526 f | 1997 
. ’ ” tuyeres .. «| 23 | 2328 23 , 2082 
ee carried in by blast # oe 5 a | | 608 9 f 815 
Total caloric received Me - wd +4 ey 32 | 4463 | | 3¢ | 4894 
Calorie of the zone of fusion .. es te se Gal 2936 | $135 $897 
absorbed by the reduction of the ores and fusion | { 
of iron .. ae bz ss oa as aie 
absorbed by the fusion of the slags and decom-/ | | 
position of the limestone, &. .. ow +3 § 1224 1179 *647 
Sensible heat carried off by the gases ee ee “ert 7 550 654 378 
Caloric lost by radiation, &c. .. ee A 3% at 350 839 $ : 464 
Sum of the caloric consumed. . os ee ee vit 3% 4461 | 4517 5 4894 
Caloric utilised in the furnace uy 8561 | 8524 | 4052 
| | 


2337 2345 | 5 3405 











* This great difference is due to hotter iron being made and not allowed for at @ and b. 


Table, I have added a line, ‘‘ Calories utilised in the fur- | against Nos. 4 and 5 at Consett, and Nos. 3 and 4 at 
nace.” This is found by subtracting, from the sum of the | Clarence and Ormsby. 
calories developed, and that carried in by the blast, the In Table I, the unit of heat required for the reduction 
sum of the sensible heat carried off by the gases, and that and fusion of the iron, andthe formation and fusion of the 
lost by radiation, convection, tuyere water, &c. This last | slag, is alikein all cases. The fusion of the iron is taken 
line, perhaps, would be a correct indication of furnace | at 330 calories, and the fusion of the slag at 550 calories. 
efficiency, were it not for the variable amounts of |The amount taken as required by the slag is perhaps 
CO, charged with the flux that enters the different fur- cnangh even considering the increased temperature, as 
naces per unit of carbon burnt. The only correction for | the slags formed at this furnace were not as basic as those 
purposes of comparison that appears reasonable to me is | formed at Clarence. The liquid iron at Chicago prebably 
to suppose all the carbon gases as found to have been | contained from forty to sixty more heat units, and, the 
formed from the carbon of the fuel, and to charge to the | percentages of earthy metals being higher, more heat was 
furnace as fuel all the carbon found in the gases. This | absorbed in reduction. For these reasons it might be 
assumes that, if the limestone were properly calcined | nearly correct to add 100 units to the total of the last 
before being charged, the same gases would be found at | figure, which has been done, The percentage of efficiency 
the tunnel head in each case. ‘The figures, corrected in would then be 
this way, stand thus : | Chicago 
Clarence, Clarence, Ormsby, Consett, at se | Consett, No. 4 
1858 56. _ — 0. 4, vo. 7. | . 
817 8884 3840 = 8806s GDI | ee 1886 
Corrected for difference in the composition and | C y 2 
ea Wo Wa 100 onsett 


the heat of the pig os . Shain 1883 the 
ray top ’ oo 4 


Referring to Table II., note that Consett, No. 4, de- 
veloped 3816 calories per unit of carbon burnt ; Chicago, 
Consett No, 4. | No. 7, developed 4080; and Clarence, 1866, 3854; which, 

2875 x 8080 - 1919 | if corrected for purposes of comparison as above would 
6000 . 947g 1484 | be— 
- if ead | ae 
8375 3403 
3403 __ 4063 + 815 —384 - 318=4146. | eaniee 
8375 have Deve- under same 

A modification is also required: for the grade of iron loped if itall Assump- 
made. Inthe third line from the last, Table II., the | jcame fromthe —_ tion, 
amount assigned for loss by collation, bemvection, tuyere Fuel. 
water, &c., is far greater at the Chicago furnace, per unit | Goj.4: Noa | ; i pe a 
of earbon burnt, than at the others. This I assume to be | Chicage, Ne. ; a ‘300 $318 7 - ee 
partly due to the greater amount of heat lost with the iron | Clarence, 1866... 4176 | 38S 292 | 
and slag, as the make in this case was No, 1 and No 2, 


100.0 


Example of calculations : 


Total C, of CO, 
a Loe 





Furnace. Results. 











It appears that Clarence shows an excellent efficiency 
of carbon combustion, and loses mainly from the lack of 
heat in the blast, and extra weight and heat in the gases. 
Chicago loses by,excess of loss due to radiation, &c., which 
appear after the correction is made of 100 calories for the 
difference in the metal. 

We note again, that accompanying the remarkable effi- 
ciency of the carbon combustion at the Chicago furnaces 
a very large percentage was burnt by the oxygen of the 
ores, which is also true of the Consett furnaces, though 
not to so t an extent. This reduces the blast re- 
quired, aad otpimpiaiele the percentage of nitrogen 
present and weight of the gases, which stand thus— 
nitrogen per cent. to the total gases : 

Clarence... ee Hi’ Pi se 57.2 
Consett Ren) ts ial Te a 55.55 
Chicago pe os s 54.55 


I take the liberty to state a few deductions which I 
have drawn from the above consideration’, the following 
data, and from other observations : 

There is necessarily nothing lost in fuel economy by 
rapid work up to a certain product, as mentioned above. 

As economical combustion can be attained when using 
the highest temperatures of blast as when using the lowest, 
thereby gaining all the heat introduced with the blast, 
and that due to the reduction in the weight of the gases ; 
and the converse of this is true—namely, that as good a 
combustion can be attained, using cold blast, the loss 
being that which might have been introduced with the 
blast, and that due to the extra weight of the gases. 

If these two — be true, it upsets all the fine 
theories of the hot blast. It merely means that the heat 
introduced with the blast may be economically utilised. 

Where advantage has not been gained for the use of 
highly heated blast, I would account for it by malcon- 
struction or bad management, or both. 

Where the application of superheated blast is attended 
by remarkable improvement in the fuel economy, it would 
probably be because the construction and the speed of 
driving were especially suited to the changed conditions 
of things ; but where no improvement was experienced on 
the introduction of high heats, it would be accounted for 
by assuming that the construction and speed of driving 
were not suited to the changed conditions. 

It would also mean that, commencing with the lowest, 
and proceeding to the highest temperatures, the heat con- 
— by the blast would be equally effective per calorie 
delivered to the furnace, and that there is no stopping point 
to useful: effect, such as 1000 deg., and that the only 
limit to the heat of the blast is the cost of construction 
and maintenance of the heating apparatus, and the 
capacity to heat that is in the gas, after the other duties 
for which the gases are to be employed have been fully 
accomplished. 

The failure of the Ormesby furnace to realise the ad- 
vantages herein considered possible is thus explained— 
namely, the construction was bad, in that it gave a poor 
distribution to the burden. I do not, therefore, believe 
that cubical capacity and height are the only essential 
requirements, for the Ormesby furnace had both, and it 
had the furmer in excess, without achieving anything 
like so good results from the fuel within the furnace. 

The Chicago furnaces, proportioned very similarly to 
the Clarence furnace, will be found to be approximately 
near tothe best form. 

The most essential sa of form are proper pro- 
portion of the top and bosh diameters, when the distance of 
the bosh from the charging line is kept in view as well as 
the proper diameter for the bell and the throat, and the area 
of the hearth is based upon the amount of carbon to be 
burnt in the furnace per unit of time, multiplied by a con- 
stant, and divided by the efficiency expected, Thus 
Chicago, No. 7: 

221 x 173 (constant) 

4000 (efficiency expected) 
Equals area of hearth, viz., 95 square feet. 

As confirming some of these propositions, I give the 
following data : 

The Joliet Steel Company, Joilet, Illinois, made a 
contract with our firm whereby we undertook to reduce 
the fuel consumption of their No. 2 furnace (which was 
furnished with three 20 ft. by 65 ft. Whitwell stoves) to 
2000 lb. or less of coke per ton, and of the No. 1 furnace 
(which had pipe stoves) to 2250 1b. perton, The writer’s 
examination of these furnaces showed them to be in a 
bad condition, and using some 2600 Ib. to 3000 Ib. of coke 
respectively. The bell, 9 ft. 6in. in diameter, was at 
once ordered to be changed to 12 ft., and by proper 
fluxing, the fuel consumption fell at once to about 2100 Ib. 

Shortly after this, the strike in the ‘coke trade gave 
the oaempenty an opportunity to properly line up and 
replace the pipe stoves with three of our new top chimney 
type of stoves, which we call the Gordon-Whitwell- 

owper. These furnaces are 20 ft. in diameter of bosh, 
and 80 ft. high, bells 12 ft., tops 16 ft., hearth 11 ft., 
angle of bosh 80 deg., cubical capacity 16,100 cubic feet 
each. They are now producing 450 tons a day on less 
than 2000 lb. of coke per gross ton of pig. The metal is 
carried direct to the converter, 

The Jefferson Iron Works Company, at Steubenville, 
Ohio, placed the remodelling of their furnace in our hands 
last winter. It is 58 ft. high, was lined to 14 ft. Gin. in 
diameter of bosh, hearth 8 ft. 7 in., top 11 ft., diameter 
of bell 7 ft. 6in. The blast is heated by two of our new 
stoves, 17 ft. in diameter, and 65 ft. high. A yield of 
85 tons a day on 2100 lb. of coke per ton has been effected. 
The cubical capacity of this furnace is 6100 ft. 

The central furnace of the Cleveland Rolling Mill Com- 
pany at Cleveland, Ohio, was placed in our care under 
contract to reduce their fuel consumption to within 
2000 Ib. of coke per gross ton of pig. The top was found 
to be 16 ft. 7 in. in diameter, and a new bell was ordered, 


Carbon burned per minute, 
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12 ft. 4in. The writer thereupon took personal charge of 
the furnace, with the following results : 


Charge of ore... Pe & + 12,500 Ib. 

9s coke ... wae - it 6,500 ,, 

: limestone .. hes RE 1,900 ,, 
Product of week ending August 21st 1,426 tons. 
Coke used per ton f i +H 1,959 lb. 


Silicon of iron 2.2 per cent. 

Sulphur of iron... pi a! gg) See tg 

Carbon of iron, not determined ; about 4 per cent. 
by appearance. 

Gas analysis, average of several days—CO, 26.4 
per cent. ; CO., 11.53 per cent. 

Temperature of gases, 660 deg. Fahr. 


This furnace is 20 ft. in diameter of bosh, 75 ft. high, 
12 ft. hearth, angle of bosh 80 deg., and in all else save 
diameter of top to bell is similar to the Chicago fur- 
naces; but it was found impossible to get as good a gas, 
or to bring their temperature as low. Considering that, 
as near as may be, the ores and coke were similar, I am 
forced to the conclusion that the top was too big for the 
height of the furnace. 

Considering the great variety of ores treated in this fur- 
nace—embracing nearly all the Bessemer varieties from 
Lake Superior, Missouri, and abroad—the special struc- 
ture of the ore, or the ease with which the iron parts from 
the oxygen, cannot be assigned as the cause of the econo- 
mical and rapid work described. 

During the heavy blowing practice noted above, which 
is by no means out of date, devices were found essential 
in order to maintain the bosh lines; and with the large 
quantity of fuel used, the intense heat reached well up 
into the furnace, and the life of the inwalls was short. 

The means shown in the large drawing were found alto- 
[ag most efficient for maintaining the bosh walls. 

ines of cooling plates were placed quite around the 
furnace, 33in. apart, and as far up as the mantel plate 
would permit their use. The thickness of the walls 
maintained by them is seen by the drawings. The 
measurements indicated by full lines were taken in 
April, 1885, and those shown by dotted lines in December 
following, during which time some 40,000 tons of pig were 
made in the furnace. An examination will show that 
the walls were really thickest when the last measure- 
ments were taken. 

The quantity of heat abstracted by the water flowing 
through these plates was very carefully taken, and is 
noted in Table III., together with that carried away b 
the water of the tuyere house in tuyeres, and that whi 
flowed over the plates of the hearth and around the 
bottom. Seeing how very slight the loss of heat is by the 
bosh plates—the water of the entire three circles only 
carrying away one-half of what the tuyere water does— 
and that the lines and proportions desired are maintained, 
we continue their use, though the blast now used at one 
of the 20ft. bosh furnaces as above is only 18,000 cubic 
feet, as against the former 28ft., when such protection 
would not beso essential to the maintenance of the furnace. 
But with this protection we maintain a better thickness 
of the walls, we can keep the zone of fusion confined to 
proper limits and intensify the action, and we further 
prevent the formation of large dishes or pockets, in which 
dirt gathers, and from which it discharges, with the re- 
sult of destroying the regularity of the output. 








TaB_e III, 
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Three entire circles, deg deg, 
of bosh plates... 4 48,2 2144 
Seven tuyere housens' 1218 43 48 1535 
», tuyeres.. --| 1092 43 60.5 4802 
Water flowing over 
hearth, &c., mea- | 
sured by weir “| 760 49} 59 1820 | 366.65 
| 








Notg,—Of the considerable amount of heat lost only 84.7 calories 
could be saved by doing away with the bosh plates entirely, and 
if the walls would thin after their removal, more heat would be 
lost without than with them. Besides, the importance of retain- 
ing the furnace dimensions is not to be lost sight of. 


From what has been noted above, and from examination 
of the other Chicago furnaces, it seems that we may ex- 
pect much better than 200,000 tons to the blast for those 
which have always been treated in this modern manner, 
namely, Nos. 6,7, and 8. No.5, although used for only 
a year, with a somewhat heavy blast of 24,000 cubic feet, 
has now acredit of about 150,000 tons. 

_ One objection to these plates as constructed at Chicago 
is the difficulty of replacing them, and the difficulty of 
detecting leaks, Prefln where good water is used, and 
where the volume of blast is not greater than that used 
at Chicago, the probability of leaks is reduced to a mini- 
mum. A whole blast may be run with but the loss of a 
plate or two. However, there is the possibility of leaks, 
and the determination of the facts in the case is very 
reassuring to the furnacemen. For this purpose we de- 
vised special plates, and their use has confirmed our judg- 
ment of them. They are built stationary in the walls, 
the upper one resting upon the lower. Between them is 
clayed the water-cooled plate, which may better be of 
cast iron with a wrought-iron pipe cast in it, or a bronze 
casting. This may be either driven into the furnace or 
withdrawn in case of renewal being required. A leak 


clay joints above and below the water-cooled plate. The 
space between the stationary plates is open and exposed 
to atmospheric cooling, which keeps the plates in excel- 
lent form. In fact, the naked hand may be deliberately 
introduced as far as the water-covled plates. 





COMBUSTION. 


On Combustion with Special Reference to Practical 
Requirements. * 
By Freperick Siemens, C.E., London. 


In all heating operations, the main object is to produce 
the greatest amount of effective work with economy of 
fuel, material, and labour. In order to do this it is of the 
utmost importance that combustion should be as perfect 
as possible. This, however, would not alone in all cases 
meet practical requirements, the form and dimensions of 
the furnace and many other points having also to be con- 
sidered. 

The author read a paper two years ago before this 
Institute in which he described a method of working 
regenerative gas furnaces by employing radiant heat alone 
within the heating chamber. On that occasion he drew 
attention for the first time to an important point connected 
with combustion, which he proposes to treat more parti- 
cularly on the present occasion, namely, that a flame 
requires free space for development, if it is to burn pro- 
perly and effectively. He then showed, from results 
obtained in practice, that a flame burning within an in- 
closed space should be directed so that whilst in active 
combustion it does not come into contact either with the 
sides or roof of the furnace, or with the materials contained 
therein, as when flame is allowed free space in which to 
burn, and is not interfered with by solid bodies, not onl 
is there an increase of the work performed, but that wor 
is accomplished in a better manner, and a considerable 
saving of fuel, furnace material, and other advantages are 
realised. 

Since that time this system of applying radiant heat, 
which it is nuw preferred to describe under its more 

eneral term, as heating with free development of flame, 
= been largely adopted, and the author’s theoretical 
investigations have been borne out by the results of prac- 
tical experience. 

It is necessary in an investigation of this kind to 
commence with a consideration of combustion from a 
theoretical point of view, and the theory which best 
explains the nature of flame is the one by which it is 
regarded as a rushing together of gases, the molecules of 
which, being chemically excited, are in violent motion 
towards or against one another. Such motion is a pri- 
mary condition of combustion, which cannot take place 
without it, so that anything interfering with the motion 
of the gaseous particles prevents that chemical union 
which exhibits itself as combustion. 

In order to insure perfect combustion the following 
means have to be adopted : 

The gases must be supplied in the exact chemical 
proportion in which they are required for combustion. 

R he gases must be brought together in such a 
manner that the different molecules which have. to enter 
into combination may readily do so. 

III. Everything must be avoided which interferes with 
the motion of the gases while combustion is proceeding. 

The first proposition is well understood, the proportion 
of gases which enter into combination having been settled 
by chemical analyses of the products of combustion ; but in 
its application serious practical difficulties occurin supply- 
ing the combustibles uniformly, more especially when solid 
fuel is employed. This difficulty disappears, to a great 
extent, if not altogether, when solid fuel is converted in 
the first instance into gas, as the supply of gaseous fuel 
may easily be regulated, and thus kept nearly uniform. 
The facility of controlling the supply of gas to a furnace 
is one of the reasons for the economy which arises in the 
employment of gaseous instead of solid fuel. A great 
saving of labour may also be effected if the transformation 
of the solid fuel into gas is properly carried out. 

As regards the second point, it is difficult to lay down 
any general rule for the way in which the fuel, and the air 
necessary for its combustion, should be brought together, 
as this will depend on the special object in view, and the 
particular work which has to be performed. Theoretically, 
a thorough mixture of the gas and air before combustion, 
of which the best example is the well-known Bunsen burner, 
may be regarded as a solution of this difficulty, but in prac- 
tice, inthe great majority of cases, such a complete mixture 
is for various reasons quite inadmissible. A Bunsen burner 
is only advantageous when a small surface has to be heated 
by direct contact of flame, as proved by the incandescent 
gaslight, and by certain operations in the laboratory and 
household ; while when large spaces have to be heated, as 
is generally the case in furnaces, it is always advantageous 
to use a large luminous flame which radiates heat. The 
flame of a Bunsen burner being almost non-luminous, 
owing to free carbon not being liberated during combus- 
don, hes but little radiating power, and must in conse- 
quence transmit its heat by direct contact only. The 
transmission of heat by means of direct contact of flame 
is in most cases unsuitable, as was shown in the author’s 
paper already referred to. It is wasteful, and tends very 
much to destroy or injure the furnaces in which it is used, 
as well as the materials operated upon. Although the 
Bunsen burner appears so simple from a theoretical point 
of view, and is undoubtedly found to be so in practice 
for certain purposes, it is quite unfit for most metallur- 
gical operations, especially those conducted upon a large 


e. 
As, therefore, in the generality of cases it is not ad- 
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visable to mix gases before combustion, means have to be 
adopted to bring them together as rapidly as possible at 
the beginning of combustion. It is also necessary that the 
resulting flame should have a high radiating power, as it 
is by the radiation of the flame that heat is best trans- 
mitted to the walls and roofs of furnaces and to the 
material under treatment. 

Furnaces in which solid fuel is burnt necessarily pro- 
duce radiant heat in the ordinary or natural process of 
combustion, but the real cause of the efficiency of such 
furnaces does not seem to have been appreciated, although 
it was known from experience that the only coals fit to 
used in them were those supplying large quantities of 
heavy carburetted hydrogen gas, wR in combustion 
much carbon, which tends to produce a luminous flame. 
The very best coke was found to be entirely unfit for the 
same purpose, although the highest temperature can be 
obtained by its use, if the materials to be heated are in- 
serted in the incandescent coke itself, as is proved by the 
melting of steel in pots by the old method. 

There is no particular difficulty in producing radiant 
heat in ordinary furnaces if proper coal is employed ; but 
it is quite otherwise where gas is used, and in the regene- 
rative gas furnace the manner in which the gases are 
brought together is a matter of the greatest importance, 
If the mixture is too intimate a short flame is produced, 
having great heating, but very little radiating power, 
whereas if the gases do not properly combine, perfect 
combustion cannot take place. A great loss of heat is 
thus occasioned, together with other disadvantages, 
which will be referred to later. A mean between these is 
what is required, whereby good combustion is secured, 
producing intense heat, and at the same time a flame of 
great radiating power. 

The way in which the gas and air should be brought 
together for combustion, depends upon various circum- 
stances—chemical, physical, structural, and economical— 
such as the quality of the gas employed, the temperature 
required, the size of the furnace chamber, and the parti- 
cular work to be performed, The gas is generally supplied 
through a horizontal slit in the side of the furnace 
chamber, above which the air enters through a similar 
slit of somewhat greater area, overlapping the gas port on 
either side. Gas being of lower specific gravity than air, 
tends to rise through it, while the air sinks into the gas, 
thus securing, in most cases, a sufficient mixture. The 
efficiency of this arrangement greatly depends upon the 
relative temperature of the gas and air, the specific 
gravity of gases being very much affected by their tempe- 
rature. If, for instance, air only is heated before admis- 
sion into the furnace chamber, the specific gravities of 
the hot air and cold gas will be more nearly equal, and 
the gases not permeating one another, no proper mixture 
can take place, and, perry waren combustion will be 
imperfect, causing a great reduction in the working power 
of the furnace, with other resulting disadvantages. 

Tt will be interesting to consider for a moment the 
cause of flame becoming luminous. This luminosity is 
due to free carbon, liberated by the hydro-carbons in the 
flame, being heated up to the temperature of the flame 
itself ; these solid particles, becoming incandescent, act 
like tiny incandescent gas lights, each particle of free 
carbon throwing out heat and light in all directions, until 
consumed and converted into carbonic acid gas, which is 
transparent, and therefore does not radiate light and 
heat, although its temperature may have increased during 
the change. ‘The free carbon is always the last component 
part of the flame to burn, and, in cases of imperfect com- 
bustion, instead of becoming incandescent and luminous, 
it is precipitated as soot when deposited in chimney flues, 
and as smoke if carried along with the products of combus- 
tion, which, issuing from chimney tops, is so very objection- 
able in our towns and manufacturing districts. 

The third means necessary for adoption in order to in- 
sure perfect combustion formed the subject of the paper 
already referred to ; it is not, considered by itself, of the 
highest importance, as regards every case of combustion, 
but has a direct influence upon the first and second points, 
because neither the employment of gases in proper propor- 
tion, nor their proper mixture is sufficient to insure perfect 
combustion if the disturbing influence of surfaces is 
allowed to interfere to prevent combination, or to disso- 
ciate particles of gas already combined. The author’s 
former paper was so far incomplete that it did not de- 
scribe the ovjectionable effects resulting from the influence 
of solid bodies on combustion, or contain any sufficient 
theoretical’ explanation to account for that influence. 
Besides this the subject of dissociation, which is of such 
importance in practical metallurgy, was entirely left out 
of consideration, partly because of its difficulty, partly 
because the author was not satisfied with any theory of its 
action that had been proposed, but selncieniiy because he 
wished to confine himself mainly to a statement of the 
actual results he had obtained in the practical working of 
furnaces ~ 

The author has since fully referred to the influence of 
dissociation upon the temperature and working of furnaces, 
in a lecture he delivered to the members of the Royal In- 
stitution of Great Britain in May of this year. e then 
showed that surfaces not only interfere with combustion, 
for the reasons already explained, but also that, if heated, 
they facilitate dissociation; that, in fact, dissociation 
which has hitherto been thought to be brought about by 
the influence of heat alone, was in reality caused by the 
action of heated surfaces upon the combined gases ; or, at 
all events, that in the absence of surfaces the temperature 
of dissociation would be very much higher. 

It would lead the author too far if he were to repeat 
upon the present occasion all the circumstances and con- 
siderations which led him to the conclusion then brought 
forward ; he would propose to confine himself to a few 
points which appear to him pire go | conclusive. In 
the first place it must be explained, that nearly ail the 
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physicists who have axpermented on dissociation have 
made use of small vessels or tubes, of special material, 
which had to be heated to the temperature at which 
dissociation of the gases experimented upon would set in. 
Although the particular materials chosen—mostly clay, 
porcelain, or asbestos—have no direct chemical action 
on the dissociated gases, yet the influence of surfaces in 

eneral, and especially of highly heated surfaces, have 
ne entirely overlooked. Heat expands the molecules 
of gases, and thus tends to weaken the chemical affinity 
of their atoms, until, at a certain high temperature, ex- 
pansion overpowers chemical attraction, and dissociation 
takes place ; but if highly heated surfaces are present 
which tend to attract or condense one or other of the 
elements constituting the gas experimented upon, dissocia- 
tion is facilitated, and will necessarily occur at a much 
lower temperature. 

That this is a correct theory is confirmed by the circum- 
stance that, if the vessels or tubes used for the experi- 
ments are made of rough or porous materials, or, still 
better, if they are filled with rough or porous material, 
such as broken porcelain or asbestos, dissociation is much 
facilitated. Until, therefore, experiments intended to 
atts dissociation are made in an gg space containing no 

eated surfaces, it will be impossible to ascertain the real 
temperature of dissociation, all calculations hitherto made 
being too low. The highest dissociation temperatures 
which have been recorded are those of Professor Bunsen, 
end he obtained them mainly because his experiments did 
not require heated surfaces ; but even his results cannot 
be considered correct, as the cold inner surfaces of the 
tubes in which he exploded the gases prevented their per- 
fect combustion for the reasons already stated. Still, 
the Bunsen experiments are of the highest value as indi- 
ating the means by which real dissociation temperatures 
may be arrived at. This was explained in the author’s 
lecture at the Royal Institution, and illustrated by dia- 
grams. Copies of the lecture are at the disposal of those 
members of the Iron and Steel Institute who wish to 
consider the subject further. 

Hitherto physicists have been satisfied to prove disso- 
ciation by showing that a flame became longer with in- 
crease of temperature. It was maintained that, as the 
temperature of the flame increased, dissociation set in 
more and more, thus causing an extension of the flame, 
combustion and dissociation being repeated over and 
over again. As this was really the case, the experi- 
ment was so far conclusive, only the real cause of the 
dissociation which took place was not sufficiently under- 
stood. The experiments made to prove dissociation by an 
increase in the length of the flame, having been made in 
narrow tubes, like the other experiments, were influenced 
by the action of the inner surfaces, which action is mainly 
the cause of this kind of dissociation, as is proved when 
the dissociating influence of the surfaces is removed. This 
is the case in the regenerative gas-burner which has been 
ret up and lighted. It will be observed that while the 
flame is comparatively cool it is long, whereas with in- 
crease of temperature the flame becomes gradually shorter 
and whiter, thus illustrating the fact that a flame, as its 
temperature increases, becomes shorter if it is not im- 
peded by surfaces, which prevent combustion and help 
dissociation. 

This burner is supplied with ordinary town gas, and 
serves to show the effects which may be produced when 
all the means available to insure perfect combustion are 
taken poreneee of. Nothing has been done to the burner 
since it was lighted, the gas supply remains as it was, and 
the chimney being independent of the flame which burns 
free, all conditions remain constant except the tempera- 
ture ; this becomes very intense, much higher indeed than 
that of the flame, burning in the narrow tubes, in which 
the dissociation experiments were made. 

Flame burning in narrow tubes may be compared with 
the old-fashioned furnace system, and taken as an example 
of working the flame by causing it to strike on the walls 
and roof of the furnace chamber and the material it con- 
tains. By these means a long flame of low temperature is 
produced, which may even extend as far as the top of the 
chimney, destroying everything with which it comes into 
contact. The flame here exhibited may, on the con- 
trary, be compared to a furnace working with free de- 
velopment of flame, the latter being intensely hot, and 
giving out its heat in the furnace chamber entirely by 
radiation, The furnace itself will not be injuriously 
affected for a much longer time than formerly, and the 
materials it contains will show a marked improvement in 
quality. The fully-burnt products of combustion having 
radiated out the greater portion of their heat, deposit the 
remainder by contact, either directly, as, for instance, in a 
boiler, or indirectly, as in the regenerative chambers of a 
Siemens furnace. 

It will be seen from what has been said that solid sub- 
stances have a twofold influence on combustion. In the 
first place they hinder combustion, because they interfere 
with the rapid motion of the gases necessary for com- 
bustion ; and in the second place they :ause yaa Ena 
as explained in the author's lecture before the Royal In- 
stitution, and by so doing, of course, a great amount of 
heat is lost. 

The dissociation caused by hot surfaces is of various 
kinds, and takes place at different temperatures. Ata 
comparatively low temperature, dissociation of hydro- 
carbons takes place, the carbon being liberated in the 
solid form as soot. At a moderately high temperature 
carbonic oxide is dissociated into solid carbon and carbonic 
acid gas; at a higher temperature the products of com- 
bustion begin to dissociate, steam splitting up into hy- 
drogen and oxygen, and lastly, at a still higher tempera- 
ture, depending upon the kind: of surface with which the 
products of combustion come into contact, carbonic acid 
splits up into solid carbon and oxygen. From this it will 
be seen that dizsociation has the effect of setting carbon 





free, and to its influence the formation of smoke is largely 
due. This smoke is a serious disadvantage, not only after 
it has left the chimney, but even to a greater degree 
before it has left the furnace chamber in which it is 
formed, as will be seen from the following consideration. 

It has been found in practice that in a large furnace 
where a voluminous flame impinges on the sides and roof, 
and on the material it contains, even that part of the 
flame which is not in direct contact with the surfaces does 
not radiate out nearly its full amount of heat. As flame is 
quite transparent for light and heat, the inner surfaces of 
the furnace chamber, and the materials it contains, ought 
to get the full benefit of the radiative power of this part 
of the flame, and that this is not the case can only be ex- 
plained by the circumstance that these surfaces are en- 
veloped in a dense cloud of dissociated carbon which 
prevents the heat rays from reaching the surfaces, 

There can be no doubt that radiant heat has always 

n a very useful factor in heating operations whenever 
the’construction of the furnaces, &c., admitted of it. But 
the author believes he has shown in the above remarks 
that sufficient attention has not hitherto been paid to the 
very detrimental effect on combustion itself, as well as on 
the work done when the radiative power of the flame is in 
any way interfered with, so that it cannot be develo 
to its fullest extent. He hopes also to have made it clear 
that complete combustion is impossible whenever the live 
or active flame is allowed to come into contact with any 
solid surface, and that such solid surface will always 
suffer when so impinged upon—not, as has been hitherto 
believed, by the action of heat alone, but also by the 
mechanical and chemical action of such flame. 

As flame is nothing but molecular motion of combining 
gases, this circumstance alone proves the necessity of not 
interfering with such motion, whilst the moving mole- 
cules, although indefinitely small, are so numerous, and 
move so saglliy, that they represent an amount of energy 
which, acting constantly, must in time destroy any surface 
or object exposed to it, besides which the flame has most 
probably a chemical influence that tends to assist this 
process of destruction. 

The author wishes to draw attention to the gas-burner 
exhibited, which was fully described at a meeting of the 
Gas Institute, and is similar in principle to the regenera- 
tive gas burners brought out some years ago, which are now 
manufactured in various forms, and used extensively for 
lighting purposes. This particular burner is designed for 
warming rooms by means of radiant heat in the same way 
as the ordinary English fire. There is, however, this 
difference between the two, that with this burner heat is 
radiated in a more useful manner, being distributed 
uniformly throughout the room. Very active ventilation 
is insured by its use, it is not expensive to maintain—con- 
suming about 50 cubic feet of gas a day, which is sufficient 
to warm a small sitting-room—and is specially economical 
as regards labour, as no handling of coals, ashes, or soot 
is required, and smoke is entirely avoided. 

In an ordinary fireplace, the heat which is not radiated 
out into the room, but is carried away with the products 
of combustion into the chimney, is lost, whilst it is utilised 
in this case to heat up the air required for combustion, 
whereby the temperature, and consequently the heat 
radiating power, of the flame is much increased. This 
process goes on ina progressive ratio, for as the temperature 
of the flame increases, so does that also of the air supplied 
to the burner, and thus it can be safely asserted that 
nearly all the heat produced by combustion is eventually 
radiated into the room. 

The author has exhibited this burner at work, and has 
drawn so much attention to it, because -it gives the best 

ssible illustration of the conditions under which com- 

ustion can alone be perfect. It also shows to how great 
an extent radiant heat can be applied, and how important 
a part it plays in all operations of warming, heating, and 
transmitting heat. For these reasons the author recom- 
mends this burner to the consideration of the members as 
supplying information in the best and most easy manner 
regarding the requirements of large furnaces, with which 
it is so difficult to make experiments and obtain data. 

In each case the flame is not permitted to come into 
direct contact with any surfaces whatever, while the heat 
still remaining in the non-luminous products of combustion 
is abstracted by direct contact in the regenerators, heating 
up the air required for combustion, which air, being non- 
luminous, can only be heated by direct contact, as radiant 
heat has no effect in heating air, just as heated air cannot 
be made use of tosupply radiant heat. The analogy 
being so perfect it will be readily seen how well the re- 
quirements of combustion for the production of radiant 
heat can be studied by means of this little burner. 

It is by means of radiant heat alone that nature warms 
us, and thus becomes the source of the development of all 
organic and inorganic matter. We should imitate nature, 
and employ radiant heat for artificial warmth, as well as 
in the arts and manufactures, 








An Itaian Swine Bripcr.—The Impresa Industriale 
Italiana is now engaged upon a large swing bridge for the 
mnilitary arsenal at Tarentum. The total length of the 
bridge will be 296 ft. 8in., and when open it will afford an 
opening of 200 ft. It is to be opened or closed by hydraulic 
appliances in four minutes. 





American Locomotive Buityinc.—The Baldwin Works 
are building a locomotive for the Cairo Short Line which 
will weigh 42 tons, and have 19 in. cylinders and 24in. 
stroke. The Dickson Locomotive Company is building 
four heavy American type hard coal locomotives for the 
Delaware and Hudson Canal Company. The engines are 
to have 18 in. by 24in, cylinders, and are to run on Dick- 
son steel wheels, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There was a decrease of about 50,000 tons last 
week in the shipments of steam coal from Cardiff. A 
corresponding falling off was also noted at both Newport 
and Swansea. Stormy weather had no doubt something 
to do with the reduction observable in the shipments, but 
making every allowance for this, there appears little doubt 
that recent deliveries have been in excess of the demand, 
and that the output must accordingly be diminished. The 
patent fuel trade has continued active, and small coal has 
also been firm. The improvement noticeable in the iron 
trade has extended to South Wales and some change for 
the better has been noted in prices. 


Canal Improvements at Gloucester.—A scheme is now 
before the Gloucester Town Council prepared by a special 
committee of the local Chamber of Commerce, by which 
it is proposed that 100,000/. shall be spent in widening and 
deepening the ship canal between Gloucester and Sharp- 
ness, and the approach to Sharpness from the Severn. It 
is proposed that the city shall subscribe 60,000. of this 
capital, the citizens to have a direct representation on the 
Canal Board, and that there shall be a considerable reduc- 
tion of the canal dues on imports and exports. On 
Tuesday evening Mr. Capper, C.E., engineer of the 
Swansea Harbour Trust, attended a meeting of the 
Chamber of Commerce and other gentlemen, and read a 
long and exhaustive ae on ‘‘ The Produce of the Earth, 
pe Canals, Docks, and Waterways.” Mr. Capper spoke 
at great length on the importance of maintaining and de- 
veloping inland navigations, and showed how, in the case 
of Swansea and other ports, a liberal expenditure had 
brought an immense development of trade. He referred 
at some length to the importance of the scheme proposed 
by Mr. G. W. Keeling for widening and deepening the 
canals between Birmingham and Worcester so as to render 
them navigable by vessels of 250 tons, and strongly urged 
that this work should be undertaken, so as to give a 
practical communication with the sea to Birmingham and 
the Midlands. He also expressed his opinion that ,the 
dues charged at Gloucester were too high, especially as 
compared with Cardiff, and said that as the effect of re- 
duced dues was to increase trade, the money given up in 
dues went into the pockets of the community at large. 
He prophesied that if needed improvements were made at 
Gloucester, it would in two or three years have as fine 2 
traffic as could be desired. A vote of thanks was accorded 
to Mr. Capper for his paper. 


Guns for the * Colossus.” —One of some new chase-hooped 
guns has arrived for the Colossus, and has been placed 
under the shears, the vessel not; coming into harbour until 
three remaining guns arrive from Woolwich, when all 
the guns will be placed on board. They are of the same 
old pattern as a 44-ton which burst, with the exception 
of the strengthening of the muzzle, which has increased 
their weight to 45 tons—the same as the turret guns of 
the Edinburgh. 


The Rhymney Valley.—Trade is improving at the house 
coal collieries, The old Brithdir>Colliery, which was 
worked at Tirphil by the Dowlais Iron Company, 
has been worked out and the colliery plant has been re- 
moved. 

The ‘‘ Forth.”—On Saturday Her Majesty’s twin-screw 

rotected corvette Forth was launched at Pembroke 

ockyard. The Forth is built of steel, and was laid 
down in December, 1884. Her principal dimensions are : 
Length, 300 ft.; breadth, 46ft.; burden, when fully 
equipped, 3600] tons ; mgt ch (indicated), 3800, and 
with forced draught, 5700. er armament will comprise 
six 8in. and 6in. guns on central pivots, Vavasseur 
mountings ; six 6 in. broadside guns, three 6-pounder quick- 
firing guns, “— Nordenfelt guns, two Gardner guns, 
and eighteen Whitehead torpedoes. She will carry a 
crew of 250 officers and men. It is anticipated that she 
will attain a high rate of speed. The Forth will be placed 
under the shears at Hobbs’ Point to receive her boilers, 
machinery, &c., and will be expedited for commission as 
much as possible. 


Water Supply of Cheltenham.—At Cheltenham on Tues- 
day, water works, which are intended to supply the town, 
were opened by the mayor, Mr. Parsonage, in the 

resence of a large assembly. The works are situated at 
owdeswell, about three miles from Cheltenham, and 
they have been completed at a cost of about 80,000/. 


The Forest of Dean.—Iron manufacturers in the Forest 
of Dean have posted notices that as from Monday all 
— must cease owing to continued depression in 
trade, 


The Clydock Valley.—It is stated that the Great 
Western Colliery Company is about to commence sinking 
operations in Ynysybw! Valley. 


Swansea.—The Harbour Trustees have decided to deepen 
the lock of the North Dock to the same depth as the 
Prince of Wales Dock. They also intend to provide 
powerful pumps capable of refilling the dock three or four 
times in an hour. 





M. Ernest GERRARD.—M. Ernest Gerrard, a young 
French engineer of considerable promise, has been killed by 
an accident in a gallery of the Puits Ste. Marie, in the 
arrondissement of Alais, at a depth of 270 metres. His 
funeral was attended by all the engineers and mineowners 
of the neighbourhood, where he was much respected. 





Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas last year was 2,938,275/. 
The Redd eg way | revenue acquired by the company in 
1884 having been 2,934,782/., it follows that the company’s 
receipts expanded last year to the extent of 3493/., or 
0.12 per cent, 
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STEAM ENGINES. 


6006. W. Brock, Dumbarton, N.B. Compound 
Steam Engines. (8d. 4 Figs.) May 15, 1885.—This invention 
has for its object the combining together of four cylinders in 
pairs, tandem fashion, in connection with two cranks, for working 
steam in four successive stages of expansion, so as to admit of the 
=. covers, and valves of the cylinders nearest the crankshaft 

eing more easily removed for examination or repair than has 
hitherto been the case with tandem engines. The high-pressure 
or first stage cylinder Ais placed under the second-stage cylinder 
B, and the third-stage cylinder Cis placed under the fourth-stage 
or low-pressure cylinder D. The valves V!, V? for the first tandem 
pair of cylinders are arranged to be worked by one rod 10, and the 
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valves V3, V4 for the second tandem pair are similarly worked by 
one rod11; pistons working in cylinders 13 being provided for 
sustaining the weight of the valves and rods. The exhaust port 
of the lower casing C' communicates with the upper casing C* by 
a passage 15. The exhaust port of cylinder B communicates by 
an inclined pipe 16 with the valve casing C3 of cylinder C, the 
exhaust port of which communicates with the casing of cylinder D 
by a passage 18; the exhaust from the fourth-stage cylinder 
being led to the condenser in the ordinary way. The cylinders 
are constructed so that the covers, pistons, and valves of the 
cylinders nearest the crankshaft can be withdrawn through the 
upper cylinders and valve casings. (Sealed May 7, 1886). 


6043. J. Kirkaldy, London. A Combined Donkey 
Engine, Pump, and Condenser. [8d. 20 Figs.] May 16, 
1885.—The steam cylinder B and the pump cylinder D are in a 
line with one another, and their pistons are both fixed on one 
piston-rod I, which is at its centre jointed to a connecting-rod J, 
which is also coupled to the crank-pin of the crankshaft G. The 
slide valve box C and the feed pump are also in line with one 
ancther, and the slide valve and the plunger K of the feed pump 
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are both fixed on one rod L, to which movement is given by a con- 
necting-rod M from an eccentric N on the crankshaft. The suction 
and delivery valves forthe double-acting pump D are in a valve 
box O opening into the lower part of the hollow column A 
through which all the water pumped by the pump D has to pass, 
escaping through the delivery outlet Al. The hollow column A 
contains a condensing coil P which may be used either as a surface 
condenser for heating the bo‘ler feed or for condensing steam for 
drinking purposes. (Sealed May 11, 1886). 


6221. W. Hargreaves and W. Inglis, Bolton, Lan- 
caster. Compound Steam ines and Boilers. (8d. 
4 Figs.) May2l, 1885.—This invention relates to a compound 
system of boilers working in binati with p d steam 
engines. In the case of a double-expansion engine two distinct 
boilers are employed. A high-pressure boiler supplies steam to 
the high-pressure cylinder, and the exhaust steam from that cy- 
linder passes into the low-pressure boiler which serves the 
purpose of a receiver and supplies the low-pressure cylinder, the 
exhaust steam from this last passing to a condenser. Water is 
fed preferably first into the low-pressure boiler, and from that 
boiler into the high-pressure boiler. The most intense heat of 
the furnace is first applied to the high-pressure boiler, and the 
fire gases are made to act subsequently on the low-pressure boiler. 
(Sealed May 11, 1886). 


7982. A. M. Laine, Belfast, Ireland. 
Heating in Connection with Compound 
gines, (8d. 1 Fig.) July 1, 1885.—According to this inven- 
tion, part of the steam of the engine after it has passed through 
several cylinders and just before entering the last or low-pressure 
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condensing cylinder, is conveyed by a pipe into the boiler feed 
water between the hot well and the boiler feed pump, and is there 
introduced into a receiver or condenser through a rose pipe or 
injection pipe or other apparatus for facilitating the condensation 
of this steam in the feed water, so that its heat shall so far as 

ible be carried back into the boiler with the feed water. 
Sealed July 20, 1886). 


8330. S. Butler, Cardiff, Compound Engines Worked 
by Steam or other Motive Fluid. (8d. 3 Figs.) July 9, 
1885.—The figure illustrates the application of this invention toa 
three-cylinder compound single-acting engine. The cylinders are 
constructed with a high-pressure portion A, and a low-pressure 

rtion B. The pistons are of trunk form, and of two diameters 
to fit the cylinders. The high-pressure steam enters at Fon to 
the top of the piston valve K by which it is admitted on to the 
high-pressure portion A of the piston through the port G, whence 








it is exhausted into the receiver H. From H it is admitted on to 
the low-pressure portion B of the piston through the port I, whence 
it is exhausted into the box J which incloses all the cranks. Each 
cylinder is provided with a valve K, and the receivers are all con- 
nected by pipes. One of the valves K is worked direct from 
the eccentric to which the other two are connected by rocking 
shafts. For reversing, the eccentric is turned on the shaft by 
keys drawn through helical slots by a rod inside the shaft, or it 
may be mounted on a sleeve provided with helical feathers. 
(Sealed September 3, 1886). 


8497. J. Thom, Barrow-in-Furness, Lancaster. 
Improvements in Steam Engines of the Compound 
Type. (8d. 2 Figs.) July 14, 1885.—According to this in- 
vention, two intermediate cylinders are placed, one above the 
low-pressure cyiinder, and the other below the high-pressure cy- 
linder for vertical engines, the same relative position of cylinders 
being suitable for horizontal engines. The steamis thus used first 
in the high-pressure cylinder, from which it is expanded into the 
two intermediate cylinders from which it expands into the low- 
pressure cylinder. By this arrangementa triple-expansion engine 
on two cranks is obtained with equal power on the cranks. (Sealed 
July 20, 1886). 


8614. H. Kuhne, London. 
for Steam Engines, (8d. 2 Figs.) July 16, 1885.—The dis- 
tribution of steam to the cylinder is effected by a cylindrical or 
slightly conical valve receiving oscillating motion by connection 
with an eccentric, crank, cam, or other mechanism. The steam 
enters the valve axially, and passes from it radially into the cy- 
linder ports, and exhausts from the cylinder ports into a cavity 
in — os of the valve and thence to the exhaust. (Sealed August 
10, 1886). 


9393. J. F. Meyjes, Zweibrucken,Germany. Valves 
for Double-Acting Engines. (8d. 10 Figs.) August 6, 
1885.—Thisinvention relates toa rotary plug valve for steam engines 
working at a high speed, in which an expansion cap governed by the 
governor of the engine, is employed for regulating the cut-off. 
The plug valve 8 always rotates in the same direction, and is 
driven at just half the number of revolutions made by the crank- 
shaft by means of a small spindle W off the latter. The revolu- 
tion of the plug S causes the distribution of steam, whilst the 
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expansion or cut-off cap E determines the supply of the same, 
and receives motion by means of a link and lever arrangement « 
and h connecting it with the governor. The hollow interior of 
the plug S, which works in a box B in the valve casing, is divided 
into four compartments by oblique partitions, and is provided with 
two inlet apertures e establishing communication between the 
steam supply and the inlet ports of the engine through four slits i 
in the expansion cap E. Two other apertures 0 in the plug con- 
nect the engine with the exhaust pipe. (Sealed August 27, 1886). 


9728, A. Ferguson, Cardiff. An Equilibrium Slide 
Valve for Steam and other Engines. (6d. 3 Figs.) 
August 15, 1885.—The steam or other motive fluid has, by means 
of openings in the back of the valve, free access to cavities in the 
flanges of the valve, so as to produce a lifting force under the 
valve. (Sealed August 13, 1886). 


15,008, G. Fletcher, Litchurch, Derby, and W. P. 
Abell, Manchester, ‘Valve Gear. (8d. 5 Figs.) De- 
cember 7, 1885.—The object of this invention is to provide a valve 
gear for direct-acting steam pumps, engines, hammers, &c., which 
will give the main steam valve its desired motion without the em- 

loyment of an eccentric or auxiliary steam cylinder. The pump 
h is connected by the ordinary framing g to the steam cylinder a, 





which has a slide valve b with its valve rod connected by means of 
a link B toa lever C. The other end of the lever C is pinned to the 
piston-rod e by means of a projection / so as to move withit. Studs 
A, A, fixed on the framing g, serve as fulcra for the lever C at 


the valve ba suitable cut-off motion and also the necessary lead. 
The valve motion is completed and the steam ports are fully 
opened by meansof a pin F fitted to the end of the lever C and 
pressing against a cam G suitably fixed-on the framing g, (Sealed 
September 3, 1886). 


1119. W.R. Lake, London. (T. R. Pickering, Portland, 
Conn., per Throttle or Stop Valves "tor Steam 
ines, (8d. 5 Figs.) January 25, 1886.—This invention 
relates to stop valvesin which the valve is of segmental shape and 
concentric with the cylindrical valve chamber, and its object is 
to make the support of the valve entirely independent of the 
spindle. This is effected by constructing the segmental valve with 
circumferential extensions from its edge, forming one or more 
divided rings corresponding to the internal circumference of the 
cylindrical valve chamber ; the spindle being provided with radial 
arms engaging in corresponding recesses in the valve. (Sealed 
May 7, 1886). 


2940. H. Lanceley and R. H. Lanceley, Chester. 
Automatic on for Steam Engines. 
18d. 6 8.) March 2, 1886.—This invention relates to that 
class of valve motions in which a separate valve or valves having 
a rotating motion are employed for cutting off the steam at 
different points in the stroke of the piston in the cylinder, and its 
object is to make the engine governor control the mechanism for 
moving the cut-off valves, and thus relieve it of the heavy duty of 
operating these valves directly. The cut-off valve spindle is con- 
nected by means of bevel gearing with a shaft on which is fixed a 
fast pulley between two loose pulleys which are caused to rotate 
in opposite directions by two belts driven from pulleys on the 
engine shaft. A sliding bar is caused by the rise and fall of the 
engine governor to shift one or the other of the belts from its 
pulley on to the fast pulley, thus communicating the direction of 
the motion of the belt to the fast pulley, and by means of its shaft 
and the bevel gearing changing automatically as required the 
direction of rotation of the cut-off valve. (Sealed August 3, 1886). 


7301, L. J. Todd, London. Producing and Main- 
taining Gradations of Temperature in the Cylinders 
of Double-Acting Steam Engines. [ls. ld. 3 Figs.) 
June 16, 1885.—Inventor claims : ‘‘ A double-acting steam engine 
cylinder having two outer hot inlets and a common central cold 
ontlet, the piston of which uncovers the cold outlet near the end 
of each single stroke and covers it during all other parts of such 
single stroke ; proportioned, equipped with non-exhausting steam 
admission gear, so as to produce and maintain within itself the 
improved approximately constant double gradation of temperature 
which descends from each outer hot inlet and to the common 
central cold outlet.” (Sealed July 20, 1886). 


GAS ENGINES. 


6990. H. Campbell, Halifax, Yorks. Gas Engines. 
[8d. 8 Figs.] June 9, 1885.—According to this invention gas 
motor engines are made double-acting by constructing them with 
two cylinders and two pistons having the same cycle of operations, 
arranged to work in a direct line, or side by side, in such a manner 
that one revolution of the crank produces two ignitions of combus- 
tible mixture. (Sealed August 13, 1886). 


8411. J.J. R. Humes, London. Improvements in 
Hydro-Carburetted Air Engines. (8d. 8 Figs.) July 
11, 1885.—This invention relates to the use in liquid hydro-carbon 
engines of an intermittently acting valve applied to the pipe con- 
veying the liquid to the vaporiser or mixing apparatus, and 
operating to intercept the flow of such liquid except when the 
motor cylinder or compressing pump is drawing its charge of 
inflammable mixture. Also improved means for rendering the 
operation of the hydro-carbon liquid controlling valve subject to 
the action of the governor. The air inlet to the vapour chamber 
whence the motor cylinder or compressing pump draws its 
supply of inflammable mixture, is provided with a self-acting 
vies or equivalent device, adjustable or otherwise. (Sealed July 
30, 1886). 


477. W. Fairweather, G ‘ow. (G. H. Babcock, Plain- 
field, New Jersey, U.S.A.) Air or Gas Engines. (8d. 3 Figs.) 
January 12, 1886,—The chief point of novelty in this engine con- 
sists in mingling hot products of combustion with the fluid in the 
engine in combination with means for removing a portion of the 
fluid, whereby the total quantity within the engine remains con- 
stant, or nearly so. The operation of the engine is as follows : The 
cylinders A and B, the regenerator C, the tubes D, and passage a 
and furnace F, ail communicating, are first filled with atmospheric 
air. The engine being turned over by hand, the plunger A' is 
caused to descend and force the air below it dhoveah the refrige- 
rator D and regenerator C into the upper portion of the cylinder 
A. At the same time the fuel pump G and air pump L deliver a 
portion of gas with the necessary oxygen for its combustion into 
the furnace F, where it is ignited, and the products of combus- 
tion passing through the ports f mingle with the air within the 














engine, causing the whole to become heated and the pressure 
thereof to increase. This pressure forces the working plunger 
B! to descend and turn the crankshaft £. The plunger A! now 
returns by the revolution of its crank, forcing the heated air in 
the upper part of the cylinder A down through the regenerator C 
which absorbs the greater part of its heat, through the refrigerator 
D, which takes away the remainder of the heat, into the lower 
part of the cylinder A, thus reducing the temperature and pres- 
sure, when by the revolution of the crankshaft the working 
plunger B! is forced into the cylinder B, driving all the air therein 
also through the regenerator C and refrigerator D into the lower 
part of cylinder A, The valve o opens for a short time at the com- 
t of the return stroke of the plunger B' to admit a cer- 





certain positions of the piston, thereby giving motion in opp 
directions to the opposite ends of the lever. is takes place par- 
ticularly just asthe piston i is completing its stroke, and thus gives 








tain volume of the air from the passage @ into the annular space b, 
and then closes, allowing the air thus admitted to b to expand and 
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assist in the return of the plunger BI, this air being subsequently 
exhausted through the valve o. By the continual revolution of 
the shaft E, the plunger A' is now brought again to the lower end 
of cylinder A, forcing the cold air therefrom through the refrige- 
rator D and regenerator C into the es pa end of cylinder A, in 
which passage it takes up the heat stored in the regenerator C and 
increases in pressure. This cycle of operations continues regularly 
with each revolution. (Sealed April 20, 1886). 


5665. E. Bernardi, Padua, Italy. Gas Engines or 
Motors. (8/. 5 Figs.) April 24, 1886.—The cylinder is hori- 
zontal, open in front and closed at the rear, and is water-jacketted. 
The hollow metal piston, which is very long and without packing 
rings, is directly attached to the connecting-rod through which it 
transmits motion to the crank of the driving shaft. A distributing 
slide worked by a crank and connecting-rod from the crankshaft, 
serves exclusively for the introduction of the explosive mixture 
and for the discharge of the products of combustion. The piston 
during the first quarter of its outward stroke draws in the explo- 
sive mixture which is ignited by means of a small bellows which 
forces a mixture of combustible gas and air through a nozzle 
against the open lighting hole in the bottom of the cylinder. The 
lighting hole is covered and uncovered at the proper times by a 
slide, which together with the bellows is operated from the driving 
shaft. When the piston arrives at the end of its stroke, the 
pressure of the expanded gases has d ded below heric 
pressure. The distributing slide which had been closed just 
before the ignition, continues shut until the piston has made half 
its in-stroke, when it opens, and the products of combustion 
which have reached a pressure almost equal to that of the atmo- 
sphere, are discharged by the piston during the completion of its 
in-stroke. The velocity of the motor is automatically regulated 
by means of a valve which opens inwardly in the pipe for the supply 
of the explosive mixture. This valve is kept closed by suitable 
means, but as soon as the velocity of the engine exceeds the normal 
limit, the suction of the explosive mixture causes the pressure in the 
pipe to fall below that of the atmosphere, and the valve opens, 
allowing cold air to enter the pipe and dilute the explosive mix- 
ture, thus weakening the force of the explosion. Inventor also 
describes an apparatus for feeding the motor with combustible 
gas, consisting of two compartments, in one of which the most 
volatile portions of the hydro-carbon oils used are evaporated, 
whilst the heavy oils are separated and caused to remain in the 
second compartment. (Sealed August 27, 1886). 


BOILERS. 


5491. J. Imray, London. (/. H. F. Engel, Hainburg.) 
A Method of Generating Steam, Condensing Was 
Steam, and Feeding the Generator. [6d.] May 4, 1885. 
—The boiler or steam generator is supplied with a concentrated 
solution of carbonate of soda or other salts, the solutions of which 
have high boiling points. The steam generated from the liquid 
may be applied for driving engines direct, or for producing steam 
from water. The feeding of the generator is effected ‘xy returning 
to it the water resulting from the condensation of the waste 
steam. (Sealed May 4, 1886), 


9298. A. H.W. Brown, London. Means for Econo- 
mising Fuel and Consuming Smoke in Steam Boilers. 
(8d. 3 Figs.) August 4, 1885,—Inventor claims the employment 
of two or more hanging tubular bridges in combination with the 
ordinary furnace bridge. (Sealed August 24, 1886). 


14,882. J. Weir, Glasgow. Feed-Pump and other 
Connections or Mountings for Marine Boilers. (8d. 
6 Figs.) December 4, 1885.—According to this invention the feed 
pipes and the feed-pump and other connections are in addition to 
their ordinary uses, also made to serve for blowing water from 
the boiler and producing circulation. (Sealed July 30, 1886). 


15,075. H, B. Baker and G. B. Blazer, Nelsonville, 
Ohio, U.S.A. Steam Boiler Cleaners. (8d. 1 Fig.) Decem- 
ber 8, 1885.—A horizontal pipe that traverses the boiler from end to 
end near the bottom and projects beyond both heads of the boiler, 
has screwed into its underside small jet pipes which curve in the 
direction of the blow-off pipe at the back of the boiler, so as to 
throw the water and steam which is forced into the horizontal 
pipe over the entire surface of the bottom of the boiler, and thus 
move all the sediment up to the back end of the boiler, where it is 
blown out through the blow-off pipe. (Sealed July 28, 1886). 


4060. L. Stewart, San Francisco, Califor: U.S.A. 
Separators for Steam Boilers, (6d. 2 Figs.) March 23, 
1886.—The object of this invention is to draw dry steam directly 
from the boiler. The steam exit pipe enters and projects upwardly 
within the boiler, and is provided with a protecting shield or 
plate of an inverted funnel shape intervening between the end of 
the pipe and the surface of the water, (Sealed July 13, 1886). 


4590. H. H. Lake, London. (F. M. Clark, Tilton, New 
Hampshire, and F. K. Low, Chelsea, Mass, U.S.A.) Appa: 
ratus for Cleaning Boiler and other Tubes. (6a. 3 
Figs.) April 1, 1886.—This improved tube-cleaning device con- 
sists of a curved tubular guide suitably supported outside the fire- 
box and ne een A slotted near its outer end with an internal 
flexible connecting-rod carrying a scraper at its end, and with an 
external sleeve fastened to the ting-rod through the slot, 
so that the connecting-rod may be reciprocated along the guide 


tube. (Sealed July 9, 1886). 

5887. W. Fairweather, Glasgow. (7he Babcock and 
Wilcox Company, New York, U.S.A.) An Improved Mani- 
fold or Header for Sectional Steam Generators and 
other Purposes. [6d. 6 Figs.) April 30, 1886.—Inventor 
claims “a manifold or header composed of a seamless sinous or 
serpentine tube of wrought iron or other ductile material, con- 
structed in polygonal form in cross-section.” (Sealed August 27, 


1886). 








6960. C. A. Knight, Glasgow. Sectional Steam 
Generators. (Sd. 6 Figs.] May 24, 1886.—In the improved 
water tube boiler the general features of the ‘‘ Babcock and 
Wilcox boiler” are followed in the construction and arrangement 
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of the furnace A, flame chamber B, water tubes C, and end headers 
or manifolds D, D'. The connection from the front header D to 
the steam and water drum E is formed by a series of inclined | 
water tubes F extending longitudinally under the crown of the 





furnace or flame chamber. The rear header D! is directly con- 
nected to the_cross-drum E by vertical or inclined tubes G. The 
steam drum H is connected at one end by a tubular branch 
secured over orifices formed in the top of the cross steam and 
water drum E and the rear end of the auxiliary steam drum H. 
This latter is supported at its front end by a stool J resting on the 
crown of the flame chamber. ‘The steam is led off through a stop 
valve chest or dome K from a point as far removed as practicable 
from the connection between the drums. (Sealed September 7, 
1886). 

6111. G.F.Redfern,London, (F.C. Garbutt, Sherman, 
Texas, U.S.A.) Steam merators. (&d. 4 Figs.) May 5, 
1886,.—The vertical boiler shell A closed at top and bottom by 
flanged heads a, a’, is supported on a furnace B provided with a 
grate b and ashpit b2, The heads a, a' are connected by a series 
of fire tubes a* through which the products of combustion pass to 
the chimney a5, A flanged head cis rivetted steam-tight with 
the shell between the headsa, a!, thereby dividing the shell into 
an upper and lower water chamber d and dl, the upper portion 
of the larger chamber d constituting a steam space E. Passing 
from the lower water chamber d! through the head ¢ and extend- 
ing up into the steam space E, area series of water tubes d”, having 
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free open upper ends, each water tube surrounding, and co tric 
with, one of the fire tubes @3, so that an annular water space is 
formed between each fire tube and its encircling water tube. A 
force pump F draws the water from the upper water chamber d 
through a pipe e and forces it through a pipe into the lower 
water chamber d!; the water being thus caused to circulate 
through d', up through the water tubes surrounding the water 
tubes, running over at their open upper ends, and dropping down 
into the upper water chamber d, where it is taken out by the 
pump and again forced into the lower water chamber, thus con- 
tinually repeating the circulation. Metal aprons G prevent the 
water from splashing into the steam supply pipe, gauge pipes, &c. 
(Sealed August 27, 1886). 


FEEDING BOILERS, &c. 


9946. A.M. Clark,London. (J. £. E. Fromentin, Paris.) 
Feed- Water Apparatus for Steam Boilers. (8d. 
1l Figs.) August 21, 1885.—By means of this apparatus a con- 
stant level is maintained in the boiler by the application of the 
principle of equilibrium in communicating vessels. The apparatus 
consists of a bottle-shaped receiver, furnished with a distributing 
valve which is operated by a two-armed lever acted on by hand. 
The receiver is filled with water flowing in from a supply pipe, and 
the distributing valve is operated so as to close the water supply 

ipe and open the steam inlet. The water then flows by gravity 
nto the boiler. When the receiver is empty, the steam is led into 
a condenser and the water supply is turned on anew. (Sealed 
August 16, 1886). 

9968. J.C, Bauer, Brockley, Kent. Feeding Steam 
Boilers. (8d. 1 Fig.) August 22, 1885.—This invention re- 
lates to the application of hydrostatic pressure for feeding water 
to steam boilers, and is substantially the same as the preceding in- 





vention. (Sealed August 27, 1886). 
4793. W. Van Duzen, Newport, Kentucky, 
U.S.A. Boiler Cleaners and Feed-Water Heaters. 


{1ld. 8 Figs.) April 6, 1886.—This invention relates to a feed- 
water purifier consisting chiefly of catch basins arranged one above 
the other, so that the water passing downwards on its way to the 
boiler fills each catch basin in succession and overflows into the 
one beneath, leaving the impurities behind in the basins. Scrapers 
are provided for cleaning the basins, and the sediment is forced 
out at the blow-off pipe, (Sealed July 27, 1886). 


5695. F. H. Moldenhauer, Vienna. Feeding Boilers 
with a Combination of Water and Air. [6d. 1 Fig.) 
April 27, 1886.—According to the present invention the air and 
water are, in contradistinction to the process claimed in a former 
patent by the same inventor, not fed continuously through a 
common pipe, but the air and water are fed continuously or inter- 
mittently into the boiler direct from the water or air pumps 
through separate pipes according to requirements. Inventor 
further claims the employment of a three-way cock in the air 
supply pipe. (Sealed August 24, 1886). 

6271. H. H. Lake, London. (H. Fairbanks, St. Johns- 
bury, Vermont, U.S.A.) Feed-Water Heaters for Loco- 
motive and other Boilers. (8d. 8 Figs.) May 8, 1886.— 
The improved feed-water heater is adapted to be arranged beneath 
al tive, and ists of a chamber having branch pipes with 
check valves leading from the exhaust p ges of the | tive, 
and containing a series of tubes arranged to receive water and 
conduct it in a circuitous passage through the chamber to the 
exit, in combination with a steam trap below the chamber. (Sealed 
August 13, 1886). 








LUBRICATORS. 


5557. A. M, Clark, London, (C. Couse, Belleville, New 
Jersey, U.S.A.) Automatic Lubricators for Steam En- 
(Sd. 3 Figs.) May 6, 1885.—This is a sight-feed lubri- 
The chief 
point of novelty consists in the employment of an oil discharge 
valve of needle form, which prevents the oil from coming in contact 
with and tarnishing the sight-tube. (Sealed April 30, 1886). 


9735. H. J. Allison, London. (J. S. Hall, New York, 
U.S.A.) An Improved Feed Lubricator. (8d. 2 Figs.) 
August 15, 1885.—The lower end of a rod passing loosely down the 
neck of a cup containing grease, rests on the shaft revolving in the 








bearing. The upper part of the rod which is contained within 
the cup is provided with projecting arms, The heat caused by the 
friction of the rod upon the shaft melts the grease which passes 
down the neck of the cup into the journal bearing. The vibrations 
of the journal produce a tendency in the rod in contact with it to 
rotate, thus causing the projecting arms to agitate the melting 
lubricant in the cup and assist its flow to the journal. (Sealed 
August 13, 1886). 


MISCELLANEOUS. 
6904. W. Walton, Bishopwearmouth, Durham. 
Cooling the Plummer Blocks 


and ne rm | Cool 
and other Bearings 0; es and Machines. (8d. 
11 Figs.) June 8, 1885.—The bearings are kept cool by con- 
structing them with hcllow chambers to contain a suitable solid 
semi-fluid, or liquid substance, which by its liquefaction or eva- 
poration tends to lower the temperature of the ring. (Sealed 
August 13, 1886). & 


9366. J. Magnee and E. Benekens, Liege, Belgium. 
A New System of Firegrates for Boilers and any 
other Kind of Furnaces. (8d. 14 Figs.) August 6, 1885. 
—This invention relates to firebars, each serrated on its outer or 
inner sides and cast in one piece or supported on an iron or steel 


blade. (Sealed August 27, 1886), 
9821. G, Wilson and T, A. Tim: London. Safety 
Valves. [8d. 8 Figs.] August 19, 1885.—This invention relates 


to the employment of a double-seated valve in which the force 
tending to lift the valve is equal to the difference of the area of 
the two seats multiplied by the steam pressure. (Sealed August 


13, 1886). 

10,007. H. Wilson, Bradford, Yorks. Low-Water 
Alarms for Steam Boilers. (8d. 7 Figs.) August 24, 
1885.—A pipe, the top end of which is solid and made of alloy 
and placed in close proximity to the end of a steam valve spindle, 
is carried down inside the boiler below the usual working level 
of the water. The water is forced up the pipe by the boiler pres- 
sure, and having no circulation, is comparatively cool, but 
directly the water in the boiler gets below the end of the pipe, 
the water in the latter runs out and the pipe becoming filled with 
steam, warms and expands, so that the solid end coming in con- 
tact with the end of the valve spindle, raises the valve and allows 
the steam to sound a whistle. (Sealed August 13, 1886). 


10,117. W. Speight, Leeds, Yorks. Improvements 
in Hydraulic Engines. (8d. 5 Figs.) August 26, 1885.— 
According to this invention the ordinary slide valve spindle is 
dispensed with, and a rocking shaft cis employed through the 
medium of a lever d to transmit motion to a supplementary slide 
valve e which supplies intermittently a pressure of water to a 
supplementary cylinder ffor moving the pistons g which actuate the 
slide valve a of the main cylinder b. Motion is transmitted to the 
valve a from the pistons g by means of a projecting piece g' on 
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their pened g?. Both valves a and e are supplied with water 
from the same feed h. The pistons in each cylinder are formed 
of solid discs ef metal or lignum vite, turned to fit the cylinder 
and faced with hydraulic leathers. The required rotary recipro- 
cating movement is imparted to the rocking shaft c through a 
lever which is intermittently moved by adjustable tappets on a 
sliding ‘rod that is actuated from the piston-rod m and attached 
to it by the bracket ». The passages for the admission and ex- 
haustion of water to and from the supplementary cylinder f are 
shown atqgandr. (Sealed August 31, 1886). 


15,054. B.C. Evers, London. Injectors, (8d. 1 Fig.| 
December 8, 1885.—This invention relates to an improved con- 
struction of mt for utilising an auxiliary steam jet to rein- 
force and accelerate the effect of a primary jet so as to render the 
injector more effective with any pressure of steam. The main 
steam jet discharges from the steam space b through a nozzle a 
into the water space c into which the water is drawn by the con- 





densation of the steam jet by the surrounding water, and from 
which a jet of water is established through a nozzle d placed in 
line with the nozzle a. This water is discharged into the throat 
é of another nozzle f also placed in line with the nozzles a and d 
and receiving an annular jet of steam from the space g surround- 
ing the water jet, which is thereby greatly accelerated and de- 
livered through the nozzle f with great force into the pipe 
leading to the boiler. (Sealed May 11, 1886). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

ae ene with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 








ErratuM.—In our last issue, under the head of patent 
No. 13,859, dated November 13, 1885, the name of Mr. 
J. G. Robinson, of Elland, Yorks., was inadvertently 
printed as J. G. Robertson, 
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MACHINE TOOLS AT THE COLONIAL AND INDIAN 


EXHIBITION. 


CONSTRUCTED BY MESSRS. MCKECHNIE AND BERTRAM, ENGINEERS, DUNDAS, ONTARIO. 
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(For Description, see Page 469.) 





LOCOMOTIVES ON THE BELGIAN 
STATE RAILWAYS. 


THE projection of railways was one of the first 





RAILWAY WHEEL LATHE, 


| lt may easily be imagined that a very pleasing | are cast solid with the cylinders, and support the 


diversity of locomotive stock was thus brought to- 
gether, but as the less desirable types of engines 


|four guide bars which are generally used on the 
State Railway. The pistons are of the Ramsbottom 


duties undertaken by the Belgian Government im-| became worn out, they were of course not repro-| pattern, usually in brass, though lately some cast- 
mediately after the declaration of independence in| duced, heavier and more powerful engines being | iron ones have been supplied, the piston-rods beingin 


1830 ; the survey for the first line being undertaken | built to suit the natural increases of weight and | steel. 


The ordinary Stephenson system of motion 


from Antwerp towards the Rhine, with Cologne as} speed of traffic, and by M. Belpaire’s kind per-|is used ; both halves of the eccentrics are wrought 


its destination. This project had, however, to be put 
aside temporarily on account of political and other 


considerations, so that the actual openiug of the | 


first section, that between Brussels and Malines, a 


length of 20.4 kilometres, or 12.6 miles, did not take | 


place until May 5, 1835, the fiftieth recurrence of 
which event was worthily celebrated last autumn by 
a congress of railway engineers from all parts of the 
world, invited by the Government to meet at Brus- 
sels, to discuss questions of technical and interna- 
tional interest. At the end of 1840, the Government 
had already 207 miles of line open, a length which ten 
years later had increased to 388 miles, and by the end 
of 1884 the total mileage, either constructed or taken 
over from other companies, amounted to a total 
mileage of 1938, the Grande Central Belge being 
the only private company of any magnitude still 
remaining, the Grande Luxembourg and several 
smaller companies having in the interim been 
bought up. 





mission, we are now in a position to place dia- 
grams and dimensions of these engines before our 
readers. For convenience of reference we have 
summarised the leading particulars of all the engines 
in one Table, this Table (which we print on page 
464) giving the whole of the dimensions in metric 
measure, as well as their English equivalents. 

The engines are classed primarily into two broad 
groups, passenger and goods engines, the passenger 
engines being again subdivided into two classes of 
four and six coupled wheels. There are three sub- 
divisions of the four-wheel coupled engines, as well 
as three of the six wheel coupled engines used for 
passenger service. The first class of engine is 
known as type No. 1 (see Figs. 1 to 5 of our two-page 
engraving this week), and has small leading wheels, 
the driving and trailing wheels being coupled, and 
6 ft. 62 in. in diameter ; it has both inside and out- 
side frames and inside cylinders with the slide 
valves between them. The back cylinder covers 





|iron keyed on to the crankshaft, the straps being 
also of wrought iron, as is usual in all the engines ; 
| a variable blast is provided. The axles are of steel, 
|both steel and iron being used for crank axles. 
| The wheels are wrought iron without any counter- 
| balances, the tyres being of Bessemer steel 2.48 in. 
| thick when new, the width of the leading and trail- 
ing tyres being 5.51in., while those of the driving 
tyres are only 5.31in. The leading axle is without 
lateral play, the total wheel base being rigid. The 
engine is carried on eight bearing springs placed 
above the axle-boxes, the leading and trailing 
springs being similar, each formed of thirteen plates 
3.94 in. wide by 0.51 in. thick, the length between 
hangers being 35.43in. They have a deflection of 
0.33in. per ton of load, and are given an initial 
camber of 2.4in. The driving springs are of two 
kinds. The outside springs are 35.43 in. long, and 
have each rim plates 3.94 in. wide by 0.39 in. thick 
the deflection per ton being 0.53 in., and the initial 
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water-gauge glass and a set of test cocks are pro- 
vided, but many of the most recent engines have 
two water-gauge glasses. The cylinders are provided 
with Kessler, Henrotte, or Furness automatic 
lubricators which act when the steam pressure 
ceases, both tallow and vegetable oil being used ; 
some of the engines are fitted with Roscoe or 
other forms of lubricator acting by condensation. 
Stauffer’s lubricators on the bearings are being 
tried, and from what can be seen at present 
it is thought their application will be more ex- 
tended. The engine is fitted with the Westing- 
house air brake having two vertical cylinders, work- 
ing blocks acting on both drivers. 

This type of engine is provided with a four- 
wheeled tender carrying 1650 gallons of water and 
34 tons of coal; some of the engines used for express 
work have special tenders carrying 1980 gallons. 
Diagrams of these tenders are given on page 470. 

The ordinary load of the engines of the type we 
have been describing is fifteen coaches, averaging 
10 tons each at a speed of 46.6 miles an hour on the 
level; but as many of the trains are now working 
at much higher speeds a heavier type of engine of 
the same class has been called for, it is known 
as the four-coupled express engine (see Figs. 6 to 10 
on our two-page engraving), very similar to the 
engine just described, the firebox being the same, 
with the exception that the length of the grate is 
increased from 8 ft. 10.3 in. to 9 ft. 10.11in. ; the 
outside frames have been retained as they permit 
the use of a firebox 234 in. wider than if inside 
frames are adopted. One central frame is placed 
in the middle composed of two strong plates well 
stayed together, and as the distance between the 
cylinder centres is kept as small as possible, this 
central frame takes up most of the strains, leaving 
the outside frames very little of this work to do. 
The Walschaert valve gear is used, the valve 
spindle crosshead being of aluminium bronze. 
There are four guide bars for each piston-rod cross- 
head, the small end of the connecting-rod being 
kept solid. Steam is taken from the top of the 
dome, the regulator being placed in the smokebox. 
The reversing lever is replaced by a steam cylinder 
controlled by a cataract cylinder containing either 
oil or water. The four coupled driving wheels are 
fitted with the Westinghouse automatic brake. Trick 
valves are used, the steam chests having two covers, 
one in front merely for examining the valves and 
one at the side which can be taken off when the 
valve cylinder faces require replaning. The long 
wheel base of 16 ft. 102 in. enables the engine to 
run very steadily, the axle-boxes of the leading 
wheels having wedge planes on their tops for con- 
trolling the lateral motion. The bearing springs are 
4 ft. 11.06 in. long ; the leading and driving springs 
have each sixteen plates 3.94 in. by 0.47 in., the 
trailing springs having seven plates ef the same 
dimensions. These springs are all made without 
camber, and are of course cambered downwards 
when loaded ; the leading and driving springs deflect 
0.63 in., and the trailing springs 0.67 in. per ton of 
load. The spring over the central bearing of the 
crank axle is 2 ft. 6.71 in. long, and is composed of 
six plates 3 ft. 94 in. by 0.24 in., having an initial 
camber of 0.59 in., and deflecting 0.83 in. per ton 
of load. The leading and driving springs are con- 
nected by compensating beams. The adjustment 
of load on the bearing springs is made by altering 
the length of the spring pillars, suitable provision 
for this being made on top of the axle-boxes. The 
whole of the axle-boxes are of phosphor-bronze, the 
bearings being cast solid in the boxes. The horn 
block keeps are put in in such a solid manner that 
they perfectly compensate for the cutting away of 
the frame at this point. The driving wheels are 
6 ft. 63 in. in diameter, and have counterweights. 
The firebox is copper, with brass tubes, the firebox 
casing is 0.51 in. thick, and the boiler barrel is 
0.53 in. thick. 

The next class of engine is No. 5, and is called 
the light passenger engine ; it is shown by Figs. 
11 to 15 on our two-page engraving, and is a 
four-wheel coupled engine, with small leading 
wheels, inside cylinders, and outside frames and 
wing tanks. The driving wheels are 4 ft. 9.09 in. 
in diameter. Some of these engines have their 
links, slide valve buckles, valve spindles, spring 
pillars, piston-rod crossheads, pistons, and axle- 
boxes of phosphor-bronze, in order to test the 
material. The engines are carried on springs 
formed of twelve plates 2 ft. 11.53 in. long by 
3.94 in. by 0.39 in., the cover plates being bent 
over at the ends to receive the spring hangers. 


These engines have neither counterbalances in 
wheels nor compensating beams, and the central 
bearing between the cranks is without springs. 
The grate is 3 ft. 7.33 in. wide by 4 ft. 9.62 in. 
long. The plates in the firebox casing are 0.47 in. 
thick, those in the boiler barrel being 0.43 in. 
thick’; both the vertical and horizontal joints have 
inside and outside cover straps, the vertical seams 
being single-rivetted, and the horizontal seams 
double-rivetted. The coal-boxes hold 1} tons, and 
the wing tanks 792 gallons. 

The next engine is called type No. 2, and has six 
coupled wheels, 5 ft. 6.93 in. in diameter. It is illus- 
trated by Figs. 16 to 20 of our two-page engraving. 
The frames are outside, with one inside central 
frame, the cylinders being inside at an angle of 9 to 
1, the valves, which are brass, of the trick type, being 
kept on the outside, and being worked by a Stephen- 
son motion. The bearings are composed of a mixture 
of 84 per cent. of copper, and 16 per cent. of tin ; 
the wheels are wrought iron, without counter- 
balances, and the tyres are Bessemer steel, fastened 
to the wheels by tap bolts going into them for a 
depth of 0.59 in. The axle-boxes of these engines 
are of cast iron with adjusting wedges. The bearing 
springs are composed of thirteen plates 3.94 in. by 
0.39 in., measuring 2 ft. 11.43 in. between the 
centres of the spring hangers ; they have a deflection 
of 0.33 in. per ton of load. The spring over the 
central bearing has four plates 2 ft. long, 2.95 in. by 
0.39 in. and deflects 0.47 in. per ton of load. 
M. Belpaire’s form of spring as shown’ in the 
view, Fig. 16, has lately been applied to this class 
of engine; these springs have twenty-two plates, 
each 4 ft. 11.06 in. long by 3.94 in. by 0.39 in., 
having a deflection of 0.87 in. per ton. When this 
new design of spring is used with this class of 
engine, the leading and driving wheels are connected 
by compensating beams. The firebox is exactly 
similar in construction to the one used in the ex- 
press engines we have already described. The fire- 
box casing is made of a quality of iron known as 
No. 4, except the plates which require flanging. This 
No. 4 iron must have a breaking strain of 20.95 per 
square inch with the grain with an extension of 9 per 
cent., and 17.78 tons across the grain, with an ex- 
tension of 5 per cent. The copper plates in the fire- 
box must have a breaking strain of not less than 
13.97 tons per square inch, with an elongation of 
22 per cent. The engine is provided with a Westing- 
house brake, acting on all the wheels. This type of 
engine is used principally for passenger trains on 
heavy lines, and is capable of taking trains weighing 
80 tons up continuous grades of 1 in 62} at a speed 
of 34.17 miles per hour. 

The ten-wheeled tank engine is illustrated by 
Figs. 21 to 25 ; its leading dimensions are the same 
as the engine last described, the extra load of water 
in the usual wing tanks and of the fuel is taken by 
the small leading and trailing wheels, which are pro- 
vided with radial axle-boxes. The wing tanks hold 
2200 gallons, and the coal-boxes take three tons. 
The lateral motion of the leading trailing wheels 
is entirely controlled by their flanges, as no springs 
are used for regulating their side play. The lead- 
ing, front coupled, and driving wheels, and also 
the hind coupled and trailing wheels, are connected 
together by compensating beams, an arrangement 
which tends not only greatly to equalise the load, 
but also permits of greater freedom in the working 
of the engines. 

The express engine, type No. 6, shown by Figs. 
26 to 30, is the first of its class built, the ar- 
rangement of the boiler being unique so far as we 
know. The barrel of the boiler and the firebox are 
perfectly distinct, and are connected by a bolted 
joint, a large steam connection, seen in the side eleva- 
tion, being provided at the top, and a water connec- 
tion, not visible in our engravings, being used lower 
down on the left-hand side. This engine has six 
coupled wheels, 5 ft. 6.93 in. in diameter, the lead- 
ing axle being radiating, with inside cylinders 
19.69 in diameter by 23.62 in. stroke. The grate 
is 7 ft. 2.61 in. long by 8 ft. 6.9 in. wide, the total 
width outside the firebox casing amounting to 
10 ft. 2.05 in. The boiler barrel is 4 ft. 7.12 in. in 
diameter, iron tubes being used 0.098 in. thick. 
The driver is placed in cab over the front coupled 
wheel on the right hand side of the engine. There 
are two firemen employed, with whom he keeps up 
communication by means of a speaking tube. This 
engine was built by the Cockerill Company at Seraing 
and was sent to the Antwerp Exhibition as soon as 
finished ; it has only lately been put on the road, so 








that there has hardly been time to see how it 





is likely to turn out. It is provided with a six- 
wheeled tender, holding 3080 gallons of water. 

The goods engines are divided into four classes, 
first those having six coupled wheels 4 ft. 9.09 in. 
in diameter, known as type No. 28; second with 
4 ft. 3.18 wheels known as type No. 29; third with 
same sized wheels known as type No. 25 ; and fourth 
the engines specially built for working the inclines 
known as type No. 20. Engines of the type No. 
28 are shown by Figs. 31 to 35 on page 466 and type 
29 by Figs. 36 to 40 on the same page ; the two 
types only differ in the size of their wheels. They 
have no brakes but are provided with the Lechatel- 
lier contre-vapeur apparatus. The first class are used 
on the level lines, and the second where the gra- 
dients are steeper. They are capable of dealing 
with loads of 230 tons up banks of 1 in 624 at speeds 
of 10.56 miles per hour. These engines are now 
being superseded by engines of the type No. 25, 
shown by Figs. 41 to 45. As we fully illustrated 
and described this class of engine at page 152 of 
our last volume, we shall not further refer to it 
here. 

The fourth type of goods engine is the class spe- 
cially designed for working long incline planes, and 
is known as type No. 20, and illustrated by Figs. 
46 to 50 on page 467. We fully illustrated and 
described this class of engine shortly after it was 
first put to work (see ENGINEERING, vol. xii., page 
391), but we repeat the leading particulars here 
for convenience of reference. In order to provide 
for the extra weight to be carried due to the in- 
crease of dimensions, a fifth radiating non-ccupled 
axle has been added behind the firebox (Figs. 51 to 
55). The engine is thus enabled to pass round 
curves of 492 ft. radius. The cylinders, which are 
outside, and horizontal, have been increased from 
18.9 in. to 19.69 in. in diameter. The engine 
has eight coupled wheels 3 ft. 5.34 in. in diameter, 
with inside frames. It is provided with sledge 
brakes between the driving and intermediate 
coupled wheels, as well as with the Lechatellier 
steam brake. The capacity of the wing tanks has 
been increased from 1452 gals. to 2420 gals., and of 
the coal-boxes from 1.9 to 4.5 tons. The grate has 
been lengthened 1 ft. 7.69in., and the diameter of 
the boiler barrel increased from 4ft. 7.12in. to 
4ft. 11.06in., with a thickness of 0.6lin. The 
frames are 1.18in. thick. The only one of this 
modified class of the incline plane engines which 
has yet been built was sent to the Exhibition at 
Antwerp last year, and only went to work late in 
the autumn. 

The shunting engine (type No. 51), illustrated by 
Figs. 56 to 60, page 467, has six coupled wheels with 
outside frames and inside cylinders. The wing tanks 
have semicircular tops and bottoms, and are raised 
to an unusual height above the foot-plates. These 
engines have a system of sledge brake between the 
driving and trailing axles acting through a com- 
pensating beam taking hold under the axle-boxes, 
so that when the brake is applied the tendency is 
to take the load off the wheels. 

We annex on page 470 a series of diagrams of the 
three standard types of tenders having tank capa- 
cities of 1650, 1980, and 3080 gallons respectively. 








THE NATURAL HISTORY OF LOCAL 
BOARDS. 
II.—Tue Forcrsrz Boarp. 
(Concluded from page 443.) 

THE Bill was duly deposited. No opposition was 
applied to it; and it hopped from one Parliamen- 
tary stage to another, until like all unopposed Pri- 
vate Bills, it fell into the hands of a famous lord— 
the terror of predatory promoters—who in himself 
constituted the opposition to all unopposed Bills. 
Until recently this despotic peer reigned almost 
supreme in the domain of Private Bill legislation, 
respected by all ; but now, alas! death has deprived 
the House of one of its most potent and original 
spirits. Him we encountered in person, for the 
writer being himself present at the memorable inter- 
view—so pregnant with the fate of Bleakheights— 
may set forth the passage-at-arms as an eye-witness. 
Our task was indeed formidable. For water pur- 
poses we sought borrowing powers to the tune of 
20,5001. ; for drainage, 24,500/.; and for streets 
improvements, 5000/. odd ; making a total of over 
50,000/., to be repaid by instalments in sixty years, 
and to be secured by a rateable value of 33,000/. or 
so. Then loomed ominously the ten years’ agree- 
ment with St. Mungo; the averted, if not the hos- 
tile face of the Local Government Board, jealous of 














: 
Pa I ob ee de eee 





























fis <4 8 in? a : 
? : :f : 
° “Kk ‘ ie t 
hd ed S| : e4I(O)) ~ O 
' ; “+ , 
VILT : -- ¥ <9 : ; aa ? ; 
; i ; and 2S) ) ae x - 
ieee oe eS ; : 


pb Oy 









































































































































0 
Zz 
a 
tx) 
1) 
Z 
e) 
Zz 
(x) 





















































99; / i] 
—— 
‘e0°b L] 
aG " 






































aboy vas ‘uowudiioseag 4g) 


SAVATIVY ALVIS NVIOTART ‘SHAILONOOOT AO SAAAL GCUVANVLS 













































































































































































































































































































































































G 
Zz, 
os 
w 
(2) 
a 
O 
a 
tx) 
























































































































































9p buy 








reg 
































6b bay 
(‘gop ebng 28 ‘uorudrwosaq 407) 


SAVMITIIVUY ALVIS NVIDIAA ‘SAAILOWNOOOT FAO SHAAL GUVANVLS 




















468 


ENGINEERING. 


[Nov. 5, 1886. 








the usurpation by Parliament of their proposed 
junction ; and finally, several despotic clauses re- 
lating to branch drains and street-widening which 
took unusual powers of a most salutary kind. l- 
ready his lordship’s downright pen had been struck 
through our most favoured sections, and now we 
appeared in person to make good our case and 
answer the stern indictment set forth by a proof 
fresh from his lordship’s hands, and overrun with 
black strokes and marginal notes. 

The chairman and two influential members of the 
Board had been deputed to accompany the clerk 
and the engineer in this adventure, and the whole 
party, convoyed by their judicious Parliamentary 
agent, were ushered, much after the appointed 
time, into his lordship’s gloomy sanctum in the 
House of Lords, leaving an envious crowd of other 
suitors behindthem. This was a meeting of heavy 
forces, but the forcible peer seemed to be supreme. 
A fine old English gentleman he looked in our 
radical eyes, as with his somewhat shabby hat 
tilted backward in a free-and-easy fashion, he sur- 
veyed our demure and anxious phizzes with a dry 
humorous expression. He soon plunged into the 
obnoxious clauses, commencing with the knottiest 
one—the ten years’ water agreement. ‘* Whoever 
heard of such a thing,” said his lordship, ‘‘ as to 
commit a district to an outlay of 20,0001. on works 
which in ten years may be useless?” Then came 
the hour of our engineer. The agent had said that 
the burden of the day would fall upon him, for his 
lordship delighted not in the voice of lawyer or 
promoter. Now for the staunchness with which he 
had faced the Board. 

Like Antonio he was armed and well prepared. 
Stepping’ forward, he showed no dread and fear of 
lords, and he marshalled his papers and deliberately 
unfolded his battery of plans on the long table. He 
then proceeded to expound the whole circumstance 
of the St. Mungo scheme. He showed the resources 
of the catch-ground, and the impossibility of new 
customers on the route interfering to any extent 
with the demand, making it to the advantage of 
that borough to keep our custom and renew the 
agreement at its expiry. He demonstrated the 
proximity of Slowborough to the proposed source, 
proving that at the cost of afew pounds the supply 
could be changed from one system to the other. 
Then in plain and forcible language, he drew a 
picture of the present deplorable condition of Bleak- 
heights, where 10,000 people were drinking what 
was little better than their own sewage, clarified 
and diluted with top water; enlarged upon the 
death rate and the zymotic curses, exhorted his 
lordship to believe them, and finally in almost as 
many words, threw upon him the heavy responsi- 
bility of the continuance of this terrible state of 
things, if, by any mischance, he rejected the agree- 
ment—a logical deduction, which, it has been 
thought, won the day. 

At any rate it staggered his lordship, on whose 
resolution the cogency of the argument and the 
northern energy of the speaker’s manner had 
already made some inroad. He then threw his hat 
still further back from his eyes, saying, ‘‘ Well, I 
must say you’ve made out a strong case. In fact, 
I suppose that before long, pure water will be as 
dear as brandy in those parts ;” a humorous sally 
which made us all laugh botin heartily and wisely. 
‘*But ten years—never heard of such a thing !” 
Our engineer suggested the twenty years’ agree- 
ment of Highchurch—passed only two or three 
years before—as a precedent. But he shook his 
head at this, saying, ‘‘ Highchurch, Highchurch—a 
bad Bill—a very bad Bill!” Still the doggedness of 
our engineer would not be denied, until at last 
disdaining precedent law—the refuge of weak men 

-he decided to create a precedent himself, and 
granted the clause. Other tough arcuments followed, 
especially over the powers sought by the Board, if 
they thought fit, to make and charge for all house 
connections between the main sewers and the faces 
of buildings ; and also to establish building lines on 
the principal public streets, beyond which no new 
wall or building should be erected, any damage by 
loss of land or otherwise being paid for by the 
Board. At last the interview came to an end, and the 
promoters withdrew, with hearts uplifted, and with 
a Bill the goodly proportions of which were a strong 
contrast to the mutilated anatomy which his lord- 
ship’s scalpel had promised to make it. No one 


was better satisfied than the agent; while by thus 
bearding the noble lord in his den our engineer 
found his position amongst a strong and sagacions 


fortiter in re against ourselves, we know the value 
of it when directed in our favour. People cannot 
have all things in this world. 

The Act passed, detailed plans, specifications, 
and quantities of the water works were got out, and 
at the beginning of the following year a genial and 
well-known commissioner—the same who_ had 
assisted at the creation of the district—held a Local 
Government inquiry into the application for loan 
power to carry out the whole of the improvements 
set forth in the Act. The prodigious strides repre- 
sented within the four courses of the Improvement 
Act almost dumbfoundered him, for he had a vivid 
remembrance of the savage spirit which presided 
over the birth of the Board. In his catholic mind 
pristine barbarism seemed inseparably associated 
with Bleakheights ; but lo! per saltwm, this be- 
nighted region—to the manner born—was vault- 
ing upwards into the high estate of advanced 
civilisation, illumined by the greatest blessings of 
sanitation. 

The schemes were successively gone into. First 
came the water supply, which was purely formal. 
In dealing with the disposal of sewage question, 
the inspector demurred slightly, thinking irriga- 
tion, and not settlement and filtration, the safer 
method. But our engineer seemed to know the 
whole case for irrigation—it was said he had written 
a series of articles upon it in a technical journal 
long before—and he had weighed its defects as well 
as its advantages. So he grappled boldly with the 
demurrer. In the first place, he said, land for 
irrigation was not to be had at a reasonable price ; in 
the second place, such land as was available was a stiff 
clay, and not suitable in contour ; in the third place, 
dyewater and other curious decoctions, chemically 
compounded, which were the bulk of oursewage, would 
destroy and not fertilise vegetation. He then went 
on to say that purity of effluent was not aimed at, 
it being impossible by any process whatever ; and 
that a practical degree of clearness was sufficient, 
for to insist upon purity was simply to stop public 
bodies in their reasonable efforts in this direction. 
Arguments which prevailed, there being no more 
heard on this point ; and, in short, assisted by the 
goodwill of the commissioner, the whole of the 
works were passed as designed without alteration in 
the least detail, a conclusion very satisfactory to our 
Forcible Board. 

Quick progress was now made, and the many- 
headed progeny of the engineer’s brain one by one 
took a material shape. The first enterprise was 
naturally the construction of the water works, 
which were let in six contracts. They consisted of 
a line of conduit to deliver 500,000 gallons per day, 
a covered service reservoir to hold 1,000,000 gallons, 
and the distributing mains. The conduit wasa 10 in. 
cast-iron pipe three miles long, and laid between 
the St. Mungo conduit and the highest land in 
Bleakheights. Its average fall was 18 ft. per mile, 
and the greatest pressure over 150 lb. to the square 
inch, with meters of the measuring kind at each 
end, wherewith to check each other, and also the 
tightness of the conduit. The reservoir was a 
covered tank, 100 ft. by 108 ft. by 15ft. deep. The 
site was chiefly on shale and clay, witha bed of coal 
at formation level. Cement concrete 15 in. thick 
formed the bottom, rendered with $ in. of pure 
cement. The walls were of blocking stone with 
rubble backing surrounded by dry puddle 3 ft. 
thick at the base, and 2 ft. thick at the top. The 
roof consisted of 9 in. brickwork and 43 in. con- 
crete of a fine kind, supported by cast-iron pillars 
and girders, and covered by 21 in. of soil and turf. 
The pillars supported, aud were connected by, cast- 
iron girders of triangular section, whence the brick- 
work sprang. Each pillar stood on an ashlar block, 
secured thereto by ray bolts passing through loose 
bedplates of cast iron and caulked with lead, the 
weight being evenly distributed by a leaden ring 
fin. thick, slipped over a corresponding fillet cast 
on the bedplate, on which ring the tube of the 
pillar took its bearing. Wrought-iron rods, 1} in. 
square, keyed on from girder to girder, and carried 
through standard ashlar springers and wrought-iron 
wall-plates behind them, fixed the stability of the 
whole. So immovable and self-contained was this 
framework of pillars, girders, and tie-rods, that it 
was found superfluous to carry the arching simul- 
taneously across the whole width of the tank, 
whereby much saving in time and centering was 
effected. 

The distributing pipes varied from 3 in. to 9 in. 
in diameter, and included in the first instance a 


nected with the pipe-laying must not be omitted, as 
it affords a good illustration how our hard-headed 
Board profited with ready wit by the errors of their 
neighbours. Everywhere around us, water pipes 
and joints seemed made, like an Egyptian cohort, to 
break and run. After the completion of every 
scheme of water works, the papers were filled with 
accounts of leaky mains which cut off the supply, 
broke up the roads, and excited cursory remarks 
from all and sundry. When, therefore, the idea 
was mooted of a feasible means of testing the 
mains in the open trenches, after being laid and 
jointed, they ‘‘ gripped” it with all the bull-dog 
tenacity of their race. Others had rejected the 
idea—it was too novel—and smelt of theory. Never- 
theless our engineer was found ready and willing 
to make it an accomplished fact. He knew it was 
feasible from the past experience of southern engi- 
neers. He therefore inserted a clause in the speci- 
fications to the effect that the whole of the pipes 
should be tested in lengths by the application of 
hydraulic pressure to the extent of 50 per cent. in 
excess of the maximum working pressure in each 
length. A portable hydraulic ram, a_ perfectly 
stout hose, a blank flange, a clamp in two sections, 
and an hempen pad with an iron core; this was the 
whole apparatus, and it cost 201. By these means 
the whole sixteen miles of mains were tested in the 
open trenches with the most satisfactory results. 
No hitch occurred ; and so instructive were the 
analyses of tests prepared and presented to our 
Board by the engineer, and so slight the cost, that 
to a practical man it seems incredible that the old 
rough-and-ready system, of carefully covering the 
mains and trusting to Providence to find out the 
defects which invariably exist, should still find 
adherents. For nearly ten years not a penny has 
been expended in repairs on the main conduit, and 
the tell-tale meters at each end prove that no 
water is lost on the way. Here, as in many other 
ways, a little trouble in the beginning saved our 
engineer a greal deal in the end, to say nothing of 
the anxiety which follows bad work. 

A few months after the reservoir was commenced 
it was found necessary to take it into the Board’s 
hand. Good work became impossible, and the 
clerk of works, whose huge body was in ludicrous 
contrast to the size of his spirit, fell sick from 
sheer apprehension, and was paid off with alacrity. 
Our engineer then took the work in hand, and 
finished it within a year from the letting. But 
there occurred a delay, the possibility of which must 
ever enter into the calculations of the water engi- 
neer, The reservoir, when filled, sprang a leak, 
and water was found working its way into the 
meter-house. Tests were adopted and the minutest 
scrutiny made ; and at length, after various trials, 
a shaft sunk on the line of inlet pipes, in the 
puddle trench, disclosed two pieces of timber, one 
lying above and the other below the pipe. How 
they came there—matter in the wrong place—by 
malice, or carelessness, was never known, but the 
former was suspected. Thus the leakage was ac- 
counted for, and in a short time all was made 
tight. 

The exigencies of our narrative now takes us back 
to the cutting of the first sod of the water works— 
an event inaugurated with the ¢clat of the forceful 
man of Bleakheights, music and oratory gracing 
the occasion. About this time a dramatic event 
enlivened the Board’s history, unexampled in the 
history of Local Boards. The clerk to the Board 
was a character seasoned with gout and independ- 
ence, and, like gouty and independent men, apt to 
have his moments of wrath. His salary was a mere 
acknowledgment with no extras worth mentioning 
until the Improvement Act came on the tapis. His 
Board had not pleased him in all things, and cer- 
tainly resolutions were sometimes passed, the en- 
forcement of which might well have been a poser 
to the acutest of legal functionaries. 

Then instead of selecting the wisest judgment to 
control the business, each year saw a fresh chair- 
man new to the work. Amongst other trifles, the 
making of each of the fifteen members a member 
of each committee, roused his ire; a resolution 
which was the outcome of internal jealousies. 
Thus his position became irksome by degrees, until 
at length his smouldering discontent was brought to 
a white heat, by what happened in the present- 
ing of his Parliamentary Bill, which excited such 
criticism from his wilful clients that he resolved 
upon a stroke which effectually cut the knot which 
tied them. 
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length of twelve miles. An important point con- 
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adjourned a protracted meeting to the following 
evening. Now the Board-room was the clerk’s 
private property, in an isolated building outside 
his residence. As the hour of the adjourned meet- 
ing approached he locked the door and retired to 
his domicile. At the appointed time the Board 
found their own door bolted against them, and loud 
and deep was their indignation thereat. Stung to 
determined resentment by this contumacious act, 
they quickly vindicated their reputation. There 
and then they consecrated the centre of the 
highway opposite the office by a memorable 
meeting at which they passed a solemn and unani- 
mous resolution dismissing their clerk from his 
office. They then adjourned, shaking the dust of 
the forbidden place from their feet, and retired to a 
comfortable inn where, under soothing influences, 
they discussed the status quo. 

Quem deus vult perdere primus dementat. Never 
was a coup more ill-timed. No doubt it was galling 
to indorse a criticism which probably lost sight of 
five years’ services with little more than a nominal 
remuneration. But patience might have done 
wonders, for the Board were not without just 
notions. Pride, however, isa costly heritage, and 
by thus yielding to it he closed the doors hope- 
lessly against conciliation. A new clerk was ap- 
pointed, whose first official duty was to demand the 
minute book and papers of the Board from his 
predecessor, which were only restored after a long 
and acrimonious correspondence. Then ensued a 
deadly contest over the late clerk’s Parliamentary 
account, which ended by a taxation so drastic that it 
surprised even the Board ; and such were its effect 
on the amour propre of the clerk that, to this day, 
the warrant for payment has never been taken up 
—a mode of revenge, which was pitched in too 
Quixotic a vein to pierce the equanimity of even 
the most sensitive of Local Boards. 

This was the earliest of a long series of similar 
encounters, which, sharpening the eyesight of the 
economists, made the mysteries of taxation and 
representation familiar to the Board, and ulti- 
mately ended in the resignation of the second clerk. 

In 1877 the sewerage contracts were let. A dis- 
position to pause in their sanitary career was 
checked partly by the limitation of the power of 
the Act as to time, but chiefly by the energy of the 
medical officer, who loudly preached the gospel of 
sanitation, and by his outspoken eloquence and 
perseverance ripened matters. The principal con- 
tracts were let toa firm experienced in this class of 
work, and who executed them well. 

The engineer detached from his own office a 
resident who, while he was gaining useful experi- 
ence, gained also the confidence of all parties, and 
materially contributed to the success of the scheme. 
Soon the place was overrun by an industrial horde 
of navvies, who, as usual, found shelter in the 
warm nests of others. The straggling heights of 
the district were cleaved open, anatomised and 
gutted of their rock and coal for the first time since 
they were deposited layer by layer in the water 
of some Permian sea—a trifle of a few million years 
ago—and honeycombed by countless little tubes of 
brick and hardware, well and truly laid ; invisible 
ducts to carry off harmlessly the secretions and 
exhalations of the community for generations to 
come. 

In one matter the Board, acting without full 
knowledge, once more asserted their force. The 
engineer having furnished—according to his use and 
work—a specification for house connections, asked 
that a competent inspector should supervise these, 
at the same time making exact survey which, in the 
event of a new district plan, might ‘be plotted 
thereon. But from motives of goodwill, an old 
mason was appointed, and it was not until a great 
number of houses were concreted, and much per- 
manent mischief done, that, profiting by experience, 
the Board listened to its more enlightened members 
and adopted the engineer’s advice. 

Then plans were prepared for the drainage of the 
private streets. There were only about a score of 
them, for Bleakheights’ folk dwelt chiefly by the 
wayside of its twenty miles of high roads. Notices 
were issued calling upon the owners to do the 
work ; but money was a scarce commodity in those 
parts, and the notices were unnoticed. It then 
fell to the engineer to hurry on to this second 
part of the trinity of drainage ; and owing to the 
singular complication of ownership and the twist- 
ing character of some of the streets, the apportion- 
ment of costs must have tasked not only his 
geodetical qualifications but his knowledge of the 





law of frontage. The engineer must, in truth, be 
no mean lawyer to keep his clients out of the pitfall 
of litigation ; and it is well when, as in our case, 
after a ten years’ connection and nearly a score of 
contracts, the result be accomplished. No doubt, 
as will happen when small freeholds are tithed, 
hostilities were aroused in our district on the vexed 
question of the branch drainage and house con- 
nections, and one or two mutineers got into the 
senate house to puta curb on to the wanton spirit of 
sanitation run riot. But the Board retained its 
stability, and thus supported, the work sped to its 
conclusion in a manner which no man who witnessed 
the birth of the district, could have dreamt of. 
It is true that various interests had crystallised into 
a shape ready and apt for sanitary movement, but 
the dynamic force, which impelled the whole ma- 
chine steadily and swiftly to its purpose, lay in the 
resolute will of afew men, who, excelling in fore- 
sight, were bent on making Bleakheights fit both as 
a habitation for man and asa place for manufactures. 

The road improvements had a different fate, 
owing to differences amongst the Board, as well 
as the keenness of the proprietors of the abutting 
lands ; they languished, and for the most part fell 
into abeyance. 

But as a balance to this, the scavenging question 
was taken up, under pressure from headquarters in 
London, whence a commissioner was sent down to 
pursue a special inquiry in the districts forming the 
Slowborough Union. Urged by this gentleman, and 
by the singular spectacle of a dunghill of moun- 
tainous bulk which filled a back yard and rendered 
a back-door, window, and closet inaccessible, they 
took the ashpits into their own hands, a thing 
which should be made compulsory upon all urban 
sanitary authorities. Then came the question of 
the state of the roads, which question nothing pro- 
motes so much as the carrying out of a drainage 
scheme, and a steam roller was inaugurated with 
good results. Water-carts followed to slake the 
summer’s dust. Land was bought for board offices, 
and only awaits better trade to be covered witha 
block of buildings suitable to the present dignity 
of Bleakheights. The railway company have yielded 
to the forcible pressure of the Board, and a new 
station with improved approaches is to take the 
place of the structure which was the admiration of 
the district only fifteen short years ago. 

Our faithful chronicle draws to a close. It is not 
without its moral, which, to the shrewd observer, 
will be self-evident. Much entertainment was at 
cne time given to outsiders by the singular ties 
which bound so determined a Board to so deter- 
mined an engineer. But time destroys many secrets ; 
and it came to be seen that the Board were in the 
tight. They had chosen their man and tried and 
proved him. He advised them truly, and by reso- 
lution they agreed that he was a safe and faithful 
guardian of the interests put into hishands. A weaker 
man might have better pleased them at first, but 
in the end he would have been ground between the 
upper and nether millstones of parties, in which 
case the welfare of our long-neglected district would 
have suffered, as in like cases that of other districts 
has suffered, and Bleakheights would not in the 
space of ten years have been placed in the van of 
urban sanitary districts. 

Another moral is this: a sanitary body differs 
from an individual in this, that mature age and 
experience give no monopoly of efficiency in the 
highest degree. It is to the composition of such a 
body that we must look, and not to the traditional 
honours of antiquity. If its members be of large 
views, selected for their business capacity and posi- 
tion as ratepayers, and endowed with the sagacity 
and honesty which can provide trustworthy and 
capable advisers and servants, the success of the 
new machine is assured. But the entrance of pri- 
vate interests as a policy throws the machine out of 
gear, or what is worse, clogs the gearing, and 
shatters it. 

How stands the account now? On one side are 
ten years of arduous toil, and a total debt of 
60,000/., nearly one-sixth of which is redeemed. 
On the other are an abundant and wholesome water 
supply for 12,000 people, and capable of supplying 
nearly treble ; a complete system of drainage, based 
on the needs of many generations to come, and 
working well in all the essentials of discharge, flush- 
ing, and ventilation ; public roads widened and 
vastly improved in condition ; a vigorous system of 
scavenging ; and leaving aside minor blessings of 
convenience and comfort, a death rate which, during 
the eight years in which the beneficial influence of 





these works has operated, exhibits the following 
results per 1000: In 1878, 23.3; 1879, 22.5; 
1880, 20.4 ; 1883, 17.5 ; 1884, 17.1; 1885, 16.7. 
Much remains to be done, and ceaseless vigilance 
in the maintenance of works is necessary, but the 
record bears witness how the hand of Death may 
be stayed, and his dreadful tribute reduced by 
materials apparently intractable when they are 
tempered by an alloy of honesty and sagacity. So, 
then, let our Forcible Board speed on its way. 








CANADIAN MACHINE TOOLS. 

In our issue of October 8 we illustrated some 
examples of Canadian machine tools, and we now give 
three other specimens. 

The illustration on page 479 represents a 42-in. very 
powerful car wheel boring machine. It is provided with 
a light lifting tackle to raise the wheel and place it in the 
horizontal chuck, which revolves in the bed piece. The 
boring bar stands vertically over the centre of the chuck, 
and has a cast-steel rack to which the feed is imparted by 
a worm motion with a friction clutch, the cut varying 
from ;'5 in. to fin. The bar is counterweighted, and 
can be instantly raised and lowered with little effort. 
The point of it is steel fitted in a taper socket for 
carrying the cutters. The hubs of the wheels are 
faced by a horizontal cutter-bar provided with an 
independent feed motion, and capable of being run 
close to the framing while the wheel is being placed in 
the chuck. The machine weighs 9300 lb. 

The first illustration on page 463 shows a double 
bolt lathe specially designed for turning bolts in loco- 
motive and engine shops. The bolt runs on fixed 
centres, its head being grasped by dogs on the re- 
volving chuck. The rests are carried on vertical 
slides, and can be moved along them by hand by re- 
leasing the nuts. The feed screws are operated by an 
eccentric motion, pawl, and ratchets. The weight 
of the lathe is 2225 lb. 

The second illustration on the same page shows 
a locomotive wheel lathe of recent design capable 
of taking objects 6 ft. 6 in. in diameter and 8 ft. 6 in. 
between the face plates. The two headstocks are 
driven by a shaft running the length of the bed, 
and the left-hand face-plate has an inner ring of 
belts driven by a pinion on the first-motion shaft, to 
give a higher speed for boring. ‘The two rests are 
mounted on cross-saddles on the bed-plate, and are 
worked by ratchet feeds from an overhead rock shaft. 
The weight of the lathe is 34,000 lb. 

Messrs. McKechnie and Bertram, 
Ontario, are the makers of all these tools. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 23, 1886. 

Prices have advanced 25 cents per ton, on all kinds 
of crude iron, in American markets. Scotch irons 
have been advanced 25 cents, and American-Scotch are 
selling at tidewater points, at 21 dols. Lehigh irons 
are quoted at 16 dols, to 17 dols., and Schuylkill irons 
at 16.50 dols. for forge delivered. The week’s business 
at these prices, between New York and Philadelphia 
brokers, will foot up at least 20,000 tons, most of it 
for December delivery. There is an active demand 
in the west for southern irons, and scarcely any have 
been reaching Atlantic ports. Foundry irons, espe- 
cially for standard and special brands, are sold up, and 
prices are very firm at 19.50 dols. to 20 dols. for the 
best make of No. 1. Bessemer iron is nominally 
19 dols. to 19.50 dols. for English. Steel rail blooms 
are quoted at 26.50 dols. with but little prospect of 
large orders, until prices weaken about one dollar. 
The only probability for large importations, lies in the 
urgency of American railroad builders, ‘They may be 
obliged to pay the present price, but will not do so 
until there is a greater necessity. During the past 
week several new roads have been projected, ranging 
from forty to eighty miles in length. One will 
be in the interest of the Pennsylvania Railroad Com- 
pany; another, in the interest of the Baltimore and 
Ohio. Both of these companies are pursuing the policy 
of covering all valuable territory within easy reach of 
their main lines. The demand for all kinds of rolling 
mill products has not been as great since 1882. Mer- 
chant iron is selling at frcm 1.70 for common to 2 cents 
for refined. Plate iron, 2.25; teeiron, 2.75; girders, 
3 cents ; sheet iron, 3 cents to 4 cents, according to 
thickness ; muck bars, 32 dols. to 33 dols.; nails, 
2.10 dols. to 2.20 dols. ; steel rails, 34 dols. to 36 dols. 
December deliveries for standard sections, 35 dols. 
There is a great demand this week for all kinds of 
material, and the advance that has been talked of is 
now established in good faith. The entire market is 
very strong. Buyers of all kinds of material are 
anxious to stock up. Skelp iron is far oversold. The 
natural gas demand for pipe has crowded the mills, up 
to the end of the year, at least. 


of Dundas, 














ERRATUM : STRESS IN BEAMS.— By a typographical error 
the words ‘* 9 deg.” were substituted for the symbol q in 
the last paragraph but one in the article headed ‘“‘ Stress 
in Beams” on page 455 of our last issue. 
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STANDARD TYPES OF TENDERS; BELGIAN STATE RAILWAYS. 


(For Description, see Page 463.) 
Fig. 62. 
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ON TRIPLE-EXPANSION MARINE 
ENGINES.* 
By the late Mr. Ropert WY .uIk, of Hartlepool. 

THE last few years may be regarded as a transition 
period in the history of marine engineering, as the high- 
pressure triple-expansion engine has now proved the 
successful rival of the double-expansion compound. The 
object of the present paper is to bring forward the results 
of experience with this new type of engine, and to con- 
sider briefly the various points which have a direct bear- 
ing on its efficiency, as well as the most suitable design 
for marine purposes, 

Position of Cylinders.—There has been great difference 
of opinion regarding the best method of placing the three 
cylinders in a triple-expansion engine of ordinary size ; 
and some very crude plans have been adopted since the 
introduction of the system by Mr. Kirk inthe Propontis. 
The high-pressure cylinder placed on the top of either 
the intermediate pressure or the low-pressure has been 
tried, together with many schemes to lesson the difficulties 
of overhauling, whilst the main objections to this design 
appear to have been overlooked. With the exception of 
what was being done in the matter by Mr. Kirk, no 
further attempt seems to have been made to construct 
small power triple-expansion engines on three cranks 
until Bost three years ago, when the writer undertook 
to build one of 700 indicated horse-power which should 
fulfil the condition that no more space was to be occupied 
than would have been taken up with an ordinary com- 
pound. Engines of small power had previously been 
constructed on the tandem principle ; but experience had 
shown the writer that, in order to take full advantage of 
the triple-expansion system, an engine must be built 
on three cranks placed at equal angles; and the best 
proof that this was the correct soluticn of the problem is 
the fact that the arrangement is now almost universally 
followed, although at the time it was considered by the 
advocates of the tandem engine and cthers to be a step 
entirely in the wrong direction. 

General Conditions of Efficiency—The most important 
conditions to be considered in order to obtain an efficient 
engine, are that there should be approximate equality— 
firetiy in the range of temperature in each cylinder ; 
secondly, in the initial stress on each crank ; and thirdly, 
in the indicated horse-power of each engine. What may 
be termed the complements to these three essentials are : 
(1) Steam-jacketted cylinders ; (2) cylinder ratios ; (3) ve- 
locities of initial and exhaust steam ; (4) clearance and 
compression ; (5) receiver capacity; (6) piston speed; 
(7) order of sequence of cranks, 

Steam Jackets.—The subject of steam-jacketting, and 
of fitting cylinders with working barrels cast separately, 











* Paper read before the Leeds meeting of the Institu- 
tion of Mechanical Engineers, 











| has undergone considerable discussion amongst engineers, 


although the theoretical advantages of the system have 
long since been admitted. Keen competition seems evi- 
dently to have been one of the reasons why this fitting in 
many instances has been discontinued, in order to meet 
the demand for a cheap engine. Thorough investigation 
of the subject is beyond the scope of this paper ; but the 
action of the cylinder surface, producing as it does an 
influence on coal consumption, deserves more attention 
than it often receives. In a single cylinder engine with a 
high ratio of expansion and a large range of temperature, 
it is well known that in each stroke there is excessive 
initial condensation, followed by partial re-evaporation. 
In triple-expansion engines, where attention is paid to 
the equal division of the total range of temperature 
amongst the cylinders in which the successive stages of 
expansion take place, the benefits arising from the use of 
jackets are naturally not so great as in a single-cylinder 
engine with a high ratio of expansion ; but, however care- 
fully the triple engine may be designed, the jacketting of 
at least the intermediate and low-pressure cylinders is 
essential to maximum efficiency. 

Beyond the actual economy resulting from steam- 
jacketting, there are numerous practical advantages of a 
working barrel cast separately. The cylinder barrel 
being one of the most vital parts of an engine, it is essen- 
tial that it should be of the finest material and of uniform 
quality, in order to prevent it from wearing unevenly, as 
an oval or uneven cylinder means a leaky piston and in- 
creased coal consumption. In the case of a cracked 
cylinder without an independent liner, the expense of 
renewal is very great, whilst a new liner costs but little ; 
and the additional facility given for heating up cylinders 
fitted with independent liners is a safeguard against acci- 
dents of that description. 

Cylinder Ratios.—The ratio of cylinder capacities in a 
triple-expansion engine depends on the pressure of steam 
and the type of engine. In cargo steamers, where economy 
of fuel is of vital importance and a large range of reserve 
oy is not necessary, the high-pressure cylinder should 

of such a diameter that with a cut-off at from 50 to 60 

r cent, the theoretical absolute terminal pressure in the 
ow-pressure hte vage shall not exceed 10 1b. per square 
inch. In warships, where a large range of power is some- 
times required and economy of fuel is not so important, the 
high-pressure cylinder should be larger in proportion, so 
that a higher mean pressure can be obtained. In triple- 
expansion engines on three cranks, the intermediate 
cylinder should be so proportioned that, with 55 to 65 per 
cent. cut-off, the powers, the ranges of temperature, and 
the ag stresses in the three cylinders may approach 
equality. 

Steam Velocities.—To obtain even approximate equality 
in powers, temperatures, and stresses, requires the greatest 
care in designing the steam Passages throughout the 
engine; and unless the velocities of the steam at the 
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various points, and the degrees of cut-off by the valves, 
are carefully proportioned, it will be found that these three 
elements of economy and of efficient working are very far 


from being realised. The greater number of published 
results show that the subject is still inadequately appre- 
ciated. In Fig. 1 is shown an expanded high-pressure dia- 
—_ taken from an engine with 135 lb. boiler pressure, and 
atc be oe ecard or setae in the ee oe 
appended. e velocity in the passages was by no means 
high, but the pipes were indirect, and owing to specified 
requirements there were several altogether unnecessary 
valves; the result was a fall of pressure to 120 lb., ora 
loss of 15 lb. available initial pressure. When the objec- 
tionable bends were removed, the initial pressure in the 
diagram rose to 130 lb., as shown in Fig. 2, thus raising 
the ratio of expansion and increasing the general efficiency. 
The stroke of the engine was 3 ft., and the revolutions 
104 per minute. Fig. 3is a high-pressure expanded dia- 
gram from a cylinder of the same diameter and stroke, 
the revolutions being 70 per minute. This shows how 
small the initial drop may be, when the sources of loss 
are thoroughly appreciated. : 
Piston Valves.—The use of piston valves on the inter- 
mediate and low-pressure cylinders, especially in engines 
of moderate “power, serves to illustrate how the indirect- 
ness of the valve passages impairs the efficiency of the 
steam, and in some cases more than balances the bene- 
ficial effect of reduced friction in the machinery. Fig. 4 
is an expanded diagram taken from ‘the intermediate 
cylinder of a triple engine fitted with a pee valve, and 
shows considerable wire-drawing, which is to be attri- 
buted to the indirectness of the valve passages; for in 
oh 5, taken from a similar engine in every respect, with 
only aslightly lower speed of steam, but fitted with an 
gtd slide, it is seen that the wire-drawing is much 
288. . . 
Low-Pressure Cylinder.—The low-pressure cylinder is 
of course the source of the greatest inefficiency ; and too 
much care cannot be taken in the design of the steam 
ports and exhaust passages. The ports should be as small 
as ible, so as to reduce the clearance to a minimum ; 
— the speed of the entering steam should not be so high 
as to cause excessive frictional resistance, nor the speed of 
exhaust so high as to augment the back pressure ; conse- 
quently the greatest efficiency is obtained when the revo- 
lutions and indicated horse-power are not ec uired to vary 
to any great extent, As an illustration, Fig. 6 isa dia- 
gram taken from a low-pressure cylinder which was de- 
signed for 60 to 65 revelutions per minute: on the mye 
ship trial the engines were run at 78 revolutions, and as 
shown in Fig. 7 the vacuum was then 1? Ib. less than with 
the same cut-off at 68 revolutions, the loss being entirely 
due to the excessive exhaust velocity consequent on driv- 
ing Ky engines at a greater speed than they were de- 
8! or. : : 
ontracted or indirect exhaust passages in the high- 
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pressure and intermediate cylinders have the effect of | cut-off in this case being 8 per cent. later in the stroke | for the three cranks, 


causing a larger difference between the back pressure on 
one piston and the initial pressure on the next, thus 
diminishing the efficiency of the steam. An illustration 
of this defect is furnished by the diagrams shown in 
Fig. 8, which were taken from a triple-expansion engine 
built in the north of England. 

Cut-Of.—The cut-off necessary to maintain the equality 
of the three essentials for an efficient. engine is governed 





Many engines are arran with 


than the virtual or effective cut-off. In the intermediate | the high-pressure crank leading, followed by the inter- 
and low-pressure cylinders too high a velocity of the| mediate crank, and the low-pressure crank last, which 


entering steam will produce excessive frictional resist- 
ance, causing a drop in the expansion curve as well as an 
unduly high receiver pressure, thus disturbing the equality 
of temperatures and of initial stresses. Fig. 10 is a dia- 
gram taken from the intermediate cylinder on a light-ship 


causes excessive variation in the receiver pressure, in- 
creased ranges of temperature in the cylinders, and con- 
siderable differences in initial stresses. The better 

uence is high-pressure leading, low pressure following, 


and intermediate last. Expanded diagrams are shown 


trial with a high steam velocity through the ports, whilst |in Fig. 12 from an engine built on the Tyne with the 
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to a great extent by the speed of the entering steam and 
the nature of the passages, inasmuch as the same 
amount of steam per stroke may enter the cylinder at the 
ordinary working number of revolutions per minute, as at 
a higher speed with later cut-off and larger port-opening ; 
and in the latter case the difference will be greater be- 
tween the actual andj the effective cut-off. Fig. 9 is 
an expanded high-pressure diagram taken on a light-ship 
trial, and shows the effect ot yor gpee He igh velocity of 

stroke, the actual 


steam on the volume admitted at e 
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Fig. 11 is a diagram from the same cylinder in the loaded 
ship ; the cut-off was equal in both instances, yet in the 
latter case the receiver pressure is 7 lb. lower, and the 
drop in the expansion curve is very considerably re- 
duced. 

A three-crank engine, with its more uniform twisting 
moment on the shaft, and its approximately equal initial 
loads presents every facility for increased revolutions or 
higher piston speed; and as lighter machinery for the 
same power developed admits of additional capacity for 
carrying cargo, the recognised standard of 60 revolutions 
per minute, so indelibly stamped on marine engineering 
practice, is unfavourable to the greatest economy. It is 
true that the absurdly bluff run aft, which is found in 
many steamers, interferes with a high number of revolu- 
tions; but there is no reason why a considerable advance 
should not be made. Engineers are often severely handi- 
capped and sometimes utterly baffled by the design of the 
cargo ‘‘ receptacle”. which has to be propelled; and 
should the speed not reach the unreasonable expectations 
formed, the general efficiency of the engines is at once set 
down.as the cause, although the ship may have a displace- 
ment coefficient as high as 0.77 and may never run a 
straight course except by accident. That ships having a 

cargo-carrying capacity and travelling at a low speed 
are pecuniarily successful is not to be denied ; but that 
beneficial results would follow from a slightly less box-like 
form is abundantly evident, though not yet universally 
appreciated in practice, 

Sequence of Cranks.—In a triple engine some diversity 
of opinion seems to have existed as to the order of sequence 
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common arrangement of cranks, namely, high, interme- 
diate, and low; here the pressure in the receiver into 
which the Corres cylinder exhausts is seen to vary 
as much as 224 lb., this large amount being probably due 
to the receiver being too small. The temperatures and 
stresses in the high-pressure and intermediate cylinders 
approach equality ; but the amount in each case is much 
greater than it would have been, had the low-pressure 
crank followed the high pressure. 

The diagrams in Figs. 13 and 14 are from an engine 
built in Scotland with the same sequence of cranks as in 
Fig. 12, namely, high, intermediate, and low; but the 
receiver from the iobecnnnn cylinder being here larger, 
the variation of pressure in it is reduced to121b. In this 
engine, however, the temperatures and stresses are astray, 
the effects of the latter being shown in the crankshaft 
diagram, Fig. 14, which is constructed in the manner 
described in the memorandum appended. 

In Fig. 15 the low-pressure cylinder follows the high- 
pressure, with the evident beneficial effect of reducing 
the variation of pressure in the first receiver to 6 lb., and 
also reducing the ranges of temperature in the cylinders, 
as well as the initial loads on the pistons. 

Number of Cranks.—The question of the most suitable 
type of marine engine resolves itself into two general divi- 
sions, namely—engines working on two cranks, and those 
working on three. Considerable difference of opinion has 
existed as to which is the better, and many engineers have 
decided in favour of the two-crank tandem, the high- 
pressure cylinder being placed over either the intermediate 
or the low-pressure. A preferable arrangement is to place 
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two cylinders on each crank. But both these plans pre- 
sent very objectionable features. In a three-cylinder 
tandem it is impossible to obtain anything approaching 
equality of temperatures, stresses, and powers; and 
therefore the result is a loss of efficiency. In converting 
compounds into triple-expansion engines, the method of 
adding another cylinder on the top of the high-pressure or 
low-pressure is certainly an easy way of applying the 
triple-expansion principle, but for obvious reasons it is a 
very clusalenatie one. The diagrams shown in Figs. 16 
and 17 are from a tandem engine in which every possible 
care was taken in the design ; yet the results do not com- 
pare at all favourably with those from a good three-crank 
engine, asin Fig. 15. To have two cylinders on each 
crank is undoubtedly the best design for a two-crank 
engine on the triple-expansion principle, as it is then pos- 
sible to get an approximately equal initial stress on each 
crank. This arrangement of course necessitates one of 
the three stages of expansion taking place in two cylinders 
instead of in one. The diagrams given in Figs. 18 and 19 
are from this type of engine, and show the range of tem- 
perature varying from 59 deg. to 81 deg., whilst the crank- 
shaft diagram is even worse than that from an ordinary 
compound on two cranks. 

A marine engine should be so designed that any work- 
ing part can be easily examined or removed; and this is 
impossible with a tandem engine. The arrangement of 
cylinders on three cranks fulfils the required conditions 
more nearly than any other design ; and that this is ap- 
preciated by many engineers and shipowners is evident 
from the rapidity with which the three-crank engines are 
entirely displacing the two-crank. A few of the principal 
advantages are : (1) More uniform strain on shafting ; (2) 
adaptability for a higher rate of revolution and increased 
piston speed, thus obtaining increased efficiency from the 
steam in the engine, as well as lighter machinery in pro- 
portion to the power developed ; (3) less wear and tear ; 
(4) easier accessibility of working parts ; (5) interchange- 
ability of parts, thus minimising the consequences of a 
breakdown ; (6) greater facility for repairs; (7) easier 
adjustment of temperatures, stresses, and powers, All 
these features are deserving of investigation. 

Regardingthe more uniform twisting moment on the 
crankshaft of a three-crank engine, it isoften advanced that 
the difference between crankshaft diagrams from a two- 
crank and a three-crank engine is not so great as to cause 
any appreciable effect. It must be remembered, how- 
ever, that the variable twisting strains on the crankshaft 
are reflected to a greater or less extent throughout all the 
working parts of the engine, and it seems certain that the 
beneficial influence of three cranks is far beyond what is 
generally accepted. 

There seems to be an impression that the length of an 
engine-room is increased by the introduction of three 
cranks. But by placing the valve casings at the side, 
thus allowing the intermediate and low-pressure cylinder 
covers to be brought close together, the total length of a 
three-crank engine is made no greater than in nine-tenths 
of the existing compounds. In the Orient liner Lusitania, 
since she has been converted to three cranks by the writer, 
the distance longitudinally over the cylinders is 1 ft. 
shorter than before, and the indicated horse-power is 800 
greater, 


Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again depressed last Thursday, and prices declined 3d. 
per ton. Business was done during the forenoon at 42s. 8d. 
down to 42s. 5d. one month, also at 42s. 6d. down to 
42s, 34d. cash, and the close was sellers at 42s. 34d. cash 
and 42s. 54d. one month, and buyers at 4d. per ton less. 
Owing to the funeral of one of the members of the Iron 
Brokers’ Association, there was no meeting of the “‘ ring” 
in the afternoon, Friday’s market was irregular. A _ re- 
port that six furnaces had been blown in, namely, four 
at Gartsherrie Iron Works, and one each at Carnbroe and 
Calder Iron Works, raising the number in blast from 66 
to 72, but still 19 under the number blowing at the same 
time last year, did not improve matters. Though not 
closing at the worst, prices were 1d. down. There were 
transactions on forenoon ’Change at 42s, 44d. down to 
42s. 3d. and up to 42s. 6d. one month, also at 42s. 2d. down 
to 42s. 04d. and up to 42s, 5d. cash, with sellers at the 
close at 42s, 4d. cash and 42s. 6d. one month, and buyers at 
4d. lower perton. In the afternoon transacticns took place 
at 42s. 44d. down to 42s, 2d. cash, also at 42s. 6d. to 
42s, 4d. one month, and the close was buyers at 42s, 44d. 
one month, and sellers at 42s. 5d., with the cash price 
nominally 42s, 24d. Notwithstanding the enforced damp- 
ing down of four blast furnaces at. Shotts Iron Works, 
owing to a wages dispute, the market was flat on Monday, 
and a considerable amount of selling to realise profits 
took place. Prices declined 3d. per ton from last week’s 
closing quotations. Business was done in the forenoon 
at 42s, 2d., 41s. 1d., and up to 428. 24d. cash, also at 
42s. 4d. and 42s. 44d. one month, with sellers at the close 
at 42s, 2d. cash and 42s. 4d. one month, and buyers 4d. 
less per ton. Transactions were reported in the afternoon 
at 42s. 1d. down to 41s. 11d. cash, also at 42s. 3d. down to 
42s. 1d. one month, and the close was buyers at the lower 
quotations, and sellers wanting 4d. more perton. Hema- 
tite warrants were sold at 44s, 3d. fifteen days, and 
Middlesbrough warrants changed hands at 33s. 3d. one 
month, with sellers asking 32s, 2d. tendays. Yesterday’s 
warrant market opened flat, and — fell 24d. per ton, 
but a recovery was made in the afternoon, and the close 
was 4d. per ton over the previous day’s closing quotations. 
In the forenoon business was done at 41s. 10d. to 


41s. 84d., and back to 41s, 10d. cash, also at 42s. down to 
41s. 10d., and back to 42s, one month, and at the close 


there were sellers at the higher rates and buyers at 4d. per 
ton under. The quotations in the afternoon ranged from 
41s. 9d. to 41s. lida. cash, and from 41s, 11d. to 42s. 14d. 
one month, the market closing with sellers at 42s. cash and 
42s, 2d. one month, and buyers a shade lower. The 
market was again a little irregular to-day. Prices ran up 
to 42s, 3d. cash and 42s. 44d. one month, but at the close 
in the afternoon sellers were asking 42s. 1d. cash and 
42s, 3d. one month, with buyers at $d. per ton lower. 
From the foregoing daily reports it will be seen that 
the market has become decidedly weaker during the 
past week than it was for some time previously, partly 
owing to the unsatisfactory state of the shipping 
branch of the trade, and partly in consequence of the 
increasing additions to stocks. Last week’s shipments 
of pig iron from all Scottish ports amounted to 6364 tons, 
as compared with 8651 tons in the preceding week, and 
7818 tons in the corresponding week of last year. The 
United States took 950 tons ; Canada, 446 tons; India, 
120 tons; Australia, &c., 750 tons; France, 250 tons ; 
Italy, 486 tons; Russsia, 360 tons; Holland, 100 tons; 
China and Japan, 200 tons; and other countries took 
smaller quantities. The stocks of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 832,629 tons, as against 830,002 tons yester- 
day week, thus showing an increase for the week amount- 
ing to 2627 tons. The increase last month to the stocks in 
store was 8210 tons. 


Coal Companies’ Dividends.—The directors of the Cairn- 
table Gas Coal Company have just issued their report 
for the year ending September 30, which shows a 
profit of 7745. 17s. 4d., which with the balance from the 
previous year, gives a total of 88137. 11s. 4d., out of which 
they recommend the payment of a dividend at the rate of 
12 per cent., and the carrying forward of a balance of 
1157/. 2s. to next year’s account. The Arinston Coal 
Company’s report for the same period shows a profit of 
10,1017. 15s. fd., and the directors recommend a second 
payment which will bring up the year’s dividend to 124 per 
cent. They state that the great bulk of the year’s profit is 
due to the large sales of cannel coal at good prices. Such 
dividends as these show that the Scotch coal trade is not 
in all cases an unprofitable business. 


Clyde Shipbuilding Trade.—The output of new vessels 
from the Clyde shipyards last month was on a very 
limited scale. It embraced only ten vessels, of a total of 
6692 tons, and in probably only one instance has _ the 
monthly output been lower during the long period of 
thirteen years. Taking the ten months ending October 
31, the tonnage launched was slightly greater than that 
turned out in the same periods of 1879 and 1877. One 
war vessel, the Tartar, 1630 tons, was launched last 
month, and there was one steamer of 2500 tons, but with 
one other exception—the ‘*.B, D., No. 1”—all the rest of 
the vessels included in last month’s launches were small 
craft. 


Prices of New Shipping.—The following may be taken 
as something like the quotations for new shipping on the 
Clyde at present: Jirst-class steel screw steamers, 
26/. 10s. per ton; first-class iron screw steamers, 25/. 10s. ; 
second-class iron screw steamers, 21l.; cargo-carrying 
iron screw steamers, 18/. 10s.; first-class iron sailing 
vessels, 11/.; second-class and third-class ditto, 10/. and 
8l. 15s. per ton respectively. 


Institution of Engineers and Shipbuilders in Scotland.— 
The first general meeting of the thirteenth session of 
this Institution was held last week. Mr. C. P. Hogg, 
Vice-President, occupied the chair in the absence of Mr. 
William Denny, the new President. Mr. Andrew S. 
Biggart was presented with the railway engineering 
gold medal for his papers on ‘‘ The Construction of the 
Great Tubes of the Forth Bridge” and on ‘‘ Sinking the 
Cylinders of the Tay Bridge by Pontoons.” The chair- 
man intimated that further papers on the construction of 
the Forth Bridge would be contributed by Mr. Biggart. 
Mr. J. W. Macfarlane read a paper on a new ‘‘ Safety 
Governor,” the essential points of which he described as 
safety, sensitiveness, and simplicity. In reply to Mr. 
J. M. Gale, he said the governor had not been brought 
into use on screw steamers, to which, however, with cer- 
tain modifications, it might be adapted. The discussion 
on the paper was adjourned till the next meeting of the 
Institution. Mr. Ralph Moore, Her Majesty’s Inspector 
of Mines, subsequently read a paper by his brother, Mr. 
Robert 8. Moore, California, entitled ‘‘On the Con- 
struction and Laying of a Malleable Iron Water Pipe for 
the Spring Valley Water Works, San Francisco.” Some 
remarks were made on the subject by Mr. Gale, Mr. 
Mechan, and Mr. Henry Napier (who had seen the works 
in progress), but the further discussion of the paper was 
held over till next meeting. 


East of Scotland Engineering Association.—The second 
fortnightly meeting of this Association was held last night 
in Edinburgh, Mr. A. C. Elliot, President, in the chair. 
A paper was read by Mr. William B. Scott on ‘‘ The 
Action of the Dynamo Machine.” After briefly explain- 
ing the fundamental laws relating to the passage of elec- 
tricity through a conductor, the lecturer described the 
method of producing alternating currents, Siemens’ alter- 
nating current machine being taken as an illustration. 
The armatures of Gramme and Siemens, the two types in 
common use, were next shown by means of diagrams to 
be identical in principle. The principal difference between 
the dynamos 7 the various makers—except in afew cases, 
such as those of Brush and Thomson-Houston—lay in the 
shape of the magnet and the use of the Gramme or Siemens 
type of armature. In conclusion, Mr. Scott explained 
the adaptability of the ‘‘shunt” and “series” machines 
to the various purposes for which they are used, the 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBroucH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was not 
such a large attendance on ’Change, and the market was 
quieter in sympathy with the lower prices ruling at 
Glasgow. There is, however, no pressure to sell iron here, 
as makers are fully sold for several months ahead. No. 3 
Cleveland pig, for delivery over this year, is offered at 
32s. 9d. per ton, but little business is reported. As was 
anticipated, the Cleveland Ironmasters’ Association re- 
turns show a decrease in stock close upon 30,000 tons. 
This fact has tended to strengthen prices again. Ship- 
ments are well maintained, and inquiries from most iron 
centres continue satisfactory. Hematite pig iron is steady 
at 44s. to 44s, 6d. per ton for mixed numbers f.o.b. east 
coast ports. There is very little to report in the manu- 
factured iron trade. Prospects are less discouraging, and 
prices are rather firmer. Iron ship-plates are quoted 
41. 12s. 6d. to 4/. 15s. per ton, angles 4/. 7s. 6d. to 4/. 10s., 
and steel ship-plates 6/., all less 24 per cent. at works. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association returns, which were 
issued at Middlesbrough to-day (Wednesday) will be read 
with the keenest interest. They show that of 156 blast 
furnaces in the North of England, 84 are in operation, 
51 of which are producing pig iron and 33 hematite. The 
total make of all kinds of pig iron during the month of 
October was 192,399 tons—an increase of 1679 tons. The 
total stocks of pig iron in the Cleveland district now stand 
at 690,735 tons—a decrease of 29,687 on September. The 
total shipments of pig iron from Middlesbrough during 
October were 84,322 tons—an increase of 7147 tons on the 
previous month. These returns are welcome as the most 
satisfactory statistics which have been published for some 
time. 

Engineering and Shipbuilding.—Engineering prospects 
are rather better, but there are still complaints of the 
lowness of prices. At many of the shops there is, how- 
ever, more activity, and still further orders are expected. 
During the past few weeks there has been a distinct im- 
provement in the shipbuilding department, and the ship- 
yards on the north-east coast are now in much better trim 
for tiding over what appeared a time ago to be very dull 
_— for the winter. Several orders for steamers 

ave recently been secured by builders on the Tyne, 
Wear, and Tees. On the latter river Messrs. R. Dixon 
and Co. launched from their Cleveland Dockyard, Middles- 
brough, a splendid steamer named the Santiago, which 
has been built to the order of Messrs. Thomas Wilson, 
Sons, and Co., of Hull, for their Atlantic line. This 
vessel is the largest and most powerful steamer which has 
yet been built on the Tees. She is constructed in accord- 
ance with Lloyd’s highest class and the Board of Trade 
requirements for passenger service, her dimensions being 
378 ft. long by 44 ft.9 in. beam by 31 ft. depth, and 
her gross tonnage is about 4400. She is built of 
steel additionally strengthened for the North Atlantic 
trade, has cellular bottom for water ballast, two decks of 
steel, and is divided into compartments by twelve thwart- 
ship bulkheads as well as a longitudinal bulkhead all fore 
and aft. She has long poop, with saloon and passenger 
accommodation placed amidships, topgallant, forecastle, 
steam windlass, seven steam winches, and is fitted with 
special steam pipes to each hold for purposes of fire ex- 
epidinn, and electric light will also be supplied. She 
will be fitted with engines of 3500 horse- power by Messrs, 
Thomas Richardson and Sons, of Hartlepool. 


The Steel Trade.—All the steel works in the North of 
England are not only well employed but have orders on 
hand which will keep them occupied for several months. 
There are still numerous inquiries for all kinds of railway 
material, and prices are improving. There is a growing 
opinion that trade generally will be much better next 
year, 

The Coal and Coke Trades.—There is an improved de- 
mand for coal, and coke is in such request that it com- 
mands prices fully 9d. per ton above the lowest point re- 
cently touched. 








NOTES FROM THE SOUTH-WEST. 

Bristol Docks.—The Bristol Town Council has confirmed 
a recommendation of the Docks Committee to the effect 
that the dues on various classes of goods imported direct 
from foreign ports, which were reduced in 1881 to meet 
the then existing competition with the Avonmouth and 
Portishead Docks, shall be restored to the amount from 
which they were so reduced. The increased rates take 
effect as from November 1. 


Pollution of the Rumney. — The Cardiff Sanitary 
Authority having applied to the Local Government Board 
to issue an order determining how much of the tidal 
waters of the River Rumney shall be deemed to be a 
stream within the meaning of the Rivers Pollution Pre- 
vention Act, 1876, Mr. J. T. Harrison, a Local Govern- 
ment Board inspector, attended at Cardiff on Wednes- 
day with the view of holding an inquiry into the 
matter. At the close of his inquiry the inspector said, as 
there was no opposition, he should have no difficulty in 
recommending that the river shall be deemed a stream 
within the meaning of the Rivers Pollution Prevention 
Act. 

Water Supply of Llanelly.—A special meeting of the 
Llanelly Local Board of Health was held on Tuesday, 
for the purpose of considering a report upon the state of 
the watershed of the Llanelly reservoir. It would appear 
from this report that certain work was executed by the 
Local Board in 1881, with the view of preventing the 
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work consisted in diverting the sewage from the farm- 
yard on to the meadows, and had proved effectual. 


Cardiff.—Last week’s steam coal shipments amounted 
to 130,000 tons, a considerable increase upon the return 
for the preceding week. Prices have, however, presented 
no improvement, and the feeling is gaining ground that 
the only remedy for the existing depression will be a large 
curtailment of the output. The house coal trade has im- 
proved with the approach of the winter. Small steam 
coal has been in pretty good demand at 53. per ton. The 
manufactured iron trade has improved. Several large 
orders for steel rails have been obtained from the United 
States. The iron ore trade has been firm. 


Mine Inspectorships.—The Home Secretary has ap- 
pointed Mr. F. A. Gray, of Morfa Colliery, Taibach, to a 
vacancy as inspector of mines in Lancashire caused by the 
appointment of Mr. Martin to the office of chief in- 
spector for South Wales (vice the late Mr. T. bag a 
Mr. Gray is son of the late Mr. W. Gray, of Morfa Co 
liery, who held the position of chief mining engineer under 
Sir H. H. Vivian, Bart., M.P., and his late father, Mr. 
J.H. Vivian, M.P., for over thirty years, and who was 
considered one of the most able and experienced mining 
engineers in South Wales, having in his younger days been 
associated with Sir G. Elliot, Bart., MP. in opening out 
extensive collieries in Durham and Northumberland. 


Gloucester and Birmingham Navigation Company.—The 
directors of this company, in their half-yearly report, 
regret that owing to arma in trade, there has been a 
considerable falling off both in. corn and wood imports as 
compared with those of the previous year. The directors 
add that although the losses of the company are in some 
degree due to the general trade depression, they are also, 
to a great extent, the result of the severe competition of 
other ports, notably Cardiff, Swansea, and Avonmouth. 
Under these circumstances the directors have determined 
on a thorough review of the pesition and policy of the 
company, including the amount and incidence of its 
charges. 


Water Supply of Cardiff.—On Thursday, the chairman 
of the Cardiff Water Works Committee opened the sluices 
of a new reservoir which has been constructed contiguous 
to the old Llanishen service reservoir. The new reservoir 
was commenced between two and three years since by 
Messrs. Hill Brothers. After a few months, however, 
this firm found itself unable to complete the contract, 
upon which the work wasintrusted to Mr. T. A. Walker, 
who has successfully carried out some of the largest under- 
takings in the country, notably the Severn Tunnel. Mr. 
Walker commenced operations at Llanishen two years 
since, his contract being for about 54,0007. The total cost 
of the reservoir, however, will be about 75,000/. Some 
idea of the magnitude of the reservoir may be gathered 
from the fact that the embankment round it is 1} miles 
long, while its capacity is over 300,000,000 gallons. It 
is 56 acres in extent, while its depth varies from 15 ft. 
to 36 ft. The embankment is of the strongest possible 
description, its greatest width being 265 ft., and its 
greatest depth 43 ft. Along its centre line a deep 
trench has been dug until the clay subsoil has been 
reached, and by puddling clay in this trench the 
whole has been made perfectly water-tight. At the 
far end is an arrangement of sluices, by means of 
which water can be tapped at three different heights. 
This is to insure freedom from mud or sediment; 
while at the bottom a scouring valve will admit of the 
reservoir being cleaned whenever desired. Mr. Williams, 
the borough water works engineer, has given the work 
sustained attention throughout. 


Sewage at Shepton Mallet.—Mr. T. Codrington, a Local 
Government Board inspector, held an inquiry on Thurs- 
day respecting an application of the Shepton Local Board 
of Health to borrow 1200/. for sewage works. 


Wages in Wales.—The Sliding Scale Joint Committee 
of the Monmouthshire and South Wales Collieries Asso- 
ciation has agreed to a reduction in wages of 24 per cent. 
dating from November 1. It was expected that the 
reduction might have amounted to 5 per cent. About 
80,000 colliers are affected by the drop which has actually 
taken place, 





MISCELLANEA. 
AT the Brymbo new steel works, near Wrexham, a fly- 
wheel last week broke into fragments, killing two men. 


The new Russian torpedo boat Vibrog, from Glasgow, 
has put into Holyhead through stress of weather. 


The railways of Spain now consist of nearly 6000 
miles, having increased about 1800 miles during the last 
five years. 


The official trials of the Benbow have been brought to a 
satisfactory conclusion, the speed being 174 knots with 
forced draught. 


_The number of visitors to the Colonial and Indian Exhi- 
bition for the week which ended on October 30, was 
236,904 ; total since the opening, 5,373,120. 


_ Telephonic communication between Brussels and Paris 
is, by the agreement arrived at by the Governments of 
France and Belgium, to be completed before January 1. 


_ The sittings of the Royal Commission, appointed _to 

inquire into the charges made against the Ordnance De- 

partment, will commence about the middle of this month. 
Rear-Admiral Hopkins, formerly director of Naval 

Ordnance, has taken over the duties of Dockyard Super- 

er neg at Portsmouth, in succession to Rear-Admiral 
rbert. 


The International Geodetic Conference has been held 


this year at Berlin, where it has been settled the Inter- 
national Bureau shall be established. Next year’s meet- 
ing will be at Nice. 

The capital of the new Congo ye ord lately founded in 
Brussels is fixed at 1,000,000f. in shares at 500f. each, 
and the general council is authorised to increase it to 
2,000,000f. Among the shareholders are the principal 
banking, industrial, and commercial establishments of 
Belgium. 

A meeting is to be held on November 10, at 8 p.m., at St. 
James’s Hotel, under the presidency of Mr. E. I’Anson, 
to inaugurate a new club, to be called the United Arts 
Club, for the use of engineers and architects. Premises 
have been secured in St. James’s-Place. Mr. A. L. For- 
rest, of 19, York-buildings, Adelphi, is the secretary. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending October 24, 
amounted, on 15,3764 miles, to 1,215,766/., and for the corre- 
sponding period of 1885, on 15,2293 miles, to 1,214,308/., 
an increase of 1464 miles, or 0.9 per cent., and an increase 
of 1458/., or 0.1 per cent. 


A new method of jointing electric conductors of different 
sizes has been devised by Messrs. Walter Glover and Co., 
of Salford, Manchester. The metal strands are united by 
a neat tapered joint, and then the insulator is applied. 
Thus the conductors for a large installation can be made 
without a break or any unsightly joinings. 


On a recent trial of the twin-screw gun vessel Swallow 
an average speed of 12.8 knots was made, 1280 indicated 
horse-power being developed. This vessel was ordered to 
make a six days’ experimental cruise in the Channel 
before proceding to the American station on account of 
defects being discovered in her shafting. 


A new cruiser has been ordered, amongst other vessels, 
by the United States Government. She is to be armed 
with dynamite guns, a new invention to which the naval 
department has arranged to give atrial, and should it 
come up to the estimate of its inventor, it is expected to 
be the most powerful engine of maritime warfare in exist- 
ence. 


The eighteenth annual exhibition of the Turners’ Com- 
pany was held at the Mansion House last week. The 
first exhibition was held twenty years ago, the only ex- 
hibits being a rolling-pin and a fishing-rod. Many of the 
objects shown at the recent exhibition showed excellent 
workmanship, but, according to Mr. J. Holtzapffel, there 
was a lack of beauty of design. 


The ‘‘ Concours International des Sciences et de 1!’In- 
dustrie,” whichis to be opened at Brussels in April, 1888, 
and to be continued for six months, is to occupy buildings 
tothe extent of 60,000 square metres, to be erected on the 
site of the National Exhibition of 1880, The Count of 
Flanders has accepted the honorary presidency, and 
Prince Baudouin the working presidency. 


The objects of the lately founded Compagnie du Congo 
pour le Commerce et |’Industrie are the construction of 
railways or other ways of inland communication in the 
Congo and neighbouring territories, the institution of 
services for maritime and river navigation, ports, docks, 
bonding stores, &c., and all operations of agriculture, 
industry, public works, commerce, and finance. 


The Severn Tunnel, which has been opened since Sep- 
tember 1 for goods traffic, will shortly be opened for the 
conveyance of passengers, which will add to the conve- 
nience of the travelling public, reer between the 
West of England and South Wales. The Great Western 
Railway Company have adopted Mr. C. E. Spagnoletti’s 
new system of electric locking for working the traffic 
through this tunnel. 


The twin-screw torpedo cruiser Scout has been com- 
missioned at Portsmouth by Commander Conybeare, with 
a — company all told of 140 officersand men. Her 
complement consists of eight officers, five chief petty 
officers, five second-class petty officers, one chief engineer, 
seven engine-room artificers, two engineers (including a 
chief), eight leading stokers, and twenty-nine stokers, 
forty-five seamen, thirteen marines, and eight other 
ratings. 

The Duke of Edinburgh, as Commander-in-Chief on the 
Mediterranean station, having expressed the opinion that 
the divers of the Navy were too well paid for the work done 
by them, an inquiry has been held on board the Cambridge 
at Devonport with a view to ascertaining what would be 
a fair scale of remuneration for divers commensurate with 
the duties they have to perform. Both service and dock- 
yard divers were examined, and a report of the evidence 
taken will be forwarded to the Admiralty. 


The United States Navy is being reinforced by eighteen 
new ships. Seven of these vessels are ironclads, three 
cruisers with armour decks, four fast cruisers built of 
steel, two gunboats, one a torpedo vessel, and one a cruiser. 
Five of the ironclads, the Miantonomoh, the Puritan, the 
Terror, the Amphitrite, and the Manadusck, are monitors 
with double turrets, which will be employed for coast de- 
fence only. The two others, not yet laid down, will be 
of 6000 tons burden, with double hulls and a speed of 
16 knots an hour. 


American iron and steel trade imports of iron ore for 
the eight months ending August last amounted to 715,667 
tons, as compared with 257,994 tons in 1885; pig iron, 
262,967 tons, as compared with 94,430 tons; iron scrap, 
49,812 tons, as compared with 8664 tons; steel rails, 
14,232 tons, as compared with 1883 tons; steel ingots, 
billets, bars, &c., 64,974 tons, as compared witn 14,956 
tons; tin plates, 190,433 tons, as compared with 162,434 





tons; and wire rods, 96,580 tons, as compared with 54,131 
tons last year. 


An ingenious safeguard against tampering with cheques 
has been recently protected by Mr. H. Jackson, accoun- 
ant, of Fawcett-street, Sunderland. In that portion of 
the cheque, on which the amount is written in numerals, 
three divisions are provided, marked respectively, ‘‘ over 
1007. ;” not over 1002. ; not over 10/7. It will be seen from 
this arrangement that the correct amount for which the 
cheque is written is guaranteed by the limiting figures 
printed on the same line, and any alteration would be at 
once detected. 


The country seat of Mr. W. H. Smith, at Greenlands, 
has recently been lighted by electricity. The installation 
consists of nearly 250 Swan lamps. The current is con- 
ducted by underground wires from the engine-house, 
which is about 200 yards from the mansion. The gene- 
rating machinery consists of a locomotive boiler and a 
Paxman 12-horse compound engine, driving two large 
dynamos, each capable of supplying the current to 200 
glow lamps, and regulated by a Willans automatic 
electrical governor. In order to save running the ma- 
chinery when the full number of lamps is not required 
accumulators are used, 


The following has been addressed to the Postmaster- 
General from the American Chamber of Commerce: 
‘*The attention of this Chamber has been called to the 
important subject of the American mails which is now 
under the consideration of Her Majesty’s Government. 
The Chamber is desirous that steps should be made to ac- 
celerate the mails despatched in the earlier part of the 
week so as to insure a quicker course of post than is ob- 
tained under existing arrangements. I am also desired to 
point out that it is very important to the interests of the 
American trade which is so largely centred in Liverpool 
and the North of England, that the present ports of de- 
ss Liverpool and Queenstown, should be retained. 

he service vid Southampton has proved of little or no use 
to the district. 


Some details are given of the work done by a speciall 
werful e dredger constructed by Messrs. J. and x 
mit, of Kinderdyk, Holland, for removing sand from 
the port of East London, South Africa. This vessel 
arrived at her destination on May 31, and the Agent- 
General for the Cape of Good Hope has just received. 
cablegram announcing that the dredger had successfully 
cut a channel through the bar, so that it is believed that a 
working depth of 9 ft. at low water is now available, to 
which must be added from 4 ft. to 6 ft. for rise of tide. 
Thelengtb of channel already formed by the dredger from 
the point of commencement is about 800 yards. At the 
trials made with the dredger on the Maas before starting 
for East London, cargoes of 400 tons of sand were pumped 
in intervals of 19 and 25 minutes respectively. 


The Yorkshire Boiler Insurance and Steam Users’ 
Company, Limited, of which Mr. John Waugh, of Brad- 
ford, is the engineer, has recently acquired the business 
of the London Mutual Boiler Insurance Company, an 
association founded some years since, and which, we 
believe, possessed a large and constantly increasing con- 
nection. It throws no discredit on the management of 
the latter concern, of which Mr. J. C. Chapman will con- 
tinue to act as London engineer, if we congratulate boiler 
owners in London on the enterprise shown by the York- 
shire Company. The large experience this association 
has acquired during its fourteen years of active practice, 
will be used for the benefit of metropolitan insurers, and 
the absolute immunity from explosions the company have 
enjoyed, will command the full confidence of: their new 
clients. This immunity, which confers so much distinction 
on the Yorkshire Company, is wholly due to the excellent 
organisation and the thorough system of examination under 
which the company works. We may add that the London 
references of the company are the London and West- 
minster Bank, Lothbury, and Messrs, Williams, Deacon, 
and Co., Birchin-lane. 


The death is recorded of Mr. Thomas M. Carnegie, the 
chairman of Carnegie Brothers and Co., Limited, which 
occurred on October 19, at his residence at Homewood, 
Pittsburg, Pennsylvania, Mr. Carnegie was born at 
Dunfermline, Fifeshire, on October 2, 1843. He went to 
Pittsburg in 1847. He was first employed, when only 
sixteen years old, in the telegraphic department of the 
Pennsylvania Railroad Company, where his brother 
Andrew, who had been previously employed as an 
operator, had risen to be the acting superintendent of the 
Western Division of the Pennsylvania Railroad. Thomas 
Carnegie remained there until 1860, when, in company 
with his brother, he became a member of the firm of 
Kloman and Phipps, iron manufacturers, being at that 
time but eighteen years old. In 1865 the firm purchased 
the Cyclops Mill, and both concerns were consolidated 
under the title of the Union Iron Mills. In 1871 the first 
Lucy furnace was built and put in blast. This, with the 
Isabella furnace constructed by other persons about the 
same time, marked the beginning of the new era in coke 
furnace practice which has resulted in the magnificent 
furnaces of the Edgar Thomson Steel Works, and in the 
great increase in production of coke furnaces in the United 
States. In 1873 the construction of the Edgar Thomson 
Steel Works was undertaken, the name of the new firm 
being Carnegie, M‘Candless, and Co., afterwards the 
Edgar Thomson Steel Works, and finally the present 
Carnegie Brothers and Co., Limited, of which Mr. 
Thomas M. Carnegie was elected chairman on April 1, 
1881, which position he held up to the time of his death. 








Russian Meratiurcy. — The Warsaw Steel Works 
Company ape pone to establish iron works at Kamenskoi, 
in the south of Russia. The district has suitable railway 
facilities for the delivery of coal and iron minerals. The 





Rhine Steel Works Company and the John Cockerill 
Company are also interested in the new undertaking, 
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STEEL PROJECTILES. 

As in their conclusions with respect to other 
ordnance material, our authorities have come in at 
the tail end in their acceptance of the superiority 
of steel projectiles over all others, and think they 
can make amends for their tardiness by an in- 
decent haste in proposing a contract for success- 
ful steel shells that have been brought to their 
attention, without further trial. 

We regret that the experiments at Shoeburyness 
are progressing so slowly, and must defer our com- 
parison of the results of the tests of the shells fur- 
nished by the makers under competition—viz., Holt- 
zer, Firminy, Cammell, Hadfield, and Whitworth— 
until at least one completed series has been accom- 
plished. Although three have been tried, we un- 
derstand that the fourth has not yet left Woolwich, 
where, in the process of banding, it is no doubt un- 
dergoing a careful inspection and analysis. 

The results that reach us, and some of which 
have already been made public, show that the 
French makers have not been idle, and that they 
have not been content to accept Krupp steel, 
Gruson chill, or Palliser. The high character of the 
French shells is not due to accident, but is the conse- 
quence of wide competition under a liberal govern- 
mental encouragement ; for there areno less than four 
manufacturers producing steel shells of marked efli- 
ciency and power. The success of these shells is an 
outcome and additional proof of the superiority of 
the Creusét armour plates, which alone have been 
employed for testing projectiles. The superior 
shells have grown up to meet the superior armour. 

Pending the completion of the Shoeburyness 
trials, it may be interesting to recall a short histo 
of what our own manufacturers have down. Wit 
the exception of purely experimental shells, Charles 
Cammell and Co. and Sir Joseph Whitworth appear 
to be the only makers who have sent forged steel 
shell to be tried, taking upon themselves commer- 
cial risks and responsibilities. The productions of 
the latter in almost every, if not every, case have 
shown a superiority. If we had taken but the 
successes of this one establishment we would have 
found ample reason for the acceptance of forged 
steel projectiles. Had the results of trials as far 
back as 1876 been accepted by the Ordnance Com- 
mittees and the War Office, and encouragement 
been given to those who advocated wrought-steel 
shells, we would probably have been as far in 
advance, if not further, than the foreign makers 
who have recently brought their forged steel pro- 
jectiles to England to completely demolish the 
compound plates that have too long been depended 
upon to protect our ships. 

Again we recall history to show what has been 


8] accomplished within our own territory and upon 


our own soil, but which was allowed to go so long 
without recognition and without encouragement. 
To-day, at Shoeburyness, they are testing 12-in. 
projectiles of different makers against compound 
The English world 
looks upon the results of the French steel shells 
(that isso much of them as the conservative de- 


2) partments and Ordnance Committee have seen fit 
s3|to make public) as wonderful; so remarkable in 


fact as to suggest to the authorities the expediency 
of recommending a large order through a favourite 
domestic firm for foreign projectiles without further 
trials to prove their comparative efficiency. These 
projectiles, weighing 714 lb., have been fired 
with a striking velocity of little more than 1900 ft., 
and with a charge of 295 lb. The best foreign 
shell penetrated 16 in. of steel and iron, 8 ft. of 
backing, and 5 in. of iron behind this. The two 
English shells, while they completely demoralised 
the 16 in. compound plates against which they were 
fired, failed to get through. Let us recall what 
English steel shells did as far back as 1876 and 
subsequently. 

From April 28 to May 3, 1876, in consequence of 
the English Government refusing to allow the ex- 
periments to be made at Shoeburyness, a series of 
trials were made at Savre, in France, by a French 
commission, of a Whitworth 12 in. muzzle-loading 
gun of 35 tons made for the Brazilian Government. 
In addition to other purposes these trials were made 
to ascertain the penetration of projectiles. With 
a weight of 808 Ib., a charge of 120 lb. of pebble 








powder, and a striking velocity of but little over 
1300 ft. per second, this steel shell penetrated 
16 in. of iron armour and 12 in. of oak backing. 
The shell was shortened but .6 in., and with this 
exception was apparently in as good condition as 
before it was fired. 

The bursting of the shell at the second round, 
and the accident at the third round of these experi- 
ments, do not detract from the perforating power of 
the shell first cited, for the reasons of these accidents 
were readily discovered, and had no bearing what- 
ever upon their remarkable penetrating power, 
and the excellence of the material employed for 
their fabrication. 

In this experiment we find that over ten years 
ago a forged steel shell of exceptional quality was 
at our service if we had had the intelligence to 
encourage its manufacture and treatment. And 
this, too, from a muzzle-loading gunof very much 
less power than those from which we are firing the 
foreign shells that have given such good results. 
Again, this low velocity told very much against the 
shell, for it is well known that if the best qualities 
of an armour pierced by shell are to be discovered, 
the shell should be fired both with a low velocity 
and at an angle to the plate. 

A very interesting account of the competitive 
trials of thirteen projectiles will be found in the 
issue of our contemporary, The Engineer, of April 
12, 1878. The following quotation will show that 
British makers at that time were able to produce 
the best, and needed only encouragement for com- 
petitive rivalry to continue as then, ahead of the 
best foreign manufacturers. Thirteen shots were 
fired with the result that ‘‘ the Whitworth shot far 
surpassed everything. Their completely symme- 
trical and almost unaltered form after quite pene- 
trating the plates is an extraordinary illustration 
of what may be effected by steel. Probably no 
manufacturer can seriously hope to surpass the Whit- 
worth metal in quality. Perhaps their ambition is to 
approach it as nearly as possible at a much less cost. 
The question of price cannot now be entered 
into ; indeed, we have no data to guide us at pre- 
sent. The matter must, however, not be lost sight 
of, inasmuch as much may turn on it eventually. 
We do not pretend tosay at what cost Sir J. Whit- 
worth may turn out the projectiles that have pro- 
duced such extraordinary results.” 

The question of cost does not appear to trouble 
our authorities much now, if what we hear of a pro- 
posed contract be true. 

Other experiments might be quoted, noticeably 
those of August, 1883, at Southport, but they would 
but increase the number of instances of the ignor- 
ing of open trials. English shells have done good 
work, and they will do so again, but we shall never 
get at the truth until wide range is given to intelli- 
gent and exact competition. 





THE WEATHER OF OCTOBER, 1886. 

OcroBER has been very mild generally. The 
mean atmospheric pressure and temperature at 
extreme positions of the British Isles, to which the 
Isle of Man is central, were as follows : 











Mean 

Mean Difference Difference 
Positions. | Pressure, ifrom Normal. a trom Normal, 

in. in. deg. 
North et 29.79 above 0.09 50 above 3 
South --| 2.78 below .13 55 a 
West | 29.70 ‘9 ll 52 a 1 
East --| 20.84 nil 52 vet 
Central ..| 29.76 below .06 53 pa 3 











The distribution of rain in frequency and amount 
may be inferred from the following results : 








Difference 

Places. Rainy Days. Amount. fronn Hommel, 
in. in. 
Sumburgh 20 2.77 below 1.56 
Scilly .. 25 6.10 above 2.26 
Valencia 23 6.08 below .01 
Yarmouth 13 2.29 ‘i 68 














The daily general directions of the winds give a 
resultant from §8.8.E. for 74 days, the normal re- 
sultant being W.S.W. The resultant wind is in 
accordance with the distribution of pressure. Inthe 
north, pressure was above the normal, and the rain- 
fall was much below the usual quantity. In the 
south, pressure was below the normal, and the rain- 
fall much above the usual quantity. Rainfalls ex- 
ceeding 1 in. in twenty-four hours, were measured 
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on the 4th at Valencia, 1.04 in. ; on the 13th, at 
Barrow-in-Furness, 1.56 in. ; on the 16th, at Mul- 
laghmore, 1.10 in., at Belmullet 1,74 in., at Par- 
sonstown 1.37 in., at Pembroke 1.00 in. ; on the 
17th, at Stornoway, 1.23 in, ; and on the 21st at 
Cambridge, 0.99 in. Atmospheric pressure was 
greatest, 30.5, on the 25th; and least 28.5 on the 
16th; so that the barometric range was 2 in. 
The highest temperature, 80 deg., was recorded at 
Cambridge on the 4th ; the lowest, 29 deg., at Brook- 
borough on the 22nd. The early days of the month 
were very fine, dry, and unprecedentedly warm for 
the time of year, in the south and east of England. 
On the 6th, a severe thunderstorm occurred 
over north England and south Scotland. On 
the 9th and 10th a cyclonic disturbance passed 
along the west of Ireland to the north of 
Scotland ; and a similar one during the 12th and 
13th. On the 10th a thunderstorm occurred on 
the Irish Sea. On the 14th a deep cyclonic depres- 
sion appeared to the west of Ireland and crossed to 
the Irish Sea during the next day ; and after moving 
somewhat erratically in a south-easterly direction 
to the north-east of France, and then in a north- 
easterly direction to Holland, gradually filled up 
during the 18th. This was a long, severe, and 
destructive tempest all over these islands. The 
highest velocity of the wind at Kew was 34 miles 
per hour. On the 19th, 20th, and 21st, thunder- 
storms occurred in many parts of England. The 
rest of the month had fair weather and not much 
rain. The weather notations indicate 9 clear days 
in the east, and 4 in the north ; 18 overcast days 
also in the east, and 11 in the central district. 
During the five weeks ending November 2nd, the 
duration of bright sunshine, estimated in percentage 
of its possible amount, was for these islands in the 
aggregate 25, north Scotland and the Channel 
Isles 35, east England 29, south England 27, south- 
west England 26, south Ireland 25, north Ireland, 
north-west England and west Scotland 23, north- 
east England 21, central England 20, east Scot- 
land 17. 








THE MARCHANT ENGINE. 

WE notice in the Electrical Review an article 
signed by Mr. H. R. Kempe, in which an attempt 
is made to impugn the accuracy of our explanation 
of the faults of the Marchant brake which appeared 
on page 426 of our issue of October 22nd, Mr. 
Kempe asserts that: ‘‘ A most extraordinary mis- 
‘** take has been made bythe author of the article in 
‘* question ; a mistake which is probably due to 
‘* forgetfulness rather than to ignorance, as it can 
‘* hardly be imagined that the writer is really so 
‘*Jamentably ignorant of ordinary mechanical laws 
‘*as would appear to be the case.” It is exceed- 
ing kind of Mr. Kempe to attribute our alleged 
mistake to forgetfulness rather than to gross igno- 
rance, but our gratitude for this consideration is not 
unmixed with amusement on discovering that the 
person who has blundered is not the author of our 
article, but Mr. Kempe himself. It would be a 
pity to diminish the magnitude of the mare’s nest 
which Mr. Kempe has discovered, and we there- 
fore subjoin his criticism in full. His comments 
on our article are as follows : 


In the article in question no importance, apparently, is 
attached to the part played on the brake by the support 
E (Fig. 1); but, although some exception might not un- 
reasonably have been taken to the arrangement, I under- 
stand that, asa matter of fact, there was a clear space 
between this support and the ground when the brake was 
canted over and astrain placed on the Salter’s balance ; 
consequently this point may at once be dismissed as play- 
ing no part in the question at issue. 

Coming now to the part played by the fulcrum F, 
Fig. 2 shows the equivalent arrangement, A being the 
axis of the brake, p the turning force due to the friction 
between the flywheel and the braxe-blocks, and F the 
stop. Now the writer in ENGINEERING points out that 
when the nut n; (Fig. 1) is tightened the angle a° becomes 
more obtuse, and inasmuch as the end of the lever / banks 
against the stop F, a strain is put upon the Salter’s 


‘balance S; so far so good, but then he goes on to the 


astounding statement that when the frictional force of the 
brake comes into play a further strain p is put upon the 
lever L, and ‘‘when running under such conditions the 
resistance experienced by the engine simply amounted to 
the pull at the top of the lever L, multiplied by the radius 
of that lever, and minus the pressure on the point F, multi- 
plied by the horizontal distance of that point from the centre 
of the crankshaft.” In other words, the writer practically 
asserts that if before the pressure p is applied the strain 
on the Salter’s balance is, say, 60 lb., then if the pressure 
p, when resolved at the end of the lever L, is equal to, 
say, 80 lb. the Salter’s balance will show a strain of 80+ 
60, or 1401b!! It seems almost unnecessary to point out 
that the strain on the Salter’s balance will remain at 60 lb, 





so long as the resolved pressure p is less than 60, but that 
the moment it exceeds 60 then the strain indicated will 
be solely that due to the resolved pressure p. 

Of course, if in the experiments readings were taken 
on the balance when the resolved force was less than the 
initial strain due to the pressure against F, such readings 
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Fia. 2, 


would be worthless; but, as a matter of fact, I under- 
stand that whatever the balance indicated at first, this 
amount was always exceeded when the engine was run- 
ning, consequently the pull indicated, multiplied by the 
length L, was a strictly accurate moment upon which to base 
the calculations; and in the absence of other possible 
sources of error, the results obtained can be ‘considered 
absolutely reliable. 

If Mr. Kempe will read our article again he will 
find that there is nothing in it which will warrant 
him in stating that we ‘‘ practically assert ” any such 
nonsense as he attributes to us. Weshould have 
thought that it was not only ‘‘ almost” but ‘‘ quite” 
unnecessary to explain that the pull on the Salter’s 
balance would remain at 60 Ib. under the conditions* 
assumed, but we should also have thought that it 
might have occurred to Mr. Kempe that although 
the resolved force p, due to the frictional grip of the 
brake on the flywheel, would not be added to the 
existing pull of the spring balance, yet that it would 
diminish the pressure on F, 

Mr. Kempe appears fond of numerical examples, 
let us give him one. Let the radius of the lever L 
be represented by the number 10, the radius of the 
flywheel by 3, and the radius at which the support 
F acts by 4, and let the spring balance exert a pull 
of 60 1b. at the top of L. If now the engine be 
standing and the crankshaft free to rotate the re- 
sults of the state of affairs will be that the pull of 
the spring balance will be wholly resisted by F 
and the pressure on this latter point will be 


10 ‘ 60 _ 150 1b. If now the engine be started 


and the brake tightened up so as to give a 
frictional grip sufticient to produce a tangential 
force of 401b. at the flywheel rim, this force 
will relieve the pressure at F to the extent 
40 x 3 
of 
t 


will become 150—30=1201b. The pull on the 
end of the lever L will remain 60 lb., but this pull 
will not be a measure of the work done by the 
engine. This work will, however, as we have 
pointed out in our former article, be measured by 


= 301b., and the pressure on that point 








* One of the conditions of this assumption which is not 
expressly stated, but is no doubt taken for granted, is that 
the point F is practically rigid, or at all events that its 
elasticity is extremely small compared with that of the 
spring balance 





the difference in the turning moments correspond- 
ing to the pull of the spring balance and the 
pressure at F. Thus, continuing our example, 
under the conditions described the turning 
moment corresponding to the pull of the sprin 
balance would be 60x 10=600 foot-pounds, an 
that due to the pressure at F (150-30) x4=480 
foot-pounds. The difference between these two 
turning moments is 600—480=120 foot-pounds, 
which, divided by the radius of the flywheel, gives 
= =40 lb. as the resistance overcome by the 


engine measured at the flywheel rim, or 7 =12 Ib., 


the resistance measured at the end of the lever L. 

If we may judge from his criticisms, also, Mr. 
Kempe appears to have utterly failed to compre- 
hend that the whole question of the transference 
of the strain due to the grip of the brake-blocks on 
the revolving flywheel to the point F and the top of 
the lever L respectively, depends upon the relative 
elasticity of the attachments at these points. With 
the point F practically rigid and the elastic attach- 
ment of the spring balance at the top of L, the 
movement of the brake through a small are in the 
direction of motion of the engine would relieve 
the pressure at F without practically increasing 
the strain on the spring balance. If on the other 
hand the bearing at F was very elastic, and that at 
the top of L practically rigid, ‘‘ the resolved pres- 
sure p’ would be added to the existing strain at 
the top of L, the pressure on the points F being 
practically unaffected. We thus see that the 
‘ ordinary mechanical laws” have certain mean- 
ings which our critic does not appear to contem- 
plate. 

Since the above was written we have received 
from Mr. Herbert W. Garratt and Mr. Hollick 
letters which we publish on another page and 
which throws an entirely new light on the arrange- 
ments of Mr. Marchant’s wonderful brake. It 
appears from these letters that the representatives 
of the Electrical Review and other gentlemen who 
have ‘‘tested” the Marchant engine were entirely 
misled as to the nature of the support E. Arranged 
as Mr. Garratt describes it, this support would be 
capable of acting precisely as we have shown the 
support F would act if the support E had been 
what those connected with the Marchant engine 
described it to be. On the reasons for this misrep- 
resentation of the nature of the support E we 
prefer at present to express no opinion. In view, 
however, of Mr. Garratt’s and Mr. Hollick’s state- 
ments, Mr. Marchant and Mr. Downie certainly 
owe to the engineers who witnessed the trials and 
to the public generally most full and ample expla- 
nations. 

In conclusion, we may remark that although we 
can understand persons without experience in 
engine testing failing at first sight to appreciate 
sources of error which may arise in carrying out 
such tests, yet we utterly fail to comprehend how 
an engineer can uphold the trustworthiness of the 
Marchant brake after the errors which its use may 
involve have been pointed out to him. We trust, 
however, that the whole matter is now clear—even 
to Mr. Kempe. 








CHATHAM DOCKYARD. 
(Concluded from page 427.) 

THE principal machine shop of the Engineering 
Department in Chatham Yard is not so well ap- 
pointed as the corresponding establishment in the 
Constructor’s Department. This would probably 
also be true of all the Royal Dockyards, and there 
is a very fair explanation of the fact. No marine 
engines are made in the naval establishments, all 
such machinery being supplied by contract, or, as 
a dockyard man would say, ‘served in.” The 
engineering departments partake more nearly there- 
fore of the nature of repairing shops, and the more 
miscellaneous work that is done does not require 
the aid of special tools. Independently of this, 
however, the constructors are an older and more 
powerful body than the engineers, and when money 
is to be spent they can ask with a more command- 
ing voice at head-quarters. What the engineers 
lack in appliances they have to make up in resource, 
and we all know that the most highly organised 
shops, laid out with special tools to meet particular 
requirements, are by no means those that require 
the highest intelligence in their management ; and 
there is no better school in which a marine engineer 
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can sharpen his mother wit than in a general repair- 
ing business. 

There is, however, at present a fair amount of 
new work going on in the engineering machine shop, 
and this consists almost wholly of the manufacture 
of torpedo guns. The members of the Iron and 
Steel Institute, during their recent visit, were 
shown a good many of these appliances. The first 
was a ‘‘Mark VII.U-1.” gun, to be used for either 
compressed air or gunpowder impulse. After a 
lengthened trial in the service of both air and steam 
as a means for launching the torpedo on its course, 
it seems probable that gunpowder will supersede 
both for the purpose. The latter method certainly 
has the advantage of simplicity, and the small 
cartridge required is always available, whilst steam 
or air involve the necessity of additional fittings, 
with the additional probability of being unavailable 


at the supreme moment of trial in actual warfare. |- 


The particular gun in question is not intended to 
be fitted below the water-line, and therefore the 
ball-and-socket joint on which the muzzle pivots 
need not be so absolutely water-tight as when the 
torpedo has to. be fired below water. The auto- 
matic locking gear, which prevents the impulse 
being given to the torpedo before the port is open, 
and the tripping arrangement which starts the 
propelling engines were explained, as well as the 
various other points of interest in connection with 
this appliance, The ‘‘VII.¥-1.” gun is suspended 
from the deck and works on a racer. Other types 
of torpedo gun were also examined, but all those 
shown, work on the same general principle, the dif- 
ference being merely in the details required for 
different positions in the ship. 

In connection with the manufacture of these 
guns, there was to be seen an instance of the shifts 
that engineers have to be put to when they have 
not special tools for special jobs. There is some 
rather intricate turning in the shaping of the ball- 
and-socket joint. It would of course be easy enough 
to do this in a machine designed for the purpose, 
but special machines require special expenditure, 
and Whitehall must be tight-fisted with capital 
outlay when money is doled out by a constitutional 
Parliament, even if ten times the amount be con- 
sumed in current expenses. That is a thing not so 
easily criticised. The turning of these joints is now 
done in a machine partly lathe and partly slotting 
machine, the components of both these tools being 
used in itsconstruction. We are not aware whether 
the manufacture of torpedo guns is to be a per- 
manent business of this department, but if so the 
arrangement is far more creditable to the shop 
management than it is to those who have control 
of the funds. 

There appeared to be little else than the pro- 
duction of torpedo guns in progress in this depart- 
ment. The tools in it do not call for any com- 
ment. 

In the boiler shop, which, as may be seen by our 
plan published last week, is opposite the engineers’ 
machine shop, there is in some respects a fair col- 
lection of boilermaking machine tools. A good 
deal of new work is turned out from this depart- 
ment, and on the occasion of the [ron and Steel In- 
stitute’s excursion there were standing, almost com- 
plete, a set of new rectangular boilers for some 
one of our grand old war vessels. 

These must have almost made some of the mem- 
bers of the excursion feel that they had renewed 
their youth. They have one hydraulic rivetter in 
this shop, a Tweddell fixed machine with a 5 ft. gap ; 
near this is one of Muir and Co.’s elliptical man- 
hole cutters that will take out a piece 6 ft. in 
diameter. There is a ten-spindle drill by J. Buckton 
and Cv., of Leeds, a tube-plate drilling machine 
with a crossbeam carrying two saddles by J. S. 
Hulse, of Manchester, and a large radial drill by 
the same maker. Beyond these there are two 
vertical punching machines with automatic feed 
tables by which any required pitch can be given. 
These are by Kennedy and Naylor, of Leeds, a 
shearing machine by Smith, Beacock, and Tannett 
has a table with automatic or hand feed. There is 
also a plate edge planer by T. Shanks and Co., of 
Johnstone, 

In this shop the revolving shields for quick- 
firing guns are fitted together. The sides of 
these are made from a single 1} in. mild steel plate 
formed to the required shape. The top is } in. 
plate and is fitted to the sides by means of an 
angle-iron ring which is tapped to take the studs 
used in place of rivets for this construction. At 


present the curved plates which form the sides of 





the shields are ‘‘ served in” ready bent to shape, the 
operation of bending being performed by pressing. It 
is, we believe, intended that the operation shall be 
performed in the dockyard and heavy rollers are 
to be erected for the purpose. 

Adjoining the boiler shop is a smithy with a 
number of fires. Here are two hot-iron saws by 
Berry and Sons, steam swaging machines by Muir, 
and three steam hammers by Tannett, Walker, and 
Co. 
At the present time Chatham appears to be fairly 
busy. The Hero, launched last year, and built in 
the dockyard, is in the factory basin, and nearing 
completion. In the annexed Table we give some 


| visit to the mould loft, where the models of a large 
number of vessels connected with the yard were ex- 
| hibited. Amongst the principal the following may 
be named : Monarch and Agamemnon, armour-clad 
double turretted ships with ram ; Glatton, Rupert, 
Conqueror, and Hero, armour-clad single turretted 
ships with ram, the two latter were steel vessels ; 
Temeraire, Rodney (steel), Warspite (steel), Belle- 
rophon, and Achilles, armour-clad barbette ships 
| (with ram); Sultan and Alexandra, armour-clad 
barbette ships with ram; Raleigh and Euryalus, 
iron frigates sheathed ; Constance and Calypso, steel 
frigates sheathed ; Immortalité, first-class belted 
steel cruiser; Mersey, second-class steel cruiser ; 


PARTICULARS OF ARMOURED VESSELS, 














** Mersey.” | 








oe * Tmmortalité.” ** Hero.” ** Benbow.’ 
Length between perpendiculars.. 300 ft. 3800 ft 270 ft. 330 ft. 
Breadth, extreme .. py a oo 3 46 ,, bs | 68 ft. 6 in. 
Displacement we 5000 tons. 50 tons } 6200 tons | 10,000 tons 
Engines a ..|Horizontal direct-acting| Vertical direct-acting Horizontal direct-acting) Inverted direct-acting 
Horse-power.. “4 8500 | 7500 
36 in. H.P. 88 in. H.P, 42 in. H.P. | 52 in. H.P. 
Size of cylinders { 51 ,, Intermediate | 
ay 64 ,, L.P. 84 ,, LP. 74,, LP. 
Stroke aa ma aa a 3 ft. 6 in. 3 ft. 3 in. - | 3 ft. 8 ft. Din. 
Boilers, heating surface .. 15,472 sq. ft. 11,771 sq. ft. 14,224 sq. ft. | 20,244 sq. ft. 
Grate surface 488 ,, » 07 45 a 
Pressure 180 Ib. 109.95 Ib. 84,5 Ib. 90 Ib. 
Armament. Armament. Armament. Armament. 


2; 6in. B.L.,89cwt., | 


quick-firing and ma-| quick 
chine guns, and_ chine 





Whitehead torpedoes. | Whitehead torpedoes. 
} 


Guns: 9.2 in. B.L., No. ‘Guns :8 in. B.L., No. |Guns:12 in. 43tonB.L., iGuns : 110 ton B.L., No, 
2; 6in. B.L., 89cwt., 
N 


No. 10. | No. 10, 
Also to be fitted with Also to be fitted with 
-firing and ma-| quick-firing and ma- 


No. 2; 6 in. 89 cwt. | 2; 6in. 89 cwt. B.L., 





B.L., No. 4. No. 10. 
Also to be fitted with |Also to be fitted with 
| quick-firing and ma- 
chine guns, and 
Whitehead torpedoes, 


and | chine guns, and 


Whitehead torpedoes. 


guns, 








of the leading details of this vessel and three others. 
This vessel was visited by a great many of the 
visitors after leaving the torpedo scow. She is of 
the same class as the Conqueror, and may be de- 
scribed as a third-class armour-clad. She has one 
turret, in which the two 43-ton guns will be placed, 
while the four 6-in. guns will be carried on sponsons. 
The elastic stands upon which the quick-firing guns 
were to be mounted attracted a good deal of atten- 
tion. The steam lifting gear for placing the torpedo 
boats on the skid beams also attracted the notice of 
the visitors. 

The Mersey was inspected by a good many 
of the visitors with much interest. This vessel is 
one of the new type of unarmoured cruisers. 
Although known as ‘‘ unarmoured,” these vessels 
have an armoured deck, and it would perhaps be 
more accurate to refer to them as ‘‘unbelted” 
cruisers. The divisions for cabins under the main 
deck are formed of corrugated iron, while under 
the guns there is plating stiffened with angles to 
prevent lifting of the deck when the guns are fired. 
In another ship fitting out, the Rodney, there are 
partial bulkheads between the decks, for the same 
purpose, the deck being thus divided into a number 
of bays. 

The Immortalité, as we have previously stated, 
is now in course of construction at Chatham, and 
the Benbow has recently been taken there after 
being handed over by the contractors. Further 
particulars of the latter vessel, together with 
an illustration, will be found in our issue of 
October 22. Since that date the official trials of 
this ship have been made. The following are 
the leading details of the four hours’ ordinary 
trial: Pressure of steam at engines, 86 lb. ; 
vacuum, starboard, 25.5 in.; port, 24.8 in.; 
revolutions, starboard 95.14, port 93.34; mean 
pressure in cylinders, high pressure starboard 
46.84 lb., port 43.63 lb. ; low pressure, starboard 
11.49 lb., port 12.43 lb. The total indicated horse- 
power was 8614, or 1114 more than the guarantee. 
The draught of water was 22 ft. 3 in. forward and 
24 ft. 6 in. aft. The mean speed was at the rate of 
16.3 knots per hour. On the four hours’ forced 
draught trial the speed was 174 knots, the follow- 
ing being the chief details of the working : Pressure 
of steam at engines 89.6 lb. ; vacuum, starboard 
28.4 in., port 27.1 in.; revolutions, starboard 
100.99, port 102.44. The horse-power of the star- 
board engines was 5419.68, and port 5441.94, or 
10,852.63 collective. The machinery was supplied 
by Maudslays, and the engines were in charge of 


Mr. Warriner, who represented the contractors, | 


Mr. Redbrook, the chief engineer at Chatham, at- 
tending on behalf of the Dockyard, and Mr. Butler 
for the Admiralty. 

Not the least interesting part of the late ex- 
cursion of the Iron and Steel Institute was the 





Garnet, composite ; Cormorant, composite ; Poly- 
phemus, steel torpedo ram. 

The names, it will be seen, comprise a fairly re- 
presentative list of war vessels, and will in future 
times afford the student of the naval architecture 
of war vessels an interesting study. The annals of 
Chatham Dockyard, however, go much further 
back than the period of early ironclads. In exca- 
vating the tilting out basin, to which reference has 
been made, a large part of what had evidently 
been a warship of considerable size was found. 
How the vessel came into the position of her last 
resting-place, and what her origin may have been is 
not known for certain, but evidence seems to point 
|to her having been of foreign build and she was 
evidently intended to be sunk. We give an illus- 
tration of this relic of a former age on page 474, and 
it will be seen that enough was left to form an esti- 
mate of the past methods of construction in certain 
parts of the ship. 

We, in the present age, have got so accustomed 
to look on our ‘‘sea-girt isle” as impregnable, that 
one requires the assistance of historical fact to 
make us realise that it is little more than 200 
years ago since the Dutch passed Sheerness and 
forced a passage up the Medway. Yet such is the 
case, for in 1667 an attack was made on Chatham, 
and there is little doubt but that the ancient ship 
in question is a relic of that attack. The ship was 
filled over her whole length with river gravel to a 
depth of 6 ft. or 7 ft., under which was round and 
bar shot, old musket barrels, and other old metal. 
That the gravel had been placed on board for a 
purpose was evident from the fact that a good deal 
of it was stowed in barrels buried amongst the 
loose material. It is on record that when the 
Dutch Admiral, Van Gent, had taken Sheerness, 
three fireships, the Constant John, the Unicorn, and 
the John and Sarah, were sunk at Mussel-bank Shoal 
in Long Reach, on the Medway, in order to stop the 
Dutchmen from getting inland; but, as Pepys 
says, ‘‘ they did no good at all.” In addition it 
was intended to sink three other vessels in order to 
block up the channel just below Gillingham Church, 
where the chain was stretched across. It would ap- 
pear, however, that only two ships were sunk, and it 
1s conjectured that the third was the vessel in question. 
If so, these remains are portions of the Sancta Maria, 
a vessel of 50 guns, which was run aground acciden- 
tally by Captain Brooks, master attendant of Chat- 
ham Dockyard, whilst navigating her down to the 
chain. Attempts were made to get her afloat and 
down to her destination, but the men were ordered 
on other duty. In the narrative of Lord Alber- 
| marle in the Journals of the House of Commons it is 
| stated that the Dutch ships broke through the chain 

and came on in the very passage where the Sancta 
Maria should have been sunk. On the other hand 
| Richard Taylor’s narrative in the Bodleian Library 
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states that the Sancta Maria was burnt by the 
enemy, and from the absence of the whole after- 

art, and the number of guns that were found about, 
it seems possible that the ship, represented by the 
relics we now illustrate, was blown up. However this 
may be, the ancient timbers form a most interesting 
relic of past times, and as such relics are necessarily 
rare we have thought it of sufficient interest to put 
them on record. We regret we were unable to see 
the remains themselves, our illustration having been 
prepared from a photograph; but if any of our 
readers have been more fortunate and can furnish 
us with details of construction such as would be of 
interest from a ship constructor’s point of view, we 
would gladly publish them. The historical details 
we have given, have been taken from some notes 
made by Mr. Bernays, M.I.C.E., who wasin charge 
of the works at the time the ship was exhumed. 








NOTES. 
Compound Ratnway SLEEPERS. 

Mr. C. Renson, of the Netherlands State Rail- 
ways, has devised a means of using up old wooden 
sleepers. Sleepers generally fail where the rail 
rests, leaving a sound wes | of about 3 ft. in the 
centre. Two such pieces are joined end to end by 
a piece of channel iron. The rail rests on the 
channel iron, which thus prevents it from wearing 
into the sleeper. As these compound sleepers 
have four end faces they offer more resistance to 
lateral motion than ordinary sleepers. Details of 
the method by which these sleepers are made are 
given in the Transactions of the Institution of Civil 
Engineers, vol. lxxxvi., page 31. 


Piston VALvEs For LocoMoriveEs. 

According to M. Ricour, piston valves in locomo- 
tives wear at the rate of jj, in. for 125,000 miles, 
whilst with the slide valve the same extent of wear 
takes place with one-sixtieth of the mileage. The 
wear of the valve gear is reduced in the same pro- 
portion. The effect in the consumption of fuel is 
shown by the returns made at Saintes Station for 
the year 1882, where on all engines worked with 
slide valves, the coal consumed per 1000 tons con- 
veyed one mile was 226 1b., against 234 lb. in the 
year 1884, when 30 out of 40 locomotives had been 
fitted with cylindrical valves. 


TorPEDO EXPERIMENTS, 

Although the Whitehead torpedo has formed part 
of our naval equipment for some years, yet never 
until last Wednesday was one exploded fully charged 
in close contact with the hull of an ironclad. The 
Resolute, the corpus vile of the torpedo experiments 
which have been going on for some weeks past, was 
moored fore and aft in Fareham Creek, Portsmouth, 
and a 16-in. Whitehead, charged with 93 lb. of gun- 
cotton, was lashed to a boom and laid in contact 
with the port side, amidships. It was about 8 ft. 
under the surface and close to the bilge keel. The 
conditions were entirely in favour of the torpedo, 
and it was expected that the destruction of the 
vessel would be both sudden and complete. The 
result, however, fell very far short of the anticipa- 
tion. The ship was slightly inclined by the force 
of the explosion, and then listed a little in the op- 
posite direction. Beyond this and the upheaval of 
the water there was nothing to be seen by the spec- 
tators. Investigation showed that the bilge-keel 
had been shaken off to the extent of 20 ft., and the 

lating below much indented. Between the bilge- 
Keel and the armour-belt the skin plating was forced 
in between the frames, and three or four strakes 
had parted in the middle for a length of 8 ft. ; 
some of the butts had been opened so that gashes 
2in. or 3 in. wide appeared at the junction. In- 
ternally skylights were broken and the coal blown 
about, but only one compartment was penetrated. 
The exact amount of damage cannot yet be deter- 
mined, but it is evident that the ship was not dis- 
abled and could fight her guns perfectly well. 


Tue Fariture or a Siipine Scare. 

The determination of the Northumberland coal- 
owners to terminate the sliding scale arrangement 
existing between themselves and their workmen 
means the failure of one sliding scale to adjust 
wages to the fluctuation in the state of the trade. 
In Northumberland the price of coals has seriously 
fallen of late, but there has been little or no relief 
to the coalowner. And as the pay of the miners is 
a given rate, with the use of icanbe in addition, 
with the rates, and as the latter have grown recently 
at a rather alarming ratio, the mineowners are pay- 
ing more in wages of one kind or another than they 





were doing when the price of coal was higher. This 
then is the moral of the failure of thisoneslidingscale, 
that if the system is to be continued, it must take 
cognisance of the whole of the payments, and this 
points to a money payment altogether, instead of 
money plus house, rates, and coal. There remain 
now nearly two months for the determination of 
another basis for a new sliding scale for Northum- 
berland ; and if! that scale system is to be con- 
tinued, it would be found expedient to attach a 
money value to the “ privileges” attendant on the 
work. At present the rate of pay when stated is 
deceptive, and it would be well that in this im- 
portant point there should be a change. The scale 
which is terminating had no maximum or mini- 
mum, and thus the cause of its failure to adjust 
wages to the state of trade is deeper, and will be 
found, we believe, to lie in the fact above drawn 
attention to. 


BeEi@1an Meratturcicat INDustTRY. 

The production of the blast furnaces at work in the 
province of Liége in 1885, was as follows : Refining 
pig, 105,917 tons ; casting pig, 559,000 tons ; man- 
ganiferous pig, 5041 tons; Bessemer pig, 119,115 
tons ; and Thomas-Gilchrist, pig, 4166 tons. The 
corresponding output in 1884, was: Refining pig, 
219,628 tons; casting pig, nil ; manganiferous 
pig, 4338 tons; Bessemer pig, 130,900 tons; and 
Thomas-Gilchrist pig, 12,026 tons. The average 
price obtained for refining pig last year in the pro- 
vince of Liége was 1l. 15s. 10d. per ton, as com- 
pared with 1l. 19s. per ton in 1884; while the 
average price obtained for manganiferous pig was 
21. 8s, 2d. per ton as compared with 3/. 2s. 5d. per 
ton in 1884 ; the average price of Bessemer pig was 
21. 4s. 10d. per ton, as compared with 2l. 9s. per 
per tonin 1884 ; and the average price obtained last 
year for Thomas-Gilchrist pig was 21, 4s. per ton, 
as compared with 2l. 4s. per ton in 1884. The 
average price obtained for casting pig last year was 
21. 8s. per ton. It will be seen that prices were 
generally lower last year. The iron works of the 
province of Liége produced last year 117,053 tons 
of finished iron, or 5208 tons:less than in 1884. 
No iron rails were made in the province last 
year ; the production of the steel works last year 
was 114,786 tons of ingots and 92,777 tons of 
finished steel. The last total was made up as 
follows: Rails, 59,552 tons; tyres, 5973 tons; 
plates, 3171 tons: wire, 3816 tons; and miscel- 
laneous, 19,409 tons. . The corresponding totals 
for 1884 were: Rails, 96,505 tons; tyres, 7669 
tons ; plates, 2400 tons; wire, 7137 tons; and 
miscellaneous, 15,300 tons. 


THE AUSTRALIAN FrozEN Meat TRADE. 

In a letter written last month, the Melbourne 
correspondent of a Scotch paper gives some inte- 
resting data regarding the frozen meat trade of 
that city. He says that though the frozen meat 
companies have not been very successful, the Mel- 
bourne one having been wound up some months 
ago, yet since the works passed into other hands 
there is promise of success. Instead of purchasing 
sheep, as did the original company, the present 
owners of the works only kill, freeze, and P v8 the 
sheep for private owners at specific rates, the owners 
themselves taking all risk of sales in London. This 
new system, which has for some time been in vogue 
in New Zealand, came into operation in Melbourne 
last April, and up till the despatch of the corre- 
spondent’s letter, as many as 50,000 sheep had 
been frozen at the works at Williamstown. The 
graziers who consigned on their own account 
to London agents were pleased with the returns, 
as they found, after paying all expenses of freez- 
ing, freight, and commission, they had got more 
pr head for their sheep than the prices realised 
or similar animals sold alive in the Melbourne 
market. Such shippers actually realised from 15s. 
to 17s. 6d. per frozen sheep, when the market rates 
in Melbourne for live sheep were only about 12s. 
ahead. But even had they realised only 12s. for 
the frozen carcase, they would continue to take all 
the trouble and risk of sending the meat to Lon- 
don, because one of the main objects of doing so is 
to reduce the surplus stock in Australia, which with- 
out an outside market to resort to, sheep become 
a glut in the colony, and probably without such 
outlet would have to be sold for 5s. or less per head, 
or be got quit of by being boiled down for tallow. 


Exursition MEpALs. 
The current scandal regarding the distribution of 
medals at the Liverpool Exhibition, whether well 
founded or otherwise, cannot but serve to indorse 





the truth of what we have from time to time ad- 
vanced on this subject, that the useful season of Ex- 
hibition awards has, practically, passed away, and 
that the labours of juries are not only so much useless 
work, but that the verdicts which they give are not 
infrequently unjust and calculated to damage many 
exhibitors. In the current issue of the Nineteenth 
Century, Mr. H. T. Wood, the secretary of the 
Society of Arts, touches on the difficulties and mis- 
chief of jury work and jury awards, in the course 
of an interesting and careful essay on exhibitions. 
When modern industrial exhibitions were inaugu- 
rated in 1851, foreign industry was wholly insigni- 
ficant, and British manufacturers practically con- 
trolled the markets at home and abroad, The great 
industrial era then inaugurated was most fittingly 
marked by a liberal distribution of medals and other 
awards among the participators in the world’s great 
fair, for though doubtless many mistakes were 
made (a gold medal, for example, having in one 
instance been awarded to a manufacturer who did 
not exhibit at all), those who had assisted at this 
great venture fully merited recognition, and the 
trade benefits which such recognition might bring. 
And the same thing held good at several successive 
exhibitions, but with rapidly lessening force as these 
occasions multiplied, and lost much of their distin- 
guishing character. Of late years the exhibition 
fever has affected most civilised nations to such a 
degree as to tax manufacturers almost beyond 
reasonable endurance, and with them the value of 
medals and diplomas has sunk out of sight, whe- 
ther they be distributed as fairly ‘as possible by 
impartial juries, or be made the objects of corrupt 
traffic. We cannot but think that most manufac- 
turers will gradually protest by their absence from 
these too frequent shows, especially since the award 
system has lost its value and is even sinking into 
evil repute. The Liverpool scandal—founded or 
unfounded—will do good in bringing this question 
prominently before those especially interested, and 
will probably help much in checking jury-work 
with its wasted labour, and stamping out the medal 
system with its numerous abuses. 


ACCIDENTS ON THE MIDLAND Rattway. 


In our article last week we referred to the use or 
abuse of the Westinghouse brake on the Midland 
Railway. Although this company for various 
reasons use a vacuum brake of their own, they con- 
tinue to employ the Westinghouse on the Midland 
Scotch Joint Stock between St. Pancras and 
Glasgow, which is probably sufficient to show that 
whatever may have occurred it has not been dis- 
qualified for use on this important traffic. We 
recall several instances where serious calamities on 
this line have been avoided by this brake, and two 
more are to hand which serve to show in a striking 
manner the kind of emergency with which brakes 
having automatic and instantaneous action are the 
only means of coping. In the early morning of 
Sunday, the 24th of last month, the Pullman 
express from the north to St. Pancras, in passing 
through the junction to the south of Masbro’ 
Station, came into collision with two goods trucks 
which had been detached from a train from London, 
and had been left foul of the Sheffield line. Some 
portion of the wagons it is said caught against the 
sleeping car, and caused the couplings to give way, 
with the immediate effect of applying the Westing- 
house brake to both portions of the train, which 
were thereby safely brought to rest. It was found 
that very little damage had been done, and the 
portions having been coupled together again, the 
train proceeded on its journey after a brief delay. 
The second case occurred on the 26th ultimo on 
the same railway, when the midnight express from 
Carlisle to St. Pancras was brought to a stand at a 
critical moment between Gargrave and Skipton 
stations. It appears that one of the connecting 
rods of the engine broke, throwing the tender 
wheels off the line, and also providentially breaking 
off the triple valve of the engine brake. We say 
providentially, for the accident happened while the 
train wasrunning ata good speed on a fallinggradient 
of 1 in 132, and just in face of a very sharp curve 
of 20 chainsradius. The situation was, as we have 
said, a critical one, and there is little doubt that 
the timely self-application of the Westinghouse 
brake again prevented a serious calamity. Emer- 
gencies such as these we can never expect to 
eliminate from the contingencies of railway work- 
ing ; all we can do is to provide such appliances as 
will counteract their effects. Needless to say that 
had either of the above trains been fitted with a 
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non-automatic brake all control of the trains would 
have ceased so soon as the‘ emergency arose. In 
connection with our remarks last week on the Board 
of Trade returns, and our contention that these are 
useless for the purpose of forming an idea of the re- 
lative efficiency of the various systems, or of what a 
brake really can do, it is worth pointing out that 
either these cases will not appear at all in the next 
half - yearly Blue-book, or they will appear as 
‘‘ failures” of the Westinghouse brake. 








PROPOSED INDUSTRIAL EXHIBITION 
IN GLASGOW. 

A MOVEMENT was recently originated in the Town 
Council of Glasgow in favour of having a great in- 
dustrial exhibition in that city in the year 1888, and 
a few days ago it was formally brought before the 
rears at a large meeting of citizens, over which Lord 

rovost M‘Onie presided. Such a proposal was talked 
of two or three years ago, but it wasallowed to fall into 
noapenee for a time, when it was found that the people 
of Edinburgh had definitely resolved on holding an in- 
ternational exhibition in the course of the present year, 
The great success which has attended that venture has 
doubtless had a material influence in determining the 
leading citizens of Glasgow to start on a similar enter- 
prise ; and: jrisin by the character of the public 
meeting held last Friday the scheme already bids fair 
to become a very pronounced success. fore the 
meeting was actually held a guarantee fund amounting 
to considerably over 60,000/, had been privately sub- 
scribed, chiefly through the efforts of Bailies Dickson 
and Shearer, the subscription list being headed by the 











Town Council of Glasgow with a sum of 5000/. By the 
close of the meeting at which the scheme was formally 
launched, the guarantee fund was raised to fully 
70,000/., and it is believed that it will soon rise to 
100,000/., or more, if it is thought advisable to ask for 
alargersum. The list included for subscriptions of 
. each, the subscribers including Sir Charles 
Tennant, Bart., chairman of the Steel Company of 
Scotland, and of the Tharsis Sulphur and Copper Com- 
any ; Mr. William Pearce, M.P. ; Mr. Peter Denny, 
euterten ; and Messrs. R. and G. Dick, gutta-percha 
boot and shoe manufacturers. 

There were no fewer than thirty-two subscribers of 
10007. each, including coal and ironmasters, ship- 
owners, shipbuilders, engineers, merchants, manufac- 
turers, &c.; and the remainder of the subscription 
list was made up of sums of 500/, and 250/., with one 
of 300 guineas. About thirty of the members of the 
Town Council are amongst the guarantors, the out- 
going and incoming Lord Provosts each having 1000/. 
opposite their names. : 

At the meeting referred to a large general committee 
was formed, and that body will organise special com- 
mittees for doing such departmental work as will be 
involved in the undertaking. Some division of opinion 
was shown at the meeting on two questions, namely, 
the site on which the buildings should be erected for 
the proposed Exhibition, and whether the Exhibition 
should be Scottish or national or assume an _inter- 
national character. It was eventually agreed that 
Kelvin-grove Park should form the site, as it belongs 
to the citizens, is near an immense number of people 
who might be supposed likely to purchase season 
tickets, and as it contains an area of well-nigh forty 
acres of suitable ground that could be inclosed, in 





addition to which it is easily reached by three lines of 
tramway and by the Glasgow City and District or 
Underground Railway. It was also decided, after a 
somewhat keen discussion, that the Exhibition should 
be of an international character. Whatever England, 
Ireland, the colonies, and other foreign countries may 
do towards making it international in reality, and not 
only in name like the Edinburgh Exhibition, there is 
every reason to believe that Scotland will do its ver 

best to make it thoroughly illustrative of all the lead- 
ing —y important industries pursued north of the 

weed, 





THE MARCHANT ENGINE. 
To THE Eprtor oF ENGINEERING. 

Sir,—That an engine could be constructed consuming 
only a little over 4 1b. of coals, per effective horse-power, 
per hour, was an announcement which could hardly be 
accepted without the most substantial proof; and hence 
the amount of criticism evoked by the publication of the 
wonderful economical results obtained with the Marchant 
is by no means surprising. 

A perusal of the patent specifications and drawings 
show clearly that the path aoe by the inventor for 
improving the efficiency of the steam engine is altogether 
a hopeless one. The fundamental error consists in the 
endeavour to treat heat as if it were an entity, and not as 
it is, as a condition of matter. 

Rankine, Clausius, and others have proved beyond the 

ibility of question that the amount of work developed 
in an engine depends only upon the limits of temperature 
between which the fluid is worked. Therefore, it will 
suffice here to show how this law is applicable to the 
Marchant engine, and deduce therefrom the highest 
theoretical economy between its usual working limits of 
temperature, and compare the result with that of ordi- 
nary compound engines ; which will reveal the fact that, 
instead of its being more economical, it really absorbs 
more heat per indicated horse-power per hour than an 
engine working within a more moderate range of tem- 
perature, 

The object sought by the inventor of this engine is to 
return to the boiler the major portion of the latent heat 
which, we are told, ‘‘ would otherwise be lost.” Gene- 
rally, the method by which this return is effected in the 
Marchant is by passing the major portion (two-thirds) of 
the steam, after performing a certain amount of work, 
through a series of pumps, undergoing in its course alter- 
nate compressions and expansions, and mixed with the 
remaining one-third from the condenser, then forced into 
the boiler. The following diagram will show that this 
can be accomplished only at the expense of engine power, 
and consequently nothing can be gained in the way of 
economy by such a process, 

The total work of expansion of a unit volume of steam 
on leaving the boiler is represented by A, B,C, D, E; in 
other words, the total work pon ole | in the cylinders. 
If two-thirds of the steam were returned, without losing 
any latent heat, the total work of compression would 
correspond with the area A, L,H, D, E, leaving L, B, 
C, H, G, as the total effective work per unit of volume 
of steam taken from the boiler. But as the steam on its 
way is mixed with the one-third water coming from the 
condenser the back pressure would be diminished accord- 
ingly and correspond with A, K, H, Further, the 
steam in passing through the series of pumps, &c., would 
necessarily undergo some condensation—losing a consider- 
able portion of heat by radiation—indicated on diagram 
by the area I, K, G, leaving as the total work of com- 
pression I, K, H, D, E. f this a portion A, I, F, E is 












c 

Ip 
exactly equivalent to the work of expansion performed 
by that part of the steam, therefore it represents so much 
ineffective work in the cylinders, adding to their size and 
costliness. The diagram in effect becomes then exactly 
similar to the following, which will be separated from it 
for the purpose of clearness :—assuming, for simplicity in 
calculation, and to do all justice in comparing results, 
that the steam expands and is compressed adiabatically 
and that expansion is carried to its ultimate theoretical 
efficiency—that is, the terminal pressure equals the back 
pressure, 


F Trem C 
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The steam on entering the cylinder expands from A to 
B isothermally, adiabatically to C, then com iso- 
thermally to G and adiabatically to A, by which time the 
whole of the steam is condensed into water at boiler 
pressure and temperature. Evidently thus Mr. Marchant 
is working according to Carnot’s well-known cycle, 
although it may not at once be quite apparent on account 


D 








/ 
Sle A LAIR NE Salant Ss. SRR Cl 


480 


ENGINEERING. 


[ Nov. 5, 1886. 








of the mechanical complications involved with the engine. 
It is quite unnecessary to follow these in detail, 


I say certainly not. In this engine the obliging brake 
t was absent, and it was doing useful work in 





the final effect on the steam can only be one and the same 
as if the whole took place in one cylinder. 

Now the total work of expansion developed by every 
pound of steam admitted will be represented by the area 
A, B, ©, D, E, and is given by the following formula of 
Rankine : 


1{ ti—t, (i +108 ‘ ) +44 Lj +72 p2. The work of 
2 1 

expansion being equal to the work of compression, the 

total work of compression equals 1{ ti —te (1+10g%) 


+2 po, leaving the effective work equal to aoe Ly, repre- 
2 
sented by A, B, C, G. 

In the preceding formule ¢), tf. = initial and final abso- 
lute temperature, Fahr. respectively ; v2, p.=volume and 
pressure at ¢, temperature respectively ; F=772 ; and L,= 
latent heat of evaporation of a pound of steam at ¢, tem- 
perature. 

From tabulated statements which have appeared in the 
Electrical Review of September 17 last, it is found that the 
engine worked the greater portion of the time with a steam 
pressure of about 250 lb., the vacuum ranging about 17. 
This would be equivalent to temperatures of 400 deg. and 
170 deg. Fahr. respectively, and will here be taken as 
data of calculations. To do all justice, it will be assumed 
that the expansion was carried to the greatest limit of 
theoretical efficiency, that is the terminal pressure 
equalled the back pressure, say 6 lb. per square inch. 
Calculating accordingly, the total effective work per pound 
of steam admitted into the cylinders amounts to 172,000 
foot-pounds. Every pound of steam at a temperature of 
400 deg. Fahr. carries with it as latent heat 639,988 units 
expressed in foot-pounds. Therefore as of these only 
172,000 units can be effectively utilised within the given 
limits, 172,000+639,988= percentage of efficiency of the 
fluid=27. But as the feed is returned to the boiler at 
boiler temperature, this is also the percentage of working 
economy. 

ae this with that of a compound engine work- 
ing within the same limits, there being no loss through 
compression (amounting to 28,000 foot-pounds) the effi- 
ciency of the fluid is increased to 31 per cent. But as the 
feed is returned at a temperature of 170 deg. Fahr., the 
working economy is the same as the above—theoretically. 
Again, an engine with an initial pressure of 140 lb. abso- 
lute, with a good vacuum, gives as the efficiency of the 
fluid 36 per cent. ; as percentage of working econony 30 
per cent. The same with a fuel economiser could be in- 
creased to 36 per cent. The preceding results may be 
tabulated as follows, and assuming that 8,000,000 units of 
heat, expressed in foot-pounds, could be utilised in the 
boiler, the theoretical weight of coal per indicated horse- 
power consumed per hour given opposite each, 


| 


Theoretical} Effi- 
ciency of Fluid. 

Theoretical per 
Cent. of Work- 
ing Economy. | 
Consumption 
per Indicated 
Horse - Power 
per Hour. 


Theoretical 





Marchant 400 deg.—170 deg. 
Compound _,, 
” 353 deg.—100 deg. 


son 
sos 
id 


1 
36 


0.83 


0.69 


with economiser | -36 
} 
Now an ordinary triple-expansion engine consumes 
about 1} lb. of coal per indicated horse-power per hour. 
Therefore the Marchant could not consume less; whereas 
owing to the excessive amount of radiation that must 
necessarily occur in passing through such a series of pumps 
--which in reality perform the function of an auxiliary 
condenser—in addition to the great increase of friction 
involved thereby, the engine could not be developing one 
indicated ree ape under a consumption of (1.75 + 25 
per cent.) = 2.2]b. of coal per hour, which coincides very 
nearly with the estimate of Mr. Clark which appeared in 
ENGINEERING of the 22nd ult. 


Conclusions. 

1. That the alleged economy of the Marchant engine is 
a physical impossibility ; and that the exceptional results 
announced are largely, if not wholly, due to the dynamo- 
meter, the defects of which were pointed out in Enat- 
NEERING of the 22nd ult. 

2. That the method in its most perfect form leads to 
unnecessary mechanical complications and enlargements— 
thereby diminishing economy. 

3. That the most effectual way of improving the fuel 
economy of steam engines—in addit.on to an increase of 
initial temperature—is by the use of a fuel economiser. 

JAMES FRASER. 

21, Keppel-street, Russell-square, W.C., 

November 1, 1886, 


To THE EpiTor oF ENGINEERING. 

Sir,—It has occurred to me that some of your corre- 
spondents, as well as yourselves, may have seen the 
experimental engine Mr. Marchant had at work at Mill- 
wall Docks, and the trial of that engine goes, I think, a 
long way to demonstrate the correctness of your opinion 
that the results of the tests of Mr. Marchant’s new engine 
are unreliable and fictitious. 

Allowing that the Millwall engine was not all the in- 
ventor could have wished to demonstrate the advantages 
if his system, still I think it will be conceded that from 
ot those competent to judge could form a correct opinion 
whether the economy claimed is actually achieved or not. 





arrang ; 
the shape of being coupled up direct to a double-acting 
hydraulic pump, barrel 34in. in diameter, length of 
stroke 4in., revolutions of engine, and consequently double 
strokes of pump, 144 per minute, pressure against pump 
bucket 800 1b. per square inch, the pump rod being 1{ in. 
in diameter, and through one end of pump only ; boiler 
pressure, 425 lb. 

A trial was conducted by Messrs. Jordan, Son, and 
Commans, and indicator diagrams taken from the cy- 
linders and pumps, the mean pressure in the low-pressure 
cylinder being assumed at double what thediagramshowed, 


as it was claimed that this might be attained by a proper |- 


pen of capacity, ports, &c. The total indicated 
orse-power, thus arrived at was 25.79. The work done 
by the pump was taken at 13 actual horse-power. This 
result speaks for itself, and goes to show the excessive 
amount of friction due to the complicated arrangement of 
pumps, and in this engine there was no circulating pump 
to augment the evil, as the condenser was served from the 
main. I feel no hesitation in saying that a reliable brake 
trial “will a tale unfold,” and I look for a ruinous dis- 
parity between the power given off at the brake, and that 
represented by the total of the indicator diagrams. E 
‘You are certainly deserving of great praise in taking 
this matter up so manfully, and entering the lists of con- 
troversy for the protection of those who are likely to be 
misled. Yours faithfully, 
November 1, 1886, VERACITY. 


To THE EpiTor oF ENGINEERING. 

Srr,—I have read with much interest the various letters 
which have appeared upon this subject, and I desire to 
draw attention to the claims set forth by the inventor in 
order that they may receive careful consideration and _in- 
vestigation from those of your readers who have studied 
the theory of heat, and who are fully qualified to demon- 
strate the fallacy or otherwise of such claims. Iam the 
more induced to explain, as far as I myself understand it, 
the nature of the system, because hitherto, as far as I have 
seen, no very clear description has been given either by 
Mr. Marchant or any one else. Briefly, then, let me 
state: 

1. Mr. Marchant has, of course, never pretended to 
get more work out of a given quantity of steam than has 
been obtained in the best ordinary practice ; he merely 
claims to produce his steam cheaper. 

2. The economy (if any) of the process must be largely 
due to the fact that the feed is supplied at so high a tem- 
perature and containing so much latent heat that compa- 
ratively little fuel is required to maintain the boiler in 
proper working condition. 

3. It is necessary here to remark that Mr. Marchant 
states that his so-called steam feed requires no more 
athe to compress it and ultimately foree it into the 

oiler than is necessary for the supply of the ordinary 
water feed. 

I invite particular attention to this statement, which Mr. 
Marchant has also put in another form as follows: Takea 
steam-tight piston and -cylinder containing a little water 
heated so that a steam pressure of 100 lb. per square inch is 
generated and exerted on the piston, forcing it to the top of 
thecylinder, then a pressure (neglecting friction) of about 
101 Ib. per square inch on the other side of the piston wil] 
be sufficient to force it down the whole of the stroke and 
on to the water, and so compress all the steam into the 
water. Thus the steam is compressed through the whole 
stroke and into the water by a aes not materially greater 
than that required to overcome the initial pressure on the 
piston at the commencement of the down stroke. This 
result could not be accomplished if no water were 
present. 

4, We will now consider the nature of the process, com- 
mencing only at that stage whereat the Marchant engine 
departs from the ordinary practice. Two-thirds of the 
exhaust steam, at probably a few pounds above atmo- 
spheric pressure, enters the pump wherein it meets one- 
half of its own weight of water at a temperature of about 
70 deg. Fahr.; condensation must at once take place, till 
the water is raised to 212 deg. or more according to the 
pressure prevailing. As the pressure due to the succes- 
sive action of the pumps increases, more and more of the 
steam must be liquefied, or rather it enters the water, but 
does not lose any of its latent heat beyond that which is 
required for raising the water to 212 deg. Just before the 
charge is forced into the boiler, the pressure will be about 
ome to that in the boiler, and if the charge were suddenly 
liberated from this pressure and ex d to the atmo- 
sphere, at least a portion of it would immediately fly 
into steam, consequently it appears that although the 
charge is, owing to the pressure upon it, in the state of a 
sort of elastic liquid it is to some extent really a steam 
feed and contains a large amount of latent heat. I have 
made no mention of the air spring, for although it is the 
means whereby the delivery of the charge is rendered 
possible no economical advantage is obtained by its use. 
As the nature and purpose of this air spring do not seem 
to be well understood, I may explain that it is merely a 
cushion of air interposed between the piston of the pump 
and the steam which is oe compressed. It —- be 

rded as forming a kind of distance-piece or medium 
which enables the steam to be readily forced forward. It 
is remarkable that when the small air pump (which main- 
tains the quantity of air for forming the air spring) is 
stopped the engine actually slows down and ultimately, I 
believe, stops, though live steam is full on the engine. 

5. Assuming statement 3 to be correct, and after 
making due allowance for the facts mentioned under head 
6, the whole question appears to lie in this narrow com- 
pass, viz., what is the amount of heat, latent and other- 
wise, contained in the feed charge, and to what extent 
= it benefit the boiler by enabling it to work with less 
uel? 





6. In any comparison of this engine with those of ordi- 
nary construction it must be remembered that in the 
former we have the friction of the numerous pumps and 
also a less vacuum (about 17 in.), and in the latter we 
have the whole of the exhaust conveyed to the condenser, 

roducing, say, 27 in. of vacuum, or else employed to 
Oo the feed water in the ordinary way. 

I understand that Mr. Marchant contemplates obtain- 
ing 27 in. of vacuum with only the one-third of exhaust, 
as soon as his appliances are perfected. 

Yours faithfully, 
WILLIAM GRANGER. 

November 1, 1886. 


To THE Epitor or ENGINEERING. 
Sir,--Some years ago a firm in the City desired to have 
a report on the merits of the ‘‘ Marchant” engine. I was 
asked to undertake this duty and examine a steam engine 
on the Marchant system which was at work in London. 
I was supplied with a description of the invention, and 
trials of the engine were then made, extending over two 
or three days. 

Mr. Marchant gave every opportunity for a fair and 
full examination. ‘The engine was arranged so that it 
could be worked from the same boiler, either on the 
Marchant system, or as an ordinary steam engine, but I 
was not able to discover any advantage in the Marchant 
system over the ordinary arrangement. 

Mr. Marchant may have made improvements since 
then, and his perseverance deserves success, but instead 
of working his engine {with the brake, I suggest that it 
should be applied to do some useful work, in competition 
against a os ordinary engine. Its advantages—if it has 
any—would then be made manifest in a way which might 
not so easily admit of doubt or dispute. 

Yours truly, 
Bolton, October 30, 1886. WituiaM INGLIS. 
To THE EpIToR oF ENGINEERING. 

Srr,—I notice that in your last issue Mr. William 
Downie, the managing directing of the Marchant Engine 
Syndicate, Limited, objects to the criticisms contained in 
my former letter (which appeared in ENGINEERING of 
October 22) on two scores, viz.: First, that the results 
of one of the trials I mentioned were based on indicator 
diagrams, and therefore could not be affected by errors of 
the brake ; and, secondly, that I need not trouble about 
the interests of the investing public as the Marchant 
Engine Syndicate, Limited, is not offering any of its 
shares for sale. I hope you will kindly allow me space 
to say a few words on both of these points, and I will deal 
with the financial aspect of the os first. 

The position taken up by Mr, Downie would be a per- 
fectly justifiable one if the Marchant Engine Syndicate, 
Limited, was a purely philanthropic association formed 
for the purpose of enlightening engineers and others (par- 
ticularly others) as to the merits of the Marchant system, 
and without hope of profit; but as matters really stand his 
remarks appear to me to be sadly out of place. Whether 
the Syndicate be at present vc shares or not, is a 
matter of secondary importance; the object of its exist- 
ence is to make profit out of the Marchant engine, and this 

rofit, if made, must come from the public either in the 

orm of investments in shares or of money paid for engines 
oe. That such profits are gy ees is proved 

y the articles of association. The ‘‘ Syndicate” was 
registered on July 11, 1885, its capital being stated at 
100,000/. in 52. shares, and the first subscribers bein 
Messrs. R. M. Marchant, Alex. Brogden, M.P., W. 
Downie, Douglas-A. Onslow, F. R. Mealy Gossett, 
Enoch Horton, and Henry Brogden, of whom the three 
first-named were the first directors. r. W. Downie was 
appointed managing director for three years at 800/. per 
annum, while the remuneration of the ordinary directors 
was stated at one-tenth of the divided profits, provided 
such profits in any one year did not exceed 50,000/., in 
which case the fixed sum of 5000/. was to be divided. 

Further, I find that on October 10, 1885, another com- 

any was registered entitled ‘“‘ The British Marchant 

Engine Company, Limited,” the capital of this company 

being stated at 250,000/., and the first subscribers being 
Messrs. R. M. Marchant, F. R. Mealy Gossett, P. 
O’Halloran, E. B. Dennison, M. P. McCoy, D. F. Cooke, 
and W. Downie. The object of this company was stated 
to be to adopt an agreement for the purchase of the 
British patents and rights of Mr. Marchant (I presume 
from the Syndicate), and the payment of the directors 
was fixed at 200/. each per annum plus one-tenth of the 
divided profits so long as these profits did not exceed 
50,0007. in any one year. Mr. Downie was also appointed 
managing director for three years at the same salary as 
the other directors. Whether this second company was 
ever successfully floated or not I do not know, but I 
apprehend that the facts I have stated fully justify the 
remarks I made as to the gentlemen who signed the 
various reports on the Marchant engine trials, owing 
some explanation to the investing public. 

Next as to the trial at the Inventions Exhibition, the 
report on which was signed by Messrs. Harding, Thomson, 
Mewburn, Campbell, and Coxon. The results of this trial. 
Mr. Downie maintains, could not have been influenced 
by any error in the brake as they were founded on indi- 
cator diagrams. Now I examined the diagrams and 
report exhibited, and so far as I could make out, the avail- 
able wer stated to have been developed was only ob- 
tolndd ter adding in pump diagrams which ought to have 
been subtracted, an error of some 38 per cent. being thus 
introduced. Moreover, the trial lasted but two hours, 
and as the firegrate area was some 14 or 15 square feet, 
and the stated consumption of coal (451b. per hour) was 
based on an estimation as to the condition of the fire at 
the beginning and end of the trial, I leave your readers to 
judge what amount of reliance may be placed upon it. If 
Mr. Downie thinks I am wronging him by the view I 
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take as to the calculations from the indicator diagrams, he 
had better send a copies with explanations of the cal- 
culations on which the statement of power was based. 


I am yours truly, 
London, November 1, 1886. INVESTOR. 





To THE EDITOR oF ENGINEERING. 

Sir,—You write that ‘I insinuate, although I am 
careful not to say so plainly, that your so-called assump- 
tions are unfounded.” 

In answer to which insinuation on your part, I answer 
that in my letter I wrote you plainly ‘‘it is therefore no 
fault of mine that you now write on a false assumption.” 

You request me ‘“‘ to state definitely wherein I con- 
sider your assumption erroneous,” and in compliance with 
your request, I state that you assume a fulcrum where 
you admit there may be space, so that no fulcrum could 
exist, and you so argue on a false basis to a necessarily 
false conclusion, and I refer you to Mr. Kempe’s article 
in the Electrical Review as to the extent of your error. 

Having now at your request made this statement, I ask 
you in return to be good enough to inform me what you 
consider my system to be, ‘‘ on which you do not hesitate 
to record your opinion,” and I ask this because I believe 
you record such adverse opinion, without taking the 
trouble to put yourself in the intelligent” position to form 
any opinion on the matter, and that you so write in igno- 
rance and to my injury. 

You will have the data from which, in your editorial 

sition, you convey such opinion to your readers; you can 
co no difficulty, therefore, in stating in your next issue 
what the system is on which you express such an opinion 
to my injury, and as you will receive this letter to-morrow 
(Tuesday, November 2), I am entitled to make this re- 
quest, and you can have no difficulty in acceding to it, and 
will feel in honour bound to do so. 

Your obedient servant, 


R. M. Marcnwant. 
London, November 1, 1886. 

[The ** system” about which ‘‘ we do not hesitate to 
record our opinion” is the Marchant system as described 
in Mr. Marchant’s patents. We may add that so far from 
desiring to do Mr. Marchant an injury as he states, we 
are—as he must see upon reflection—really doing him a 
service by endeavouring to arrive at the truth. Mr. 
Kempe’s criticisms we have dealt with in an article on an- 
other page.—Ep. E.] 





To THE EDITOR OF ENGINEERING. 

Srr,—I am much obliged to you for publishing my letters 
of 25th and 27th inst-, but your expression of regret that 
I did not go more fully into the matter must be my excuse 
for again troubling you on the subject. 

In your article, page 426, October 22, 1886, you say, 
‘* Tf, however, the nut 7 be tightened down instead of n! 
the resistance to the engine will be increased until ulti- 
mately the lower brake-block would be lifted from the 
point F, and the work done by the engine would then be 
accurately measured by the pull at the top of L, the brake 
in fact becoming an ordinary Prony brake;” then again in 
your editorial note, page 447, October 29, 1886, you say, 
‘* What we are concerned with, however, is the condition 
of affairs when the application of the brake is effected b 
tightening the nut n' as was done at the trials to which 
we referred, the bolt n being left slack.” 

Now, as a matter of fact, what was done during my 
examination of the brake used by Mr. Marchant was, to 
put the load on as has always been done, i.e., by tighten- 
ing the nut n'!, the bolt n being as you say ‘‘ left slack,” 
and it was under this ‘‘ condition of, affairs” that when I 
went down into the flywheel pit that I found that the 
brake cleared stop F by nearly 2 in., and the engine-driver 
assures me that, while the various tests were being taken, 
that the stop in question was then as it is now; 
must, therefore, repeat what I said last week, that the 
assumption that stop F acts as a ‘‘ fulcrum” is erroneous, 
and as I said before, any one interested in the matter can 
verify my statement, and none more welcome to do so 
than yourself. 

Yours faithfully, 
WILLIAM Downiz, 
Managing Director, 
The Marchant Engine Syndicate, Limited. 
24, John-street, Bedford-row, W.C., Nov. 3, 1886. 

[We willingly publish Mr. Downie’s letter, but in view 
of the letter of Mr. Garratt, which we subjoin, we are un- 
able to satisfactorily explain its having been written. 
We have no doubt that Mr. Downie is verbally accurate, 
and that when he made the “‘ personal examination” of the 
brake last week the bottom block was clear of the support 
I, notwithstanding that the tightening up may have 
been effected by the bolt n’ as Mr. Downie reports. But 
how about the support E which Mr. Garratt describes, 
and the pull at the top of the lever L? Mr. Downie is 
quite silent on these points. Even ignoring for the 
moment the support E, we may say that it is one 
thing to tighten up the bolt n’so as to hold the 
bottom block clear of the support F with the engine at 
rest, or even with it running with a light load ; but it is 
quite another thing to maintain this condition of affairs 
during such trials as those reported on in the Electrical 
Review of September 17. The flywheel of the Marchant 
engine is about 7 ft. in diameter, the radius of the lever L 
is about 12 ft., and during the trials we refer to a pull of 
over 320 Ib. is reported to have been exerted on the spring 
balance. This would represent a tangential force due to 
friction at the rim of the flywheel of about half a ton, and 
if Mr, Downie expects that by tightening up one bolt 
only (the other bolt being left quite slack as reported by 
Mr. Reckenzaun, and no aid being received from the 
support E) he will obtain sufficient grip of the blocks to 


secure this amount of frictional resistance, we can only 


red that he must be a very sanguine 


person. We should 
most happy to send a representative to see the 








brake working under these conditions; but to avoid 
disappointment we would suggest that Mr. Downie should 
first make an experimental run for his own satisfaction, 
taking care that the bolt n’ only is tight, the brake-blocks 
absolutely clear of all supports, and the pull on the spring 
balance maintained at 320 lb., or thereabouts. While the 
engine was being run under these conditions it would also 
be worth while to prolong the trial for seven or eight hours, 
taking careful note of the fuel consumption. If this be 
done, and done properly, we anticipate that the result 
will be found of high interest by the Marchant Engine 
Syndicate, Limited. As for the statement of the engine- 
driver to which Mr. Downie refers, we regret that we 
cannot—in view of Mr. Reckenzaun’s and Mr. Garratt’s 
in and explanations—receive it as evidence,— 
pD. E. 


To THE EpIToR oF ENGINEERING. 

Srr,—Being one of the engineers whose names have ap- 
peared in connection with a trial of the above engine at 
the works of Messrs. Fraser and Fraser, I should like to 
say a few words upon the matter. 

On the day of the trial the pit in which the lower part 
of the flywheel runs was full of water. I and one of my 
colleagues requested Mr. Marchant to empty the same 
and remove the floor that we might inspect the brake 
is. but he objected on the ground that such a pro- 
ceeding was only waste of time, assuring us that there 
—_ simply a corresponding beam and block to the one 
above. 

Taking Mr. Marchant at his word we proceeded with 
the trial, which I now regret as waste of time. I (and 
Mr. Hollick) requested Mr. Marchant to provide us with 
an indicator that we might take a series of diagrams, but 
we were told that the spring necessary for the pressure 
used was broken. 

On the 28th of last month, having seen your diagram of 
the brake, I visited the engine, and the pit being again full 
of water, I had it pumped out and examined the brake. 
I quite agree with your theory, but in applying it in the 
present instance there is an inaccuracy. e beam is quite 
clear of the stop IF, but the ‘“‘ rolling piece” consists of a 
semicircular piece of wood, and upon it and holding the 
beam up to the wheel is a stiff 44 in. diameter Timmis 
—- The centre of this is 114 in. from the centre of 
the flywheel. I tightened up the flynut n', leaving the 
other one slack and obtained a pull of 190 1b. upon the 
—— balance (the engine of course being stationary), 
the stop F at the same time being 2 in. clear of the beam. 
I much regret, under the circumstances, having taken 
part in the trial. 

I inclose my card and remain, 

ours truly, 
HERBERT 
London, November 3, 1886. 


W. GaRRATT. 





To THE EpiToR OF ENGINEERING. 

Srr,—My attention has been drawn to the correspond- 
ence, and your article upon the Marchant engine. I 
certainly am one of those thirty engineers referred to. 
I attended one of the trials at Messrs. Fraser’s works at 
Bromley ; the floor was made good round the flywheel, I 
asked to have it removed to enable me to see the lower 
part of the brake, but was told that that could not be 
done. I did not press for this as the lower part of the 
brake was under water ; I therefore should not have been 
much the wiser. I was told that the lower half of the 
brake was the same as the top, and Mr. Marchant assured 
us that the brake had been carefully tested by competent 
engineers and approved of as correct; that is what I took 
on trust. 

I went to Bromley last week in company with another 
of the signatories ; we found the well full of water as on 
the former occasion, so got aman to pump it out. What we 
then saw shows that (referring to your sketch) the point 
F is 2 in. clear of the brake in its worst position ; but at E, 
i.e., about1 ft. displaced from the vertical centre line, there 
was a strong spring pressing upwards against the lower 
side of the brake, or which could not be seen except on 
hands and knees on the bottom of the well. I certainly 
should not have signed the report had I known of the 
existence and position of this hidden spring. 

ours truly, 
Tos. P. HoLuick. 

[We thank Mr. Garratt and Mr. Hollick for their 
straightforward letters, and we congratulate them on 
having clearly shown the nature of the brake used by Mr. 
Marchant. As to the effect of the support E arranged as 
Mr. Garratt describes; we have written in our article on 
page 478. Wemay add that we shall be curious to see 
what explanations the representatives of the Marchant 
engine have now to make.—Ep. E.] 





BRAKE TESTS. 
To THE EpiTor OF ENGINEERING. 

Srr,—I think that the thanks of your readers are due 
to you for raising the question of testing brakes. Those 
usually employed, although convenient of application to 
the flywheel of an engine, are not suitable for obtaining 
accurate results. 

At the Holyoke testing flume, of which we hear so 
much, when testing turbines a man is stationed at the 
brake to adjust it while the test is going on. However 
careful the brakeman may be it is impossible to obtain 
perfectly accurate results when relying solely on his 
vigilance. 

Our American cousins do not appear to know that an 
automatic self-adjusting brake was designed by Mr. 
Appold many years ago, and has been regularly used by 
the Royal Agricultural Society at their engine tests. 

Although most of your readers, on this side of the water, 
understand the principles on which it is constructed, yet 
a detailed and dimensioned drawing would probably be 








of service in improving the rough and ready means of 
testing which are now commonly employed. 
I remain, yours truly, 
Cuartes Louis Herr. 
Turbine Foundry, Brigg, October 28, 1886. 
To THE Eprtor oF ENGINEERING. 

Sm,—If your correspondent, ‘‘ Dynamometer,” will 
send me his address I will forward to him a copy of my 
translation of Meese» pape (vol. Ixxx., Part i. Tnst. 
C.E.), and also published in the Electrician of July 24, 
1885, describing Brauer’s dynamometric brake. This 
Brauer dynamometer has been adopted by Burghardt and 
Meunier in their exhaustive tests of steam motors of the 
highest class, and as it absorbs very little space, Mr. 
Marchant would do well to adopt it, and the results given 
would then be accepted by the most eminent Continental 
engineers as worthy of credence. 

Yours er 
B. H. Taw 


37, Victoria-street, Liverpool, October 30, 1886. 


ATTE, 








ARMOUR. 
To THE Eprror oF ENGINEERING. 

Srr,—I have read with great interest the recent ver 
able articles in your paper on the subject of ‘‘ Armour.” 
If (as no doubt they are) the conclusions deduced therein 
are true it would be still more interesting to read that 
par | have had a practical effect on the action of our naval 
authorities, and that the two new armour-clads Nile and 
Trafalgar were to be protected with the solid steel plates 
recommended in Pray articles. As these two vessels are 
so little advanced in their construction surely it is not too 
late for them to have the benefit of these latest improve- 
ments in armour, and in this respect otherwise brought 
upto date. Enormous sums have to be spent upon them, 
and it seems to me that if in the face of the results of the 
recent experiments with steel shells the Admiralty persists 
in pny ae compound armour, the taxpayer’s 
money will be practically thrown away. If the contracts 
for the armour of these two vessels have been already 
placed, it would still, I believe, be true economy to suspend 
its manufacture pending further experiments, and make 
a reasonable compensation to the contractors rather than 
that these two magnificent vessels should not have the 
more perfect protection which science has most recently 
developed. I am, Sir, yours obediently, 


Oak Villas, Hither Green, Lewisham, Nov. 2, 1886. 


THE HARDNESS OF METALS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Thomas Turner, of Birmingham, asks, in his 
letter in No. 1086 of your valuable paper, about methods 
for determining the hardness of etm og 

For many years I have used the following apparatus to 
ascertain the relative hardness of railway tyres, &c., and 
I find that it gives accurate and satisfactory results : 

A knife a (see sketch) of hardened steel in. long with 


Fig.1. 


De | 
[8 


curved edge is pressed by lever and weight 6 on the sur- 
face of the metal, leaving there a line of a certain length, 
proportionate to the hardness of the metal. The range of 
the impression is about }4in. for copper and +’, in. for 
hardened steel, and may be accurately measured. For 
softer metals a lighter weight ) might be chosen. 
Yours very truly, 
G. 


A. A. MIpDELBERG, 
Amsterdam, October 27, 1886, 

















To THe Epiron or ENGINEERING. 

Sir,—I am much obliged to Mr. Brough for his sugges- 
tion in connection with the hardness of metals. My 
attention was first directed to Pfaff’s researches some time 
last spring by my friend Mr. G. A. J. Cole, F.G.S, of the 
Royal School of Mines. I am also indebted to Mr. Cole 
for several other references bearing on the subject, and 
for the opportunity of obtaining a copy of Pfaff’s me- 
moir. In connection with the relative hardness of such 
metals as cast iron or steel, it must be remembered that 
we have to do with comparatively hard substances. Thus 
the researches of Calvert and Johnson on the haidness of 
metals have shown that wrought iron has a hardness of 
948, when No.3 grey cast iron is 1000 (Phil. Mag., 1859, I., 

.116). But wrought iron has a hardness of 5 on Moh’s scale 
Tschermak Mineralogie, page 135). My own experiments 
have shown that if soft grey iron has a hardness of 22 
then hard white iron has a hardness of nearly 100 (Jour. 
Chem. Soc., 1885). This fact shows that hard iron and 
steel rank with our hardest minerals. In Pfaff’s re- 
searches, however, the hardest mineral operated upon 
was quartz, while sypeum, calcite, and fluor-spar were 
principally studied. These are soft minerals, and were 
well suited for Pfaff’s method, but after careful reflection 
I have been obliged to abandon that form of experiment 
in the case of iron and steel. 

I am nevertheless indebted to Mr. Brough for his sug- 
gestion, which otherwise might have been of considerable 
value. Yours very truly, 

Birmingham, November 1, 1886, THomas TURNER. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Wheatman and Smith, Limited.—The annual report of 
this Sheffield firm has been issued. The directors express 
their regret that the continued depression in trade has 
made it most difficult to insure a satisfactory profit, 
although much more than ordinary care and attention 
have been given to the management. A dividend is de- 
clared at the rate of 10 per cent. per annum, and a balance 
of 2087, 13s. 10d. is carried forward to the next ac- 
count, 


Sheffield Trade with America.—The following are the 
returns of the exports to America from Sheffield for each 
quarter of the year ending September last, and for the 
whole year: The trade has improved steadily throughout 
the year; the values having gone up from 449,346/. in 
1885 to 523,187. this year, or an increase of 73,841/. The 
chief exports to the States from Sheffield are steel and 
cutlery, but with those items are included white metal 
goods, saws, files, and edge tools, and their values are 
added to those of cutlery and steel to make up the grand 
total. Coming to percentages, it may be stated that the 
exports of steel show an increase of 17 per cent., 
and cutlery 23,9. Thetotals only show an increase of 164 
per cent. 


Engincering.—At a meeting of i rig held at Leeds 
on Thursday, a paper was read Ff r. Wm. Cheethman 
on ‘‘ A Lifetime’s Experience of the Advance in Engi- 
neering.” The lecturer described the progress made 
during the last ninety years, especially in the manufac- 
ture of woollens and construction of railways, both at 
home and abroad. The subject was dealt with in an in- 
structive manner, and a vote of thanks was accorded Mr. 
Cheethman for his able paper. 


Hull.—The Shipping Trade.—Although there was a de- 
crease in the inward tonnage at this port during the past 
week, it was still considerably above that of the same 
week in 1885, and considering the season of the year the 
import trade may be considered to be satisfactory. The 
outward tonnage showed a fair increase over the previous 
week, the total being 32,426 tons against 24,707 tons. The 
vessels arriving at Hull from a ports had a total of 
44,836 tons against 47,223 tons in the previous week. 


Steel and Iron Trades of the District,—There is a gradual 
improvement noticeable in the steel and iron trades of 
Sheffield, Leeds, and the district. Bessemer billets are 
fetching 4/. 17s. 6d. to 51, 5s. perton. Makers of crucible 
cast steel are much busier than a couple of months ago, 
and the rolling mills are consequently benefitting. Pig 
iron has increased 2s, 6d. to 3s. per ton in value during the 
last twenty-eight days. The coal trade is brisker, but 
prices are yet very low; at the pit bank 7s. to 9s. only 
being realised. 





Toronto. —The population of Toronto is returned at 
118,403. The assessment of thecity comes outat 16,711,360/. 





¢RRATUM : AveRyY’s AUTOMATIC WEIGHING MACHINES. 
—In our notice of the Birmingham Exhibition, page 364 
ante, the daily production of one of Avery’s automatic 
weighing an 7 machines was stated to be 1800 
packages. It should have been 18,000. 


Soorgry oF ENGINEERS.—At a meeting of the Society 
of Engineers, held on Monday Evening November 1st, 
at the Westminster Town Hall, Mr. Perry F. Nursey 
President, in the chair, a paper was read on “ Liquid 
Fuels” by Mr. Percy Tarbutt, A.M.I.C.E. and Fellow of 
the Chemical Society. The author commenced by saying 
that, though the use of — hydrocarbons as heat-pro- 
ducers was by no means of recent date, yet special cir- 
cumstances at the present time had brought it more 
prominently to the front. Liquid fuels were not confined 
to petroleum, but included also tar and residual oils from 
tar distillation, shale oil, bye-products from blast furnaces, 
&c. Gas works were large producers of liquid fuel in 
the shape of tar and its products. With the increase in 
the supply Figg owe the modes of its conveyance had 
also advanced. Barrels had been superseded by tanks 
adapted for use on railways, roads, canals, and sea-going 
vessels. Pipe-lines for oi conveyance had wonderfully 
developed, there being 9000 miles of them in the United 
States and nave lengths in the Caspian districts, where 
600 miles of pipe line was about to be laid down from the 
Caspian to the Black Sea, an undertaking that would 
revolutionise the oil markets of Europe. In making a 
comparison between the heat-producing values of coal 
and oil only a general average could be taken, the 
qualities of each varying so largely. Estimating thus 
from chemical analysis, the theoretical value of coal was 
14.5 lb. of water evaporated per pound of fuel, and of oil 
20.7 lb., the higher value of oil belay due to the larger 
proportion of free hydrogen it contained. Practically 
various circumstances, detailed by the author, increased 
the difference of value. He then described the ordinary 
modes of burning oil, in nearly all of which it was effected 
by the use of steam ‘‘pulverisers” or spray producers. 
Some attempt had been made to burn oil without steam 
spray producers, as in Nordenfelt’s one: arrangement, 
but these were not generally suitable for firing steam 
boilers. The essential condition was that the burning 

es from the oil should be kept from contact with the 

iler plates, which were necessarily of so low a tem- 
perature as to prevent perfect combustion. The author 
concluded by giving comparative results communicated 
to him by some of the firms who had a system devised 
by him in constant use. These results showed that the 
work performed was from twice to three times that of coal, 
besides which there was considerable saving in labour, 
greater cleanliness, no smoke, and an increase in the 
steaming capacity of the boiler to which it was applied. 











STEEL BOILER PLATES. 

WE have received from the Marine Department of the 
Board of Trade the following interesting report : 

Report of the Engineer Surveyor-in-Chief to the Board of 
Trade Respecting the Cracking of a Mild Steel Shell Plate 
for a Boiler, 

Consultative Branch, 
Bedford-street, Covent Garden, 
London, W.C., August 31, 1886, 

Sir,—It appears that a mild steel shell plate, intended 
for a boiler under construction, was cracked for about 
18 in. while being worked in the boiler shop. The plate 
in question formed part of an outside ring or belt of 

lating that was being fitted in ast ns to drill- 
ing the rivet holes. The boilermakers had been hammering 
the plate between two of the tack bolts in order to close 
the circumferential seams, and the crack produced was half- 
way between these bolts. The crack was about] jy in. 
open on the inside of the plate and scarcely visible on the 
outside. 

The plate was 14 ft. 93. in. long, 5 ft. 11f in. broad, and 
1, in. thick. It was sheared to size at the steel works 
and its edges were planed by the boilermakers, but the 
amount so removed has not been ascertained. In order to 
render the curving of the plate easy it had been heated at 














Specimens in Normal Condition. Specimens Annealed. 
Tensile | Tensile ieee 
Number —" - — Number ase tion in 
of Test. | square | Inches. of Test. § square M2 
Inch. | Inch. P 
tons, | per cent. | tons. per cent. ' 
1 28.3 21.0 3 | 26.8 32.0 
2 23.2 | 21.5 4 | 25.7 25.5 
Mean 28.25 | 21.25 Mean | 25.75 28.75 














It will be seen from the above mean results that the 
process of annealing reduced the tensile strength 2.5, tons 
per square inch, and raised the elongation from 21.25 
to 28.75 per cent., which is an increase of over 35 per cent. 
If the plate had been previously efficiently annealed this 
change in its tensile resistance and ductility would not 
have occurred, and therefore it would appear from this 
case that heating a plate to a dull red, as was this one, 
preparatory to being bent in the rolls does not efficiently 
anneal it. There is nothing in the results of the tests 
that accounts for the cracking of the plate, and therefore, 
notwithstanding an expression of opinion that a fine crack 
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one operation to a dull red before being passed through 
the bending rolls, but its temperature when the bending 
was completed has not been stated. This was the only 
occasion that the plate had been heated in the boiler-shop. 

The plate had not been tested for tensile strength and 
elongation at the steel works in the presence of the Board’s 
surveyor, but it appears to have been tested by the steel- 
makers themselves, who stamped it thus: ‘‘ Tensile 
strength, 28.9 tons ; elongation, 23 per cent.” The sur- 
veyor, however, witnessed a bending test at the steel 
works, and found the result satisfactory. 

After the plate failed, two portions of it close to the 
crack were cut out and tested in their normal condition 
by the surveyor, who found them to have a mean tensile 
strength of 28.25 tons per square inch and a mean elonga- 
tion in 10in. of 21.25 per cent. He also had two adjacent 
pieces bent in their normal condition and found the re- 
sults satisfactory. 

In order to ascertain whether the plate had been 
softened by the heating it received in the boiler-shop, the 
surveyor had two pieces annealed, which he tested for 
tensile strength and elongation. The annealing was 
effected by heating the pieces to a bright red and cover- 
ing them with ashes for about two hours, after which they 
were allowed to cool in the open air. The mean results 
of the tests are: Tensile strength 25.75 tons per square 
inch, elongation in 10 in. 28.75 per cent. 

The results of all the pulling tests are given in the 
following Table for comparison : 











may have existed on the edge of the plate, I am forced to 
the conclusion that it was originally sound and that the 
crack was caused by the violent vibrations set up by the 
heavy blows from the workmen’s hammers. If the plate 
had n cut to the proper length, it would not have 

uckered between the tack bolts as it did, and would not 

ave required hammering, at least not to an inordinate de- 
gree, but it should not be overlooked that the plate before it 
was bent was heated to a dull red, and there is no doubt in 
my mind that it was bent when it had cooled toa blue heat, 
at which temperature it is imprudent to bend or work 
steel. If steel will not stand bending cold to the curva- 
ture required for the shells of cylindrical boilers, it should 
not be used, and those who do not possess rolls capable 
of bending plates while cold should get them. 

The following analysis of the plate, like the results of the 
mechanical tests, shows thatthe plate was of a mild quality, 
and that there was nothing unusual in its wee 3 


Carbon ... ae ‘ 14 
Silicon ... : ; 011 
Sulphur ... 042 
Phosphorus 034 


Mengeeee i i i gee ae 

This case affords the staff a useful piece of experience, 
and for that reason I think _ foregoing remarks should 
be printed. am, &c. 

ns ” (Tuomas W. TRAILL. 


The Assistant Secretary, Marine Department, 
Board of ‘Trade. 























Nov. 5, 1886.] 


ENGINEERING. 





483 








THE GENETIC BOILER. 

Tue ‘‘ Genetic” boiler, manufactured by Messrs. T. 
Toward and Co., of St. Lawrence Works, Newcastle- 
on-Tyne, is another addition to the many forms of ver- 
tical boilers which are competing for public favour. 
In this the firebox is comparatively shallow, and from 
its dome-shaped crown there rise a large number of 
inclined tubes set in circles. At their upper ends 
these tubes enter into an annular smokebox formed in- 
side the shell of the boiler, so as to constitute part of 
the par gp | surface. A few of the tubes are screwed 
at each end to act as stays for the crown of the firebox. 
The crown of the boiler is connected by stays to the 
upper side of the smokebox. The uptake is applied to 
the outside of the boiler. A circulating tube is sus- 
pended in the centre of the shell to guide the descend- 


Fig. 1. 


Section 





ing current and prevent it being deflected by the 
rising steam and water. All these features are very 
clearly shown in the engraving which we publish 
above. 

It is claimed for this boiler that in addition to 
having a large amount of heating surface of a very 
effective kind, that it is exceedingly accessible for 
cleaning and repairs. That we illustrate measures 
5 ft. 3in. in diameter by 11 ft. high, and weighs 
rather more than 3 tons.- It has 136 tubes 2 in. in 
diameter by 3 ft. 6 in. long, and the total heating sur- 
face is about 350 square feet. The stock sizes of this 
boiler vary from 2 ft. in diameter by 4 ft. 10 in. high to 
8 ft. in diameter and 15 ft. high, there being eleven 
sizes intermediate between these two. The smaller 
sizes have two internal uptakes rising from the smoke- 
box to the crown of the boiler. Many of these boilers 
are already in successful use. 





AMERICAN OrpNANCE.—Eight-inch steel guns will be 
furnished to the three new cruisers, Boston, Atlanta, and 
Chicago, the first ever made in the United States. The 
forgings are made in England. Each gun is 21} ft. long. 
The 8-in. steel armoury gun is next in importance and 
been fully tested. The tube and jacket are English, but 
the hoops and the breech mechanism are forgings supplied 
by the Midvale Steel Nene ad of Pennsylvania. This gun 

as the navy guns, and weighs 


is of about the same lengt 
13 tons, 





EVAPORATION OF WATER AT SEA. 
By W. G. Brack, F.R.M.S. 

Tue following remarks on evaporation of water at 
sea, result from data taken on board the s.s. Medway, 
by one of the officers, during a voyage from this 
country to Buenos Ayres and back. The passage took 
place during February, March, and April, 1886, lasting 
about nine to ten weeks, with calls at various ports. It 
included North and South Atlantic Oceans, and across 
the Equator, and was in the spring season in the former 
and in autumn in the latter seas. Out of 64 total | 
days there were 18 wet days, when some rain fell, | 
and 46 dry days; the amount of evaporation on deck 
was ascertained by a 6-in. evaporating dish, placed 
on the open deck exposed to the weather. The amount 
was noted for 24 days’ observations, and came to | 
8.242 in., or at the rate of 0.348 in. per diem ob- | 
served, a considerably higher rate than obtains on land | 
in England. This shows that the sea air is not as | 
constantly moist as is generally supposed, and that, in 
fact, it was often much drier than the air on land. 

It appears rather anomalous that the air on a ship | 
should be quite dry, though she floats on a watery | 
medium; but it may be explained by considering that | 
the moisture of the sea air does not so much depend on | 
the supplies of vapour from the sea below as from the | 
clouds above. | 


It might also be thought that this high evaporation 


Summary Meteorological Observations at Sea.—Atlantic 
Ocean. 


ie 
.. February. March. | April. 








| been much greater, say two or three times. This dif- 
| ference of rate may be explained by the increase of 
| velocity of the wind, by the passage being made home- 
| wards in April, against the RE. trades, so that the 
| movement of the air on board was increased one-third 
| by thespeed of the ship. In March, on the other hand, 
| the decreased rate may similarly be explained by the 
| decrease of wind, by the passage being taken south of 

the Equator homewards, with the 8. E. trades blowing 
| aft or abeam, and therefore with an apparent reduction 
| of force of the wind, say about one-third. 

The medium rate of evaporation of 0.349 in. per diem 
for February, may also be accounted for by the outward 
passage being taken north of the Equator with the 
course of the N.E. trades, and south of the Equator 
with the 8.E. trades on the fore quadrant, or somewhat 
against the speed of the ship. 

Again, the rate of evaporation does not seem to 
coincide inversely with the rate of wet days invariably, 
as in February the wet days were about one-fifth of the 
total days, and the rate of evaporation was 0.349 in. 
per diem. In March the wet days were about one- 
third, and the rate of evaporation was 0.227 in.; but 
in April the wet days were about one-half of the total, 
and the rate of evaporation was 0.469 in., or double, 
whereas it ought to have been one-half less. 

The occurrence of rain with strong evaporation in 
April is therefore to be observed. This would seem 
anomalous on land, but at sea may be accounted for by 


| increased vaporisation by increase of wind producing 


local clouds of extreme aqueous tension, which tend to 
| discharge themselves in rain on very slight physical 
| causes momentarily occurring. 





























might depend solely on the speed of the vessel through 
the air; but this idea is controverted by the fact of 
the speed being uniform every month, while the rates 
per diem varied considerably. These were for February 
0.349 in., for March 0.227 in., and for April 0.469 in. ; 
and the amounts for each were, respectively, 1.747 in., 
2.275 in., and 4.220in. It was found to be much more 
dependent on the velocity and dryness of the winds, 
being higher from those of a polar than from those of 
an equatorial direction, as the former blew from N. to 
E. inclusive for 34 days, and the latter from 8S. to W. 
inclusive only 7 days. 

Further, the highest rate in April, of 0.469 in., cor- 
responded with the high prevalence of 44 days N.E. 
winds, and the lowest rate in March, 0.227 in., coin- 
cided with the lower number of days of 11 N.E. winds, 
and increase of southerly and westerly winds and calms. 
Again, the wind corresponding to the ordinary speed 
of a ship of 10 miles per hour, only represents a mild | 
breeze of 4 lb, pressure per square foot; and a speed of | 
20 miles per hour would only be like a wind of 2 1b. | 

ressure per square foot, or to a moderate breeze. 

ow, the N.E. trade winds attain a common velocity 
of 30 miles per hour, or about 4 lb. pressure per square 
foot, which is about double the speed of the ship; and 
the counter-trades, or S.W. winds, may attain a 
velocity of 40 miles per hour, or 8 lb. pressure per 
square foot, or three times that of a ship. 

The speed of a ship, in the ordinary course, would 








Months .. Totals. : 
ee 4 An experiment was also undertaken to observe the 
Total days | 20 31 | 18 64 | relative rates of evaporation at sea, of fresh water and 
as ” =e = Fates | > 7 : ¢ | salt water, and it was continued for eight days during 
Rainfall’. : | 0,919 0.635 & 0.854 | fine weather in June in the Atlantic Ocean. 
Rate per diem .. | 055 -080 oo 7) 088 The amount of fresh water was 3.19] in. at a rate of 
Evaporation . --| 1.747 | 2.275 | 4.220 8242 | 0.400 in. per diem, and of salt water was 2.728 in. at a 
Lana eta an aan | = ian lrate of 0.341 in. per diem, or seven-eighths of the 
Rate per diem ... 282 | 264 | 266 "O71 former only. This result may show that the sun and 
lt ae pee a fe _| wind would have the power to vaporise fresh water 
: | . |Ev . : Sv . fieices hae . ae : 
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|more easily than salt water, and therefore that the 
| Sea air may, under certain circumstances, remain dry, 


if there be no fresh water supplies to contribute a 
moisture at sea by clouds. 








THE MICROSCOPIC STRUCTURE OF CAR- 
WHEEL IRON.* 
By F. Lynwoop Garrison, F.G.S, 

TuE study of the microscopic structure of the iron of 
car-wheels, which it is the aim of this paper to describe, 
was made at the suggestion of Dr. Dudley. Although 
the two wheels referred to by Dr. Dudley in a paper which 
gave rise to the present one, possess nearly an identical 
ultimate chemical composition, they possess, as Messrs. 
Dudley and Pease have shown, physical properties so 
widely different, as to make one of them nearly worthless 
for the purpose for which it was cast. Considering the 
chemical similarity, such a marked difference in strength 
cannot but be very striking, and goes to show how little 
reliance can be placed upon chemical analysis alone, if not 
properly interpreted. I say ‘‘ not properly interpreted,” 

cause I believe that very few analyses of iron or steel 
are thus fairly dealt with. That an analysis may read 
so much of one thing and so much of another, tells us 
very little as to the properties of the metal; for these 
are determined to a large extent by the conditions and re- 
lations in which the elements are present. To the un- 
aided eye the difference between the two wheels under 
consideration is not striking. The inferior one would be 





only affect evaporation on board in a minor degree, 
and the less so as the air about a ship is liable to be 
carried along with it, owing to obstacles to its free | 
removal. | 

The ratio of evaporation does not appear altogether | 
to follow the ratio.of dry days, as of the winds, as in | 
April there were 7 days dry out of 14 days, yet the 
amount recorded was 4.220 in., or 0.469 in. per diem | 
observed. But in March there were 23 dry days out | 
of 31 days; yet the amount was only 2.275 in., or | 
0.227 in. per diem observed, whereas it ought to have | 





| darker. 


described as light grey, and the other as somewhat 
Upon careful examination of an etched frag- 
ment, however, the difference in structure will be found 
to be very marked, as may be seen in Figs. 1 and 2 (pro- 
duced from photographs by the Ives process). 

It is exceedingly difficult to produce a photograph 
giving a fair notion of the appearance of the metal under 
the microscope, so as to convey to persons not familiar 
with microscopical study, a proper appreciation of what a 
* Read before the American Institute of Mining En 
gineers. 
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microscopist would consider a decided difference in struc- 
ture. I would, therefore, urge any one especially in- 
terested in this subject, not to depend upon the photo- 
raphs of others, but to prepare and etch the specimens 
Eimeclf, and then examine them with a good microscope. 

As is well known, iron possesses the property of uniting 
with a number of elements, forming products which are 
either highly intimate mixtures of several substances, or 
else compounds of an indefinite character. Indeed such 
mixtures may be regarded as alloys, or as Matthiessen 
puts it, ‘‘ solidified solutions of one substance in another.” 
Of all the elements commonly associated with iron, carbon, 
and, possibly, silicon have the peculiar property of being 
capable of existing in the compound in two distinct con- 
ditions, one in an amorphous or combined state, and the 
other as graphite in mechanical mixture with the iron. 
From the recent researches of Sir Frederick A. Abel,* 
Dr. C. B. Dudley, and F, N. Pease, of Altoona, Pa., 
there seems to be much to strengthen the belief of the 
existence of carbon in iron in a third and combined form, 
as a ‘* carbide of iron.” This compound is described as a 
“definite product capable of resisting the oxidising effect 
of an agent which exerts a rapid solvent action upon the 
iron through which this carbide is distributed. It is grey 
in colour, and seems to exist in small granules, affecting 
the continuity of the metal.” 

That such a compound of carbon and iron exists as such 
in the metal, is by no means proved; and so far as the 
writer’s researches with the microscope have extended, 
there seems to be little evidence for or against such a 
hypothesis. It is a generally accepted belief, that when 
present in considerable quantity, graphitic carbon has a 
decided effect in decreasing the strength of cast iron. 
Such is certainly the case when a certain limit has been 
passed ; but just what this limit is, it would be difficult 
to determine. It is very probable, however, that this 
limit is affected by the amounts of other elements present, 
and by the conditions under which the metal has been 
fused and cooled, or treated at a temperature below its 
melting point. Thus it is found that hardened steel yields 
no sensible residue of graphite when dissolved in acids ; 
but if, on the other hand, the same steel be annealed, a 
very considerable amount of graphitic residue will be ob- 
tained. It also seems that a temperature much higher 
than that of the melting point of the metal is necessary to 
re graphitic iron, and that slow solidification after 
usion is the condition most favourable to the separation 
of the graphite in flakes or lamine, On the other hand, 
rapid solidification or chilling favours the retention of the 
carbon in the combined or amorphous state, and pro- 
duces a hard white and ey crystalline iron, melting 
at a temperature considerably lower than grey iron. 
When the amount of manganese present is relatively 
large, the separation of graphitic carbon takes place to 
but barely an appreciable extent, the resulting mass, after 
fusion and solidification, being highly crystalline, and with 
fractured surfaces of great brilliancy, whence the name of 
spiegeleisen, 

It seems almost certain that there exists no ordinary 
iron or steel in which all the carbon is contained in either 
one condition or the other, but that it always exists in the 
two (or three) conditions together, and that upon the re- 
lative proportions of these depends, in great degree, the 
quality of the metal. Thus in cast iron, if the relative 
amount of combined carbon is large, we have a white iron, 
but if small, a grey graphitic iron, with quite different 
physical properties. Car-wheels being made usually from 
the best grades of pig iron, can be described as grey iron, 
the periphery or ‘‘tread” alone being white or chilled, 
and, of course, between the two, a small intermediate 
zone, containing varying proportions of combined and 
graphite carbon. In nearly all varieties of grey cast iron 
a very marked and characteristic development of the 
graphitic carbon will be observed when a fragment of the 
metal has been carefully ground, etched, and micro- 
scopically examined. As will be shown below, the exist- 
ence of the graphite in strong and well-defined lines and 
plates, has a most important bearing upon the strength of 
the metal. 

In Fig. 1, taken from a photograph showing the micro- 
scopic structure of the good car-wheel iron, the plates and 
lines of graphite are very marked, and appear as an irre- 
gular mass of small, black lines, which might be likened 
to a number of small black worms wriggling and squirm- 
ing throughout the metal. The surrounding mass of metal 
eae a compact, granular, non-crystalline structure, 
requently containing cavities, due to occluded gases or 
air, It seems impossible to produce castings altogether 
free from these defects—and it needs not always the 
microscope, or even a magnifying glass to detect them— 
but it is doubtful whether their absence would prove of 
much benefit to the metal for practical purposes. On the 
further examination of Fig. 1, it will be observed that 
very little of the graphite occurs in isolated irregular 
patches, as will be seen to be almost always the casein the 
poorer grades of cast iron. 

In Fig. 2 we have the structure of she poor car-wheel 
iron. It will be noticed that, although the mass of the 
metal itself ap to be the same as that of the good 
wheel, the oa developed and prominent graphite plates 
are absent, and are replaced by the graphite in irregular 
and somewhat isolated patches of comparatively seo 
size, and without any regular grouping. This peculiarity 
seems general and characteristic of the poorer grades of 
cast iron. In nearly all cases metal which shows it is 
unreliable, lacking the toughness and durability of the 
better grades, 

In Fig. 3 is exhibited a similar structure, being that of 
a weak and almost valueless pig iron, containing 4.6 per 
cent. of carbon, 3.22 per cent. of which is present as 

_ in irregular patches, as in Fig. 2, the metal mass 
itself being compact and granular. 


* Journal of the Iron and Steel Institute. 








In Fig. 4 is shown the structure of a high-grade hot- 
blast charcoal pig iron; the similarity of its structure 
with that of the good wheel is quite apparent, except that 
in the latter the graphite plates are somewhat larger and 
more prominent. 

These facts indicate that the development and distribu- 
tion in well-defined lines or plates of the graphite carbon 
is at least as important a factor of quality, up to a certain 
limit, as its total amount. Although it is generally sup- 
—— (and undoubtedly with good reason, when the limit 

as been passed) that the presence of graphite in quantity 
renders the metal weak, I have found, in almost all cases 
where the iron lacked strength, that the development of 
the graphite in plates was only incipient, and that the 
graphite present existed in irregular patches or clusters of 
great variety in size and shape. 

Of course, this connection between the strength of the 
metal and the form and distribution of its graphitic con- 
tents, even if proved to be an invariable one, need not 
necessarily represent the only, or the whole, explanation 
of the case of the two car-wheels now under consideration. 
Nor is the question answered, to what cause the difference 
in graphite distribution is due. Perhaps the following 
facts may throw some light upon the problem. 

Percy* says that the mode of existence of the carbon in 
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iron and steel is, to a certain degree, determined by the 
conditions under which the solid metal has been heated 
and cooled at temperatures very much below its melting 
oint. This point is best illustrated by the annealing of 
hard steel, and its subsequent treatment with acids, be- 
fore alluded to. Again, according to Karsten, it seems 
that even if cast iron is allowed to cool with the utmost 
slowness after fusion, it is not then converted into grey 
iron unless it has been melted at a much higher tempera- 
ture than was required to bring it to a liquid state. 
The following are the analyses of the two wheels, as 
given by Messrs. Dudley and Pease : 
Good Wheel. Poor Wheel. 
per cent. per cent. 
Total carbon ... =e ‘ 3.84 3.5 
Graphite eis oP ee ‘ 2.36 
Combined carbon ... re e 1.17 
Silicon ... ors Aes i . 68 0.65 
Phosphorus... ay ae: ’ 0.52 
Manganese .... ote ae ; 0.12 
Sulphur ne ne os 0.12 0.19 
From these analyses it will be observed that the r 
wheel contains 0.07 per cent. more sulphur than the other. 


Bell,+ in speaking of the influence of sulphur upon cast | 





* Metallurgy of Iron and Steel.” 


+ Principles of the Manufacture of Iron and Steel,” | 


page 103. 


| iron, observes that, ‘‘ speaking in general terms, it seems 
probable that the presence of this element interferes, in 
some way, with the separation of carbon in the graphitic 
state, a condition which appears essential to the forma- 
tion of soft iron.” 

Although it may not apply in this particular case, it isa 
well-known fact that silicon, when present in considerable 
quantity, seems to favour the separation of graphitic 
carbon, and that the greyest iron is apt to be the richest 
in that element. As will be seen from Dr. Dudley’s paper, 
the small difference in the amounts of phosphorus present 
in each wheel, does not, in all probability, affect the 
result, so that its presence need hardly be considered. 

The above citations point to the conditions of fusing 
and cooling, and to the relative proportions of ingredients 
other than carbon, as controlling the separation of graphite. 
Dr. T. M. Drown* has suggested a very beautiful hypo- 
thesis, according to which the amount of graphite 
separated in any given instance is proportional to the 
time consumed by the pig iron in passing through a limited 
range of temperature, probably near the point of solidifi- 
cation. Adopting this esaiiaiie, may we not further 
imagine that the other ingredients, affecting the melting 
point of the compound, affect also the limits of this 
range of temperature ; but that, these things being equal 
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(as they almost are in the case before us), the conditions 
of casting and cooling may decide the quantity of the 
product, by determining not merely, as Dr. Drown sug- 
gests, the amount, but also the form and distribution of 
the segregated graphite ? 





AMERICAN PaTENTS.—During the last fiscal year 24,134 
patents were granted in the United States. The number 
of applications, which was 35,688 in 1884-5, was 40,678 in 
1885-6. me 

Kine’s CoLtecr ENcIngrERING Socrety.—At a general 
meeting held on Tuesday, October 26, the President in 
the chair, Mr. N. J. Bouton, A.K.C., read a paper on 
‘Safety Valves.” The paper began by enumerating the 
essential conditions to be fulfilled by all safety valves; it 
then gave rules for finding the area of a valve; it 
next described the failures and causes of accident. ‘The 
different shapes of safety valves were next noticed, and 
Nasmyth’s and Fenton’s spherical valves, and Giles 
differential valves described. The advantages of a spring 
over weights, and of a compression over a tension spring 
were then shown, and the United States Navy supervising 
inspector’s lever safety valve, Salter’s spring balance, 
Ramsbottom’s and Webb’s duplex valves, and Richard- 
| son’s, Aschroft’s, Lunkenheimer’s, and Crosby’s direct 
| spring safety valves were described. 








* Transactions of Am. Inst. M.E. , Vol. viii., page 41. 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
te cach opm air he ata: share wens ane toemloned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of a may be obtained at 38, Cursitor-street, 

me. 


hancery- , £.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. READER Lacg, Esq. 


The date of the advertisement of the pt of a complete spe- 
Cy ion is in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing ts given. 

Any person may at any time within two months from the date of 

advertisement of the pt @ yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


SHIPS, &c. 


7270. R. H T. Plumb, Sunderland, Durham. A Com- 
bined Compass and Course Corrector for Ships. 
(8d. 2 Figs.) June 15, 1885.—The instrument consists of an 
annular ring with the points of the compass inscribed thereon in 
the reverse manner to that as at present constructed. Outside of 
this are another ring and a variation are marked in degrees. 
These rings are fixed on the top of the compass in such a manner 
that each can be revolved independently of the compass and of 
each other, or can be clamped fast by screws. The sight arrange- 
ment consists of a crossbar, one end terminating in a pointer 
and working on a boss in the centre of the compass. On this are 
fixed the sights, a short closed sight and a long open one with 
wire and mirror back shade. These fold down on the crossbar 
when not in use. It is also fitted with a ‘‘shadow style,” which 
may be used with or without the sights. (Sealed August 10, 
1886). 


8296. E. J. Eyres, London. Ships’ Riding Bitts. 
(8d. 8 Figs.] July 8, 1885.—Ships’ riding bitts are enabled to 
yield to extra strain by constructing the bitt proper separate from 
the bedplate, so that it may have a sliding motion within certain 
limits, which is recoverable by springs. The bitt proper may have 
a straight action, or it may be arranged to swivel to meet the line 
of pull. (Sealed July 27, 1886). 


9252. A. G. Brookes, Lundon, (T. R. F. Karlowa, Ham- 
burg.) Unloading Grain from Ships. [lld. 12 Figs.) 
August 1, 1885.—This invention relates to the construction of 
elevators of various lengths which are used in succession, corre- 
sponding to the sinking of the level of the grain in the hold of the 
ship. (Sealed July 23, 1886). 


9501. J. Davies, West Bromwich, Staffs. Anchors. 
{Sd. 2 Figs.) August 10, 1885.—In the improved anchor the 
cable is run right through and attached to the crown by shackles. 
The stock consists of two wings which fold down against the side 
of the anchor when being fished up on deck, but open out in a 
straight line when at work similar to the ordinary anchor stock. 
(Sealed July 23, 1886). 


10,067. J. D. Jack, Elgin, Moray, N.B. Steering 
Gear for Fishing and other Boats. (8d. 3 Figs.) 
August 25, 1885.—An upright shaft carrying the horizontal steer- 
ing wheel also carries a pinion gearing into two wheels situated 
one on each side. Each cast in one piece with the wheels, are two 
other pinions gearing in racks to which are attached the guide 
rods and chains leading aft to the rudder, and passing through 
hawse pipes fitted at right angles to the stern-post. On the ends 
of each of the guide rods is a jointed pin, to which the rudder 
chains are attached in such a manner that when the pins are 
folded back the chains can be released and run back through the 
hawse holes, allowing the arms of the jointed yoke fitted to the 
rudder head to fold down out of the way, thereby preventing any 
damage to the gear from another boat striking the stern. (Sealed 
August 17, 1886). 


11,218. A. Mitchell, Dundee, N.B. Ships’ Com- 
passes. [8d. 4 Figs.) September 21, 1885.—According to this 
invention the compass card is provided with movable “ points” 
showing the deviations of the compass from the true magnetic 
directions at the cardinal points. (Sealed September 17, 1836). 


12,042. F.B. Shuttleworth, Erith, Kent. Steering 
Gear. (8d. 4 Figs.) October 9, 1885.—A toothed arc C is fixed 
on to the quadrant of the rudder post A, to gear with a toothed 
rack D on the exterior of the cylinder E which is made to travel 
in guides I (Fig. 2), and is fitted with a piston F from which rods 
G, G pass out through a stuffing-box on each end of the cylinder, 
The piston rods are at their ends secured to fixed abutments (not 
shown) and are made hollow, the passages in the rods opening out 
into the cylinder through opposite sides of the piston at F' and F" ; 

















the other ends being connected to pipes which are led to ports con- 
trolled by a valve, by means of which water under pressure can 
be supplied from the bottom of the steam boilers used for supply- 
ing steam to the engines of the vessel. The water exhausted 
from the cylinder is led back to the condenser or hot well. P,P 
are strong springs placed round the piston rods with the object of 
preventing a dead blow being given to the end of the cylinder 
when it is at one end of its traverse should the rudder be struck 
by aheavy sea. (Sealed October 15, 1886). 


12,362. J. I, Thornycroft, Chiswick, Middlesex, 
Improvements in the Arrangement of Steering Ap- 
paratus for Vessels. [8d. 3 Figs.] October 16, 1885.—Tnhis 
invention is a modification of a former patent by the same in- 
ventor. According to the present invention a single rudder 4 of 


curved form in vertical transverse section is arranged at one side 
of the propeller 3 in such a manner that when the propeller is 
bheath a —s ahead or astern—water leaving it will act upon 

rudder, 


The rudder head 5 extends upwards through a 











stuffing-box 6, and is provided at its upper end with a toothed 


wey} 








sector 7 in gear with a worm 8 on a shaft 9 operated by a hand- 
wheel. (Sealed October 19, 1886). 


13,095. W.A. F. Blakeney, Dublin. Improvements 
Warships and other Vessels. (87. 5 Figs.) October 
30, 1885.—The forward part A of the hull is formed like an ordinary 
irouclad of considerable draught, but the after part B is increased 
in breadth to a saucer shape. The propellers C are three in 
number, and are placed at the point where the ordinary keel ends 
amidships ; twin screws being fitted as low down as possible, and 
a single larger screw arranged to work above and aft of the twin 
screwsamidships. The twin screws are each worked by high-pressure 
engines, and the stern screw by low-pressure engines, the cylinders 
of which are preferably placed beneath the screw shaft and have 
an upward stroke from the keel line. From the bottom of the 
ship aft of the saucer-shaped part B, grooves extend upwards in 
which work the rudders E that are actuated by rods so as to be 








all drawn within the hull, in which case the ship will keep straight 
on its course, whilst deviation to port or starboard is effected by 
projecting one or more of the rudder blades at a time in the 
groove on the starboard or port side of the hull, the amount of 
helm being the amount of resisting surface so projected. Coal 
bunkers F, F' are so placed round the sides as to protect the ship 
from shot or collision. In the fixed turret I are broadside and 
bow and stern guns. A revolving turret K is placed over the fore- 
hold in front of the smokestack N. M isaconning tower. The 
upper deck O above the fixed turret I is devoted to quick-firing 
guns. Qare side boats suspended round the sides of the fixed 
turret. A well or dock is made in the stern of the ship in which 
a surprise torpedo boat P is housed at the water-line. This boat 
may be readily launched unseen, and it is launched and drawn up 
over rollers situated in the inclined bottom of the dock by means 
of a chain or tackle. (Accepted August 31, 1886). 


3664. C. Dickenson, Portland, Oregon, U.S.A. 
Marine Governors. (6d. 2 Figs.] March 16, 1886.—Accord- 
ing to this invention the motion of a float located in the rear of 
the rudder outside of the vessel so as to be operated by the water, 
is transmitted to the governor valve of the engine. (Sealed July 
13, 1 

3929. W. Madge and J. T. Ford, Southsea, Hants. 
Opening and Shutting Water-Tight Sliding Doors 
for Bulkheads of Ships and other Purposes. (6d. 
7 Figs.) March 20, 1886.—The sliding door is operated by a hydraulic 
ram working ir a cylinder fixed to the bulkhead and connected 
toan accumulator. (Sealed June 25, 1886). 


4161. A. Laing, Partick, Lanark, N.B. Apparatus 
for Ventilating Stokeholes and Supplying Fires with 
Heated Air. [ild. 23 figs.) March 24, 1886.—This appa- 
ratus consists of a fan with suction channels opening from the 
stokeholes and formed as casings to the smokeboxes and uptakes, 
with heating channels formed in the chimney casing and in the 
uptake and with an air space surrounding the furnace fronts, and 
communicating with the furnaces by openings governed by adjust- 
able valves. The ashpit doors are connected to the valves which 
govern the air supply to the ashpits, so that when the ashpit doors 
are opened these valves are closed. (Sealed July 16, 1886). 


4333. J. H. Biles and J. McKechnie, Clydebank, 
Dumbarton, N.B. Steering Gear. (8d. 4 Figs.) March 27, 
1886.—This invention relates to improvements in combined steam 
and hand-steering gear in which, when steering by power, driving 
engines controlled by a handing wheel are employed to actuate 
bow and stern rudders either together or independently as re- 
quired, the arrangement being such that the engines may be dis- 
engaged from the steering apparatus and coupled or connected to 
drive a winch, capstan, or windlass. (Sealed July 16, 1886). 


RAILWAY PERMANENT WAY. 


6797. H. L. Smith, London. Metallic Permanent 
Way. [lld. 10 Figs.) June 4, 1885.—The improved sleeper is 
cruciform in plan, having preferably four arms or branches. Each 
arm is trough or bridge-shaped in cross-section, the flange or 
beading at either side joining with the flange of the adjacent arm. 
The sleepers at opposite sides of the track are connected together 
in pairs by tie-bars. (Sealed July 13, 1886). 

7113. E. Walker and J. H. Walker, Rotherham, 
Yorks. Apparatus for Working Railway Switches, 
{6d. 2 Figs.) June 11, 1885.—This invention relates to the use 
of spur and bevel gearing in switch boxes for railways. (Sealed 
July 23, 1886). 

7726. T. Cornish, London. Permanent Way of 
Railways and Tramways. (8d. 2 Figs.) June 25, 1885, 
The improved permanent way is more particularly suitable for 
light railways and tramways, and is composed of combined metal 
sleepers and bridge rails of a A-shaped base connected by cross- 
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ties attached directly to the inclined bearing flanges which consti- 
tute the hollow sleeper base of each rail. (Sealed July 16, 1886). 


8941. M. Murray, Rotherham, Yorks, and A. Mac- 
redie, Sheffield. way Chairs, (Sd. 6 “igs.] July 24, 
1885.—The chair has two fixed jaws, one of which fits against the 
side of the rail, whilst the other jaw is formed with an inclined 
face on the inside. A block having acorrespondingly inclined face 
is inserted between the web of the rail and the inclined jaw, and 
turned by means ofa spanner. The action of the inclined faces 
acting like a screw, forces the block powerfully against the rail, 
which is thus held securely against the opposite jaw. The block 
is then locked in aes by the projecting end of its supporting 
centre pin. (Sealed July 30, 1886). 


10,242. W. P. Thompson, London. (L. FE. Whipple, 
Hartford, Conn., U.S. A.) New or Improved Railway 
Tie and Fastening Device, [8d. 4 Figs.) August 29, 
1885.—The improved railway tie is composed of top and bottom 
plates flanged to engage the edges of two upright curved support- 
ing plates. The improved rail fastening device consists of a plate 
having depending lips to engage the body of the tie, and an 
upturned lip to engage one edge of the rail. The opposite edge of 
the rail is secured in place by a removable plate provided with 
holes for bolts by which it is united to the main plate. (Sealed 
July 23, 1886). 


10,295. J.T.Gardner, Dowlais,Glamorgan. Means 
of Securing Rails to Metallic Sleepers or Chairs. 
(6d. 3 Figs.) August 11, 1886.—The figures illustrate the inven- 
tion as applied to a flange rail and to a double-headed rail. A is 
a rigid jaw preferably applied to the outer side of the rail, and 
provided with a hook A! on its underside, which hooks into a hole 
in the sleeper D, and thus, in combination with the tail bearing 
on the sleeper, affords the requisite purchase for withstanding the 
side pressure on the rail. Bisa spring jaw also provided with a 
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hook B' hooking into a hole in the sleeper. C is a plate fitting the 
side of the rail, and having a notch into which the upper end of 
the spring jaw fits as shown. B? are shoulders on the spring jaw 
against which aforked lever E, shown in dotted lines, is made to 
bear while its lower end takes a purchase in the hole of the 
sleeper. By this means the jaw can be sprung back sufficiently 
after it has been inserted in its place, to allow of the insertion of 
the plate C between it and the rail, When released, it bears with 
sufficient spring pressure against the plate to hold the rail 
securely in position. (Accepted September 14, 1886). 


11,138. G. H. Wells, Sheffield. Fish-Plates and 
Fasteners for Railways and Tramways. [4d.] Sep- 
tember 19, 1885.—Two or more holes are bored higher or lower in 
the fish-plate than in the rail, and slightly tapered bolts are used 
in the same, so that the parts are drawn closely together. (Sealed 
August 6, 1886). 


14,706. W. R. Lake, London, (A. Boyd, Moberly, Mis- 
souri, U.S.A.) Railway Switches. (8d. 22 Figs.| Novem- 
ber 30, 1885.—This invention relates to the construction and ope- 
ration of the switch-stand and to the means used to connect the 
switch-stand with the switch rails and movable rail or rails in that 
class of railway switches in which a movable rail is substituted 
for the ordinary frog, the movable rail being so connected with 
the switch rails that as the latter are thrown one way or the other 
to connect with the main or with the side track, the movable rail 
is thrown in the opposite direction, and in both of its positions 
1008). to form part of a continuous line of rail. (Sealed July 13, 
1886 

14,856. H. W. Martin, Dowlais, Glamorgan, Fasten- 
ing or Attaching Colliery or other Rails to Steel or 
Iron Sleepers or Cross-Ties. (8d. 6 Fiys.) December 3, 
1885.—Flat-bottomed rails are attached to transverse iron sleepers 
by means of ears or lips punched out of the upper surface of the 
sleepers. The rail is held on one edge by the shorter ear which 
overlaps slightly the flange of the rail, and on the opposite edge by 
a block of wood driven in between the top of the rail flange and 
the longer ear. (Sealed July 30, 1886). 


6. A.Murray, Glasgow. Sleeper Chairs and Fas- 
tenings for Ratlways. [ls.1d. 10 Figs.) January 1, 1886. 
—The improved sleeper chair is of inverted bowl shape, and is 
specially designed to be used with flat-bottomed rails. One edge 
of the rail enters a groove-like recess formed in the inward side of 
the chair, whilst the other edge of the rail is held by screw-pins 
or bolts or a clipping piece fixed bya key. The chairs are con- 
nected by the usual tie-bars. (Sealed July 30, 1886). 


A. M. Clark, London, (H. V. D. Slutz and T. 
lowa, U.S.A.) Permanent Way of Railways. 
(Sd. 3 Figs.) January 31, 1886.—This invention relates chiefly to 
a railroad bed covered by a series of united U-shaped metal 
sleepers placed alternately with their hollow or channel side 
upward and downward, the sides of one sleeper entering the 
channels of the adjacent sleeper. (Sealed July 9, 1886). 


RAILWAY ROLLING STOCK. 


7043. H, H, Lake, London, (W. R. Tarver and A. 
Bryan, Port Melbourne, Victoria.) Railway Goods Trucks 
or Wagons. (8d. 2 Figs.) June 9, 1885.—This invention re- 
lates to the use of an oscillating or swivelling ridge for the pur- 
pose of enabling a truck to receive a tarpaulin which when fas- 
tened down assumes the form of a tent, but which ridge, when not 
wanted, can be swung down out of the way, so as to rest on the 
edge of thetruck. (Sealed July 23, 1886). 


8859. A. Wilson, Sheffield. Spring Buffers. [8d 
1 Fig.) July 22, 1885.—The improved buffer is made entirely of 
wrought iron and steel, and may receive any kind of spring. The 
box or case is formed of wrought-iron plate bent and welded ina 
conical shape, and afterwards swaged down at the smaller end to 
form the cylinder to receive the buffer spindle, and form an 
internal shoulder to serve as an abutment for the collar upon 
which the spring thrusts. (Sealed July 13, 1886.) 


8886. E. Foien, Sandbach, Chester. Improve- 
ments in Traction Engines, Applicable also to other 
Locomotive Steam Engines. [sd. 3 Figs.) July 23, 1885. 
—This invention relates to traction engines with high and low 
pressure steam cylinders, and its object is to obtain an increase 
of power on first starting the engine. This is effected by the use 
of a three-way cock so as to cause each cylinder to receive its 
steam direct from the boiler and to exhaust its own steam direct 
to the funnel. The low-pressure cylinder then becomes for the 


time being an additional high-pressure steam cylinder, and the 
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compound action is temporarily suspended. (Sealed July 27, 
1886). 


9671. H.K. Austin, Saltley,Warwick. Axle-Boxes. 
(8d. 14 Figs.] August 18, 1885.—This invention relates to im- 
provements in the construction of the parts of axle-boxes in which 
oil is applied to the axle by lateral a fed by wicks dipping 
down into an oil reservoir beneath. (Sealed August 10, 1886). 


10,097, A. Jackson, Newburn, Northumberland. 
Railway Buffers, (8d. 2 Figs.{ August 26, 1885.—The 
novelty of this invention consists in the application of a hinge to 
the baseplate of the buffer cylinder, on which the buffer cylinder 
may be swung open in order to give ready access to its interior. 
(Sealed July 20, 1886). 


10,494. B, Looker, Kingston-on-Thames, Surrey. 
An Improved Device for Indicating the Class of 
Railway Carriages. (3d. 5 Figs.) September 4, 1885.— 
A small plate of metal or wood is affixed to the edge of the carriage 
roof, so that it can be seen over the heads of persons standing on 
the platform, and can be seen on looking up or down the train 
when the latter is stationary, or even when it is approaching the 
platform. (Sealed August 27, 1886). 


11,279. C. C. Braithwaite, London. Railway 
Wheels. [8d. 10 Figs.) September 22, 1885.—Inventor claims 
** for the purpose of preventing tyres from turning upon the rims 
and centres of railway wheels, peering at intervals around the 
wheel centre and tyre, where they meet, at one side, or at both 
sides, or entirely through both wheel rim or centre and tyre, 
transverse holes into which pins, plugs, or keys are inserted, so 
that each takes partly into the outer circumference of the rim or 
centre, and partly into the inner circumference of the tyre.” 
(Sealed August 24, 1886). 


11,706. A. Lenz, Vienna. (/, Kamper, Vienna.) Lami- 
nated Springs for Railway Rolling Stock and for 
other Uses. (Si. 3 Figs.) October 1, 1885.—Inventor claims 
** the construction of laminated springs composed of plates corru- 
gated so that the plates, when put together and suitably fastened, 
shal! have the convexities of their corrugations brought in contact 
or nearly so, and thereby‘afford mutual support to one another.” 
(Sealed August 31, 1886). 


12,050. T. F. Barlow, Baxenden, W. Schofield, 
Haslingden, and J. Royston, Accrington, Lancaster. 
Qppaceses for Coupling and Uncoupling Railway 
Vehicles. (8d. 7 Figs.) October 10, 1885.— This invention has 
for its object to couple or uncouple railway vehicles without the 
coupler having to go between them. A transverse shaft c is fitted 
at each end of the vehicle in bearings preferably placed below the 
crosspiece. The shaft may be moved longitudinally and turned 

rtly round by means of handles c! fixed on each end of the shaft. 

‘onnected to the shaft near the middle by a swivel joint is a 
lever d, to which is jointed a curved double lever f connected to 


theend link g. Two vehicles are coupled together by turning the 
shaft c partly round by means of either of the handles c! at the 
ends of the shaft, so as to raise the leversd, jf, and so bring 
the end link g on one vehicle above the hook k on the other 
vehicle, but a little to one side of it. By then moving the shaft c 
longitudinally, the swivel lever causes the end link to move side- 
ways over the hook, and by releasing the handle the shaft turns 
back, and the end link drops on to the hook, thus completing the 
coupling. The vehicles are uncoupled, when the chain is slack, by 
moving either of the handles c!, raising the end link clear of the 
hook, then moving it sideways, releasing the handle, and allow- 
ing the chain todrop. (Sealed October 15, 1886). 


14,437. L. Sterne, Glasgow. Railway Wheels. [8d. 
2 Figs.) November 25, 1885.—This invention relates to improve- 
ments in the ‘‘Handyside wheel.” The boss B is formed with 
a disc-shaped middle flange A extending outwards just beyond 
the bolts a@ by which the discs C are fixed together; the bolts 
being passed through the flange, thus effectually preventing the 





discs from turning on the boss. For effectually securing the tyre 
D to the discs C, notches or depressions E are formed on the inner 
edge of the tyre. The outer edges'of the discs C enter into 
grooves e made in the outer and inner sides of the tyre, and bolts 
or rivets b are passed through the discs C and the notches E.- The 
other edges of the discs C fit into grooves h which are made in the 
middle of the hub B. (Accepted September 21, 1886). 


3852. A. J. Boult, London. (7. L. McKeen, Easton, 
Northampton Co., U.S.A.) Car Couplings. [8d. 6 Figs.) 
March 18, 1886.—This car ling is aut t The pin is held 
by a sliding block cushioned by a SoA . The link, on entering 
the draw-head, pushes back the sli: ing block, allowing the pin to 
drop into the end of the link inserted into the draw-head. (Seated 
July 18, 1886). 


4562. G. C., Rice, London. An Improvement 
Railway and Tramway Passenger es, [4d. 
April 1, 1886.—The improvement consists in the use of bars, 
chains, or ropes fixed vertically inside the carriage for passengers 
in a standing position to grasp and so steady themselves. (Sealed 
July 9, 1886), 





RAILWAY SIGNALLING. 


9384. T,.T. Powell, Harrogate, Yorks. Apparatus 
for Signalling on Railways. [lld. 8 Figs.) August 6, 
1885.—A is a cylindrical box containing a spiral spring B, which 
presses the inner cylinder A! against the underside of the rail C. 
Dust is excluded from the spring box by an india-rubber sleeve D. 
The apparatus is kept charged with oil from a fountain feeder H. 
When the rail is deflected by a train passing along the line, a jet 
of oil is spirted upwards through a directing pipe G into a bowl I, 
which is moun on a lever I', and which is overbalanced when 
empty by the weight I2. A cup K filled with mercury and fixed to 
the wall of the cistern F, but insulated therefrom, is in electrical 




















connection with a line wire L. The weight of the oil projected 
from the pipe G into the bowl causes the latter to drop and the 
lever carrying it to tip, thereby bringing the point on an arm I3 
fixed to the lever, down into the mercury in the cup K. Electri- 
cal ex tion is thus effected between the line wire L and the 
earth through the lever I', the metallic parts of the apparatus, 
and the rails of the railway line. The line wire forms part of a 
battery circuit, and on closing this circuit a current passes. The 
descent of the bowl is arrested by a spring I4 coming against a 
stop, a second electrical contact being thus established. (Sealed 
August 3, 1886). 


15,080. C. E. Gaunt, York. Sompapenions Appa- 
ratus for Imparting the Req Tension to the 
Wires of Railway and other Signals, (6d. 2 Figs.) De- 
cember 8, 1885,—The object of this invention is to provide auto- 
matic apparatus for preserving signal wires at one uniform degree 
of tension in all temperatures of the at phere. On each side of 
a cast metal hanger a@ bolted to the framework b of the signal 
cabin, is an arm d working on a stud c, and which when the signal 
is at danger, rests on a cushion e, and supports a clutch pulley /. 
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Working between the arms d, and mounted on a stud 7, isa double 
lever h, one end of which is connected by a rod / to the signal lever 
m, whilst the other end carries a clutch j, which in its normal 
position is out of gear as shown in the illustration ; the pulleys f 
and 7 being free to revolve and allow the weight p to act upon the 
signal wire by means of the chain g. When the signal is being 
pulled off through the operation of the signal lever m, the clutch 
j is brought into contact with the flange of the clutch pulley /, and 
prevents it from revolving, thus also preventing the chain from 
moving. (Accepted September 14, 1886). 


4443. E. D. Deagheny, Philadelphia, Penn., U.S.A. 
Railway Sig g Apparatus. (8d. 8 Figs.) March 
30, 1886.—This invention relates to a signal slide or disc located 
alongside one of the rails of the track and adapted to be engaged 
by the wheels of a passing train for automatically operating the 
slide or disc of an indicator, (Sealed July 9, 1886). 


BRAKES. 


9122. E. F. Maitland, London, Improvements in 
Brakes and in the Manner of Applying the Same. 
(8d. 3 Figs.) July 29, 1885.—The brake is automatically applied 
by means of a carriage spring fitted at the end of the carriage or 
wagon. This spring serves the three functions of buffer, coupling 
bar, and brake spring, and is connected to the extremities of two 
levers which are hinged to the side frames of the carriage and 
carry the brake shoes. The brake is removed automatically from 
the wheels through pressure on the brake levers exerted by two 
pins mounted on a wheel, which is caused to revolve in alternate 
directions according as there is pressure on the buffers or trac- 
tion on the draw-hook. The brake may also be applied or re- 
moved by manual power by means of a screw situated in the 
centre of the spring. (Sealed July 27, 1886). 


14,324. W. H. Blakeney, Dundee, N.B. Actuating 
Tramway and Railway Brakes. (8d. 5 Figs.) No- 
vember 23, 1885.—The object of this invention is to utilise the 
momentum of a moving vehicle towards actuating its own brake- 


blocks when drawn by a steam or other motor. Illustrated is a 
car fitted with a double brake which may be actuated from either 
end by the motor without reversal of the car. aa are ordinary 
brake-blocks attached by bars b, b and jointed rods c, c to a 





pivotted lever d, which is attached to the car in any convenient 


way. The draw-bars e, e, with the springs, are connected to the 
pivotted lever d by two rigid rods j, j. Chains m, m, lead from 
the lever d to ordinary brake handles attached to the car to be 
used as hand-brakes in cases of emergency. When the motor in 
front ceases to pull and is being braked, the opposing force thus 
created to the forward movement of the car, is met by one or the 
other of the draw-bars e, e, and is conveyed through j to the 

ivotted lever d, and thence through the ordinary means directly 
fo the brake-blocks. The wheels and the car run forward on the 
brake-blocks with a pressure vases: proportional to the resist- 
ance experienced, thus utilising slowly or quickly at the pleasure 
of the operator the momentum of the vehicle as a means of 
=a its forward movement. (Accepted September 21, 
1886). 


TRAMWAYS. 


8641. H. Emery and S. White, London. Railwa 
and Tramway Lines. (8d. 6 Figs.) July 17, 1885.—Accord- 
ing to this invention each line of rails is constructed of two easily 
ee parts. The upper rail upon which the wheels of the 
vehicles run, is formed with a longitudinal projection on its under 
surface fitting closely into a deep longitudinal groove formed in 
the upper surface of the lower supporting or “ permanent” rail. 
(Sealed July 20, 1886). 

8742. A. E.Adlard, London, Improvements inand 
Connected with Tramecars. (8d. 5 Figs.) July 20, 1885. 
—To the under frame of a tramcar are connected bars or levers, 
the lower ends of which are provided with shoes, each having a 
rib to ride within the grooves and upon the rails, so that the 
shoes may serve as groove cleaners, as guards, as brakes for 
stopping the vehicle, and as guides for the wheels. The wheels 
may be made with flanges of less depth and of more rounded form 
than usual so as to enable the car to be the more readily drawn out 
of the track for passing obstacles, the ribs on the shoes serving 
instead of flanges while the wheels are in the grooves of the rail. 
The ribbed shoes are pulled into the grooves of the rails by means 
of a chain passing over pulleys and operated by a winch. When 
the winch is released, the shoes are drawn up out of the track by 
springs. (Sealed July 16,1886). 

10,927. J.C, Part,London. (J. Dozo, Brussels.) Clean- 
ing the Rails and Grooves of Tramways. 6d. 3 Figs.} 
September 15, 1885,--The improved cleaner consists of a triangular 
star A so formed that one portion B rests upon the top face of the 
rail, and the portion C projects into the groove. The cleaner re- 
volves easily on its axis in a fork D, which is fitted into an elbow 
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joint and moveson a pivot E, so that it can be lifted out of woik by 
means of the rod F which is attached to the lever G, and is worked 
by a rod and arrangement in a convenient position to be operated by 
thé driver. Inthe event of the cleaner coming in contact with 
any defect in the rails, it clears itself by turning over and allowing 
the following blade to take its place. (Sealed October 8, 1886). 


MISCELLANEOUS. 


8801. W. F. B. mong 4 - Mainwaring, London. 
Utilising the Resistance Offered by the Atmosphere 
to Railway Trains or Locomotives in Motion, {8d. 4 
Figs.) July 21, 1885.—Inventor claims ‘‘ the employment in 
combination with a locomotive, or railway van or carriage, of a 
fan or wheel which does not extend beyond the end area of the 
locomotive, van, or carriage carrying the same, and which receives 
rotary motion by passing through the air, and communicates such 
motion to any suitable machinery or apparatus by which the 
power developed may be utilised.” (Sealed July 27, 1886). 


. KR. Scott, Newcastle-on-Tyne. Torpedces. 
|Sd. 3 Figs.] July 28, 1885.—Inventor claims ‘‘ the transmission 
of compressed air or other fluid through a flexible tube to work 
the engines of the torpedo ;” and ‘‘ the guiding of the torpedo by 
means of a cable containing two tubes, through which compressed 
air :) transmitted to the engines of the torpedo.” (Sealed July 16, 
1886). 

9634. D. B. Morison and H. Cheesman, Hartle- 
pool, Torpedo Nets. (8d. 17 Figs.) August 13, 1885.— 
The nets consist of straigbt metallic links preferably weldless, 
coupled together by metallic rings of small diameter. In one 
form of net, the straight links are arranged in squares, and at 
each angle of the squares the links are coupled together by 
rings. (Sealed August 13, 1886). 


10,440. W. F. Ruston, London. Detonating Fog 
Signals for Railways. (4d.] September 3, 1885.—The case 
of the signal is made in two parts only, consisting of a bottom 
plate with the edges turned up to inclose the lid. These cases 
being formed of lighter material than the ordinary ones now in 
use, are put together by hand, thus diminishing the risk of ex- 
plosion. (Sealed August 3, 1886). 

4444, H. Herden, Wellsboro’, Penn., U.S.A, Speed 
Indicators. (8d. 2 Figs.] March 30, 1886.—The indicating 
mechanism is actuated by the centrifugal action of weights re- 
ceiving motion from the machinery, the speed of which is to be 
indicated. The indicating mechanism consists of a two-armed 
lever weighted at its ends and pivotted in a slotted shaft in com- 
bination with an index and a spring for enemy the centrifugal 
action of the weights of the lever. (Sealed July 16, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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MESSRS. B. DONKIN AND CO.’S EX- 
PERIMENTAL ENGINE. 


By the courtesy of Messrs. Donkin we are able to 
lay before our readers an account of the engine 


At various times* we have given accounts of the | will arrange under twelve heads, as follows : 


experimental compound tandem engine, constructed | 
more than ten years ago, by Messrs. Bryan Donkin | 


and Co., of Bermondsey, for the purpose of de- 


termining certain obscure points with relation to | 
the influence of piston speed, variation of steam | 
ressure, and ratios of expansion, and the like. | 
After the trials were completed the engine passed | 
into the possession of the authorities of University 
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College, where it was installed in the engineering 
laboratory of Professor Kennedy, and now serves 
as a means of demonstration and training for the 


| 
| 





humerous students who attend the engineering 
classes, Before the engine was moved, however, a | 
very considerable number of trials were made by | 
Messrs, Donkin and Co., and a large amount of | 
valuable information was obtained. The conclusions 
formed were in general accordance with the results 
of experience in engineering practice, but the | 
have a special valie in that they not only show | 
that one method of wo cking is better than another, | 
but also what is the exact value of its superiority. | 


* See vol, xxi., p. 203, and vol. xl., pp. 317 and 342, | 








1. Dimensions of engine, capacity of cylinders, 
&e. 

2. Trials to determine the internal friction of the 
engine. 

3. Trials with brake loaded and no steam in the 
jacket of either cylinder. 

4, Trials with brake loaded and steam in the 
jacket of the high-pressure cylinder only. 


amount of heat carried away by the water which 
|leaves the condenser. The heat of the steam 


|and of the results of the experiments. These we/ which enters the cylinder is spent in three ways - 


a part is lost by radiation; another part is con- 
| verted into work ; while the remaining and largest 
| portion escapes with the condensing water. As- 
}suming the losses by radiation to be small and 
| fairly constant, as they are, it follows that the 
more economical the engine the smaller will be the 
| amount of heat escaping per indicated horse-power, 
_This amount expressed in pound-degrees forms a 
| figure of merit for the engine, the less it is the 
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5. Trials with brake loaded and steam in the 
jacket of the low-pressure cylinder only. 

6, Trials with brake loaded and steam in both 
jackets. 

7. Specimen sheet of detailed observations of 
condensing water. 

8. Trials to demonstrate the effect of feeding 
lubricant in varying quantities into the cylinders, 
the jacket of the low-pressure cylinder having steam 


| admitted to it. 


9. Similar to the preceding except that there 
was air in both jackets. 

10. Trials to demonstrate the effect of feeding 
water into the low-pressure cylinder in varying 
quantities. 

11. Trials to show the effect of speed and the con- 
sumption of steam. 

12. Trials to show the economic result of throt- 
tling the steam as compared with expanding it. 

1. The method of testing adopted was one which 
was developed by Mr. B. W. Farey and Mr. Bryan 
Donkin, Jun. It has already been described in 
our columns with great minuteness (vol. xix., 
page 97), and we shall therefore confine ourselves 
now toarapid sketch of it. The performance of 
the engine is found, not by weighing the amount 
of combustible applied to the furnace, or the 
weight of water pumped into the boiler, but by the 
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| greater the efficiency of the engine in transforming 
| the heat of the steam into power. The waste heat 
|is measured by passing the water from the air 
| pump over a ‘‘ tumbling bay,” that is over the edge 
|of a thin plate of definite width arranged so as to 
| form a barrier or weir across the channel in which 
the water flows. By noting the height of the water 
over the edge of the bay the discharge per minute 
can be calculated by aid of a formula. “A thermo- 
meter placed in the water near the entrance to the 
condenser, and one at the tumbling bay, enable 
the rise of temperature to be noted. Thus, when 
the amount of water, its rise of temperature, and the 
indicated power of the engine are known, all the 
materials for calculating the efficiency are obtained. 

Table No. I., on the next page, gives the dimen- 
sions of the engine. 

2. The experiments to determine the friction of 
the engine were made with the steam at 40 lb. pres- 
| sure in the boiler. It was passed through the jacket 
of the low-pressure cylinder before it reached the 
engine, but there was no steam in the jacket of the 
high-pressure cylinder. The stop valve was almost 
closed and the governor connected to the throttle 
valve, the point of cut-off being at one-eighth of the 
stroke, The brake strap was lifted off the flywheel, 





and when the revolutions were steady three sets of 
indicator diagrams were taken. Several experi- 
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ments were made, and a fair average of the whole, 
with the speed at 96 revolutions, gave the friction 
as 1.37 horse-power. 

3. The details of the trial with air in both jackets 
are given in Table II. Figs. 1 and 2, page 487, are 
engravings of indicator diagrams taken in experi- 
ment No. 56. 

Fig. 11 is a diagram containing curves obtained 
by plotting the results of a number of the experi- 
ments, the ordinates representing pound-degrees 
rejected in the condensing water and the abscissre 
denoting indicated horse-power. The full line 
curve in the upper part of the diagram refers to the 
set of experiments of which the results are given in 
Table Il., and it will be seen that while three 
of the experiments, Nos. 53, 54, and 56 come on 
the curve, the remaining one, No. 55, is off it 
altogether. Taking a mean of 53 and 56 as a fair 
sample, the pound-degrees per indicated horse- 
power, when the jackets are out of action, may be 
taken as 529, which would answer to an indicated 
horse-power of 7}. 

4, The particulars of the trial with the high-pres- 
sure jacket only in action, are given in Table III. 
Experiments Nos, 57 and 59 may be taken as the 
mean of this series. They give a figure of 420 
pound-degrees, answering to an indicated horse- 
power of 7.37. This shows a reduction from 522 
to 420 pound-degrees rejected per horse-power 
by the single additional operation of admitting 
steam to the jacket of the high-pressure cylinder. 
Figs. 3and 4, page 487, show the indicator cards of 
experiment 59, 

. In the next set of experiments the steam was 
cut off from the high-pressure but admitted to the 
low-pressure jacket with the results shown in 
Table IV. 

Taking the mean of experiments, Nos. 28, 23, 35, 
and 30, to represent this series, we get 384 pound- 
degrees, answering to an indicated horse-power of 9.6 
to represent the efficiency of the engine. Thus while 
the use of the high-pressure jacket improved the 
figure from 529 to 420, the low-pressure jacket 
alone reduced the heat rejected to 384 units. The 
indicator diagrams of experiment No, 38 are given, 
Figs. 5 and 6, e 487. 

6. With iets Techie in action the improvement, 
which resulted from the use of either of them 
separately, was increased until the number of 
pound-degrees stood at 354, answering to an in- 
dicated horse-power of 7.52, The details are given 
in Table V., and the diagrams of experiment No. 40, 
in Figs. 7 and 8, page 487. The results of these four 
sets of experiments, with (1) both jackets idle, (2) the 
high-pressure jacket in action, (3) the low-pressure 
jacket in action, and (4) both jackets in action, are 
shown graphically in Fig. 11, the four curves being 
clearly defined. Some of the experiments, how- 
ever, do not fall on the curves, and illustrate how 
delusive such tests are unless they are carried out 
on a large scale. It will be noticed that when both 
jackets are idle, and that also when the jacket of 
the small cylinder is idle, there is a lessened 
economy as the indicated power increases, while 
with both jackets in action the economy first in- 
creases and then decreases. In Figs. 9 and 10 the 
diagrams of experiments 58, 59, 40, and 38 are laid 
together for pups of comparison. 

7. In the Tables annexed the results of the obser- 
vations of temperature have been given as pound- 
degrees per horse-power per minute, obtained by 
multiplying the average flow in pounds per minute 
by the average rise in temperature (as deduced 
from observations taken every minute during the 
entire test), and dividing by the indicated horse- 
power developed. Table VI. is a specimen sheet 
showing the degree of variation which occurs, both 
the amount of water passing away and the heat at 
which it leaves the condenser being noted each 
minute. 

(To be continued.) 
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In a previous review we dealt with that part of 
this work which relates to the incidents of the sur- 
veying expedition carried out by Mr. Wells. The 








TABLE I.—Dimensions of B. Donkin and Co.’s 
Experimental Compound Engine. 


TABLE II.—No Jackets on. 
Conditions.—No steam in jackets, air being allowed in. Suet 


lubricator shut off altogether. Duration of each experiment, half 


Cylinders 6 in. — }, in. and 10 in. — ¢, in. in diam, 1 ft. stroke. | an hour. Boiler pressure, 43 1b. Temperature of hot water and 


Constants = 0.00170914 and 0.004743 respectively. 


height over bay taken every minute. 





Flywheel = 4 ft. 11 in. in diameter, 7 in. wide. 


Brake, At 10 revolutions per minute a weight of 20 lb. sup- | Number of experiment... ect pee 
ported at adistance of 2 ft. Thin. from the centre = 1 horse-power. | Brake power 4 3 os - v 
Capacities of cylinders (without clearances) 336.4 and 939.1 cubic | Indicated power. . 


inches respectively. 


Capacities of clearances and passages (measured by filling with | Revolutions per minute by 


water). 
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Small bey end { Pa e | 24.38 
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Cylinder. 
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Rt minus brake power. 


counter .. 
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Large assage .. oo]. ae 2.86 
cylinder Clearance (§ in.) 64.2 84 

(Back end{ Passage. ..| | 27.8 96 
Small cylinder exhaust passage and) 


TaBLE VI.—Specimn Sheet of Observations of Quantities 





- | acta of Condensing Water. Experiment 
0. . 








large cylinder steam chest .. ; 7 180.5 9.2 





Ratio of expansion is calculated as follows: The cubic contents 
of the low-pressure cylinder + the cover end clearance and pas- 
sage + high-pressure exhaust passage and low-pressure chest + 


Temperature 
of Condensing 
Water. 


Remarks. 


. Height over 
Time. 1} in. Bay. 








the high-pressure cylinder + the front clearance and p ge = 
1589.8 cubic inches. 
The cubic content of the high-pressure front clearance and pas- 
sage = 41.8 cubic inches, 
Total cubic content (= 1589.8) 
Cubic content before steam is cut off 


TaBLeE III.—High-Pressure Jacket only. 


Conditions.—Steam taken through high-pressure jacket to stop 
and throttle valves and steam chest. Duration of experiment, 
half an hour. Boiler pressure, 43 1b. to 441b. Suet lubricator 
shut off. Temperature of hot water and height over bay taken 
every minute. 


= Ratio of expansion, 








Number of experiment .. Fs : ; 59 
Indicated power .. sé = --| 6.72 
Brake power. . es Bs se ..| 4.89 
Indicated minus brake power .. ae] ee 
Revolutions per minute by counter ..| 97.97 
Ratio of expansion. . a = --| 10.78 
Vacuum by gauge .. ae i in. 27 
Temperature, out, in deg. Fahr.) 98.42 
” in ”» ” | 59.75 
29 rise ” ” | 38.67 
‘a & | Pounds per minute over 1} in.| 
= “re oy * ie ae em 
= | Units of heat = pound degrees, 
per indicated horse-power . /420, 
Jacket water ia pounds per aoe 
24 | 


| 
minute | 
| 0,065) 0.054 


0.52 | 0.475 
indicated horse-power 


Jacket water in pounds per minute per 
Cut-off in high-pressure cylinder - s 4 bare Ys 
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TABLE IV.—Low-PressurE JACKET ONLY. 
ConpiTions.— Steam circulating in low-pressure jacket. Duration of experiments, halfan hour. Boiler pressure, 40 1b. to 41 Ib, 


Temperature of hot water and height over bay taken every minute. 








Number of experiment oe o8 
Indicated power ie : 
Brake power .. as pa Ss 
Indicated minus brake power - 
Revolutions per minute by counter 
Ratio of expansion re os 
acuum by gauge in inches os a 
so (Temperature, out, in degrees Fahr. 
. ” in ” ” 

” rise ” ” 
Pounds per minute over 14 in. bay . | 
Units of heat=pound degrees per | | 

indicated horse-power .. ae 





a) 
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Suet lubricator on or off | 302. per hour | 


Jacket water in pounds per minute ext Ae 1.75 
Jacket water in pounds per minute per| 
indicated horse-power .. aa -.| 0.096 | 0 228 
Cut-off in high-pressure cylinder .. ..| yy bare | . 
J} 
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Total number of experiments made in this series, 82 
* Experiment 91 was one of a series to ascertain the effect of 
quantity of jacket water obtained, being nearly three times as much 


suet in the cylinders; it is remarkable on account of the large 
as the others, 


TABLE V.—Bornu JACKETS ON. 


ConpiTions.—Steam 
throttle valve to the high-pressure steam chest. Duration of each 
perature of hot water and height over bay taken every minute. 


through the low-pressure jacket to the high-pressure jacket, and thence through the stop and 


experiment half an hour. Boiler pressure 41 Ib. to 451b. Tem- 





Number of experiment pea s8 ote 40 

Indicated power os -* > 7 f 7.01 
Brake power .. ‘2 on oe bs i 5.17 
Indicated minus brake power ie 1.84 
Revolutions per minute by counter R 

Ratio of expansion ; se 
Inches of vacuum by gauge 
& emperature, out, in 
a. ” in ”» ” 


degrees Fahr. 


z 3 ” rise ” ” } 
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Se acket water in pounds per minute, high-' 
ee aad, Ok CE eS a 0.23 
Jacket water in pounds per minute, low-; 
a ee on 0.4 0.56 
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Suet lubricator on or off .. sé * Off On, rate of 
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not stated 
Cut-off in high-pressure cylinder .. --| }bare | } bare 
Jacket water in pounds per minute per | 
indicated horse-power_ .. oe | O11 | 0.11 
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information he had collected, during a long stay in 
the country, as to the resources and prospects of 
Brazil, he gives as an appendix at the end of the 
work, where it can be found with less trouble than 
if it were scattered through the paper. Thus two 
classes of readers are considerately provided for ; 
those who enjoy the incidents of travel, and the 
study of the character of the people as exemplified 
in every-day life, will find it in the early part of the 
book, while others who prefer statistics and the 
author’s conclusions, will find them in the appendix. 

During his travels our author took meteorological 
observations, and he supplemented these by the 
records of the Imperial Observatory at Rio Janeiro. 
From these it appears that the variations of tem- 
perature in Brazil are not so great as might 
have been anticipated from its tropical position. 
Egypt is hotter in the summer, and Spain is 
colder in the winter. At the same time it is 
doubtlessly a hot country. The maximum shade 
temperature in Rio for the five years 1880-4 
ranged from 94 deg. to 95 deg., and the minimum 
from 55deg. to 58deg. The readings taken at 
1 p.m. during the trip were nearly always between 
80 deg. and 90 deg., and sometimes above the latter 
figure. The trade winds sweep steadily across the 
country, and in all districts to which they can gain 
full access they temper the tropical character of 
the weather, which would otherwise be more un- 
bearable. The health of Rio certainly is not what 
we should expect from its repute and situation, 
for among the causes of the 10,182 deaths in 1885, 
consumption heads the list with 1754, while only 
374 are credited to yellow fever, 289 to liver com- 
plaints, 206 to typhoid fever, and 193 to various 
fevers. In the matter of fever Rio Janeiro has 
greatly improved the last few years, the death rate 
for all kinds of fever (including small-pox and 
measles) having fallen from 4562 in 1878 to 1322 in 
1885, owing to better sanitary arrangements, The 
present year has, however, seen an increase of 
yellow fever, which is particularly fatal to new- 
comers and to fast livers. 

The chapter on gold and diamond mining does 
not hold out much hope to the explorer, as the old 
miners were very thorough in their work, and left 
little for those that came after them. A good 
many attempts have been made from time to time 
to extend the abandoned workings, but with little 
result. Still, on general principles, there should 
be lots of undiscovered reefs, for the gold for- 
mation extends over a long stretch, and many 
parts of it have never been prospected. Near Sao 
Joao d’E] Rey the author panned gold from the 
dust of the highway, and all the country round, he 
says, was literally peppered with gold, which it 
would not pay to work because there is no place to 
dump the washings. The old miners have cleaned 
out all the workable places in the district. 

The railways are, however, the most interesting 
feature of the national progress. There are 3800 
miles under traffic, 1248 under construction, and 
3400 under survey, making a total of 8448 miles 
in all, when the present projects are completed. 
Mr. Wells gives the name and length of each line, 
its ruling gradient, its capital, cost per kilometre, 
and the traffic results of 1884. The lines are 
divided into State railways, National railways, and 
English companies’ railways. Of those in the first 
category, one, the Dom Pedro Segundo, is a finan- 
cial success, while eight others either make a loss 
or barely cover their expenses. Among the National 
lines there are some successes, such dividends as 
9, 10, and 11 per cent. being met with. Most of 
them have guarantees of 7 per cent. from the pro- 
vincial governments, covering a part or the whole 
of the capital, and at the prices at which the shares 
are quoted, pay a large return, either from earnings 
or from the grant which they receive. The Eng- 
lish railways can boast of one paying line, and only 
one, the rest being dependent upon the State for 
their dividends. In some instances, however, the 
losses even swallow up the State aid and leave 
nothing for the shareholders, A separate table of 
the receipts and expenses of each of the English 
lines for the months of the first half of 1885 is 
given, and will prove valuable to those who are 
dissatisfied with the interest which is to be obtained 
in this country. As long as these lines pay their 
expenses, their dividends have the stability of the 
Brazilian Government, which is engaged to keep 
them up to 7 per cent. The credit of the State is, 
moreover, very high, in spite of the annual deficit 
of the budget, and its heavy debt. Fortunately 
the bulk of its loans are held in the country, and 
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the population has a large stake in its integrity. 

There is also a steady increase in the exports, and 

along the seaboard there is a belt from 50 to 300 

miles wide, which is feeling the influence of the 

foreign capital and energy that has been attracted 
to Brazil. Mr. Wells is of opinion that if the stream 
of emigrants which now sets so strongly towards 
the United States should ever be diverted to the 
country of which he writes, it would regain its old 
prosperity, and hold it on a more secure basis than 
that of gold mining conducted by slave labour. 

Even now, he says, a thrifty and hardworking im- 

migrant, with 5001. and a little friendly assistance, 

might settle within a day’s journey of the capital 
and do better than in our colonies or in the States. 

‘The appendix ends with a chapter on the physical 
geography of the country, into which we cannot 
follow our author. We close the work with the 
regret that he has not given himself more space for 
the general and statistical account of the land 
which he traversed so patiently. It is so difficult 
to find opportunities either for labour or capital in 
this country that a work written by one who has 
tried the experiment of settling early abroad, and 
has had ample rape yan for observation, is ex- 
ceedingly valuable, and can ly be too com- 
prehensive. Still the work affords a valuable 
insight into the present state of Brazil, and we will 
not quarrel with it, because it leaves room fora 
further volume if Mr. Wells should be willing to 
return to the subject. 

Frictional Electricity. By Tuomas P. Trectonan, Head 
Master of St. James’s Hepa and Art Schools, Key- 
ham, Devonport. London: Longman, Green, and Co. 
1886. [ls. 2d.] 

Frictional electricity is a subject-which would 

run a great chance of dropping out of view, over- 

balanced by the superior importance of the voltaic 
current, were it not that it forms a portion of the 
regular scientific curriculum in schools and col- 
leges, and figures in competitive examinations. It 
is to enable the student to make a respectable 
appearance when he enters for the elementary stage 
of the examination of the Science and Art De- 

rtment, or for the second stage of one of the 

hysics Course of the ‘*Mundella Code,” that 

Mr. Treglohan has produced the little book before 
us. He appears to have written his work on a 
somewhat curious, although eminently practical 
plan, at least from the crammer’s point of 
He has printed in an appendix all the 
examination papers of the Science and Art De- 
partment since 1867, and has assured himself 
and his readers that the matters they relate to are 
fully treated, by the device of adding to them 
reference numbers showing the pages on which 
the answers are to be sought. It must not be ima- 
gined, however, that our author merely aims at pre- 
paring his readers to pass examinations, and is care- 
less as to their real attainment of scientific know- 
ledge. On the contrary he insists most strongly on 
the necessity of their seeing experiments performed 
and of repeating them for themselves. Fortunately 
the subject is one which lends itself easily to demon- 
stration, and a great deal can be done with very 
simple apparatus. With such easily attainable 
materials as sealing-wax, brown paper, sulphur, 
and pith balls, a very large number of instructive 
trials can be made, and if the programme laid down 
in the book be followed, every word will be inde- 
libly fixed in the youthful memory, and what is 
better, fully understood. This is _ the sort of 
work which would delight an intelligent boy, and 
if all school books were written in a similar man- 
ner, we should hear fewer complaints of the irk- 
someness of study. 





THE TRANSPORTATION AND 
REFINEMENT OF PETROLEUM.* 


By Mr. Hersert TWEDDLE, Jun. 


Some few years ago all the crude petroleum was 
transported from Balakhany to the refineries in casks 
holding from 8 cwt. to 10 cwt. each, for carrying 
which a special kind of a conveyance called ‘‘arba” 
seems to have been invented. This is a high two- 
wheeled cart, the wheels of which are some 7 ft. in 
diameter, and in their construction not a single piece 
of iron is used, all the spokes being fastened in with 
wooden pegs; the axles are very small, of a hard 
wood, and are perfectly polished, and although the 
wagoners could have had as much oil as they 


__* See article on “The Petroleum Industries of Europe,” 
ENGINEERING, vol, xli., page 99, et seq. 








wanted, they never used it for lubricating their 
axles, but always left them dry, so that when one 
passed a string of these carts moving along the road 
the creaking was most disagreeable. Why the 
Tartars and Persian wagoners disdain to use the 
oil they transport so readily I don’t know, nor were 
any of those I asked able to tell me. Nothing 
remains but to put it down as one of the numerous 
contrarieties of man. 

The small box which is placed above the axle 
serves to hold one cask, while another is slung 
beneath, so that nearly a ton is carried by each of 
these native carts ; the horses used are quite small, 
and often hardly come up to the shafts. Thou- 
sands of these arbas were formerly employed, 
but now that pipe-lines have been introduced the 
carts and their owners had to go to the wall. 

Another curious method of transporting petro- 
leum, and one that is used to the present day, is 
that of carrying it in skins, and sometimes hun- 
dreds of camels can be seen waiting on Balakhany 
plain, while their owners are employed skimming 
the ‘‘ mazute” or refuse surface oil from ponds to 
fill a few goat-skins which they load one on each 
side of the camel. I have often wondered why this 
system was not adopted for water transportation in 
the Soudan, as it presents many advantages over the 
iron boxes that were there used for that purpose, 
as it would have been much lighter, easier to 
repair, and would have had the immense advantage 
of keeping water fresh for a much longer period of 
time, for the skins are perfectly flexible, and any 
amount of their contents can be emptied while the 
rest is kept free from contact with the air, which 
latter cause seems to have rendered a great part of 
the water distilled at Suakim unpotable. 

As mentioned in previous articles, almost all the 
crude petroleum at Baku is transported by pipe- 
lines, a description of which will, therefore, not be 
misplaced here. 

The crude oil when pumped from the wells is run 
into small receivers known as ‘‘ measuring tanks ;” 
from these it is pumped by small branch lines to the 
central pene station, where it is stored in large iron 
tanks, the average capacity of which is 10,000 barrels 
(1500 tons). From these tanks it is drawn by the 
main pump and forced through the pipe-line towards 
its destination at the Tchornay Gorod refineries. 
This system of pipe-line transportation was intro- 
duced in the American petroleum fields some 
twenty-five years ago, and although great difficul- 
ties had to be overcome, the lines were increased in 
number and length until the present day, when 
there are over 10,000 miles of pipe used for this 
ee of transportation. The tubes of which 

ese lines are constructed are lap-welded, and vary 
from 2 in. to 6 in. in diameter, and are proved to a 
pressure of from 1500 Ib. to 1800 lb. per square inch ; 
they are furnished with a long taper socket so as to 
have a perfect contact throughout the whole length 
of the thread, which for pipes over 2 in. in dia- 
meter number generally eight to an inch. 

Worthington pumps are almost wholly used for 
forcing the oil through the pipes. What is re- 
quired for the work is, that the pumps should work 
regularly at a pressure of from {00 1b. to 1500 lb. 
~ square inch, and few makers indeed are able to 

uild a pump to meet this requirement ; and in 
machines of inferior construction the ‘‘ hammer- 
ing” of the valves of the pump barrel can be heard 
for miles along the line. This constant jarring is 
very destructive to the whole line by its crystallis- 
ing action on the iron, and is also liable to cause 
leaks at the joints. The general working pressure 
on a good line varies from 800]b. to 15001b. per 
square inch. 

It may be interesting to those who found fault 
because the Suakim water pipe-line was furnished 
with American pipe-line pumps, that no pumps 
have ever, at least to my knowledge, been built 
in England that have performed a duty such as 
I have described to be required of them satisfac- 
torily. Personally I have used several of these 
large pipe-line pumps built in’ England, but‘ they 
were soon used up and proved unsatisfactory, for it 
must be remembered that it is not always possible 
in foreign countries to have skilled mechanics to 
look after these engines, and that they must be 
built with a maximum of strength and simplicity, 
and although the English-built engines may have 
been constructed and finished in even a better 
manner than the American, the solid fact remains 
that they would not stand the same heavy strain 
and hard work as the latter. The working pressure 
in pipe-lines varies according to the elevation and 
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SUGAR MACHINERY AT THE EDINBURGH EXHIBITION. 
CONSTRUCTED BY MESSRS. A, AND W. SMITH, ENGINEERS, GLASGOW. 





distance the oil is forced, and the working capacities 
of ordinary lines may be taken at. 


For a 2-in, line 16 to 20 miles long 1000 barrels per day. 
” 3 ” ” ” 2500 ” ” 
33 os ” ” . ” ” 


” 5 ” ” ” 9000 ” ” 

thd 6 ”» ” ” 12,000 ” ” 
Theycapacity of a linelvaries also with the tem- 
perature and viscosity and gravity of the oil. Much 
more oil can be pumped through a line on a warm 
day than on a cold one, as all petroleum, whether it 
contains paraflin or not, is rendered thicker by cold. 
It may here be added that pipe-lines can be laid 
over ground, however difficult, provided due pre- 
cautions are taken to provide for the expansion 
and contraction ; that is, if the pipe is laid in cold 
weather it can be strung out in an almost straight 
line ; but if the weather is warm it must be laid in 





|in the ground, this, of course, greatly protects them | 
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a series of horizontal undulations, so that when the| tions. The collar or sockets must be heavy and 
temperature is lowered the iron contracts and the | | properly 1 made of such iron that they are more or 
line will pull straight. Great care, however, must | less elastic and do not take a permanent set easily, 
be taken in a hilly country, for pipe will expand or the line will be a very leaky one and always 
and run down a slope in warm weather, but it will | out of order. All bends in the line must be very 
not pull up again in cold. The straightera pipe-line gradual or the frictional resistance will be much 
can be laid the better, but sufficient bends must be increased. Any one can construct a pipe-line, but 


|in it to provide for expansion and contraction. It| few can do so properly, so that it will work well 
|must not be bound or rendered immovable at any | and economically. 
point if laid on the surface and exposed to climatic | 


(To be continued). 





changes. As a rule, however, pipe-lines are buried | 

SUGAR MACHINERY. 

from contraction and expansion. Amone the exhibits in the Machinery Department 
When the pipes are screwed together no red lead | of the Edinburgh International Exhibition, one of the 

or paint must be used ; all that is requisite is to | most conspicuous is that of Messrs. A. and W. Smith 

see that the threads are } clean and screwed up well | and Co., Eglinton Engine Works, Glasgow, who make 

iron to iron. The pipes must be as smooth as pos- | a specialty of sugar machinery. 

sible in the interior, and free from burr or imperfec- | We publish above an illustration from a photo- 
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graph giving general view of Messrs. A. and W. | 
The most conspicuous object | medal for their exhibit of sugar machinery, and a bronze 


Smith and Co.’s exhibit. 


“NULLI SECUNDA.” 
BUILT AND ENGINED BY MESSRS. WILLIAM DOXFORD AND SONS, 


SUNDERLAND. 


- Fig. 8. 


© 


” Floors 28"deep at centre x 32 


All Butt straps of Shell plating treble riveted & in addition “ 
than plates for ¥e*length amidships. 


We may add that Messrs. Smith received the gold 


in the group is a vacuum pan for the finishing process | medal for their weighing machines. 


of boiling and crystallising the sugar. The heat is im- 


parted by steam to the contents of pan through an | 
inner bottom of copper, and by a series of copper coils | 
or worms ; and the operation is conducted in vacuo by | 


means of a neatly designed horizontal vacuum pumping 
engine. 

This pan is mounted on an elevated platform (for 
convenience in discharging its contents into the hopper 
of the centrifugal sugar-drying machines), and the bod 
and top of the pan are lagged by ebony and white ands 
the fittings and gauges are of argozoid, a new white 
metal, which gives the whole apparatus a very attrac- 
tive appearance. The discharge of this pan is equal to 
six tons of dry sugar. The sugar, after having been 
concentrated and crystallised in the vacuum pan, is 
run into the hopper or mixed over the centrifugal 
sugar-drying machines of improved construction. 

hese machines, which are shown in motion, are on 
the well-known self-balancing suspended principle, 
the cylindrical baskets which receive the sugar revolv- 
ing at a high speed, and purging the sugar from any 
molasses which it contains. Each basket dries 1 ewt. 
of sugar ata charge. The dried sugar is discharged 
from the bottom of the baskets on to conveyors or 
bogies as the case may be. 

he exhibit also includes a donkey engine adapted 
for feeding boilers with hot water, pe the pump, 
which is double-acting, has the suction valves worked 
mechanically, thus allowing it to draw hot water. 
Messrs. Smith and Co. also exhibit a group of weigh- 


ing machines, in the manufacture of which this firm is 


wie engaged, in small sizes, as well as those up 





THE §.8. ‘‘NULLI SECUNDA.” 

WE publish this week a two-page engraving, to- 
gether with a cross-section on the present page, of the 
|s.8. Nulli Secunda, built and engined by Messrs. Wil- 
|liam Doxford and Sons, of Sunderland, by whom a 
|large scale model was shown at the Liverpool Exhi- 
| bition. The Nulli Secunda is the largest cargo steamer 
yet built, and considerable interest attaches to her. 
We shall, in early numbers, publish further illustra- 
tions of her engines, &c., and shall then describe the 
vessel fully. 


NOTES FROM THE UNITED STATES. 
PHrtaDELPuiA, October 30, 1886. 

From present appearances a lock-out involving 
65,000 textile workers will take place on Wednesday 
next. The occasion of the dispute between employers 
and workmen is the refusal of one employer to dis- 
charge an under boss, against whom the workmen make 
serious charges. The secret of the lock-out is that the 
employers of labour in this city, especially in the tex- 
tile branches, have been subjected to dictations from 
labour organisations to such an extent that they feel it 
incumbent upon them to unite together in self-protec- 
tion. All branches of textile employers united some 
months ago in an organisation representing about 
100,000,000 dols. capital, and this lock-out is the 
result of their conferences held within the last thirty 
days. This, as the head-quarters of the Knights of 
| Labour, will no doubt make a plain fight to maintain 
\its prestige, and to demonstrate to the workers 

















Shearstrake 
40° 24 


42 
d6!4 with plates 
‘Sha . 


2/2" 


with plates he thicn 


throughout the country that they are able to dictate 
and control. During the past three or four days con- 
tracts have been placed 25,000 tons of Bessemer 
and pig iron to be imported. Prices are advancing 
and quotations will range from 19.75 dols. to 20.50 
dols. for shipment. There are also inquiries for large 
lots of foreign rails, but American makers are doing 
their best to prevent the placing of orders in foreign 
markets. The iron trade throughout the country is 
very strong, aad prices are pointing upward. The 
business of the past week in stocks has been rather 
light, but the consumptive requirements are heavy for 
all kinds of material, and we anticipate within thirty 
days a further advance. Large buyers of steel rails 
are in negotiation this week with mills in Pennsylvania 
and Illinois for spring delivery, which will be placed at 
— 34 dols. Large contracts for bridge iron will 
e placed within ten days, and for angles, beams, and 
channels to be rolled during the next ninety days, and 
delivered in the early spring. Quotations for crude 
iron are 19 dols. to 20 dols. For No. 1 foundry 
16 dols. to 17.50 dols. For No. 2, 15 dols. to 17 dols., 
for grey forge from lowest quality to best. Spiegeleisen 
has advanced to 27 dols., some is held at 27.50 dols. 
Slabs of all kinds sold here at their highest figure, the 
result of which is that inquiries for large lots are in 
the hands of brokers, without the probability of their 
doing much business. Merchant iron mills throughout 
the country are crowded with orders, and within a 
week inquiries have been received for three weeks’ 
work, but much of it has not been placed because of 
the higher prices insisted upon. Old rails are worth 
21.50 dols. for iron, 20 dols. to 21 dols. for steel. All 
kinds of scrap are moving freely. Plate iron orders 
cannot be placed for early delivery. An order was 
given by the Pennsylvania Railroad Company this 
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week for 1000 freight cars. All railroad companies 


continue good buyers. 








THE HARDNESS OF METALS. 
To THE Epitor or ENGINEERING. 

Sir,—I am much indebted to Mr. Middelberg for his 
sketch and description of the apparatus employed for 
testing the hardness of metals. It would doubtless be 
interesting to a number of your readers if Mr. Middelberg 
would give some results Ab ret during his experience 
with this method. I should like to see, for instance, the 
highest and lowest limits observed in tyre steel, also that 
which is considered most suitable for the purpose, and the 
variations in approved samples. Also the results ob- 
tained with wrought iron, cast iron, copper, and other 
materials, would be of value, if Mr. Middelberg would 
feel at liberty to communicate them. 

It appears tome, however, that with any method in 
which pressure is applied, and a definite indentation 
made, the results must depend upon hardness and tenacity 
combined, For instance, if two specimens were obtained 
with the same hardness, as measured by their working 
properties, but of varying tenacity, would not the steel 
edge make a deeper indentation in the material with the 
lowest tensile strength? In the case of pure metals 
tenacity and hardness appear to accompany each other, 
but in alloys, or in iron and steel, this is by no means the 
case, In cast iron hardness and tenacity do not go toge- 
ther, and it is very necessary to distinguish between these 
poops If Mr. Middelberg can give fuller details, 

shall be obliged. 

Very truly yours, 
THOMAS TURNER. 

Mason College, Birmingham, November 6, 1886. 

To THE Epiror or ENGINEERING. 

S1r,—In his letter in your issue of last week, Mr. 
Turner states that in Pfaff’s researches on the hardness 
of minerals, the hardest mineral operated on was quartz, 
whilst gypsum, calcite, and fluorspar were principally 
studied. If, however, he refers to the Zeitschrift fiir 
Mineralogie, 1885, vol. x., page 531, he will find that ex- 
cellent results were obtained with topaz and corundum. 
The method employed consisted in boring a hole in the 
mineral with the diamond cutter, and measuriug its depth. 
Then, assuming the hardness to be proportional to the 
number of revolutions required to bore a hole of a given 
depth, and taking the hardness of talc as unity, topaz was 
found to have a hardness of 240, and corundum a hard- 
ness of 340. If this method is successful with minerals 
like corundum and topaz, surely it ought to be applicable 
in the case of iron and steel. 

Yours faithfully, 


Bennett H. Broveu. 
London, November 8, 1886. 





THE WESTINGHOUSE BRAKE ON THE 
L. C. AND D, RAILWAY. 
To THE EpiTorR oF ENGINEERING. 

Srr,—In the last Board of Trade Continuous Brake 
Return it will be found that one of the failures on the 
L. C. and D. Railway is thus recorded ; it is the last but 
one on the list, and is dated June 25th: ‘*8.30 p.m., down 
(Jueenborough boat. Coupling hose burst between engine 
and tender when going over ‘light’ to Victoria from 
shed. Brake not worked this trip nor on the return 
journey.” 

Now it is my intention to point out that the risks run 
by this company in not seeing that the Westinghouse 
brake on their stock is kept in efficient order, is very 
great, 

Your readers will see the same train was allowed to 
make the run to Queenborough and back without a new 
hose pipe being fitted in place of the one that failed, con- 
sequently we know this express train was sent off twice 
with the best life-saving brake yet invented fitted to it 
but unfortunately not in working order ! 

If this letter should catch the eye of a responsible offi- 
cial on the line of railway in question, he may feel dis- 
posed to throw light on the subject; as it is, it appears 
there must have been serious neglect on the part of some 
one. 

The questions I would ask are, why are not some hose 
pipes kept ready in the principal stations for a contin- 
gency of this sort? On the Midland, for instance, we 
constantly read of cases in which trains have been kept 
at stations whilst anew pipe has been put on, why cannot 
the L. C. and D. do thesame? Or why should not a few 
pipes be carried in the trains themselves, so that when a 
me took place a new pipe could be put on there and 
then ? 

It would almost seem the L. C.. and D. officials 
are not alive to the fact ‘Vhat it is absolutely necessary 
to safe travelling to have the continuous brake they 
chiefly favour as far as possible at all times in good 
working order ; they seem to content themselves with a 
protest in each half-yearly return against the quality of 
the hose and leave the brake generally to take care of 
itself. If the brake happens to be in working order on a 
train, it is used, but if not it does not trouble them; all 
they do is to shut off the connection and run part ofa trip, 
or, as in the present case two whole trips without the 
brake in use and take their chance, or may be “ trust in 
Providence” that no occasion would arise in which it would 
be urgently needed. 

I am afraid this casual way of using the Westinghouse 
would hardly be good enough to recommend, and had any 
accident happened to the train on its outward or home- 
ward journey the officials could hardly have escaped the 
most severe censure—their conduct seems inexplicable. 

J am quite of the opinion india-rubber is not a fit 





material for hose pipes, even though they may be bound 
with wire, and the sooner something far more durable is 
brought out the better it will be, and particularly so for 
the L. C. and D. I know there is ‘‘ metallic” hose, but 
understand it gives trouble by leaking at the joints; at the 
same time so long as india-rubber has to be used it is very 
bad policy to keep them on as long as the L, C. and D. 
appear to. The life of an ordinary hose is three years in 
round figures, and a record should be kept when each one 
is fitted on, so that before the three years is up a new one 
should take its place. I do not suppose this would entail 
much extra labour when we know that out of all their 
stock of 140 engines and 982 carriages and other vehicles 
run in passenger trains, only 14 engines and 196 carriages 
and other vehicles are fitted with hose. 

As there are several instances in the last return of 
trains on the L. C. and D. running part of their journey 
without the brake being in use on the whole of the train, 
it is clear that better arrangements than at present exist 
should speedily be brought into vogue ; the L. C. and D. 
have got the best brake only it requires better attention. 

Tan, Sir, your obedient servant, 

November 8, 1886. Hoss Pirg, 


STEEL BOILER PLATES. 
To THE Eprror or ENGINEKRING. 

Str,—Having read in your issue of the 5th inst. the 
very important and very interesting report of the chief 
engineer to the Board of Trade, on the cracking of a steel 
shell plate for a boiler, I should like, with your kind per- 
mission, to express my views on the subject. I have had 
very large experience in the manufacture and manipula- 
tion of iron and steel, and since the introduction of steel 
for boilers I have seen the necessity for some improved 
methods of treatment in the working of this most valuable 
material for boilers, The system as now adopted is most 
destructive to steel. Steel is of granular construction, no 
matter what form it is worked into, and each particle will 
adhere to its fellow, with fair treatment, until each forms 
a fibrous fracture. Take the test-piece in question to wit. 
But this result is conditional upon each particle of resist- 
ance to the pressure applied. Now let us see how 
far these conditions are complied with in the forma- 
tion of the plate in question. It is 14 ft. 9? in. long, 
5 ft. 1lin. wide, and 1,%,in. thick. It was heated to a 
dull red on the surface. The heat in the centre would 
depend upon the heat of the furnace when the plate was 
putin. After the plate is put-in the furnace it is put 
through the curing mills while in a semi-heated state, 
where it receives compression on one side and elongation 
on the other. May I ask if it is considered possible by 
any one knowing the nature of steel to say that the com- 
ponent parts of this plate can adapt themselves while in 
a sickly condition from the position in which they had 
been originally placed in the rolling mill without setting 
up a destructive strain through the whole plate? I think 
we have had sufficient proof that this is the result, and I 
further think that it is only from want of courage and 
investigation that we call these failures mysterious. I 
fear if we had more sledging—a very stupid thing 
to have done to the plate in question—we should have 
more cracked plates. But I have no hesitation in saying 
that no sledge hammer could have broken this plate in 
the form it left the works. Yet if this most barbarous 
system of curving is to continue I should like to suggest 
that the plates be heated to a similar degree to that at 
which they were rolled, and that a pressure be ap- 
plied sufficient to elongate the plate while the operation 
of curving takes place. If this is done I feel sure the 
molecules will adjuet themselves to any form without loss 
of adhesive properties or excessive strain. I hold with 
the engineer surveyor-in-chief to the Board of Trade, that 
it is better to bend plates cold than in a semi-heated 
state, and this for reasons I would like to explain, but for 
fear of taking up too much of your valuable space. 

Before I conclude perhaps you will permit me to put 
before your readers another view of the above subject. 
Why do not our large shipowners and steam users give 
assistance to the production of solid weldless cylindrical 
boiler plates, for they would secure the great benefit this 
would confer? There is no insurmountable difficulty in 
the way of production, nor are there any reasonable 
grounds for the cost being greater than under the present 
system, while on the other hand a boiler would be forty 
per cent. stronger, and in these days of high pressures 
this is no mean consideration. 

It is not for the plate makers to develop the manufac- 
ture of cylindrical plates, for they have plant down for 
the production of plain plates, nor is it a matter that 
boilermakers will be disposed to take on hand, because 
one-half of their present plant would then become obsolete. 

The Vulcan Steel and Forge Company, Limited, 
Barrow-in-Furness, who have a good paying works, if 
put in the hands of a manager, and if supported by 
adequate capital, without taking into consideration 
any profits which might arise from the manufacture 
of ring plates, have spent, I should say, not less than 
14,000/. on plant for the production of these plates. 
They could have the mill at work in six months, but 
I am afraid, through want of more capital, they are only 
making slow progress, the whole of the shares of the com- 
pany not having been taken up. I have devoted six years 
of time, and have left myself almost a beggar, to bring this 
matter to the front, and I am now having to leave my 
country in order to make it a success, having made ar- 
rangements with an American firm who are willing to 
push the matter forward quickly. If any gentleman is 
interested in this valuable improvement in steam boilers, 
I should be glad to supply him with full information as 
to ring plates and the advantages they will introduce, and 
to submit to him a sample ring rolled on a temporarily 
constructed mill, and I dare say the Vulcan Company 








would also be glad to show the progress made with their 
Yours rr 
NO. 


plant. 
WINDLE. 
Barrow-in- Furness, November 10, 1886. 





SAFETY LAMPS. 
To THE Eprror or ENGINEERING. 

Sir,—I had intended to pass over in silence the letter 
of ‘‘ Nemo” in your issue of October 22nd, asI did not 
see any good in protesting against imputations of motives 
by a gentleman who seems to ignore facts, nor did it 
appear to me very likely that a discussion on safety 
lamps with one who has yet to learn the rudiments of 
their construction, would tend to the enlightenment of 
your readers generally. It may now, however, in the 
ight of the knowledge of ‘‘Nemo’s” name, of his con- 
tribution to the Morgan lamp literature elsewhere, and 
of the active interest he takes in the lamp itself, to say a 
general word or two. As to Mr. Lupton’s tests and 
report (the tests were made, I believe, with a view to 
furnish data for his opening lecture on safety lamps), 
they were of his own initiation, and by an arrangement 
made in Sheffield at the very time when ‘“‘ Nemo,” I 
believe, and myself were attending the meeting of the 
Chesterfield and Midland Institute of Engineers at Not- 
tingham on October 9. They were not carried out in my 
interest or interests of any person connected with me. 
They were conducted with the care and with the inde- 
pendence as to methods which = might reasonably 
expect from a gentleman of Mr. Lupton’s standing and 
experience. he structural defect common to man 
lamps, Mr. Morgan’s and my own under test included, 
were pointed out by the experimenter, but he was careful 
to screw the glass rings up, and there is not ashadow of a 
doubt that the lamps were in proper working order. The 
tests were witnessed by a few gentlemen, some of them 
having no connection with safety lamps, but an intimate 
knowledge of gases. 

Now as to the report in the Colliery Guardian of October 
29, I find under the heading of ‘‘ Yorkshire College 
Coal Mining Department,” a report of the lecture to 
which reference has been made. In this report it says: 
“*The Clifford lamp had several ingenious novelties ; the 
lecturer had failed to explode it under a very severe test 
that had exploded the Morgan and the _ bonneted 
Mueseler lamps.” Does ‘‘ Nemo” deny or doubt that 
statement ? 

In my idea the easiest and most satisfactory way to 
settle this controversy is to have tests to which the press 
and the public are admitted, the conducting of such tests 
being placed in the hands of a committee or body of min- 
ing engineers. Such a course would be better calculated 
to establish any superiority possessed by a certain lamp 
or lamps, than any amount of assertion, vague commen- 
dation, or condemnation, by interested, irresponsible, or 
only partially informed persons. It was with such an 
object in view that I wrote the letter to which your cor- 
respondent ‘‘ Nemo” refers, and I also inclosed a cutting 
from a local newspaper which, Sir, if you would only 
publish, would prove it. 

Yours very truly, 
W. Cuiirrorp. 
To THE EpiTor oF ENGINEERING. 

Sir,—The extreme importance of the present contro- 
versy as to the comparative safety of miners’ lamps must 
be my excuse for venturing once more to address you on 
the subject. 

Being greatly interested in the lamp question generally, 
and the ‘‘ Morgan” lamp particularly—fully believing it 
to be at once the most practical and the safest lamp yet 
devised—I was surprised to hear that an external explo- 
sion had been caused by the ‘‘ Morgan” lamp during some 
tests carried out by Professor Arnold Lupton, of Leeds, 
at the Neepsend Gas Works, Sheffield. The fact, if fact 
it were, was first made known by Mr. Clifford, the in- 
ventor of another lamp. Mr. Clifford rushed precipitately 
to announce the event in your columns, and his letter of 
course put one on the qui vive to learn what Mr. Lupton 
himself might have to say about it. Mr. Clifford did not 
give the velocity at which the explosion was caused, or 
even indicate whether the conditions under which it 
occurred were such as might arise in the working of a coal 
seam. With a candour that placed his statement in 
striking contrast with that of Mr. Clifford, Professor 
Lupton said, ‘‘ The Morgan lamp was one of the safest ever 
made, its only serious defect being one shared by other lamps, 
that the glass could be loosened. The Royal Commissioners 
had tested it, and failed entirely to explode it. He (Mr. 
Lupton) had, however, exploded it, but he did not think the 
test he applied was likely to occur in a mine.” 

There were two remarkable points in Mr. Lupton’s state- 
ment, of which no mention was made by Mr. Clifford. 
The first was that the ‘‘ Morgan” lamp was exploded 
under conditions “not likely to occur in a mine,” and the 
second was that the defect of the “ ge » lamp was 
the liability of its glass being loosened. ‘The significance 
of the first point is sufficiently manifest. The significance 
of the second point lies in its suggestiveness. as a de- 
fective lamp tested at Neepsend? I pass it by as incredible 
that either Mr. Clifford or Professor Lupton should have 
reported upon experiments made with lamps which they 
knew to be defective. y 

Mr. Clifford speaks of Professor Lupton as_being 
‘strange to the manipulation of the apparatus.” Surely 
he himself would have detected the omission from a eo | 
of the ring which supports the ps cylinder? Now 
know, as every one familiar with the ‘‘ Morgan” lamp 
knows, that if the parts of the lamp be in position the 
glass cylinder cannot become loose. A loose glass would 
of course give a fatal test. A jury of practical men 
examining the ‘‘ Morgan ” lamp would say it was not pos- 
sible for the glass to get loose. The second important 
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point in Professor Lupton’s statement which Mr. Clifford 
omitted to mention is, I say, significant on account of its 
suggestiveness. It at once suggested the thought that a 
defective lamp had, unwittingly on the part of Professor 
Lupton, been tested with the apparatus at Neepsend. 
Of course after the publication of Mr. Clifford’s letter in 
ENGINEERING I determined to pay a visit to the Neepsend 
Gas Works and try to ascertain whether a properly fitted 
lamp could be exploded by the apparatusthere. Permission 
was therefore sought and kindly granted, and on the 28th 
ult. the inventor of the ‘‘ Morgan” lamp and myself were 
met at the gas works by the chief engineer of the com- 
pany, Mr. John T. Key, C.E., and his manager. A mere 
glance at the apparatus told me what toexpect, for I saw 
at once that the test it was possible to apply with it could not 
explodethe“‘ Morgan” lamp. The highest velocity of air and 
gas in explosive proportions which could be obtained was 
under that got by the apparatus used at Woolwich by the 
late Royal Commission ; and experts are well aware that a 
good lamp should be able to stand a higher velocity than 
that. Professor Lupton said the pressure at which the 
‘* Morgan” lamp was exploded was ‘‘one inch of water 
gauge.” Now that means only .0358 lb. to the square 
inch, and gives a velocity of only 48 ft. per second. I 
knew, from results given by our own apparatus, that the 
‘‘ Morgan” lamp would resist a much greater velocity. 
With our own apparatus I have seen the Marsaut lamp 
exploded in six seconds, the Gray in one, the Mueseler in 
three, and Evan Thomas’sin four. With the apparatus 
at Neepsend Professor Lupton exploded the ‘‘ Morgan” 
in 2 minutes 38 seconds, subject, of course, to the doubt 
whether a defective lamp was not tried. 

I do not wish, however, to press the possibility of the 
lamp tested being defective. I am willing to grant that 
the lamp was perfect. Then, I say, the ‘* Morgan” 
lamp has stood a test which no other lamp has ever re- 
sisted. During 2 minutes and 38 seconds the gas burned 
inside it before igniting that on its outside; and in 
another trial it burned for twelve minutes without firing 
the gas outside at all. These are Professor Lupton’s re- 
sults, and he says the ‘‘ Morgan” lamp is one of the safest 
ever made. 

On the 28th ult. gentlemen were present at the testing 
who saw Professor Lupton’s experiments, and all care 
was taken to make my own tests as near as possible, in 
the various conditions, to his. What the results were I 
will tell, although I attach very little value to them; 
and the reasons I attach but little value to them are 
these : (a) The low velocity obtainable ; (b) the impossi- 
bility of obtaining, except roughly, the most explosive pro- 
portions of gas and air; and {c) the method adopted by 
Professor Lupton and Mr. Clifford of setting the lamps 
to be tested. The method referred to in (c) consisted of 
placing thelamp in a perforated diaphragm and stopping up 
all air- ways with putty, so that when the blast was turned 
on, the whole of the gas and air was forced through the lamp. 
I will not here apply to this arrangement the term Mr. 
Morgan used when he first saw it. But notwithstanding the 
ridiculous character of the test, I was willing to submit 
the “‘ Morgan” lamp to it, believing it could not be ex- 
ploded even in that way. Mr. Key and Mr. Camp- 
bell, besides several workmen and myself and Mr. 
Morgan, saw the gas burn twenty-one minutes under the 
greatest pressure we could get of explosive gases, inside 
the lamp, without causing an external explosion. When, 
during other trials, a greater proportion of gas to air was 
given, such was the nature of the apparatus that greater 
pressure was obtained. We preferred to keep the full 
current of air on, otherwise the pressure sank very low. 
It seemed, however, that with the full current of air, the 
gas cock could be so manipulated as to give a very ex- 
plosive mixture. Now when more gas was turned on, 
the full current of air being maintained, the lamp in- 
variably went out altogether in from four to twelve seconds. 
This shows very significantly the necessity and import- 
ance of ascertaining exactly in what proportions the gas 
and air were mixed when a lamp is reported as having 
been entirely extinguished. To say that a lamp went out 
in so many seconds may mean nothing at all except, 
—— that it is a lamp which does not keep its light 
well, 


What is greatly needed is an apparatus which will 
properly gauge the proportions of air and gas used, and 
at the same time give a high velocity to the mixture when 
necessary, and exactly indicate that velocity. 

The experiments I made on the 28th ult. were essentially 
to satisfy myself, and therefore I attach no importance 
to them in any way as though intended to satisfy others. 
The ‘‘ Morgan” lamp was publicly tested at Leigh, Mr. 
Pickard, J.P., presiding. Our own apparatus was used, 
Mr. Pickard, who saw the experiments of the Royal Com- 
missioners, declaring himself better satisfied with it than 
with the apparatus of the Commissioners. In any case it 
gives a more natural and far more severe test than the 
apparatus at Neepsend. 

_1 will now only add that about fifty of the most expe- 
rienced gentlemen in the North Midlands will, in a few 
days, compare the ‘‘ Morgan” lamp with others. The 
trials will be entirely under their own control, and no 
possible charge of partiality can be brought against their 
conclusions, The public testing at Leigh was far from 

ing of the nature of a “‘ hole and corner” one, and the 
forthcoming meeting now referred to will be still less so, 
if possible, and I have no doubt the lamp will prove to be 
the absolutely safe one which its friends believe it to be. 


Yours very truly, 
November 8, 1886, W. Mawer, 





ELECTRIC WELDING. 
To THE Epiror oF ENGINEERING. 
Str,—Your issue of October Ist contains a letter from 
. Duncan, claiming to anticipate my invention of 
electric welding by “something like sixteen months.” 








There is no need of my reminding the readers of Enat- 
NEERING in what an ‘‘ anticipation ” consists, because it is 
evident that Mr. Duncan has not duly comprehended the 
method pursued in my welding process. He says, ‘‘I 
applied fully eighteen months ago the principle that there 
is a greater electrical resistance at a break than at any 
other part of a conductor, and consequently increased 
temperature at that point.” Now there is no such thing 
as a break in my mode of procedure, the ends of the bars 
being abutted quite firmly together, and the volume of 
current used being such that should a break occur or be 
made during flow or current, an instant explosion and 
ejection of fused metal would result and prevent the for- 
mation of a good joint. Neither could I effect sucha 
weld by a current capable of simply rendering the “fila- 
ment of a lamp highly incandescent,” and surely Mr. 
Duncan will not claim that by putting broken platinum 
wires together and keeping them so placed during passage 
of current, he will have a ‘‘ break” at the place of con- 
tact having a greater electrical resistance than at any 
other point of the conductor, when, as he afterwards 
states, the filament of his lamp is retained in the circuit. 

I have nothing to say as to the nature of the ordeal 
which his filament would have to undergo were he to pass 
current of sufficient volume to weld the ends of the broken 
wires when held in contact without a “* break.” 

Further, I have no desire to lay claim to any originality 
in having made the resistance of my circuit greatest where 
the highest temperature was needed, though Mr. Duncan 
has almost imputed such desire to me if he has not ended 
by making such claim himself. 

Iam, respectfully yours, 


Exruu THomson, 
Lynn, Mass., October 19, 1886. 








RIGG’S REVOLVING ENGINE. 
To THE EpiToR OF ENGINEERING. 

Srr,—Through absence from home I have been pre- 
vented referring to a letter in your issue of October 22, 
which has been written in rejoinder to mine by your cor- 
oe “KR 

e considers the relative reciprocations which occur in 
this engine, as between cylinders and pistons, identical in 
their result with the absolute reciprocations which occur 
as between pistons and other reciprocating parts, and the 
earth in ordinary engines. 

He further complicates the matter by confusing the 
centrifugal forces in my engine (which are balanced) with 
the turning moments due to steam pressure (which are 
not balanced), forgetting that the unbalanced steam pres- 
sures are really whak turn the crank (or its equivalent) of 
any engine, and if an engine had these steam pressures 
balanced, as by taking out its slide valve, it would never 
turn round at all. 

The reciprocations of a piston, &c., are of identical 
value with centrifugal force at each end of its stroke, and 
it is only these ac cause hammering in an engine. 
This evil is not removed nor balanced in any ordinary 
engine, but its effect becomes minimised by providing a 
vapour cushion against which the blows can expend them- 
selves, and become absorbed in the heavy bed or founda- 
tions which he properly commends. 

In the revolving engine, truly balanced by construc- 
tion, no such evil exists, and nothing coming from steam 
pressure with proper valve setting, can destroy the fact 
that the balanced masses revolving around A and B 
(see diagram on page 419 ante) might go on to all eternity 
without causing shock or vibration. 

Iam perfectly aware the mere weight of steam and 
small irregularities in angular variation of the cylinders do 
interfere with purely theoretical ideas of perfection, but 
they are of no practical account, and it is quite evident 
that your correspondent understands this engine neither 
in theory nor in practice. 

It is sufficient that my theories work out all right in 
practice, and I can only say that it would afford me much 
pleasure to show your correspondent ‘‘ R,” or any other of 
your readers, one of these engines at work. They can then 
judge for themselves as to its performance with far 
greater satisfaction than by a theory which seems to me 
unsound in so many ways. 

Would your correspondent kindly give some informa- 
tion as to ‘‘the many engines successfully constructed 
that have their revolving crankshaft or its equivalent in 
perfect balance?’ My engine has this advantage, in 
common with others of the revolving or of the rotary type, 
but I know of no others for which it can be claimed. 

I am, Sir, yours faithfully, 
ArTHUR Riaa, 

42, Old Broad-street, London, E.C., Nov. 10, 1836. 


BRAKE TESTS. 
To THE Epitor oF ENGINEERING. 

Srr, —Will you or one of your readers kindly inform me 
what is the best lubricant I can use while making brake 
tests? I shall next week have to test the horse-power of 
a vertical shaft running about 800 revolutions, and which 
will develop about 50 horse-power. There is a pulley on 
this shaft about 1 ft. 8in. in diameter, with a flange on 
the bottom side to prevent the brake from slipping off. If 
I use simply water the brake will bind on the pulley, 
while oil wil not stop the brake from firing, and a mixture, 
the water running from a tap and the oil given from an 
oil can, causes the speed to be very erratic. I suppose a 
simple Prony brake will answer my purpose very well. 
November 8, 1886. APPRENTICE. 

[In most cases we prefer to use oil or tallow only for a 
friction brake, but with a verticzl shaft such as our corre- 
spondent has to deal with there will probably be consider- 
able difficulty in effecting the proper distribution of the 
lubricant over the whole surface, and it is not improbable 
that he may find a strong mixture of soft soap and water 











apolied liberally serve his purpose better than anything 
else. We assume, of course, that the brake-blocks are of 
wood. Our correspondent does not give the width of his 
pulley, but with the diameter and speed mentioned it 
should be at least 9 in. wide (and better wider) to take off 
the power named without giving trouble from excessive 
heating.—Eb. E.] 








THE ROYAL ENGINEERS AGAIN. 
To THE EpIitoR oF ENGINEERING. 

Srr,—You referred in a recent issue to the number of 
Royal Engineer officers who have received appointments 
either at the India Office or in positions under that office, 
and pointing out that Indian civil engineers might well 
be allowed a share of this patronage. This is now the 
more necessary in view of the very serious fall in the value 
of the rupee, which reduces pensions and savings by 30 per 
cent. to all civil engineers, though I need hardly say that 
the Royal Engineer does not feel it, as his pension is pay- 
able in pounds sterling. 

The last and most flagrant case is given in the inclosed 
cutting from a service paper, viz. : 

“The appointment of superintending civil engineer, 
Chatham Dockyard, rendered vacant by the retirement, 
through ill-health, of Mr. E. A. Bernays, has been 
accepted by Captain Pilkington, R.E.” 

Here we have a civil engineer’s post filled up by a 
young R.E. officer whose sole claim to a knowledge of 
civil engineering has been derived from being an assistant 
for a year or two to the consulting Engineer for Railways 
in Bombay. This appointment needs explanation, and it 
is to be hoped will be noticed in Parliament. 

A. B. 








SINGLE-ACTING ENGINES AND PUMPS. 
To THE EpiTor oF ENGINEERING. 

Srr,—There are some advantages in maintaining a 
vacuum in the crank chambers of the above machines 
which may be worth recording, the type being that in 
which a closed crank chamber is used, containing a lubri- 
cant, the vacuum being maintained by a small pump, and 
the journals sealed inside and out by a lubricant. 

1. In single-acting condensing engines, though the 
expansion is carried below atmospheric pressure, the parts 
are ae retained in compression, and silent 
running secured. 

2. In bisulphide of carbon and similar volatile fiuid 
engines, leakage out of gas or in of air is impossible ; in 
such cases the vacuum pump may discharge into the boiler 
or condenser. 

3. For gas compressors and pumps for refrigerating 
——- the same advantages as in 1 and 2 are evident. 

ovember 2, 1886. G. E. D 








CASE-HARDENING. 
To THE EpiTroR oF ENGINEERING. 
Srr,—Replying to your correspondent ‘* K,” whose 
letter appeared on page 158 of your issue of August 13, I 
may say that I once succeeded in keeping a most delicate 
steel article straight after hardening in turpentine. 
Several trials in water always twisted it so as to render it 
useless. Hold a nail bag over the tub soas to prevent the 
spirit flaming. Yours sincerely, 
Tuos. Booru. 
Katentang Mill, Sourabaya, Java. 





LOCOMOTIVE COUPLING RODS. 
To THE EpiToR oF ENGINEERING. 

S1r,—Can any of your readers inform me on what class 
of engines, at what date, and by whom, the solid-ended 
coupling rods now almost universally used on coupled 
locomotives, were first employed? My impression is that 
they originated with Mr. John Ramsbottom on the 
London and North-Western Railway, and I know that 
they were in use on the North London over twenty years 
ago, but I have been unable to precisely fix their introduc- 
tion. Iam yours truly, 


Loco. 
London, November 1, 1886, 








Society or Arts.—The first meeting of the One Hun- 
dred and Thirty-third Session of the Society of Arts will 
be held on Wednesday, the 17th November, when the 
opening address will be delivered by Captain Douglas 
Galton, C.B., D.C.L., LL.D., F.R.S., chairman of the 
Council. Previous to Christmas there will be four ordi- 
nary meetings, in addition to the opening meeting. The 
following are the probable arrangements for these meet- 
ings: November 24, William Anderson, M.Inst.C.E., 
** Purification of Water by Agitation with Iron and Sand 
Filtration.” December 1, adjourned discussion on the 

aper by Dr. C. Meymott Tidy, on ‘‘Sewage Disposal.” 
Read April 14, 1886.) December 8, poe my C. E. 

ebber, R.E., C.B., ‘“‘Glow Lamps, their Use and 
Manufacture.” December 15, J. B. Marsh, ‘‘ Cameo 
Cutting as an Occupation.” There will be five courses of 
Cantor Lectures during the session—(1.) ‘‘ Principles and 
Practice of Ornamental Design,” by Lewis Foreman Day. 
(2.) ** Diseases of Plants, with special reference to Agri- 
culture and Forestry,” by T. L. W. Thudichum, M.D. 
(3.) ‘‘ Building Materials,” by W. Y. Dent, I’.C.S., F.1.C. 
(4.) ‘* Machines for Testing Materials, especially Iron and 
Steel,” by Professor W. C. Unwin. (5.) ‘* The Structure 
of Textile Fibres,” by Dr. Frederick H. Bowman, F.L.8., 
F.G.S. Two juvenile lectures on ‘‘Svap Bubbles,” by 
A. W. Reinold, F.R.S., will be given on Wednesday 
evenings, January 5 and 12, 1887. The meetings of the 
Colonial Section and of the Indian Section will not com- 
mence till after Christmas, 
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| thirdly, by taking the motion from the connecting-rod ;| bars admits of varying their inclination to different 
ON TRIPLE-EXPANSION MARINE _and fourthly, by a compound motion derived from both | extents for a given movement of the reversing engine R, 
ENGINES.* owe _oeape and the eee. All four . _— — aaine ce nie pond the en in —_ nie. 

| have their advantages and defects, and vary considerably | The long leverage and easy motion reduce the wear an 
By the late Mr. Ropert Wy1u1k, of Hartlepool. | in complexity and in multiplicity of parts. | tear to a minimum, as pan in actual practice have 
(Concluded from page 472.) | The single eccentric valve gear, shown in Figs, 20 and | peovell An objectionable feature, however, in an engine 
Valve Gear.—The arrangements for working valves are | 22, | fitted with this sliding-block gear is that the valves are at 
becoming very extensive, and a review of the various de- | working parts, and being independent of the ae | the front, over the starting platform; and the exhaust 
vices which are employed to distribute the steam in rod or piston-rod, seems eminently suitable to fulfil all | has to be led by a belt round the low-pressure cylinder to 
modern engines would, by itself, occupy a very lengthy | the desired conditions. Fig. 20 represents a sliding-block | 
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ving almost perfect steam distribution, having few 


the condenser. 


Fig.21. 
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yaper. The requirements of’a good valve gear are, that | gear of this kind, which has giv isfaction i 
it shall give at both ends of the cylinder an equal distribu- | actual working ; "and the arviilguadiah ts bitte ca > ude 


c 





tion of steam at all grades of expansion, with a minimum | free access to all the workin i i 

of working parts, and with no undue strains. The four| minimum of space. The Ss ae ptr co 

none methods adopted to work valves are: Firstly, | Ween ree on guide-bars G, which are inclined at various 
y the single eccentric ; secondly, by the double eccentric; | angles to suit the desired action of the valve. Motion is 

- | imparted to the valve spindle V from an intermediate 

” yo read before the Leeds meeting of the Institu- joint J in the eccentric-rod E, which moves in an approxi- 

tion of Mechanical Engineers, mately elliptic path. A slot S in the tail of the guide- 





To overcome this objection of the sliding-block gear, the 
swinging-link gear shown in Figs. 22 and 22a was designed. 

| The eccentric-rod E, as in the last case, is placed dia- 
' gonally over the condenser, but is here guided in an arc 
of a circle, by suspending it by a swinging link L centred 

| on a pin P, which pin is adjustable by the reversing engine 
R into various positions for varying the grade of expan- 
| sion either ahead or astern. The movements for working 
| the valve are transmitted from a joint J at the end of the 
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C is an essential an 


estroke. There 


eccentric-rod E, by a compensating link C connecting the | Young, and Co., which made her mai 
joint with one arm of an oblique lever B, of which! River Plate about three and a half 
the other arm is jointed to the valve s 
compensating li 
feature of this gear ; it is so placed and proportioned re- 
latively to the other parts as to produce eprou- equal ing 
port-opening and cut-off at each end of t Alt 



































years ago. 




















rtain- 
the actual coal consumption per indicated horse-power. 
hough, in order to get a correct estimate of an engine’s 
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Valve- gear. 


~~ 










S.$.“AFRICAN ” high inter low 
Diam. of Cyl. ins. 2! 345 555 
Stroke ins. 36 
Rev$ per min. 855 
/.H.P. per cyl 3779 364 3448 
1.H.P. total 1086°7 


Initial stress /bs. 35322 36635 33868 


7 69 737 


Fig. 26. 


























































































































(bs. Fig.3l, $.$. LUSITANIA” 
15 
on high inter low 
120 Diam. of Cyl. ins. 36 60 56 
Stroke ins. 48 
100 Rev$ per “yo . an = 
1.H.P per Cyl. it Ml 
7 till 1.H.P. total 3632 
60 Initial stress lbs. 83976 124405 95906 
40 Temp.range fahr. 592 696 621 
20 im 
SaSE5 223. re 
0 — 
Mh? : 
tow 
lts. Fig.32. §.8. “sreua" 
Ko ' high inter low 
120-FRR Diam. of Cyl. ins. 22 537-5 60 
Stroke ins. 39 
100- Rev! per - 61:5 : 
Hi IHF. per Cyl. 29 = 33S 310 
pa Hh \ 1.H.P. tota 932:5 
6b Initial stress lbs. 32498 39275 37063 
40- Temp. range fahr. 70 707 978 
20 
0 
va! 
f Twisting moments on Crank Shafts. 
Fig.33. 3 Cylinders on 3 Cranks §.."sTEu.a" 





NT 1) per Cent greater than Mean 
69-5 a 


30-5 per cent less than mean 














of its travel, the slow movement being at the maximum and Madeira, 
we opening, and the quick movement at the cut-off. | and circulatin 
e lead is also constant at all grades of expansion, | yet there are 


These features are illustrated b inging | i 

: re illu y the model of the swinging | getting these 

= gear shown in Fig. 22a. Tound lngesal le to obtain any reliable 
ractical Results.—In Figs. 20 and 21 are represented | This steamer still continues on the 


the engines of the s,s, Para, belonging to Messrs, Steel, | 9 knots an hour, 


ig water ought of course to be considered 
so many practical difficulties in the 


den voyage to the | anything beyond the usual overhaul for repairs. The 

The | great saving in coal consumption with the triple engines 
indle V. The| cylinders are 19in., 35in., and 53in. in diameter, with | is apparent when comparison is made with two sister 
distinguishing | 33in. stroke. These being the writer's first triple-e 


xpan- | ships fitted with compound engines, the Ingram and the 
sion engines, special arrangements were made for ascertai 


Wandle, belonging to the same company, and were built by 
the same builders ; the comparison is shown in Table I 
which gives the average working over a period of three 


Fig. 25. 
3 Cylinders on 3 Cranks 
§.S. Shakespear” 





Vi hs S.S: “Para” 
if | ‘ibs. ‘ .S: ‘Pa 
Pig.20* Sliding-block Valve- Gear. 1a0_] Fig 4. mm 
: reo _ high inter — low 
Diam. of Cyl? ins. 19 35 53 
100 Stroke ins, 3B 
80 Rev§ per min. 62 
1H.P. per Cyl. 201 213 206 
60- /-H.P. tata 620 
‘* — tial stress Ibs. 27499 39582 30886 
“i E . a2 SS Temp.range fabr. 68-7 758 84 


U 
" A} 


S.S. “ANGLIAN” high low 
Diam of Cyl. ins._...43 76 
Sipehe; ines, 2s 2 
Rev£ ie: 

LAB per Cyl. 53) 528 
L£2- tee . 106 


on ame | 0 Ba 








‘Initial stress /bs. 
Temp. range Fahr.....70-5 75-1 
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Fig. 28. 
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24 per cent less than mean. 




































































S.S.ANGLIAN” high inter ~— low 
Diam. of Cyl. ins. _. 26 42 69 
Stroke SL ees are . 
RevS per min. .---------- 
LHP. per cyl. ....538 523 6514 
8 ky ay” 1575 
cot Initial stress |bs....62824 67494 50480 
Temp.range fahr....714 24 79 
onli Fig. 29. 
CHT Ts 
iq ee 
4 @ nd high low 
5S S. LUSITANIA Diam. of Cyl ins. .. 58 103 
40 : Stroke ite. 6. 48 
Sees lev$ per min. ......_. 56 
ae 1.H.P. per cyl. ___ 1230 00 
4 : /.H.P. otal _......_... 2330 
a a DN Initial stress Ibs. 433i M6652 
ait A Temp. range......_.. 21-9 78 
pean +. Lcd 
ee ne 
Fig. 35. a 
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18 @ quick and a slow movement of the valve at each end performance during athree days’ trial between oe | years. Thediagrams in Fig, 24 are an expanded set taken 
the quantity and temperature of the feed | during the three days’ trial of the Para; but owing to the 
, | intermediate cylinder being rather too large, the equalities 
way of | of temperatures and of initial stresses are disturbed: and 
articulars on board ship, that it has been |the drop of the steam pressure in the intermediate cy- 
p Re on these points. | linder is excessive, 
same run, averaging | being too 
or 10} tons of coal; and has not yet cost | In Table II. is given a comparative statement of results 


in consequence of the steam velocity 
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TABLE I.—Comparative Results from Three similar Steamers 
with Compound and with Triple-Expansion Engines. 


Ingram | Wandle | ‘Para 


257 6 257 6 


Name of screw steamer .. 
Length, feet and inches .. 
Breadth _,, . . 
Draught __,, rr AS 
Deadweight carried, tons 
Type ofengines.. 
Boiler pressure, 
square inch 

Speed, knots per hour .. | 
Indicated horse-power, total | 


Coal consumption per day, tons | 


| 
a 
| 


- -. compound compound triple 

pounds per) | 

es oe on 75 150 
8h 9 
570 


| 
ah 
| 8k | 
| 580 
133 | 


from an approximately similar trio of boats in the same 
trade and under the same management on a round voyage 
to Java under average conditions. The triple engines in 
the Jacatra are of the same general design as those in the 
Para, but of greater power; the compounds in the two 
other boats are of the ordinary type. 


Tasie II.—Comparative Results from Three Steamers with 
Compound and with Triple-Expansion Engines. 





Padang | Jacatra 
300 0 814 0 
37 9 
21 6 
3300 
triple 


Name of screw steamer .. 
Length, feet and inches .. 
Breadth ,, pe 
Draught ,, > re. 
Dead weight carried, tons 
Type of engines... os .. (compound compound 
Boiler pressure, pounds per) | 
square inch is oe 0 70 76 
Speed, knots per hour oe] 9 9: | 
--| 660 790 | 


.. | Fellinger 
0] Sees 


140 
10 

890 
134 


1.41 
mixed 


Indicated horse-power, total 
Coal consumption per day, tons.. 154 | 18 
Ditto per indicated horse-power | 

per hour, pounds ee | 220 | 2 
Quality of coal used German | Cardiff 





In Figs. 22 and 23 are represented the triple engines of 
the Union Company’s s.s. African and Messrs. Glover 
Brothers’ s.s. Shakespear. The design differs from that 
in the Para and Jacatra in having the valves situated over 
the condenser, thus doing away with the exhaust belt 
round the low-pressure cylinder, and giving a free open 
front to the engines; all the working parts are thereby 
rendered easily accessible, with every facility for over- 
hauling. Expanded diagrams taken from the Shakespear 
under average working conditions are shown in Figs. 15 
and 25, which have already been referred to. Theequalities 
of temperatures, initial stresses, and powers, are as near 
as it is practically possible to give them ; and this result 
has been obtained by carefully considering the various 
points which influence the efficiency of the engine. The 
expanded diagrams in Figs. 26 and 27 are a set taken on 
the trial trip of the African in Stokes Bay, showing 1086 
horse-power developed at 854 revolutions per minute ; 
they x prove that there is a sacrifice of weight in triple 
engines when making no more than 60 revolutions per 
minute, inasmuch as the power developed at 66 comane> 
tions per minute by the duplicate engines of the Shake- 
spear, Fig. 15, is much less, namely, 871 horse-power. 

The expanded diagrams in Fig, 28 are from the original 
compound engines of the Union Company’s s.s, Anglian, 
taken under average conditions on a voyage to the Cape. 
The mean consumption of coal per day over eight voyages 
was 24 tons, or about 2.1 lb, per indicated horse-power per 
hour. The compound engines were of the ordinary two- 
cylinder type, the valves being directly over the screw 
shaft, and driven by the usual link motion, The diagrams 
in Fig. 29 were taken on a trial trip after the engines had 
been converted to triple-expansion ; and on her voyage to 
the Cape, the average speed being exactly the same as in 
the eight voyages above referred to, the coal consumption 
was one-third less, namely, 16 tons ; and as she is placed 
on a foreign station where the cost of fuel is about 2/. per 
ton, the economy of the conversion is obvious. The 
method of converting consisted in replacing the old high- 
pressure cylinder by a new intermediate ewan and 
adding a new high-pressure engine complete on the 
forwardend of the screw shaft, the high-pressure and 
intermediate valves being driven by a sliding-block gear 
similar to that shown in Fig. 20a. By arranging the valve 
casings at the sides of the high-pressure and intermediate 
cylinders, the distance fore and aft over the present 
engines is very little more than before, although the 

ower is now sufficient to drive the vessel one knot an 
ico faster than her former maximum speed. 

Diagrams from the Orient Company’s s.s. Lusitania 
are shown in Figs. 30 and 31. The original compound 
engines were of the two-cylinder type, with an expansion 
valve on the high-pressure cylinder. The diameters of the 
cylinders were 58 in. and 103 in., with a stroke of 4 ft. ; 
and the boiler pressure was 55 1b. per square inch. The 
diagrams in Fig. 30 were taken under ordinary working con- 
ditions on a voyage from London to Sydney, the average 
daily consumption being 52 tons of Welsh coal. The old 
cylinders were afterwards replaced Sy new ones, and a 
high-pressure engine was added complete, its valve being 
worked by swinging link gear like that shown in Fig. 22. 
By arranging the intermediate and low-pressure slide 
valves between the intermediate and low - pressure 
cylinders, the old gear was utilised, and by reducing the 
valve casings to modern proportions the distance length- 
ways over all the three new cylinders is 1ft. less than 
before. The diagrams in Fig. 31 represent the present 
average working conditions of the engines, the increased 
power propelling the vessel at a much higher speed. The 
coal consumption at this power is about 50 tons per day ; 
but travelling at the former s the consumption is re- 
duced from 52 tons to 37 tons; so that, allowing eighty 
steaming days for a return voyage to Australia, the sav- 
ing of coal is 1200 tons, whilst the cargo-carrying capacity 
is largely increased, 





The foregoing results represent a fair average of those 
obtained from thirty triple-expansion engines, all of the 
three-crank type, which have been designed by the writer 
during the last three years; and are sufficient to prove 
that this kind of engine is most efficient, and is un- 
doubtedly the engine of the future. 

Artificial Draught for Boilers. —The next step in marine 
engineering is probably the application of artificial draught 
to boiler furnaces. The expanded diagrams in Figs. 32 
and 33 were taken from the engines of the 8.8. Stella, be- 
longing to Messrs. Herskind and Woods, between Hartle- 
pool and Dover on her voyage to Bombay ; and as a 
steady boiler pressure is always maintained, the engine 
power may be considered as constant. The average 
speed between port and port from Hartlepool to Bombay 
was fully nine knots per hour, the deadweight carried 
was 3680 tons, and the daily consumption of north-country 
coal was 13.6 tons. This performance is very remark- 
able, when the dimensions of the ship are considered, 
namely—length, 302 ft.; breadth, 38 ft.; and displace- 
ment coefficient as high as 0.77. The arrangement of the 
plan is shown in Fig. 34; the special features are the method 
employed for heating the air both outside and inside the 
the uptake, and the application of balanced _firedoors, 
which on being opened shut off automatically the hot air 
supplied by the fan, both above and below the firebars. 
This is the first application of artificial draught to the 
boilers of triple-expansion engines; and should the 
results fulfil expectations, there is little doubt that the 
plan will be extensively adopted, as being yet another 
step towards economy of fuel. 

Memorandum Respecting Diagrams.—All the indicator 
diagrams shown have been drawn out from actual indi- 
cator cards. The theoretical adiabatic expansion curve 
has been constructed from the formula for the relation 
between the pressure and the volume in the adiabatic ex- 
pansion of steam: namely, that the pressure raised to 
the ninth power varies inversely as the volume raised to 
the tenth. The theoretical curve is in all cases drawn 
tangential to the high-pressure indicator line. The 
virtual or effective cut-off is obtained by drawing a hori- 
zontal line across the top of the high-pressure diagram, at 
such a level that the area of the corner A of the diagram 
above the line, is equal to the area of the vacant corner B 
below it, Fig. 5. Temperatures are given in degrees Fahr., 
and denote the total range in each cylinder. Initial 
stresses are given in pounds, and denote the product of the 
initial steam pressure in each cylinder multiplied by the 
area of that cylinder. 

The twisting moments on the crankshaft have been cal- 
culated by the following formula, the weight of the moving 
parts being neglected : 


Twisting moment in inch-tons= 


2240 cos d 

where p is the effective steam pressure in pounds per 
square inch, measured on the indicator diagram at the 
point corresponding with the angle @ of the crank; a is 
the area of the cylinder in square inches; / is the length 
of the crankin inches ; and ¢ is the angle of obliquity of the 
eae corresponding with the angle @ of the 
crank, 





Tue Unitep Arts CLus.—The first general meeting of 
the members of the new club for those belonging to the 
professions of engineering, architecture, painting, and 
sculptors was held on Wednesday evening last at the 
comfortable temporary premises off St. James’s-street. 
The meeting was very well attended, the chair being 
taken by Mr. Edward I’Anson, F.G.S., President of 
the Royal Institute of British Architects. The usual 
formalities were gone through, and a committee elected 
to carry on the necessary working details of the club, 
The name of the club is ‘* The United Arts Club,” which 
speaks for itself. 


LiverPooL ENGINRERING Society. — The usual fort- 
nightly meeting of this society was held at the Royal 
Institution, Colquitt-street, Liverpool, on Wednesday, 
November 3rd; Mr. Coard S. Pain, Assoc. Inst. C.E., 
president, in the chair. A paper by Mr. Ludwig Ben- 
jamin, M. Inst. N.A., entitled ‘‘The Practical Use of 
Stability Calculations,” was read by the author. Aftera 
brief review of the development of stability calculations, 
the author, who has taken an active part in the investiga- 
tions of that branch of science, dealt with the question 
why these calculations are not made use of in a larger 
degree by shipowners and masters. He pointed out that 
this was mainly due to three sources, and that it rested 
with three classes of men to improve upon the present 
state of things. 1. The naval] architect, who, instead of 
giving the results of his calculations in a manner easily 
understood by those who are supposed to make use of 
them, adopts a system of curves and diagrams which 
captains and others cannot be expected to understand. 
The author proposes a tabulated form which could be 
understood without scientific knowledge, and which meets 
all the requirements. 2. The shipowner, who in the case 
of mixed cargoes, often adopts a system of stowage which 
renders it impossible for any guiding information to be 
given by the naval architect, and which results in vessels 
being sometimes sent to sea in an absolutely unstable 
condition. The author pointed out that it should be a 
matter of legislation to amend this dangerous state of 
things, which is of far greater importance than the ques- 
tion of freeboard, upon which the Board of Trade has for 
so long a time been occupied. 3. The sailor, to whom a 
certain amount of blame must be attached for having so 
little confidence in the results of scientific investigation, 
trusting as he does almost entirely to his own experience, 
which experience, the author pointed out, must in many 
cases proye misleading and have dangerous results. 


p x a x Ux sin (6 + $) 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

pats Pig-Iron Market.—The warrant market was 
somewhat irregular last Thursday, but the close showed a 
gain of another 1d. per ton, making 3d. of the decline 
registered on the preceding Monday. Business was done 
during the forenoon at from 42s, to 42s, 24d. cash, also at 
42s, 2d. to 42s, 44d. one month, the close being buyers at 
42s, 2d. cash and 42s. 4d. one month, and sellers asking 
4d. more per ton. The quotations in the afternoon were 
42s. 3d. down to 42s. thd cash, and from 42s. 44d. to 
42s. 34d. one month, with buyers at the close at the lower 
quotations, and sellers at 4d. per ton higher. Friday’s 
market was depressed, and prices fell 44d. per ton. Two 
more furnaces were blown in at Gartsherrie Iron Works, 
and one was blown out at Govan Works. Transactions 
were reported in the morning at 42s. down to 41s. 104d. 
cash, also at 42s. 14d. down to 42s, O4d. one month, and 
the close was sellers at 41s. 11d. cash and 42s. 1d. one 
month, with buyers at 4d. per ton lower. In the after- 
noon business was done at 41s. 104d. to 41s. 9d. cash, also 
at 42s. to 41s. 11d. one month, and the market closed with 
sellers at 41s. 11d. one month, buyers at 41s. 10}d., and 
the cash price nominally 41s. 9d. The market was strong 
at the opening on Mon *y; and at one time prices showed 
a recovery to the extent of 2d. perton, but in the afternoon 
there was a relapse of all the early gain, and 14d. additional 
was lost. Business was done on forenoon ’Change at 41s. 9d. 
to 41s. 11d. cash, also at 41s. 104d. to 42s. 04d. one month, 
the market closing with sellers at 41s. 10d. cash and 
42s. O4d. one month, with buyers at 4d. per ton lower. 
There were transactions in the afternoon at 41s. 10d. to 
41s. 74d. cash, also at 42s. to 41s. 94d. one month, and 
the close was sellers at the lower quotations, with buyers at 
4d.-less perton. Yesterday’s market was flat, and prices 
closed 24d. per ton under those of the preceding day, and 
4d. under last week’sclose. It was reported that three of 
the four furnaces recently damped down at Shotts Iron 
Works had again been put on full blast, making 72 in 
actual operation, as compared with 91 at this time last 
year. ‘Transactions took place in the forenoon at 41s. 7d. 
to 41s. 8d. cash, and at 41s. 94d. and 41s. 10d. one month, 
with sellers at the close at the higher quotations and buyers 
offering 4d. per ton under. In the afternoon the quota- 
tions ranged from 41s. 74d. to 41s. 5d. cash, also at 41s. 9d. 
to 41s. 74d. one month, the close being 41s. 5d. cash and 
41s, 7d. one month nominal. Business was done this 
forenoon at 41s. 3d., 41s. 24d., and up to 41s. 4d. cash, 
also at 41s. 43d. to 41s. 6d. one month, and the close 
was 41s, 44d. cash and 41s. 64d. one month nominal. 
In the afternoon transactions took place at 41s. 44d. 
and 41s, 5d. cash, also at 41s. 64d. and 41s. 7d. one 
month, with sellers at the close at 41s. 5}d. cash 
and 41s, 74d. one month, and buyers at 4d. per 
ton lower. The decline in prices noticed in the 
foregoing remarks has begotten a sort of feeling that 
the recent rapid rise was not a genuine indication of 
improvement in trade, but the opinion is extensively held 
that the acute depression is now disappearing, and that 
things will gradually come to a proper bearing. Some of 
the leading ironfounders report a better demand for goods 
of various kinds, and there is more pig iron being con- 
sumed in the malleable iron and steel works. The ship- 
ments of pig iron from all Scotch ports showed a decided 
improvement last week, the total being 9235 tons, as com- 
pared with 6364 tons in the preceding week, and 7617 tons 
in the corresponding week of last year. The United 
States took 900 tons; Canada, 100 tons; South America, 
220 tons; Australia, &c., 478 tons; France, 120 tons; 
Italy, 100 tons; Holland, 270 tons; China and Japan, 
250 tons; and other countries took smaller quantities. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 834,240 tons yesterday afternoon, 
as compared with 832,629 tons yesterday week, showing 
for the week an increase of 1611 tons. 


The Coal Trade.—Coalmasters report a better demand 
for coal this week, but that the shipping department is 
hampered by a scarcity of vessels at the west coast ports. 
Splint coal is a shade firmer in price, but generally the 
quotations show no change. In anumber of instances the 
miners have receded from the policy of working only four 
days a week, and have returned to the practice of taking 
pe one idle day per week. There seems to be a prospect 
of a collision arising in Lanarkshire, a number of the coal- 
masters having organised themselves in defence of any 
firms whose men may be brought out on strike by the 
union. Itis to be hoped that harmony may be main- 
tained by the adoption of the give-and-take principle on 
both sides. 

A Threatened Strike in the Steel Trade.—A few days ago 
there seemed to be a prospect of the steel melters in the 
employment of the Steel Company of Scotland coming 
out on strike for a higher rate of wages ; but Mr. James 
Riley, the general manager, took a number of the pro- 
minent men into his confidence and allowed them to see 
the actual cost charges for production as compared with 
the prices realised at various times recently for steel sent 
outof the works. The men have listened to Mr. Riley’s 
recommendations on the subject, and so the threatened 
strike is not to take place. The Steel Company are at 
present very busy, and have good prospects before them. 
The only difficulty in the way seems to be a matter of 
getting better prices, which will no doubt shortly come. 


The New Argyllshire Railway.—The proposed railway 
line to Ardrishaig and Lochgilphead, which is being pro- 
moted by the North British Railway Company, is being 
surveyed and measured. The station, it is thought, will 
be in the vicinity of Ardrishaig pier. From thence the 
rails, carried along the seashore, will run in an almost 
direct line to Auchanshelloch, with a branch from there to 
Duntroon, five miles distant, with steamer connection 
there, and then branching off to the right they will follow 
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the River Add for some distance. Crossing the hills to 
Furnace, the train will be then ferried across Loch Fyne 
by the American process, which has been successfully 
operated for years on the Straits of Corquinez, California. 

rom the eastern shore of Loch Fyne the line will go on 
and join the existing line at Craigendoran or Helensburgh. 
The time occupied in travelling from Ardrishaig to 
Glasgow, a distance of sixty-five miles, would be two 
hours and a half, 


New Shipbuilding Contracts,—Several contracts for new 
vessels has lately been placed with Clyde and East Coast 
firms, but the most important is an order which the 
Peninsular and Oriental Steam Navigation Company 
have given to Messrs. Caird and Co., Greenock, for a 
steel steamer of some 7000 tons. New orders have also 
been placed with a Dundee firm, and with the Grange- 
mouth Dockyard Company. 


A Well-Deserved Honorarium.—At the last monthly 
meeting of the Clyde Navigation Trust—Lord Provost 
M‘Duie presiding—it was unanimously agreed to present 
an honorarium of 300/. to Mr. Archibald Hamilton, 
the resident engineer at the new graving dock which was 
recently opened for regular use. 


Highland and Agricultural Society of Scotland.—An 
ordinary meeting of this Society was held in Edinburgh 
last week. On the recommendation of the judges the 
following premiums were awarded: Turnip thinners— 
15l. to General Briggs, Strathairly, Largo. Sheaf-bind- 
ing reapers—55l. to R. Hornsby and Sons, Grantham ; 
451. to W. A. Wood, Worship-street, London. Manure 
distributors—15/. to Ben. Reed and Co., Bon-Accord 
Works, Aberdeen. It was reported that at a meeting of 
the Committee on Machinery, held on the 2nd November, 
the following premiums were suggested to be offered at 
the Perth Show, namely: 1. The most efficient and 
economical machines for depositing on or in the soil, by 
one operation, clover and similar seeds, and that either 
in one general mixture from the same hopper, or separate 
mixtures from separate ages yor of seeds of the clover 
type or form, and of seeds of the ryegrass type or form, 
special regard being had to the regular and even delivery 
of the seed on hilly and uneven ground, 15/. and 7. 
2. For the most convenient, easily erected, and accurate 
and economical weighing machine for farm carts and for 
live stock, to weigh up to 3 tons. Exhibitors to state the 
whole cost of erection, including all material required, 
but exclusive of cartage, 10/. 3, The best and most 
useful collection of sanitary appliances, 5/. The directors 
approved of the various premiums suggested. 


Development of the Marine Engine.—This was the subject 
of a very comprehensive paper communicated last Wed- 
nesday evening to a meeting of the Philosophical Society 
of Glasgow, by Mr. Henry Dyer, M.A., formerly prin- 
cipal of the Imperial Engineering College of Japan. 


Institution of Engineers and Shipbuilders in Scotland. — 
The opening meeting of the new session of the graduates’ 
section of this institution was held last night, when an 
address was delivered by the president, Mr. George C. 
Thomson, F.C.S. The principal portion of it was devoted 
to an account of some experimental researches on lead 
water pipes as affected by frost and by internal pressure 
artificially applied. It gave rise to a most interesting 
discussion. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Increased Railway Accommodation in East Derbyshire.— 
The Midland Railway Company is making an extension 
from Glapwell to Teversal, and this will open out a new 
communication to Mansfield and Nottingham. The con- 
tracts for making the various cuttings, &c., have been let 
to Mr. Joseph Tomlinson, contractor, of Derby, who has 
already completed a deep and extensive cutting near to 
Staveley Station, the contract for which was about 18,000/. 
Near to Glapwell, and on the borders of Hardwick Park, 
belonging to the Marquis of Hartington, the engineers 
have met with some very hilly country, which has necessi- 
tated tunnelling operations. These have been commenced 
by the contractor, the length being about 900 yards, and 
it is stated that the contract for this and the remainin 
portion of the work in extending the line to the Teversa 
branch, amounts to between 35,000/. and 40,0007. 


Electric Lighting at a Leeds Music Hall.—The lounge in 
the Princess Palace Music Hall, Leeds, has been fitted 
with thirty Swan incandescent lamps. Each lamp is 
nominally of 20.candle power, and the whole are worked 
from accumulators supplied by the Electric Power Storage 
Company. 


Hull Wagon Company, Limited.—An order has been 
granted by Mr. Justice North for the winding up of this 
company. Mr, Lawson, who appeared before the court 
in support of the motion, said the company was esta- 
blished in 1878 with a nominal capital of 25,000. ; 1706 
shares had been subscribed, 37101. had been paid up, and 
the rest was irrecoverable. The company bought some 
land in 1878, and paid a deposit of 100/., but they had 
expended 5500/. on the land. The company was insolvent, 
and could not pay its debts. 


Whitby Harbour Improvement Scheme.—The Whitby 

arbour Trustees have ordered a new dredge, at a cost of 
about 70007. It isto be delivered in about four months. 
On the arrival of the dredger at Whitby, the process of 
clearing the harbour of the vast accumulation of mud and 
sand will be proceeded with, and the scheme for a 
general and thorough improvement of the port will be 
commenced. When complete, there will be 6 ft. draught 
of water at low tide. The North-Eastern Railway con- 
templates improvements of a like character, the aim being 
to make the port a first-class fishing centre. The whole of 





the improvements are estimated to cost between 20,0007. 
and 25,000/. 


A New South Yorkshire Iron Field.—Some three years 
ago it was reported that a fresh bed of iron had been dis- 
covered at Conisborough. The trustees of Lord Conyers 
have been prevailed upon to have the matter thoroughly 
investigated, anda couple of shafts have been sunk ‘for 
this purpose. The particular part of the estate where the 
work is being carried on is at what is known as the Park, 
near Micklebring. One of the shafts has already been 
taken a depth of 30 ft., and a bed of iron ore has been 
reached. The operations are being carried out according 
to the directions of Mr. George White, mining engineer, 
of Wakefield, on behalf of Lord Conyers. It is believed 
that the ore extends from Conisborough as far as Shire- 
oaks, in Nottinghamshire. The quantity of the material is 
confidently declared to be very considerable, but the im- 
portant point which has to be elicited is, as to its quality, 
and whether it is sufficiently good to warrant the expense 
of working it. The researches are being supported by the 
mineral owners of the district. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
‘MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market was 
very well attended. Prices were a little easier, No. 3 
Cleveland pig being quoted $2s. 6d. per ton f.o.b. Tees. 
The amount of business transacted was small owing to 
the fact that transactions on a large scale have been 
recently done, and buyers and sellers alike appear to 
be satisfied with the temporary lull. It is matter 
for congratulation that the shipments continue so good. 
There have been exported from Middlesbrough up to 
date this month .21,300 tons of pig iron as compared 
with 26,800 tons last month, rol 13,200 tons at the 
corresponding period last year. The Board of Trade 
returns, too, are satisfactory, and show a large increase 
in the exports of iron and steel. These important facts 
have tended to strengthen materially the position of the 
markets, and people are more sanguine that trade next 
year will be better than was anticipated. The local con- 
sumers mt pes more business, and the deliveries inland are 
very well maintained, The hematite pig iron trade is 
steady at 44s, to 45s, per ton for mixed numbers f.o.b. 
east coast ports. There is nothing new to report in the 
manufactured iron trade of the North of England, and 
prices are pretty much the same as those quoted during 
the past few weeks. There is rather more inquiry for 
plates and angles. 

Engineering and Shipbuilding.—Locomotive engineering 
continues somewhat depressed on the Tyne, but there is 
a good deal of activity in the marine shops. There is 
certainly more doing than was expected a little while ago, 
and prospects for the winter are more encouraging. The 
pan ero yards have a fair ainount of work on hand, 
and fresh orders are expected. On the Wear the position 
of affairs is somewhat improved, but there is still a great 
deal of depression. At the Hartlepools the shigbolilis 
industry is more active, and the marine engine, shops are 
busier. It is believed that there is work in hand which 
will employ these industries for the next few months. On 
the Tees Messrs. Pearse and Co. at Stockton are finishing 
one of ‘the largest vessels which has been built on that 
river, and have a small order to go on with. They are 
also in negotiation for the building of other steamers. At 
South Stockton Messrs. Richardson, Duck. and Co. have 
one vessel in frame, another nearly complete, and are 
laying down a third. This firm also are negotiating 
for the building of othersteamers. Messrs, Craig, Taylor, 
and Co., of South Stockton, have two vessels for 
sale, and have secured orders for two steamers to be built 
in steel. At Middlesbrough, Messrs. Raylton, Dixon, 
and Co., who last week launched the fine Atlantic liner 
for Messrs. Wilson, of Hull, are rapidly onan ee 
vessel, which will be delivered this year. Messrs. Dixon 
have another fine steamer on the stocks for the China 
coast trade which will be launched this year, and they 
are building another steamer for sale. Other orders are 
expected. 

The Coal and Coke Trades.—The fuel trade is steady 
and prices are unchanged. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of steam coal amounted 
to about 150,000 tons, and the collieries are stated to be 
fairly well employed ; prices have, however, ruled weak. 
Small steam coal has been in rather strong demand, and 
the house coal trade has also been active. The manu- 
factured iron trade has shown a better tone, more espe- 
cially as regards steel rails. 


The Tin-Plate Trade.—The exports of tin plates have 
been increasing, some of the works have taken good orders 
for plates of the best quality. 


The Severn Tunnel.—This important work will be opened 
for passenger traffic December 1. 


Boiler Testing.—With a view to insure the efficiency of 
the boilers in the ships of the Royal Navy, a fleet circular 
has been issued by the Board of Admiralty directing that 
additional periodical examinations shall 4 made by an 
engineer, other than, and senior to, the officer in charge, 
and that he shall then drill-test at least one in four of the 
boilers, or drill the plates wherever he shall think they 
will be most worn in order to ascertain exactly their 
thickness. While ships are in commission, these tests 
are to be made at intervals of from eighteen months to 
two years, and no ship is to be taken out of the reserve 
for commission without the boiler being thoroughly tested 
in this manner, 





To be Sold out of the Service.—The Bittern, Fly, Growler, 
Hart, Lynx, Moorhen, Pert, Seagull, Simoon, Teredos, 
and Thetis, now in the Hamoaze at Devonport, are to be 
sold out of the service. A number of other vessels have 
also been removed from the effective list. 


The Bute Docks.—On Friday some of the trustees of the 
Marquis of Bute, with their secretary, accompanied by 
Sir W. T. Lewis, arrived at Cardiff. On the following 
morning they visited the Bute Docks, and went down to 
the bottom of the new Roath Dock and inspected the 
foundations of the new — Mr. M‘Connochie having 
handed Mr. Pitman a silver trowel, that gentleman pro- 
ceeded to key the arch of the jetty inthe dock. The jetty 
will be a great boon to the docks, as it will give 1600 ft. 
more quay space. 

The Bristol Channel.—In reply to a copy of a resolution 
advocating the formation of a national harbour of refuge 
for the Bristol Channel, passed by the Swansea Chamber 
of Commerce, the following letter has been received: 
**10, Downing-street, London, October 10, 1886. Sir,— 
Lord Salisbury desires me to prima the receipt of 
your letter of the 25th inst., and copy w ich accompanied 
it of a resolution passed by the Swansea Chamber of Com- 
merce advocating the construction of a national harbour 
of refuge for the Bristol Channel. I am to state that the 
views of the Chamber shall receive consideration. I am, 
sir, your obedient servant, J. F. Daly.—The Secretary 
Swansea Chamber of Commerce,” 


Wages in Wales.—The Melingriffith Works of the 
Cardiff Iron and Tin-Plate Company, which had been 
closed for a week, have resumed operations. Nearly 200 
of the men have agreed to a reduction of 10 per cent. ; the 
remainder, about 150 in number, refuse to go in at the 
reduction. 


Colliery Enterprise.—It is stated that the Messrs. 
Nixon have decided to sink a pit next spring on the 
Lletty Turner Farm, Mountain Ash, tothe No. 3 seam. 


Water Supply of Bath.—The Bath Town Council met on 
Friday to further consider the report of a committee re- 
commending an outlay of 32,000/. for the extension of the 
water supply. Mr. Walker moved, “‘ That the Council 
recommends the committee to carry out an extension of 
the waste meter system to all parts of the city, and to 
place themselves in communication with Dr. Parfit’s 
executors for an additional supply of 70,000 gallons from 
the works at Midford, or for the purchase of the works 
and goodwill in the terms of the agreement already 
entered into.” After considerable discussion, the resolu- 
tion was lost by 18 to 16. 


The “ Collingwood.”—The Collingwood, which recently 
sailed from Cardiff, received there a new boiler con- 
structed by the Wallsend Slipway and Engineering Com- 
pany, Limited. It is made of mild steel and is hydraulic 
rivetted throughout. It is 15 ft. in diameter, 10 ft. long, 
and has four furnaces. The whole job was executed in 
four months. 








THE YORKSHIRE BormLeR INSURANCE AND STEAM 
Usrrs’ Company: Erratum.—In noticing last week 
(vide page 473) the purchase by this company of the 
business of the London Mutual Boiler Insurance Com- 

ny, we by error spoke of Mr. J. C. Chapman as having 

ormerly been the engineer of the latter company, whereas 
he was formerly and still continues to be the representa- 
tive in London of the Yorkshire Company. 

DIARIES FOR 1887.—We have received four specimens 
of pocket diaries, published by Messrs. John Walker and 
Co., of Farringdon House, Warwick-lane, E.C. They 
are excellently got up, both as regards binding and print- 
ing, and the arrangement displays considerable ingenuity 
and regard for the convenience and requirement ef the 
public. A good and novel feature in these diaries is that 
the pencil is held in a sheath at the back of the book 
instead of the front. 





TRON PLATE WEIGHT TABLES.— Messrs. Crosby Lockwood 
and Co, have published a volume of iron plate weight 
tables, compiled by Messrs. H. Borlinson and W. H.Simp- 
son. This book contains the calculated weights of upwards 
of 150,000 different sizes of iron plates from 1 ft. by 6 in. 
by fin. to 10 ft. by 5 ft. by Lin., worked out on a basis of 
40 lb. to the square foot of iron of 1 in. in thickness. The 
lengths vary by single inches, the breadths by half inches, 
and the thicknesses by quarters. 





Tue Exxcrric Licut.—A successful installation of the 
electric light has just been completed at the offices of the 
Prudential Insurance Company, designed and carried out 
by Messrs. Bernard, Drake, and Gorham, forthe Electrical 
Power Storage Company. Gas has been entirely doneaway 
with, and the difference in the atmosphere of the building 
is much appreciated. The number of lamps at present 
fixed is about 1500, supplied by two Crompton dynamos of 
500 amperes each, and two Siemens machinesof 200. There 
are 528 electric power storage cells of the 31 R type in 
glass boxes coupled throughout four cells in parallel and 
capable of supplying about 1000 lamps for nine hours. 
The engine plant consists of two horizontal engines of 
35 horse-power nominal, made by Messrs. Marshall, Sons, 
and Co., of Gainsborough, which each develop 110 brake 
horse power. The steam is supplied to these by three 
large locomotive boilers constructed to work at 90lb. 
pressure. Arrangements are made, both for the purifying 
of the water and also for heating it on its passage to the 
boilers. The distributing switch boards in connection 
with the building have been carefully worked out; the 
switches are throughout of “‘ring contact” pattern. This 
is by far the largest accumulator plant in England, and 
ha working of the cells will be watched with considerable 
interest, 
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THE MARCHANT ENGINE. 

Iv our article upon the ‘‘ Marchant Engine,” on 
page 426 of our issue of October 22, when referring 
to the further trials promised, we ventured to predict 
that the result would be ‘‘a revelation to those 
who have put faith in the devices so far em- 


“| Steam, 252 1b. ; brake pull, 78 Ib. ; 
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ployed.” The trial promised has now come off, 
om with the result which any educated engineer 
would have expected. Instead of .8 Ib. of coal per 
brake horse-power, the reading given for the former 
trial, it is now shown that the fuel rate on that 
occasion must have been about 4 1b. of coal per brake 
horse-power per hour. 

The new trial, which came off on Wednesday last 
at the works of Messrs. Fraser and Fraser, the 
well-known boilermakers of Bromley-by-Bow, was 
arranged for at the urgent request of the editors 
of the Electrical Review and Mr. Reckenzaun, who 
had conducted the previously reported test, and who 
kindly arranged that we should be represented at 
the new trial. The editors of our contemporary— 
as is amply shown by the letter from them which 
we publish on page 506 of the present issue—and 
Mr. Reckenzaun have acted in this matter in the 
most perfectly honourable and straightforward way, 
but they have been much too generous in accept- 
ing as accurate the representations made to them 
by Mr. Marchant, and those associated with him. 
Mr. Reckenzaun says in his letter in the Electrical 
Review, October 22: ‘It would be ungracious 
of me to question the veracity of Messrs. Mar- 
chant, Downie, and Fraser Brothers; they must 
all know how F and E are in relation to the 
brake when it is in operation, and I am bound 
therefore to accept what they assert to be true re- 
garding it.” On Wednesday, Mr. Reckenzaun 
made ample amends for this mistake of his, by in- 
sisting that not only the support F but E also 
should be wholly removed. He was led before into 
believing that all was clear below the brake, but 
this time he had the water pumped out of the pit 
so that the actual arrangement could be inspected. 

The stop F had been removed but the support E 
was in its place, a very stiff spring, as described in 
Mr. Hollick’s letter which we published last week. 
The engine driver was the only representative of Mr. 
Marchant then present. He showed himself to bea 
most zealous partisan in behalf of his employer, and 
said all he could to avoid having the spring E re- 
moved. He expatiated upon the great weight of the 
brake, 7 cwt., all upon the overhung flywheel. 
When at last he saw that the engineers present were 
determined to have that carte blanche which had been 
promised, he removed the piece E, and the brake 
was then freely supported upon the flywheel. A 
touch with the hand then caused it to oscillate freely, 
the upper block rolling upon the flywheel. A light 
was then held under the wheel to make sure that 
the lower block was quite clear of support at the 
side also. 

When the inspecting engineers arrived the engine 
was running with the brake in action; steam, 175 lb. ; 
pull on Salter’s balance, 234 lb. ; revolutions, 146 
per minute, The engine was then stopped for the 
above-mentioned inspection and to remove the sup- 
port E. When started again the readings were : 
revolutions, 56. 
The revolutions and the pull on the Salter’s 
balance were, however, then both very unsteady. 

A discussion at this time arose with the engineer 
about doing something to the brake in the pit. 
This proposition was resisted. The engineer was 
requested to get as great a pull as possible on the 
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He then proposed 
to unscrew the nuts to get more washers under 
He was told that was quite unneces- 
sary, as it was shown that he could stop the 
engine by very little screwing. He then or- 
dered his assistant to unscrew the nut of one 
of the brake bolts while he unscrewed the 
other. The inspecting engineers suspected that his 
object was to drop the lower brake block, and 
thereby bring the experiments to a breakdown ter- 
mination. They interfered and insisted that the 
nuts should not be further slackened, one of them 
standing by to see that the attempt was not carried 
out. The readings were all the time very unsteady 
except that of the steam gauge, which was at 252 Ib. 
at the commencement of the free-brake tests, and 
was 249 lb, at their termination. To get a higher pull 
the engine-driver jockeyed the speed, reducing the 
grip to let the engine run off, and then bringing 
it up suddenly by the brake, when the pull would 
rise to 1001b. and the engine stop showing a pull of 
951b. A note made of the readings is as follows : 


Steam. Pull. Revolutions. 
252 59+9 108 
52+9 132 
544+9 122 
250 49+9 130 
249 95+9 Stopping 





Do what he liked, the engine-driver could show 
no better results than these. He said ‘that was 
all he could do with that leaky boiler.” What the 
leaky boiler had to do with it only he can explain ; 
the steam pressure was peaetieally 250 Ib. steady, 
and he gave the engine steam without stint. A 
promise was made to the engine-driver that it would 
be taken into account that, according to his view, 
the effect of the weight of the brake frame on the 
brake wheel was equal to 70 horse-power. He 
seemed satisfied that that would be remembered, 
and said the weight of the brake was quite 7 cwt., 
but to be liberal he was assured that it would 
be counted as 10 cwt. How he means to count 
it we do not know; but to fulfil the promise made 
to him we have placed his statement before our 
readers that they may see upon what absurdities 
the Marchant engine fallacy has been supported. 

Is it worth while calculating the economic result 
obtained ? On this occasion no fuel tests were made. 
In the tabulated statement accompanying the 
report given in the Electrical Review of September 
17 the steam pressure was, say, 225 1b., and the 
brake pull about 320 lb., at say 130 revolutions per 
minute. A brake test is a statical test, there- 
fore in referring the result obtained now to the fuel 
result obtained previously, the speed of the engine 
has not to be taken into account. We have now 
the brake pull, say 64 lb., with steam 250 and re- 
volutions say 132. Before, with steam 225, the 
pull is given as 3201b. We conclude, therefore, 
that this 320 Ib. represents five times the pull 
actually exerted by the engine. Therefore we 
say that instead of .8 lb. the Marchant engine re- 
quires 4 lb. of coal per brake horse-power per hour, 

In Mr. Marchant’s letter last week, page 481, he 
asks us to state what his system is, upon which we 
have pronounced an opinion to his injury. We 
have always endeavoured to be truly kind to Mr. 
Marchant. They are his most cruel foes who have 
encouraged him in this perversity of invention. 
Eighty per cent. of the result obtained at the former 
trial was due to a system of stops and fulcrums intro- 
duced to render inaccurate the reading of the brake. 
The remainder of his system is an attempt to overdo a 
good thing ; to go beyond what is done in Mr. Weir’s 
feed-heater system. Mr. Weir's principle is that if 
feed water can be heated by steam which has done 
work, the whole of that workis obtained at the rate of 
the mechanical equivalent of heat, and the tempera- 
ture of the condenser may be kept low so as to gain 
also an advantage in increased vacuum effect. The 
limit to this is that the heated water must be all 
water, not steam and water. A very small portion 
therefore of the whole steam is required for this feed 
heating, and, therefore, the gain referred to is ob- 
tainable upon only that small portion of the working 
steam. The fact that part of the effect is produced 
according to Joule’s equivalent does not exalt the 
result for the whole steam above Carnot’s limitation. 
This is because the lower limit of temperature from 
which the feed is heated ismuch below thetemperature 
at which the steam begins to exhaust. Several of 
our correspondents have explained clearly that it is 
impossible to make a gain by working steam from a 
boiler through any engine or pump and back again. 
Say that 80 per cent. of the steam effect is pro- 
duced on the brake, then every foot-pound of avail- 
able steam energy on its outward track would do 
.8 foot-pound, and to get it into the boiler again 
there must be 1 -- .8=1.25 foot-pounds done upon 
it. The loss of effect would be 1.25 —.8 = .45. 
Two-thirds only of the steam is treated in this way 
in the Marchant system, so that the effect is that in 
working with 1 foot-pound of available energy in 
the steam, there would be obtained upon the whole 
in the first cylinder 


4-3x.45=,th 


or practically nil, and only the low-pressure cy- 
linder effect of the 4 1b. would be obtained. That 
is to say, the effect of the system is to entirely 
cancel the work of the high-pressure cylinder. The 
Marchant arrangement is thus a system whereby the 
effect of 100 lb. steam in a single cylinder is ob- 
tainable from steam of 250 lb. pressure and two 
cylinders. 

Mr. Marchant has written us a letter in which 
he refers to the weight of the brake-blocks. The 
weight of the brake-blocks, even if they were 
twice what they are, would have no effect what- 
ever upon the result of the test, save so far as their 
weight would slightly increase the journal friction of 
the crankshaft—a quite unimportant amount. The 
pull upon the Salter’s balance is the only action to be 
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taken into account. If the blocks are heavy, the 
friction will be more upon the upper brake-biock, 
that is all, but the friction of the two blocks is 
added together for us in the reading of the Salter’s 
balance ; their difference has no signification. 





THE ELECTRICAL TRANSMISSION OF 
ENERGY. 

Wuitst M. Marcel Deprez has been occupied in 
carrying out his important series of experiments on 
the electrical transmission of power between Creil 
and Paris, of which we have from time to time pub- 
blished particulars, M. H. Fontaine, who, at the 
Vienna Exhibition of 1873, made the first public 
demonstration of this nature, addressed himself to 
the task of realising in a simple and inexpensive 
manner, a means of electrical transmission which 
should fulfil the conditions of the imposing pro- 
gramme prepared by his scientific competitor. He 
first cut out one of the costly elements of the in- 
stallation, by placing the generating and receiving 
dynamos in the same building, and by substituting 
for the line connecting the station at Creil with 
that at La Chapelle, a resistance equal to 100 
ohms. Of course the objection may be fairly made 
that an experiment which is to serve as the basis 
of practical applications, must be carried out as 
closely as possible under actual conditions, with 
a working line, which would introduce all the diffi- 
culties and contingencies of practice. But on the 
other hand this strict approximation to reality 
is purchased very dearly, and the information it 
affords is scarcely worth the cost of 112 kilometres 
of heavy cable, and special posts required for the 
Creil experiments. hen it is possible to obtain 
at a nominal cost the equivalent of this line, with 
the additional advantage of being able to follow 
each phase of the experiment at both ends at the 
same time, without any of the complications in- 
separable from widely separated stations, there 
can be little question as to the advantage of M. 
Fontaine’s method. 

The experiments were carried out at the works 
of the Compagnie Electrique, and no new appa- 
ratus was introduced during the trials. The dy- 
namos employed were Gramme machines of the 
‘*Superieur” type, but in order to attain the 
enormous tensions employed by M. Deprez with his 
specially constructed dynamo, M. Fontaine placed 
four machines in series in such a way as to obtain 
a fall of potential of 6000 volts; the current was 
about 10 amperés. The receiving machines were 
three in number of similar type, and also arranged 
in series, and the primary motor was a 100 horse- 
power engine. Under these conditions an experi- 
ment was carried out by M. Mascart, with the 
following results which were embodied in a paper 
submitted by him to the Academy of Sciences on 
the 20th of October last : 

Speed of engine ; .. 56 rev. per min, 
" Generator te ie .-. 1298 oie 
Difference of potential at the ter- 
minals of Ist dynamo ... & 
Do. ii 
Do. 
Do. Sth os i me 
Difference of potential at the end 
of conductor “ee 3 
Resistance of line 
Current sd 
Power of engine... 
Useful energy of engine * 
Energy imparted to generating 
dynamos and transmitted to re- 
ceivers se wi Ae ... 95.88 horse-power 
Speed of receiving dynamo ... 1120 revolutions 
Work delivered at the brake . 49,98 horse-power 
Efficiency... od fo 52 per cent. 

If these results are compared with those em- 
bodied in the report of M. Maurice Levy upon the 
Creil experiments, it will be seen that the two ex- 
periments have been made under technical condi- 
tions practically similar. Bus the former are far 
superior as regards the economic phase of the pro- 
blem. M. Levy estimates that the transmission of 
50 horse-power from Creil to Paris would require 
a generating dynamo costing 50,000 francs and a re- 
ceiver costing 30,000 francs, besides the conductor. 
In the experiment of the Compagnie Electrique, 
the seven Gramme machines represented a total 
value of 16,450 francs and a total weight of 8400 
kilos., so that the transmission of 50 horse-power 
through a resistance of 100 ohms involved, per 
horse-power, the use of 167 kilos. of dynamo at a 
price of 2 francs per kilo. 

These figures are interesting because they corre- 
spond with those under the best industrial condi- 


... 9.34 amperes 
. 112.8 horse-power 
85 per cent. 





tions that have been realised up to the present 
time in the transmission of power through con- 
siderable distances. Moreover, it is evident that 
there would be a great advantage in using a 
uniform and commercial type of dynamo grouped 
to any desired extent, instead of building special 
machines for every separate nature of installation. 
Whatever may be their practical value, it is clear 
that these experiments of M. Fontaine mark a 
distinct progress towards the solution of the in- 
teresting problem of the transmission of power by 
electricity. 








TORPEDOES. 

PREFACING a more comprehensive review of the 
torpedo question, which we hope to present our 
readers at an early date, the importance given the 
results of the recent experiments in Portsmouth 
Harbour against the Resistance, requires careful 
consideration by our authorities before accepting 
them as conclusive evidence for or against this 
system of attack. The experiment made Novem- 
ber 2 with the 16 in. Whitehead torpedo was appa- 
rently made under circumstances which were most 
favourable to the torpedo, Without risking the 
lateral deviations inherent in this type to so marked 
a degree, or the probable rebounding of the torpedo 
from the ship’s side before explosion, this White- 
head was not fired from its gun, but was lashed in 
a longitudinal direction to the ship’s bottom, near 
the bilge keel, about 8 ft. from the water-line, and 
was exploded directly in contact. It contained 
93 lb. of gun-cotton, and was laid sufficiently under 
the water-line to insure supposed destruction. That 
it did not, must of course startle not only the 
majority of artillerists, but particularly those en- 
thusiasts who give marvellous ranges to the power 
of submarine projectiles. 

Many will urge that this last experiment must be 
accepted as a death-blow to any torpedo system, for 
while they did expect the net to be of use when 
placed at a reasonable distance from the ship’s side, 
they were confident that the explosion of the 
ordinary charge of the 14-in. or 16-in. Whitehead 
torpedo would completely destroy any ship with 
which it came in contact. We are not sure but 
that they are right in this opinion, for carefully as 
the Resistance experiments seem to have been 
made, it does not appear to us that they were car- 
ried on under fighting conditions. 

The results, however, will prove a serious lesson 
to torpedo champions, and demonstrate to all 
other enthusiasts, that not only the torpedo cannot 
take the place of all other weapons, but neither is 
there any other one arm that can be solely relied 
upon for either offensive or defensive success. 

It would be as absurd to take a ship into action 
with but one type of weapon as to send a doctor to 
sea with but one medicine. A captain must be 
prepared for the various situations in which he 
may be placed, selecting that instrument which 
will best meet the circumstances. 

In Mr. Jaques’ ‘‘ Torpedoes for National De- 
fence,”’* which is evidently one of numerous reports 
that he has prepared for the Naval Department or 
Congress of the United States, we find many 
pertinent statements, which show that he has 
endeavoured to review this question as compre- 
hensively and without prejudice, as other subjects 
to which we have already referred. In regard to 
this question, he says, ‘‘The most powerful tor- 
pedo system that can be conceived cannot take the 
place of all other defences ; ships, both armoured 
and unarmoured, are indispensable to prevent 
blockade and to destroy commerce. The three 
lines — fortifications, torpedoes, and ships— are 
absolute requisites of a proper and sure defence, 
and heavy guns are imperative, not only for these 
ships, but to prevent countermining, removal, and 
destruction of the interior and channel torpedoes.” 

The principal reason for the exaggeration of the 
power of submarine attack is the absence of suit- 
able experiment and wide experience. Inquiries 
into the organisation of our torpedo service will 
show that only a limited number of officers have 
had any experience with torpedoes, and the state- 
ments of inventors and manufacturers have been 
relied on almost entirely as to their efficiency, 
because comprehensive experiments have not been 
made with the various types under the different 
conditions that are liable to occur in action. In 
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fact our authorities are still in the dark as to what 
can actually be done with automobile torpedoes, 
and although the genius of our torpedo officers has 
been brought to bear upon the old ship to doom 
her to destruction, her name was well bestowed, 
and the Resistance still floats, a testimony of the 
fallibility of the torpedo or-the want of savoir faire 
in experiment. 





THE DEVELOPMENT OF THE RAIL- 
WAY SYSTEM. 

THE development of the railway system in the 
United Kingdom and the colonies, was the subject 
which Mr. Edward Woods took for his presidential 
address when he assumed the chair of the Institu- 
tion of Civil Engineers last Tuesday evening. This 
subject was peculiarly appropriate, as the name of 
the speaker is associated with many important rail- 
ways in different parts of the world. He commenced 
his review of the subject at the Liverpool and 
Manchester Railway, with which his early years were 
associated. At that time it was considered a re- 
markable performance when the ‘‘Samson,” a 
locomotive built by Robert Stephenson, conveyed a 
load of 107 tons of merchandise from Liverpool to 
Manchester at an average speed of twelve miles an 
hour, with assistance from three other engines up 
the Rainhill incline. The line was laid with 35 lb. 
rails supported on stone blocks, and every effort 
made to secure a rigid roadbed. In the Bolton and 
Manchester Railway the rails were laid on solid 
stone walls for the same purpose. Even Brunel, 
who prepared a timber bed, drove piles to carry 
the longitudinal half balks, on which he sup- 
ported his rails. A short experience led to the 
abandonment of the stone supports, and to the 
adoption of a heavier rail of uniform section. 
Since then the weights of rails have steadily 
increased, until now sections of 86 lb. to 90 lb. 
per yard are coming into vogue on the main 
lines. The cost has at the same time declined ; the 
original rails of the Liverpool and Manchester line 
cost 111. to 12/1. per ton, while steel rails have re- 
cently been delivered free on board at less than 
3l. 10s. aton. At the commencement, the gauge of 
4 ft. 84 in. was adopted without question, but in 1838 
the battle of the gauges was fought, and the Great 
Western was built witha 7 ft. gauge. Commercial 
experience has awarded the victory to the narrow 
gauge. 

While the track has undergone great improve- 
ment during the experience of the President of 
the Institution of Civil Engineers, the locomo- 
tive has acquired four times more steaming 
power, coupled with six times the weight of 
the ‘‘ Planet,” which was the accepted type from 
1832 to 1836. The weights are as 7} tons to 
45 tons; the firegrate area as 7 square feet to 
20 square feet, and the heating surface as 300 ft. to 
1400 ft. The consumption of fuel at first was most 
extravagant, owing to the excessive back pressure. 
The valves were altered with the result that the 
expenditure of coke fell from 12,600 tons in 1839 
to one-fourth that amount in 1843, with a greater 
trafic. Expansive working with higher pressures 
was commenced in 1838 on the ‘‘ Cyclops,” and the 
link motion, invented by Mr. Willlam Howe, fol- 
lowed in 1842. Recently several substitutes for 
the link motion have been introduced by Joy, 
Stevens, Walschaert, and others. The speaker then 
gave a rapid account of the principal types of modern 
locomotives, alluding to the compound engines of 
Mr. Webb and Mr. Worsdell, and then turned to 
the special locomotives built for working inclines, 
such as the Consolidation engine, the engines of the 
Strong Engincering Company, of Philadelphia, the 
engines of the Tell Railway, the Abt Railway, and 
other rack lines. 

Mr. Wood’s experience in foreign enterprises led 
him to speak of the network of railways which have 
been constructed in the neighbourhood of Bilbao, 
consequent on the demand in this country for 
Spanish ores to be used in the manufacture of steel. 
Owing to the facilities provided by engineering 
works, the ore, which in 1872 cost 35s. a ton in our 
ports is now landed at South Wales at 10s. to 10s. 6d. 
per ton. The Canadian Pacific Railway is an enter- 
prise which naturally occupies considerable space in 
a review of this kind, and it was dealt with at con- 
siderable length. Next the railroad enterprise of 
Australasia wascarefully described, thecircumstanc 8 
of each colony being gone into and their salient fea- 
tures noticed. The first line was constructed in 1853, 
yet there are now 7600 miles in active operation, 
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returning fair interest on the capital invested, and 
proving an important factor in the industrial pro- 
gress of the colonies ; upwards of 1800 miles are in 
course of construction. New South Walesand Vic- 
toria have taken the lead, and are followed by 
Queensland and South Australia. Unfortunately 
the battle of the gauges has been renewed at the 
Antipodes, and 5ft. 3in., 4ft. 8sin., and 3 ft. Gin. 
are all to be found, to the great inconvenience of 
traffic. In the Cape 3 ft. 6 in. is the universal dimen- 
sion, while in Ceylon 5 ft. 6 in. is the uniform gauge. 
The extent of the colonial railways now in opera- 
tion amounts to 21,000 miles, carried on partly by 
private enterprise, but mainly as Government un- 
dertakings. The facts put forward by Mr. Woods 
show that such a system could not have been built 
up without Government aid in some form. 

After a brief allusion to the Nile Irrigation Works, 
the President concluded by remarking that at no 
previous period have engineering works of surpass- 
ing interest and importance been projected, drawing 
so largely on the skill and resources of the engineer, 
as those now being executed under the direction of 
Sir John Fowler and Mr. Baker, at the Forth 
Bridge, and of Mr. Wm. H. Barlow, at the Tay. 








SHEFFIELD BOILER EXPLOSION. 

THE adjourned inquest on this explosion, to 
which brief reference was made in our issue of the 
15th ult. (see page 402 ante) was held on Friday 
last, the 5th inst., at the Sheftield Infirmary, before 
Mr. D. Wightman, the borough coroner. 

The first witness called was Mr. R. C. Longridge, 
of the Engine, Boiler, and Employers’ Liability 
Insurance Company, who had examined the boiler 
on behalf of the coroner, and presented a report 
which substantially confirmed the account given in 
our prior reference as to the cause of the explosion, 
viz., that the firebox was so seriously rusted by cor- 
rosion on the water side that it was unable to resist 
the ordinary working pressure of 60 lb. on the inch. 
Of this report we have been favoured with a copy by 
Mr. Longridge, and we subjoin it in extenso, 


[Cory.] 
The Engine, Boiler, and Employers’ Liability Insurance 
Company, Limited. 
Head Office, 12, King-street, Manchester, 
October 26, 1886. 
Mr. Dossey Wightman, Coroner, Sheffield. 

Sir,—In accordance with your letter of the 9th inst..I 
attended at the Clifton Works of Messrs. J. H. Andrews 
and Son, Neepsend-lane, Sheffield, and having examined 
the boiler, which burst on the morning of Friday, 
October 8, I beg to submit my report thereupon. 

Description of Boiler.—The boiler consisted of a vertical 
cylindrical shell about 12 ft. in height by 5 ft. 6 in. in dia- 
meter, with a flat baseplate at the bottom, to which the 
shell was secured by angle iron and with a flanged crown 
plate. Inside this shell was a vertical cylindrical firebox, 
or furnace, about 6 ft. 6 in. high by 4 ft. 6 in. in diameter, 
attached to the baseplate of the shell by means of angle 
iron, and to the crown plate by means of an uptake or 
chimney, about 15 in. in diameter ; the cylindrical parts of 
the shell and firebox were also connected at one side by 
means of a flanged neck or mouthpiece forming the open- 
ing, which had originally been used as the firedoor ; the 
crown plate of the firebox was flanged similarly to that of 
the shell, and in it were fixed 122 tubes, which were in- 
tended to increase the power of the boiler. The plates of 
which both shell and firebox have been made appear to 
have been originaliy 4 in. thick, with the exception of the 
baseplate, which has been § in, thick. The angle irons 
for shell and firebox were 3 in. by 3 in. by 4 in. and 2# in. 
by 2? in. by 4 in. respectively. 

Staying.—In order to resist any tendency to collapse 
the firebox has been stayed by means of eight vertical 
rods, screwed into the crown plate of the firebox, and 
secured to the crown plate of the shell by means of nuts 
and washers. There have also been two rows of stays 
screwed through the plates of both shell and firebox, and 
rivetted over at tach end. In the lower of these two 
rows, which was about 2 ft. from the bottom, were 
eight of these stays, and in the upper row, 2ft. higher 
up, were eleven stays. The distance between these stays 
in a circular direction varies, but the fact of there being a 
smaller number in the lower row is explained by the posi- 
tion of the opening for the firedoor, already referred to. 

Mountings.—There had been the usual mountings 
attached, including a junction valve, an injector, pres- 
sure and water gauges, and an ordinary lever safety 
valve, which is stated to have relieved the boiler when 
the pressure rose to 601b. per square inch, but with a 
weight of 69} lb. hung at the end of the lever, which I am 
informed was its usual position, the load on the valve 
would be, according to calculation, as much as 75 1b. per 
square inch. It is perhaps necessary to mention that this 
apparent discrepancy between the calculated load on the 
valve and the pressure at which it is stated to have re- 
lieved the boiler, is capable of explanation. In the first 
place, owing to the width of the bearing surface of the 
valve, the actual load upon it may not have exceeded 
= nna per mage inch, and if, in addition to this, the 

ge recor e pressure incorrectly, it is perfecti 
credible that the men n charge may cone suppreed that 








the boiler was only being worked at 601b. pressure. It is 
not necessary to prove that it had been worked at an 
higher pressure than this in order to account for the boiler 

iving way. For access to the inside, there was a man- 
ole 15in. by 12in. in the top ring of jae of the shell, 
with a wrought-iron ring round it, and some hand holes at 
the bottom of the shell. 

General Circumstances.—It is stated that the boiler was 
bought second-hand from a paper works in 1872, but that 
it was not set to work till 1874, since which time it has 
been regularly in use. It was at first fixed so that the 
heat from the adjacent furnace should pass directly into 
the internal firebox through the opening for the firedoor ; 
but this being found unsatisfactory, it was reseated on 
brickwork, arranged so that the heated gases from the fur- 
nace were first carried down, and then admitted at the 
bottom of the firebox. During the night of October 7, it is 
supposed to have been working under the usual conditions ; 
but at 2.16 a.m., on the 8th inst., the internal firebox 
collapsed somewhat to the right side of the firedoor open- 
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ing, the angle-iron connecting the firebox to the base- 
plate being torn through the root for about one-third of 
the circumference, and the plates forming the cylindrical 
portion being bulged and fractured. The entire boiler 
with the firebox in this collapsed state, was projected 
upwards across the adjacent goit, and over some dwelling- 
houses ; coming in contact with the corner of one of these 
in its descent, it ultimately fell into the yard at no very 
great distance from its original position. ‘ 

Cause.—An examination of the boiler as it lay in this 
yard, showed that externally it has apparently been in a 
good state of preservation, though the baseplate and also 
the shell plates at some of the openings have in some 
places been reduced in thickness by external corrosion. 
Internally, however, the plates of both shell and firebox, 
and also the stays, were seriously affected by corrosion, 
caused, no doubt, by the presence of acids in the water 
which had been used. One of the firebox plates mea- 
sured at its fractured edge not more than ,’; in., or less 
than half its original thickness, and all of the lower row 
of stays were corroded almost, if not entirely, through, 
in the manner shown on the accompanying sketch, while 
the stays in the upper row, and also the stays from the 
crown of the firebox, were similarly corroded, but not to 
the same extent, 

When the boiler was new, it might have been passed for 
a working pressure of 60 1b. per square inch, but in its 
present deteriorated condition, it was certainly not fit for 
so much, and it is therefore not to be wondered at that 
the firebox has collapsed. 

In short, the corrosion of the plates and stays has been 
the immediate cause of the explosion. 

Yours faithfully, 
(Signed) R. CHARLES LONGRIDGE. 


In cross-examination Mr. Longridge said it would 
be impossible to say how long it had taken to pro- 
duce the corrosion. It would depend on the 
amount of acid present and the heat, but it might 


have been very rapid indeed. From the construc- 


Y | tion of the boiler he was not prepared to say the 


corrosion should have been discovered with ordi- 
nary and reasonable inspection, as on account of 
the deep and narrow water space perfectly satisfac- 
tory inspection was difficult if not impossible. 

Thomas Congreve, engine tenter, in the employ 
of Messrs. Andrews, said the boiler in question was 
under his care. He was ou duty on the night of 
the explosion. About a quarter of an hour before it 
occurred he noticed there was plenty of water in 
the glass, and the pressure then stood at 60 lb., its 
full limit. He knew that acid occasionally came 
down the river from the silver works higher up, and 
when Messrs. Makin had the works soda was put 
into the water to neutralise the acid. No soda, 
however, had been used since the works came into 
the possession of Messrs. Andrews. Sometimes the 
acid in the water was so strong that he could smell 
it, and occasionally the water in the gauge glass was 
of a red colour. 

George Comery, hammerman, said he had assisted 
in cleaning out-the boiler for the last nine years. 
He had noticed during the last two years it was 
very much corroded, and thought it was not safe 
to work it, and had talked about the matter to his 
fellow-workmen. He had told the two deceased 
men it was not safe, and they said they thought 
the same. He had never complained about the 
state of the boiler to any one in authority at the 
works. Prior to the Messrs, Andrews taking hold 
of the works, town’s water was mixed with the 
river water for the boiler, but after they took pos- 
session river water only was used. In cross-exami- 
nation it did not appear that the witness was com- 
petent to form an opinion as to what would 
constitute dangerous corrosion. 

John Gill, millwright, said the boiler was bought 
second-hand in 1872 from some paper mills in 
Oxfordshire, but it was then only a few months 
old. It was inspected and insured with the National 
Boiler Insurance Company before it was set to 
work, and had been insured by them ever since. 
He knew the river water was acid at times, and 
they put about 8 lb. of soda a week into the boiler 
to neutralise it, and also mixed town’s water with the 
river water at the suggestion of the Insurance 
Company’s inspector. They were also in the habit 
of blowing off the boiler once a week on account of 
the character of the water, but he did not know 
whether Messrs. Andrews had followed the same 
course. 

Mr. Marchanton, a partner in the firm of Messrs. 
Makin, said the boiler, along with the premises, 
was sold to Messrs. Andrews in May of the present 
year. Nocomplaint of the boiler being seriously 
corroded had ever been made to him. He knew it 
was corroded but not to a serious extent. 

Mr. Robert A. Armitstead, an inspector of the 
National Boiler Insurance Company, said he first 
inspected the boiler in 1874, and had examined it 
internally about every twelve months since then. 
The last time he saw the interior was in September, 
1885, and the boiler was then in fair order, and fit 
to be worked. There was internal corrosion, but it 
was not serious. Prior to that date he had recom- 
mended Messrs. Makin to use soda, and also half 
town’s water. There were certain parts about the 
boiler which it was difficult to see, such as the ver- 
tical side of the firebox in the water space. He had 
examined the boiler since the explosion, and was of 
opinion that the serious corrosion now existing had 
arisen since his last examination in September, 1885, 

Mr. A. H. Allen, Sheffield borough analyst, gave 
evidence to show that the water with which the 
boiler was fed was of an acid character, and that 
the mud taken from the boilers contained a large 
percentage of oxide of iron as well as traces of zinc 
and copper derived from the electro-plating works 
higher up the stream. He agreed with Mr. Armit- 
stead that the corrosion might have been produced 
in the course of thirteen months. 

Other evidence having been given to show that 
steam boilers were sometimes liable to corrode very 
rapidly in consequence of acids getting into the 
feed water, the coroner summed up the evidence to 
the jury, who returned the following verdict : 

‘* That the deceased men were killed by the ex- 
plosion of a boiler at the works of Messrs. J. H. 
Andrews and Co., the explosion being caused by the 
corrosion of the plates by acids in the water, and, 
further, that the said boiler had not been inspected 
sufficiently often, the inspector knowing the quality 
of the water.’ 





From a consideration of the evidence there 
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appears to be little doubt that the water with which | that have been in vogue during the last fifteen | it is remembered that each claimholder had a 





number of native labourers in his employ, and 
that hundreds of carts and horses were constantly 
passing along the roadways of the mine, it would 
be incredible, were not the fact beyond dispute, 


the boiler was fed was occasionally impregnated | years. The enormous cavity into which the spec- 
with acid in consequence of the refuse tipped into | tator gazes to-day, conveys a dim idea of the amount 


the river from the electro-plating works and paper | of work that must have been expended in excavat- 


mills higher up the stream. But whether the water 


was of so acid a character, or the corrosion so rapid | 
in its action as was endeavoured to be made out, | 


appears to us somewhat open to question. It 
was not shown that the character of the river water 


had materially changed for several years, and if it | 
was known that in the absence of special precautions | 


it was liable to cause serious corrosion in a compara- 
tively short time, one should have thought the In- 
surance Company would, for its own sake, have 
insisted on more frequent internal inspection, 
especially considering the type of the boiler and the 
admitted difficulty that was experienced in ascer- 
taining the extent of the corrosion in the water 
space surrounding the firebox, Such a precaution 
is not an unusual one, and it is to be regretted it 
was not adopted in this case. We cannot help 
thinking that if the boiler in question had been 
examined internally six months sgo, its dangerous 
condition would have been detected. To pretend 
that it could not, is to say that inspection is no pre- 
ventive against such explosions. This we deny, 
and from the verdict returned by the jury, it would 
appear that they too are of the same opinion. 








THE SOUTH AFRIOAN DIAMOND 
FIELDS.—No. X. 
KIMBERLEY Mine 1n THE Earty Days. 

In order to understand the present condition of 
Kimberley Mine, it will be necessary to consider 
the successive stages of development through which 
it has passed and the various methods of working 





ing what is reported to be the largest artificial hole 
in the world, with a surface area of about 30 acres 
and a depth of over 400ft., representing the re- 
moval of some nine million cubic yards of earth- 
work, of which rather more than half has been 
diamondiferous ground and the remainder ‘‘ reef.” 
This does not include the excavations underground, 
which have already attained considerable dimen- 
sions. Out of this huge hole, in the above period, 
diamonds to the value of over twenty millions 
sterling have been extracted, so that Kimberley 
Mine, though covering in area of claim-ground little 
more than one-tenth of the combined area of the 
‘*four mines” of the district, has contributed more 
than one-half of the total production of diamonds 
from all the South African mines and diggings. 
Thrown open to the public on July 21, 1871, it 
was at once ‘‘ rushed” by hundreds of diggers who 
pegged out a much larger number of claims than 
eventually were found to be within the reef, a 
matter of common occurrence in the rushing of new 
mines. The fortunate ones, who had not drawn 
blanks in the lottery, soon became aware of the 
value of their property, and the price of a single 
claim (a hundre uare yards) rose rapidly from 
5l. to several hundreds and then thousands of 
pounds. The mine was found to contain about 
500 claims (each measuring 31 ft. by 31 ft. square) 


in all, on the surface, but these were so repeatedly 


subdivided by sales and transfer, that towards the 
end of 1871 the number of claimholders must have 
been counted by thousands, many of whom con- 
sidered themselves fortunate in possessing as much 
as a sixteenth ora thirty-second of a claim. When 





that this densely packed hive should ever have 
been able to carry on its work without coming to a 
dead-lock. 

That the reverse was possible was due to the 
novel and ingenious manner in which the work of 
excavation was, by law, conducted, The contour 
of the mine is in the shape of an irregular 
ellipse, of which the major axis runs from 
north-east to south-west, but for convenience 
it is customary to style the narrow ends the 
east and west reefs, whilst the broader sides 
of the mine are called respectively the north 
and south reefs. It may be as well to remind our 
readers again here that the term ‘‘reef” on the 
diamond fields is applied not to the diamond-bear- 
ing rock but to the upper rocks encasing the mine, 
whether these be shale, as in Dutoitspan and Bult- 
fontein mines, or partly shale and partly basalt, as 
in Kimberley and De Beer’s mines. Similarly, any 
masses of non-diamondiferous rock sufficiently large 
to need breaking up before they can be removed, 
whether shale or dolerite, which in the course of 
excavation are encountered within the mine, are 
termed ‘floating reef,” and to distinguish these de- 
tached masses from the continuous wall of the 
mine the latter is spoken of as the ‘‘ main reef.” 

Before Kimberley Mine was opened in July, 
1871, there was nothing on the surface to distin- 
guish it from the surrounding country, or ‘‘ veldt,” 
which, as has already been said, is covered by a few 
feet of fine red sand, capable of producing an 
ephemeral vegetation after heavy rains. The pre- 
sent site of the mine showed indeed at a slight 
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elevation with a few fine trees above the level of the | 


neighbouring ground, from which the term ‘‘kopje,” 
or hillock, was derived, and as the first to discover 
diamonds at this spot was a Mr. Rawstorne, of 
Colesbery, who was resting his oxen there en route 
for the Vaal River diggings, the Kimberley Mine 
was first called ‘‘Colesbery kopje,” that name being 
converted into its present official title in 1874 in 
honour of the minister who was Secretary of State 
for the Colonies at the time. A slight hillock, or 
‘‘kopje” marks the site of all the other diamond 
mines, both those that are being worked and also 
others which so far have proved unremunerative, 
the elevation being doubtless caused by the expan- 
sion of the top layers of diamond-bearing rock sub- 
sequent to its upheaval. Thus it comes about that 
in the neighbourhood of the diggings the term 
‘*kopje” is used as a synonym for a diamond mine. 

Kimberley Mine being opened nearly a year 
later that Dutoitspan and Bultfontein, and some six 
months later than De Beer’s, in commencing opera- 
tions on the new ‘‘ kopje” it was possible to avoid 
many of the mistakes that were already beginning 
to make themselves felt in the other mines. The 
chief of these was the indiscriminate system of 
working allowed, which consisted generally in each 
digger taking out two claims, one of which he 
worked down, whilst the other was used as a de- 
positing site on which the excavated ground was 
sorted through hand sieves. Thus a great part of 
the diamondiferous area of the mine became en- 


cumbered with mounds of débris, which in the | 


sequel materially retarded the development of the 
mine. To avoid this error, and also to enable the 
very large number of intending diggers to set to 
work without hindering one another, the Govern- 
ment (Orange Free State) Inspector of Mines, Mr. 
J. B. Finlason, in allotting the claims wisely de- 
cided to reserve a strip 74 ft. wide on one side of 
each claim, so as to form a succession of parallel 
roadways 15 ft. wide, running across the narrow 
width of the mine, the reserve of 74 ft. being taken 
alternately from the east and west of successive 
claims. 

Some 1500 claim licenses, at a rental of 10s. per 





month, paid to the proprietor of the farm, were 
taken out within the week following the 21st of July, 
but two-thirds of this number had shortly after to 
be abandonded, as it was found not more than five 
hundred of the claims originally pegged out were 
contained within the ‘‘ reef.” On the other hand, 
about a dozen claims not originally allotted were 
gained at the extreme east end of the mine, as will 
be seen by reference to the plan, on which the 
numbers of the claims in question are preceded by 





ment was made by the Mining Board elected in the 
previous year. By that time the relative richness 
of different parts of the mine had been thoroughly 
tested, the richest claims being in the centre of the 
mine and on the north, south, and east reefs, valued 
at from. 15001. to 25001. each, whilst the west end 
of the mine, from roads IX. to XIV., figures at 
the much lower valuation of from 200/. to 600/. per 
claim, the total valuation of the mine in January, 
1875, being 560,000/. 
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0 (cypher). It will be seen that in 1875 the 
extreme length of the mine, from east to west, 
extended over 28 claims, or 868 ft., not reckoning 
the narrow prolongation of three or four claims at 
the east end, which, added to the above, made a 
total length of 992 ft. The greatest width from 
north to south covered 19 claims, or 589 ft. The 
roadways are indicated by the Roman figures on 
the plan, and were originally 14 in number. This 
plan also shows the valuation of the mine for rating 
purposes in January, 1875, when the first assess- 
| 
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In the early part of 1872, some six months after 
the opening, and though working with the most 
primitive appliances, the claims had already been dug 
down to a considerable depth. Every conceivable 
device was adopted for raising the excavated 
ground to the surface, the favourite method being a 
rough log or tree bough projecting from the side of 
the mine or roadway, and carrying a small pulley- 
block with rope and hand-bucket attached, the 
ropes being made as often of twisted hide as of 
hemp, and the buckets of all materials from rough 
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bullock-skin or leather to fashionable galvanised 


iron. The difficulty of communication with the 
coast made every man his own engineer, and such 
few skilled workmen as happened to be on the spot 
and cared to follow their trade, earned enormous 
wages. Ina short time a large portion of the road- 
ways had collapsed, and the gaps had been spanned 
over by wooden bridges. 

After removing the red sand and the lime on the 
surface of the 'mine, diamonds having been found 
in both these layers, the diamondiferous soil proper 
first exposed was the ‘‘ yellow ground,” which is of 
so friable a nature that it could be sorted at once 
on the margin of the mine after slight exposure, by 
sifting it by hand, and turning out what remained 
in the sieves on to a wooden board, over which it 
was scraped in thin layers, and the diamonds picked 
out as they came to view. This dry-sorting process 
is represented in the engraving on page 503, which 
shows a digger’s residence, with sorting tables at 
some distance from the mine. 

The scarcity and cost of water rendered any 
system of washing the ground out of the question in 
the earliest days, before many wells had been sunk. 
It is on record that men desiring a bath have pro- 
cured sufficient soda-water to bathe in, as the 
greatest luxury money could obtain. 

Towards the middle of 1872, about a year after 
the opening of the mine, the roadways had become 
little more than a succession of bridges supported 
on high slender columns of claim ground, and as 
even these supports began to give way, the danger 
to which the workers were exposed in the deep 
narrow spaces between the roads, was extreme, ren- 
dering it evident that the law for the maintenarce 
of the roadways at their original level could not be 
enforced much longer. Owing, however, to the 
very large number of ,claimholders who were work- 
ing separate blocks in the mine, it was difficult to 
find a new system of excavation that should still 
enable each man to work without interfering with 
his neighbour. The more dangerous portions of the 
roadways were ordered to be worked down, and 
those claimholders who were fortunate enough to 
possess a frontage on the ‘‘ main reef” removed 


their hauling tackle thither, whilst others had to 
pay them a high rental for the same privilege. 

Then was witnessed the beginning of the aérial 
tram system of haulage which has since reached 
such a high state of development and perfection on 


the diamond fields. The first device was to strain 
a hide rope from the edge of the reef to the claim 
which it was desired to haul from, anchoring it fast 
at both ends, whereby the bucket which had 
hitherto only been drawn up vertically from an 
overhanging branch, was enabled to be hauled up 
an incline. The bucket was slung by an ingenious 
piece of mechanism from a little grooved pulley: 
running on the strained rope or ‘‘ standing wire,’ 
as it is locally called (since the introduction of steel 
wire rope), whilst a second free rope, or ‘‘ hauling 
wire,” drew up the bucket and lowered it again 
to be refilled, by means of a rough timber wheel 
or windlass on the edge of the reef. Simple as 
this arrangement was, it reflects great credit on 
the miner who first thought it out, and whose in- 
vention, perfected as we see it to-day, has brought 
orders for hundreds of miles of wire rope to the 
English manufacturer. 

The next improvement was to overcome the diffi- 
culty of the limited reef frontage. The total cir- 
cumference of the mine measured not more than 
700 or 800 yards, and even if this extent of frontage 
had been sufficient to receive about a thousand 
windlasses, the crossing of the wires would still have 
remained an obstacle to the gears being worked. 
It being thus impracticable to place the hauling 
tackle either side by side around the reef, or one 
behind the other, the happy idea occurred to some 
one to fix them one above the other by means of 
timber stagings carrying three or four platforms at 
different levels. This system came into extensive 
use towards the end of 1872, and continued in 
vogue during the whole of the following year, at 
which time a thick cobweb of inclined ropes and 
wires roofed in a great portion of the mine. 

The engraving on page 502 shows portions of the 
stagings erected on the brink of the mine, the view 
being taken from the south-east corner. The 
engraving on page 498 exhibits the interior of 
of the mine towards the end of 1873 and the be- 
ginning of 1874, after all vestige of the roadways 
had almost vanished. Each platform on the stag- 
ngs carried a number of grooved timber wheels 
round which a double hauling rope passed with a 





bucket attached at each end, so that one bucket 
came up whilst the other went down, each bucket 
running on a single strained rope, from which it 
was slung by the overhead arrangement described 
above, each wheel being turned by two or four 
natives standing on the platforms. The diamond 
soil brought up in the buckets was emptied into 
sacks and carried on the shoulders of Kafirs to the 
depositing sites on the margin of the mine, or 
carted away to be sorted on the floors further re- 
moved. 

Gradually the hide ropes were replaced by wires 
of galvanised iron, and it was a sight not easily 
forgotten then to see the mine by moonlight when 
it appeared canopied by a veil of silver gauze, and 
the stillness and beauty of a South African night 
succeeding the dust and rattle of the day, added to 
the enchantment of the scene, and made the 
imaginative spectator fancy he was gazing into a 
fairy city of the under world. 








NOTES. 


GiILpING By DEPOSITION. 


A process for gilding or decorating glass with gold | 


and silver has been brought out by the Glass Deco- 
ration Company. It is stated to be a revival of an 
older process, or in other words the discovery of a 
lost art. The metal is precipitated on the back of 
the glass, and then coated with a protective composi- 
tion which excludes the atmosphere. Some time 
ago it was found that platinum and other metals 
could be fixed on the back of glass by the electric 
discharge. But this discovery has not been so much 
heard of as might have been supposed. The 
method by precipitation deprives ordinary gilding 
of a serious drawback, namely, its destruction by 
the atmosphere. 


HyYDROGENATED PALLADIUM. 

According to Professor C. G. Knott, in a paper 
read recently before the Royal Society of Edin- 
burgh, if a -wire of palladium be dipped into an 
electrolytic cell so as to become hydrogenated 
throughout half its length, and the ends of the 
wire be connected to the terminals of a galvano- 
meter, a current will be obtained in the latter when 
a flame is allowed to play upon the middle of the 
wire at the limit of the hydrogenated and non- 
hydrogenated palladium. This current is due to a 
thermo-electric effect between the two portions of 
the wire. The current rises to a maximum, then 
diminishes to zero as the temperature of the junc- 
tion is further increased to a red heat. There is 
no such current during the cooling of the wire. 


SuBMARINE CABLES. 

The Commercial Cable Company (Bennett- 
Mackay) are being well supported by the public in 
their fight against the older monopoly of Atlantic 
traftic. Merchants and others foresee that if the 
Commercial Cable Company succumb in the struggle 
the high rates which were formerly enforced will 
be revived, and so they prefer to pay a moderate 
tariff meanwhile, rather than accept the low, but 
as they believe temporary, tariff, of the united com- 
panies. The Commercial Company has also added 
to its position by acyuiring the co-operation of the 
Canadian Dominion lines, so that telegrams can 
now be sent direct from England to British 
Columbia vid the transcontinental railway tele- 
graph recently opened. The West African Telegraph 
Company’s cables are now completed, and the prin- 
cipal ports of that coast as far south as St. Paul de 
Loanda are in direct communication with Europe. 
The large cable steamer Silvertown, which was 
engaged in the work, is expected in London by 
November. A new telegraph cable is to be laid 
between Cape York and Thursday Island, in Queens- 
land. The Telegraph Construction and Main- 
tenance Company has manufactured a two-cored 
brass sheathed cable for the work, and despatched 
it to its destination. 


Tue Frencu Exutsition oF 1889, 

Electricity and its applications will be comprised 
in Class 62 in the general classification of the Paris 
Exhibition of 1889, and will be arranged as follows: 
1. The production of electricity ; static electricity ; 
batteries and general apparatus. 2. Magneto and 
dynamo-electrical machines ; accumulators ; trans- 
mission of electricity ; cables and other conductors 
with accessories ; lightning conductors. 3. Electro- 
metry ; measuring apparatus; electrical counters. 
4. Applications of electricity; telegraphy ; signals; 
telephony ; microphony; photophony ; the electric 
light ; electric motors ; electric locomotion ; trans- 





mission and distribution of power ; transformers, 
5. Medical electricity ; electro-chemistry. 6. 
Magnets and electro-magnets ; compasses ; electric 
clocks ; miscellaneous apparatus. On the 17th of 
October, M. Lockroy, Minister of Commerce and 
Industry, nominated a double committee to preside 
over this class. The first consists of forty members, 
and comprises such well-known names as Becquerel, 
Marcel Deprez, Mascart, Carpentier, Fontaine, 
Joubert, Lemonnier, Menier, Mercadier, De Meri- 
tens, Planté, Richard, Vivarez, L. Weiller, &c. The 
second is composed of twenty-nine members, and 
includes MM. Barba, Bourgault, Debroze, De- 
launay, Duval, Farcot, Krebs, Laurens, Richard, 
Tissandier, &c. The first committee will preside 
over strictly electrical matters, and the second will 
take charge of machines and practical applications. 


EXHIBITION AT SALTAIRE. 

If a multiplicity of exhibitions is capable of lend- 
ing glory to the celebration of the Queen’s jubilee, 
that occasion will be well honoured. In addition 
to the displays we have already noticed, there is to 
be an international exhibition of art, science, and 
industry at Saltaire, commencing May 3, 1887. It 
is promoted by the governors of the Salt schools, 
Shipley, and is to be held in the buildings of the 
school and in temporary annexes, the total available 
floor space being about 110,000 square feet. Six 
acres of adjoining land will be laid out as pleasure 
garden. The exhibits are divided among the follow- 
ing sections: Fine arts, scientific appliances, educa- 
tionalappliances, time-keepersand jewelleries, music, 
hygiene and food, furniture and decorations, pottery 
and glass, chemistry and pharmacy, animal and 
vegetable substances and their manufacture, paper 
and printing, machinery and prime movers, rail- 
ways and vehicular appliances, engineering, build- 
ing, and naval architecture, mineral and metal- 
lurgy, agriculture, and women’s industries. Appli- 
cations for space must be sent in not later than 
November'l. Already large contributions of pictures 
have been promised, and it is probable a very valu- 
able collection will be gathered. The profits of the 
undertaking are to go to the Salt schools, which 
are designed to teach artistic pursuits, such as 
music, artificial flower making, modelling, carving, 
photography, lace making, china painting, and the 
like, to the younger portion of the dense population 
of the neighbourhood. The schools have been very 
successful in the past, and are just entering new 
premises. 


British TRADE AND Russtan PETROLEUM. 

Mr. Charles Marvin, whose account of the 
Russian petroleum industry appeared in these 
columns some time ago, has just published a 
shilling pamphlet, entitled ‘‘ The Coming Deluge of 
Russian Petroleum” (London: R. Anderson and 
Co., 14, Cockspur-street), in which he describes 
the actual state of affairs at Baku and Batoum, and 
the openings he foresees for British trade. He 
disputes the opinion industriously cultivated by 
American petroleum firms that Batoum can only 
export a limited supply of oil, and after demon- 
strating by the latest statistics the copious flow that 
can be maintained when tank steamers commence 
to run to Europe from that port, he describes 
(aided by a map) a new outlet, north of the Cau- 
casus, by which Baku will be able to throw 
100,000,000 gallons more oil into the European 
market next year. With another map he illustrates 
and describes the proposed pipe-line, to which we 
recently drew attention. This year the ‘‘ foun- 
tains” at Baku have been more copious than ever ; 
Mr. Marvin gives a full account of one spouting 
11,000 tons of oil a day, or more than the output of 
all the oil wells in the world put together. 
Thanks to this glut 16 gallons of ‘‘crude” are seil- 
ing at Baku for 1d., refined petroleum at ?d. a 
gallon, and astatki, for fuel and lubricating oil, at 
4d.aton. The latter, the author states, has been 
imported in large quantities, by Messrs. Sir Charles 
Price and Co., who were the first to import Ran- 
goon oil thirty years ago, and ‘‘ who displayed by 
the promptness with which they adopted the new 
Baku article for the manufacture of their lubricating 
oils at a period when Baku was still almost un- 
known, a perception of coming changes in the 
market far too rare in these times.” A long ac- 
count is given of the construction of tank steamers 
‘*in which Russia has remuneratively invested over 
1,000,000/.,” mostly, we regret to read, in nearly 
100 steamers built in Sweden ; although he asserts 
that Messrs. Sir William G. Armstrong and Co. 
are the builders of the best type of oil steamer— 
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the Swan system—afloat. Respecting the pipe 
line, he says that Messrs. John Russell and OCo., 
who can manufacture two miles of iron pipes a day, 
could provide the whole 600 miles within the period 
stipulated in the proposed concession without ex- 
traneous help. Besides pipe-lines and tank steamers, 
he indicates openings for supplying pumping ma- 
chinery, reservoirs, stoves, lamps, &c., and urges 
that the market should not be allowed to pass into 
German hands. This is a view we have repeatedly 
expressed in these columns, and we trust that manu- 
facturers will take the trouble to read a pamphlet 
in which it is repeated with the accompaniment of 
new statistics and facts that should carry conviction 
to all concerned. There is evidently an immense 
field for lucrative enterprise in the Russian oil 
region, and, as he cogently remarks, ‘‘ surely a 
business in which the proverbially cautious Roths- 
childs are throwing themselves cannot be considered 
unsafe for Englishmen.” 





BOILER EXPLOSION AT HULL. 

One of the most terrible boiler explosions we have 
had to record for some time occurred on Thursday, the 
4th inst., at Hull, on board the steamship Cartago 
Nova. 

It appears that the vessel in question, which is 
owned i; Messrs, Hall Brothers, of Newcastle-on-Tyne, 
arrived at Hull on the previous day from Alexandria 
laden with a cargo of cotton-seed, and was moored in 
the Albert Dock. She commenced to discharge her 
cargo on Thursday morning, the donkey engine, as is 
usual on such occasions, being brought into requisition 
for the purpose. During the time the discharge was 
going on, a number of workmen from Messrs. C. D. 
Holmes and Co., engineers, Hull, were engaged exe- 
cuting some repairs to the main boiler, so that, unfor- 
tunately, the decks at the time of the disaster were 
swarming with men. 

All went on well until about three o’clock in the 
afternoon, when, without a moment’s warning, the 
boiler which supplied the donkey engine with steam 
suddenly burst. When the steam had cleared away it 
was at once seen that a dreadful disaster had occurred, 
and a sickening spectacle revealed itself to those who 
hastened to the spot to render assistance. The upper 
and lower decks were strewn with men writhing in 
agony, and the vessel for the time being was converted 
into a veritable shambles. On search being made it 
was found that four men had been killed outright on 
the spot. The body of the donkey-man was blown 
from the deck of the vessel on to the roof of a ware- 
house about forty yards away, while the remains of 
the others were so terribly mutilated that recognition 
was almost impossible. In addition to these upwards 
of twenty other men were more or less seriously 
wounded. They were at once taken to the infirmary, 
but the injuries of four of them were of such a shock- 
ing character that they succumbed in the course of a 
few hours, thus swelling the death-roll to eight. 

The following is a list of those who were killed : 
Charles Waterland, aged 47, fitter; James Furness, 
41, boilermaker ; Thomas A. Young, 16, boilermaker’s 
labourer ; John Bell, 55, boilermaker’s labourer ; John 
McCaffre, 50, donkey-man; John A. Wilkinson, 25, 
labourer ; and James Marsham, 20, labourer. 

In addition to these there was another man whose 
body has not yet been identified. We have not yet 
been able to obtain the exact dimensions of the boiler 
or the precise cause of the explosion. We may state, 
however, that the boiler, which is of the ordinary 
vertical type and apparently about 5 ft. 9 in. in 
diameter, has given way in the outer shell, the top belt 
of plating being rent vertically and peeled away from 
the remainder for the greater part of its circumference. 

The inquest on the bodies of the unfortunate men 
who were killed was opened at the Whittington Inn, 
Hull, by Mr. J. J. Thorney, the borough coroner. 
After the jury had been sworn the coroner said he only 
proposed to take evidence of identification at that 
sitting, so as to relieve the medical men from further 
attendance and permit of interment of the bodies, after 
which he proposed to adjourn the inquiry to afford an 
opportunity for the inspection of the boiler by compe- 
tent surveyors, and also that the other evidence neces- 
sary might be collected and classified. He had applied 
to the Board of Trade for permission for Mr. Fielding, 
their senior engineering surveyor, to give evidence 
before the jury, and he had also instructed Mr, 
Martin Samuelson, C.E., and Mr. James Jamieson, 
who was a practical engineer, to make an investigation 
and prepare a report. 

Mr. Laverack, solicitor, who appeared on behalf of 
the friends of two of the deceased men, said they should 
like to have the boiler examined, and would prefer to 
appoint a man of their own to make the inspection. 

The coroner said he saw no objection to this course, 
but the boiler was at present in such a position that it 
was dangerous for any one to attempt to examine it. 

After evidence of identification had been taken, the 





inquiry was adjourned till Friday, the 12th inst., at 
one o’clock. 

In addition to the inquiry by the coroner, the explo- 
sion will also be investigated by the Board of Trade 
under the provisions of the Boiler Explosions Act, and 
we understand that Mr. Peter Samson, of the Consul- 
tative Department, London, has been appointed to hold 
the preliminary inquiry. 








THE MARCHANT ENGINE. 
To THE EpiToR oF ENGINEERING. 

Srr,—With reference to your comments on my criticism 
which appeared in the number of the Electrical Review 
for October 29, you will I trust allow me to make a few 
remarks on the same. 

You suggest that I should again read the article which 
I criticised; this I have done (more than once), and I 
cannot see reason to alter the opinion I have expressed 
if I am to take the words you have written in their literal 
and not their implied meaning. The whole gist of the 
matter of course liesin the probability of the pressure at 
the point F being a ‘‘ following” one. Now I particularly 
noticed in your article that there was no suggestion that 
such was the case, in fact you very plainly state—as the 
point F is (the italics are my own) afixed one. In your 
reply in your last issue, however, you say, ‘‘ If on the 
other hand the bearing at F was very elastic, and that at 
the top of L practically rigid, the resolved pressure p 
would be added to the existing strain at the top of L, the 
pressure on the points F being practically unaffected.” 
This I readily admit, but I submit that my criticism was 
based on a supposition that this elasticity did not exist, 
and that by your statement which I have before quoted, 
viz.—as the point F is a fixed one—you yourself assumed 
itso, 

Messrs. Garratt and Hollick’s letters certainly at ‘first 
sight appear to ‘‘throw an entirely new light on the ar- 
rangement of the brake,” but I think at the same time, 
in possible justice to Mr. Marchant, that a different inter- 
pretation may be put on the matter, and that the obvious 
inference which the above gentlemen hint at may be a 
mistaken one. A Timmis spring is, I believe, one in 
which a very slight movement is effected by a very 
strong pressure, in fact the spring is not of the nature 
of a “following” one; if this is the case it must be 
obvious that the fact of the point F being at a dis- 
tance of 1 ft. from the centre line of the brake instead of 
being only a short distance removed from it (as was 
imagined) would cause a comparatively small angular 
movement of the brake; such as would occur when the 
latter moves under the influence of the rotating flywheel, 
to at once remove the effects of the Timmis spring. The 
latter I should imagine was pl: , not for the purpose 
hinted at, but simply to act as a buffer. 

Yours faithfully, 
G. P. O., London. H. W. Kemper. 

[We willingly insert Mr. Kempe’s letter, but in doing so 
we must point out that he has in no way met our com- 
ments on his criticisms of our article of October 22nd. 
In that article we asserted that with the engine running 
under certain conditions described ‘‘ the resistance experi- 
enced by the engine simply amounted to the pull at the 
top of the lever L, multiplied by the radius of that lever, 
and minus the pressure on the point F, multiplied by the 
horizontal distance of that point from the centre of the 
crankshaft.” This statement is literally correct, and there 
is no ‘‘ implied meaning” to be considered. Mr. Kempe, 
however, chose to state that our assertion meant that 
the resistance of the engine was to be added to the pull at 
the top of L—a construction of our remarks for which 
there was no justification whatever—and he proceeded to 
comment in strong terms on our suggested carelessness in 
making a statement which in fact we never had made. As 
for the Timmis spring, we regret that we cannot accept Mr. 
Kempe’s description of that detail. A Timmis spring is 
simply a spring made of a certain section of steel, and of 
certain proportions which Mr. Timmis had designed with 
a view of getting a greater efficiency with a given weight 
of material than is afforded by ordinary springs. A 
‘*Timmis” spring can be made with any desired degree of 
elasticity, and the fact of the spring used by Mr. Mar- 
chant being a ‘‘ Timmis” in no way warrants the conclu- 
sion that it could not follow up the movement of the brake- 
blocks. Our article on page 499 of the —— issue renders 
further comment unnecessary.—Ep, E.] 





To THE EDITOR OF ENGINEERING. 

S1r,—You were good enough to write that ‘‘ gentlemen 
who have tested the Marchant engine were entirely 
misled as to the nature of the support E,” and I distinctly 
deny that any one was misled on the subject of this sup- 

rt, which was intended in some degree to relieve the 
Aywheel of the engine from the weight of 720 lb. acting 
on a wheel of 7 ft. diameter and!10 in. breadth, which 
weight, although of a serious frictional character when 
clipped on to the circumference of such a wheel, could be 
better dealt with by elimination (so far as this could be 
done) than by any allowance in calculation. 

If the pressure of this support be overdone, then there 
would be the difference between weight and support 
against the brake action, and were it underdone there 
would still be some of the weight to carry with its adverse 
action. I submit that the “Rimmis spring” used in the 
position of the support E was the most proper application 
to adopt to obtain the required pressure without possibility 
of benefitting by it, for it is evident that any pressure at 
that point over and above the weight to be carried, would 
be an adverse pressure over and above what it would be on 
the dead centre. To talk therefore of a hidden spring 
is simply a venomous and ignorant imputation. 





ferred to ENGINEERING, I consider you entitled to know 
what I have said about you ; I have so written: 

‘The question in regard to the controversy: now going 
on in this matter, would appear to resolve itself into the 

uestion of whether a steam feed has been returned to 
the boiler with less /oss of power than a water feed would 
require, and as to what the process effecting such supply 
is. Itis to be regretted that instead of such discussion a 
[ape mens attack has been made on me by ENGINEERING 
aving little reference to any scientific inquiry. 

‘*TIn that paper two parties, whose names appear to a 
trial of the engine at Bow, show fright at the article on 
the brake used there, as represented in that paper with 
a fulcrum where space exists, and these have followed on 
the lines adopted by ENGINEERING so far as to make an 
attack on my veracity and honour, and have even con- 
sented to be patted on the back by ENGINEERING for the 
adoption of such method. 

**One of these gentlemen eagrong | talks of a hidden 
spring where there was nothing to hide, and where the 
very sketch of the brake, which appears in the papers, 

been communicated by me with my observations on 
its various positions. 

‘A scare accounts for much, but it should scarcely 
allow of such action as that one of these gentlemen should 
put words in my mouth, which I have never uttered. 

‘* Having necessarily alluded to the personal attack 
which endeavoured to represent me to the readers of Enar- 
NEERING as what I am not, and as what no man has the 
right to assume I am, I may (now that res ¢ F has been 
been disposed of) refer to carrier E of the brake, which 
was intended to render the 720 lb. of its weight no neces- 
sary element of any calculation. 

“Tf such carrying process to the deadweight of 720 lb. 
be overdone, then an adverse load would be added to the 
bottom of the brake ; if it be underdone, then part of the 
lead remains as an adverse action to the result shown. 

‘* Desiring to draw attention to the question of the steam 
feed I leave the brake subject, and the more readily as a 
‘Prony’ brake, without modification for unusual weight, 
is under construction for this engine at Bow, and another 
engine with a tight boiler will shortly be completed and 
running for a perfect exhibition.” 

So far, on your adverse criticisms on the brake used ; 
but I may be allowed to say that it would have been only 
par a on your part when you found there was space at 

* where = assumed a fulcrum, if you .had withdrawn 
from the fulcrum exposition, for which no basis any longer 
existed. 

You, on the contrary, persist in inflicting a wrong on 
what has become admittedly a false assumption. 

In regard to Mr. James Fraser’s letter, he affords excel- 
lent proof of what can be effected by means of a steam feed, 
for he assumes an ideal water feed attainment, and adds 
on an ideal fuel economiser (equally applicable to my 
process) and still leaves some 70 per cent. /atent heat loss, 
which only a steam feed could save, and I refer this 
gentleman to a letter of mine to Industries, and to my last 
and present letter to The Engineer on the subject of the 
means by which I return a steam feed to the boiler with 
less loss of power than a water feed would require. 

** Veracity,” although he pecks at me as some sort of 
bird without a name, shows so much knowledge of the 
trial taken with an engine (built up of my experimental 
appliances) at the Milwall Docks by Messrs. Jordan, Son, 
and Commans, that it seems a pity and somewhat sinister 
that he should fail to complete his information and to 
inform your readers that in this case indicated power 
formed the basis of the trial, and that the engineers 
certified a consumption of coal per indicated horse-power 
of ;%; lb. per horse-power per hour, and per effective og 
power of 1.11 lb. per horse-power per hour, and concluded 
their report as follows: ‘‘ This is a most satisfactory result 
and clearly shows that by this process a large saving in the 
consumption of coal can be obtained, for notwithstanding 
the many defects of this engine it gives a considerably 
more economical result than small compound engines of 
the usual high-pressure type, and there is no reason to 
doubt but that with a carefully designed and properly 
proportioned engine and system of pumps these good re- 
sults would be still more satisfactory.” This ** peck” of 
“ Veracity ” is of such peculiar character that ro not 
sure that I could not add a prefix to the word “*‘ bird” 
which would rather astonish ENGINEERING. 

““Mr. Wm. Grainger,” writes a very fair and proper 
controversial letter, and I equally refer him to the papers 
to which I refer Mr. James Fraser. ‘‘ Mr. William 
Inglis” comes to the front as a gentleman who tested one 
of my then engines, many years ago—he does not say 
how many, or might recall the circumstance, which I do 
not dispute—at all eyents it isso many years back that I 
forget the occasion, and it must have been when I was 
blundering in regard to the air action, and was therefore 
without the knowledge of how to place the air spring, 
and Mr. Inglis’s want of discovery goes for what it is 
worth. 

His concluding paragraph would be amusing if it were 
not also painful, in the reminder of how impossible it is 
to please everybody. When I dealt with indications I 
was asked why not use brake power; when I use brake 
pee Iam asked why not do useful work. The very 

rake that satisfies some is attacked by others on erro- 
neous grounds, and did I not follow my own views with a 
persistence which has not been put down all these years, I 
might even yet find myself in the ridiculous position of the 
man who was taking his animal to market under the dif- 
fering advice of his friends. 

So far as “Investor” refers to engineering matters, I 
need only say that the opinion of gentlemen certifying to 
facts may be superior to his conclusions. If he knew any- 
thing of my process he would know that the pumps are 
alternately cylinders to my engine and air spring com- 


Having written to one of your contemporaries and re- j Pressors, and when he no longer pecks at me as a bird 
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with an assumed name, I will endeavour to enlighten bim, 
and in the mean time I give him the references already 
written of for his enlightenment on the subject. 

I refer Mr. H. W. Garratt and Mr. T. P. Hollick to 
what I have said in regard to the ‘‘ Timmis spring” and 
support E and its position, in the first part of this letter. 
Iam sorry for the ‘‘ scare” which induced them to take up 
the acrimonious ition which was scarcely necessary. 
It is a painful and regretable matter to me that gentle- 
men should do so, and within a short time I hope to ask 
them how they feel at so jolsing such a cry. 

Your obedient servant 
R. M. Marcuanr. 


To THE Eprror OF ENGINEERING. 

Siz,—“ Investor,” in your last issue, gives Ppoxgrnd 
—oe the formation of our Syndicate, and the regis- 
tration of the British Marchant Engine Company, Limited, 
but I presume that no one knows better (from the facilities 
of which he seems that the same particulars 
which he now gives, ap’ in _ columns“, as well as 
in other journals a little more than a year ago, so that 
the public is already well aware that we lay no claim to 
being ‘fa purely philanthropic association.” On the 
contrary, and notwitstanding the opposition of a few 
journalists and others, our Syndicate looks forward to 
making considerable profits out of the Marchant engine. 
I may, however, inform ‘‘ Investor” that no ‘‘ attempt” 
has ever m made, and in fact none will be made, 
to ‘“‘float” the British Marchant Engine Company, 
Limited, until the engine has been proved a thorough 
success, and doing actual work in more than one establish- 
ment, 

As I took no part ‘in the trial made at South Ken- 
sington I must refer ‘‘ Investor” to the gentlemen who 
signed the report, which was based on the indicator dia- 
grams, and as I have previously pointed out, not from 
brake-power. 

In your article, page 476, you say, “‘In view of Mr. 
Garratt’s and Mr, Hollick’s statements, Mr. Marchant 
and Mr. Downie certainly owe to the engineers who 
witnessed the trials and to the public generally most full 
and ample explanations.” 

IT am the managing director of the Syndicate, Mr. Mar- 
chant being the engineer, and I have never deemed it to be 
apart of my duty to interfere in any way with any of the 
tests which have been made, but whee read your article 
on page 426, October 22, 1886, wherein you assert that 
the stop F as shown in your diagram of the brake acts as 
a fulcrtm, and shortly afterwards having had a conversa- 
tion with Mr. kenzaun, who said that “‘ if stop F was 
clear of the brake he cared nothing for the rolling block 
E ;” I there and then determined to make it a matter of 


personal examination, Mr. Marchant greet me ever’ 


facility for so doing, and ‘having fully satisfied myself 
that you were entirely wrong in your assumption, I at 
once wrote you to that effect, at the same time inviting 
further inspection. With rogers to your statement that 
the ‘‘ representative of the Hlectrical Review and other 
gentlemen who have tested the Marchant engine were 
entirely misled as to the nature of the support E,” permit 
me to observe I myself saw the representative of the 
journal in question, and also other engineers who made 
tests, go downinto the flywheel pit and closely examine 
all parts of the lower portion of the brake, therefore they 
could not have failed to see the so-called ‘* hidden” (?) 
spring mentioned by Mr. Hollick, and without going 
down on “hands and knees” as did this gentleman, but 
by a eo reference to your own diagram you can at 
once see the position of the spring over the rolling block E. 

With reference to this brake weighing nearly half a 
ton when free from support, if that load be allowed 
as a clip on the flywheel and carried by it, then I 
have not the sligtest doubt the result should bear out 
what has already been certified to, but if on the other 
hand any unascertained quantity be introduced it may 
become anything. I may, however, state that owing to 
the difference of opinion as to the reliability of the brake 
heretofore used, that a light Prony brake is now being 
made and will be applied to the engine in the course of a 
few days, which will at once rsmove all doubts as to the 
real power developed by the Marchant engine. 

Yours faithfully, 
Wrirtam Downir, 
Meeseing Director, 
The Marchant Engine Syndicate, Limited. 
24, John-street, Bedford-row, W.C., Nov. 10, 1886. 

[The explanation of Mr. kenzaun, the letters of 
Mr. Garratt and Mr. Hollick, which we published last 
week, the letter from Messrs, Alabaster, Gatehouse, an 
Co. which we subjoin, and the account of the trial of the 
Marchant engine on Wednesday last which appears on 
page 499 of our present issue, entirely dispose of the state- 
ments of Mr. Marchant and Mr. Downie, and render un- 
necessary any further comments on their letters.—-Ep. E.] 


To THE Eprror or ENGINEERING. 

Srr,—On September 17 last we published inthe Electrical 
Review a series of tests which had been made by a repre- 
sentative of that journal and Mr. A. Reckenzaun. 1 
particulars of the apparatus employed were at the same 
time described and illustrated, and we need now only say 
that our experimental run was not made professionally, 
but simply in acceptance of the Marchant Engine Syndi. 
cate’s invitation for any one who wished to doso to make 
use of the engine and brake as it stood. 

We need not do more in referring to the controversy 
which has taken place in the technical press from the 
moment our article appeared, than admit that at the outset 
the results shown were generally deemed impossible. With 





* Mr. Downie is in error; no such particulars as he 
alludes to were published by us.—Ep. E. 





the view of ntting once for all how much the brake, which 
was Me greyed the source of error, was in fault, we pre: 

this day, with Mr. Macfarlane Gray and x 
Reckenzaun, to the works of Messrs. Fraser and Fraser 
to make a final run. 

Our first operation was to pump the pit, in which the 
lower half of the brake is po free of water. The stop 
F had already been removed, and we next knocked away 
the stop E with its ‘‘Timmis” spring, the existence of 
which we only became aware of on reading the letters of 
Messrs. Garratt and Hollick in last week’s ENGINEERING. 
There then remained a Prony brake pure and ea 
which we had no difficulty in manipulating. With a 
boiler pressure of 250 lb. we invariably stopped the e: C) 
with a pull on the Salter’s balance amounting to, roughly, 
100 1b, Naturally, under the circumstances, we took no 
notice of fuel consumption, and we left the Marchant 
engine to its fate. 

ur feelings may be better imagined than described, 
but we have the satisfaction of knowing that the matter 
no longer remains in doubt. Had it not been for the 
illustrated publication of the brake in the Electrical Review 
the whole mystery might have still remained unravelled, 
for naturally the discussion which has done so much 
towards pointing out the real cause of error would never 
have taken place. 

We beg to offer you, Sir, our warmest thanks for the 
manner in which you have lent your pages to the eluci- 
dation of the suspicious circumstances surrounding the 
published performances of the Marchant engine, which, 
we trust, will not be soon forgotten. We can only ex- 
press the hope that Mr. Marchant and his friends were 
in blessed ignorance of the effect produced by “‘ block E.” 

We remain, Sir, your obedient servants, 
H. ALABASTER, GATEHOUSE, and Co. 
Editors and Proprietors of the Electrical Review. 
22, Paternoster-row, London, E.C., Nov. 10, 1886. 








MISCELLANEA. 
Tux Liverpool Exhibition was closed on Monday. The 
number of visitors since the opening was 2,682,516. 


A company with acapital of 100,000/. has been formed 
te —_ Lund’s system of automatically synchronising 
clocks. 


The trial of a repeating rifle destined for the armament 
¢ Oe Series army will shortly be made at the camp of 
everloo. 


A session of the Surveyors’ Institution was opened on 
Monday last when Mr. W. J. Beadel, M.P., the President, 
delivered his opening address. 


The Association of Public Sanitary hg yoo held a 
meeting on Saturday last, when Mr. G. B. Jarram, the 
chairman, delivered his annual address. 


Mr. H. Seeger, of 21, Mincing-lane, E.C., has been ap- 
printed sole agent for the United Kingdom and Colonies 
or the Sclessin Iron Works Company, Belgium. 


The Committee of the Paris Exhibition of 1889 have 
eed to 


ower, This is stated to be a third of the cost. 


The first meeting for this season of the Royal Geogra- 

hica! Society was held on Monday last, when Mr. J. Y. 

uchanan read a paper on “ The Similarities in the 
Physical Geography of the Great Oceans.” 


The Colonial and Indian Exhibition was closed without 
ceremony on Wednesday last. The number of visitors 
for the last week, that ending November 6, was 113,330; 
the total up to that date, since the opening, was 5,486,540. 


The freedom of Newcastle-on-Tyne has been presented 
to Sir William Armstrong. The certificate was contain 
in a box made from one of the oak timbers of the old 
Roman bridge which had been in the water upwards of 
1700 years. 


Last Friday the opening procting the present session 
of the Geologists’ Association took place at Universit 
College, when an address was delivered by Mr. W. 
Topley, the president, on ‘‘ The Erosion of the Coasts of 
England and Wales.” 


The crew of the gun-vessel Swallow, 1040 tons, has been 
increased to 128 officers and men. Her complement was 
originally 112, but on account of the heavy armament 
with which she has been equipped—eight 5-in. breech- 
loaders and eight machine guns—that number was found 


d | to be insufficient. 


Mr. Justice Stephen, the president of the Royal Com- 
mission appointed to inquire into the charges made 
inst the Ordnance Department, has appointed Tuesday, 
the 16th inst., for beginning the sittings in that inquiry. 
The Commission will sit on Tuesdays, Wednesdays, and 
Thursdays in each week. 


The receipts of the twenty-two principal railways in 
the United Kingdom, for the week ending October 31, 
amounted, on 15,377 miles, to 1,224,921/., and for the corre- 
sponding period of 1885, on 15,230 miles, to 1,203,434/., 
an increase of 147} miles, or 0.9 per cent., and an increase 
of 21,487/., or 1.7 per cent. 


The Brisk and Cossack, two new torpedo cruisers built 
z J. and G. Thomson, are ready for delivery. They are 

5 ft. long, 35 ft. wide, and 1630 tons displacment. The 
estimated power is 3600 horse-power indicated, and the 
speed 17 knots. They have an armoured deck, and will 
aoe with six 6-in. guns and seven 14-in. torpedo 
tubes. 


The Belgian Socicté des Ingénieurs et des Industriels 


will pee on the 3rd of next month at the Brussels Bourse 
an exhibition of the practical appliances of india-rubber, 


nt a subsidy of 1,500,000f. for the Effiel | 28' 





tta-percha, and similar substances. Lectures will be 
elivered in connection with the exhibition. The same 

society is organising for next January a Telephonic 
Exhibition, 

The Gaulard and Gibbs’ patent for electrical distribu- 
tion by secondary generators, has been granted in the 
United. States on appeal to the chief examiner. This 
patent gives the owners the exclusive right to the use of 
transformers operated by alternate currents. An instal- 
lation of 2000 lamps on the principle is at work at Pitts- 
burgh, giving eight lamps to the indicated horse-power. 


A new attempt has been made to provide a perfect 
safety lamp by Mr. Miles Settle, of Darcy Lever 
Collieries, near Bolton. The ‘‘ Settle” is an incandescent 
electric lamp attached to a float suspended in a glass 

lobe and surrounded with water. Fracture of the glass 

reaks the connection, and the lamp goes out. The lamp 
is asserted to be perfectly safe, excepting from wilful 
injury. 

The first meeting of the Royal Commission for the 
Adelaide Jubilee International Exhibition of 1887 took 

lace on Monday, the president, the Duke of Cambridge, 
in the chair. It was resolved. that the secretary, Sir 
Herbert Bruce Sandford, should proceed to Adelaide in 
March next ‘as the official representative of the Com- 
mission, and remain throughout the whole period of the 
Exhibition, and watch over the interests of British ex- 
hibitors. 

A successful trial has just been completed at Ports- 
mcuth of one of the five first-class sone ne, joopete boats 
which have been built by Mr. J. Samuel White, for the 
Admiralty, on his well-known double-rudder system. 
She measures 125 ft. in length and 14 ft. in beam, being 
made 2 ft. broader than the usual service pattern in order 
to secure superior seaworthiness in boisterous weather. 
The boat was tested for four hours under continuous 
steaming, including six runs upon the measured mile. 
The means of performance gave the following results: 
Steam in boiler, 129 lb.; vacuum, 27.8in. ; revolutions, 
371.9 ; pressure of steam in the receiver, 27 lb. ; air pres- 
sure in stokehold, 4 in. ; and total horse-power, 967.95. 
She realised a speed on the mile of 18.773 knots. While 
running at full power she completed the circle in sixty 
> the diameter being equal to about twice her own 
ength, 


The experiments which have been made at Sheerness 
during the past two years with the new Brennan torpedo 
have been brought to a satisfactory conclusion, and the 
weapon will in _ ates form part of the armaments of the 
country. This torpedo is from 20 ft. to 30 ft. in length, 
and nearly aton in weight. The great advantage claimed 
is that it can be steered to the object against which it is 
directed. It is impelled by a stationary engine on shore, 
and this acts upon the torpedo by winding in two wires 
which are coiled round wheels inside. These wires work 
different propellers. The torpedo is under the control of 
the operator in the fort, and can be stopped and then 
started in. It has been steered in and out of the 
shipping in Sheerness Harbour, and it has been fired 
ainst targets drawn past the fort by torpedo vessels. At 
night its course through the water is indicated by a small 
jet of light, produced by chemical agency, and screened in 
front. The speed is said to be 20 knots an hour. 


The Invincible has undergone a full speed trial of her 
machinery, and also ,trials of her old guns, which have 
had important improvements effected in them, and her 
new guns which have been fitted. The ship has also been 
fitted throughout with the electric light, two reflectors 
being fixed on the ns | deck and two on the poop. 
The ship was driven full speed for two hours with the 
following results: Steam in boilers, 30.7 lb. ; revolutions, 
starboard, 74.5; port, 76.3; mean pressure in cylinders, 


po 
ed | starboard, 21.51b.; port, 20.4 lb. Vacuum in condensers, 


starboard, 24.3 in. ; port, 23.3 in. Indicated horse-power, 
starboard, 2363 ; port, 2301; total, 4664, Speed by patent 
log, 13.25 knots.. Draught forward, 20 ft. 10in.; aft, 
22 ft. 3h in. All the guns were subjected to a severe test. 
The 12-ton muzzle-loaders were fired with}a full charge 
of 50 lb. and a projectile of 250 lb. The hydraulic 
buffers answered remarkably well, Five rounds were 
fired from the quick-firing guns with charges of 2 lb. of 
powder and 6 i. rojectiles at various degrees of eleva- 
tion. The ‘bored! Bondantaite were fired in each posi- 
tion. The total number of rounds fired from these guns 
was 300. 


According to the new Admiralty instructions the boilers 
of all ships in commission are to be examined and drill- 
tested from time to time during the commission by an 
engineer officer other than the officer in whose charge 
they are. The detailed results of the examination, to- 
gether with a statement showing the previous treatment 
of the boilers, are to be forwarded to the Admiralty. 
Copies are also to be furnished to the Inspector of Ma- 
chinery on the station and to the chief engineer of the 
flagship. Unless the examining officer thinks it neces- 
sary, not more than one boiler in four need be drilled for 
thickness, preference being given to those which are 
deemed to be most worn; but all the boilers are to be 
examined, and separate detailed reports are to be for- 
warded for each boiler drilled. Should there be any 
defects in the boilers, internal or external, or symptoms 
of corrosion, the report is to state what they are, and the 
steps that are being taken to make good the defects or 
arrest corrosion. The boilers are to be drilled during the 
time the ship is in commission at intervals of not less than 
eighteen months, nor more than two years, and the first 
drill-test is to be made as soon as convenient after the 
ship has been eighteen months in commission. When a 
ship is ordered to be commissioned her boilers are to be 
drilled either before she is commissioned, or as soon after- 
wards as may be convenient. 
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RAILWAY CARRIAGE ROOF LAMP. 

AmonG the smaller comforts of gpacke | travelling 
nothing is better appreciated than a g light, one 
which illumines the corners. of the carriage, and 
renders it possible both to enjoy the extra comfort 
they offer, and to read the —s es at the same 
time. It is seldom that the usual colza oil lamp pro- 
vides sufficient light for this purpose; at its best it 
only givesabout 3} candle-power, and often only one-half 
of this amount is realised. In every other lamp colza oil 
has been superseded by petroleum, and it has only held 
its own so long on the railway, because of the difficulties 
found in constructing a safe and efficient roof lamp to 
burn mineral oil. These difficulties appear now to have 
been overcome, for on the Great Northern Railway, 
the Great Eastern Railway, the Midland Railway, and 
others a roof lamp burning mineral oil is rapidly dis- 
placing the older ef 20 The Great Northern Rail- 
way Company have decided to apply these lamps to 
the whole of their suburban traffic, and already a large 
proportion of the trains are running with them. The 
lamps are ghted at six o’clock each morning and burn 
until one o’clock the next morning without the slightest 
attention, giving the whole timea light of ten to twelve 
candle-power, uniformly distributed through the 
carriage. 

Below we give an illustration of this lamp, which 
is manufactured by Messrs, Silber and Fleming, 
Limited, of Wood-street, Cheapside, E.C. The oil re- 
servoir A is annular, and is entirely below the level of 
the wick B, so that there can be no leakage of oil into 
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the globe F, The wick is covered with a dome, as 
in an ordinary paraffin lamp, except that the dome 
and wick are arranged horizontally. The flame 
burns in a spacious combustion chamber, and the 
gases rise up the chimney D, and thus produce a 
draught to draw in the fresh air. ‘This air enters 
from the carriage through a large number of per- 
forations in the outer case of the lamp, a considerable 
utes of it passing directly over the oil reservoir to 

eep it cool, It then circulates slowly round the ex- 
terior of the combustion chamber, and is by that means 
warmed, before it passes downwards through a per- 
forated grid of large area into the dome, to issue 
through the slot with the flame. The combustion is 
perfect, and there is no deposition of carbon in any 
part of the lamp. 

The combustion chamber is lined with white enamel 
which forms a capital reflector to throw the light down- 
wards into the globe F. This is so shaped that it acts 
as a diverging lens, and distributes the illumination 
very evenly throughout the interior of the carriage. 

_ Although the amount of light provided by this lamp 
is threefold that given by the pid en colza lamp, yet 
the cost of feeding it is considerably less. Rape oil 
costs ls. 9d. per gallon, while heavy mineral oil can be 
got for 9d. A gallon of the former will supply a lamp 
or 156 hours, while the same quantity of the latter 
lasts 160 hours. Thus the consumption of the two is 


20 gallons of oil per annum, and thus the new lamp 
offers a money saving of 20s. a year, with three 
times the illumination, and without the inconvenience 
caused by the shadow of the wick holder. Any kind 
of oil can be used, but one having a flashing point of 
250 deg., and which is practically as safe as colza, is 
recommended, 


FUEL CALORIMETRY. 
By B. H. Tuwarrs, F.G.S., C.E., &c. 

ALTHOUGH instruments for the precise value measure- 
ment of most of the agents of our industries have long ago 
been utilised, the heating value of the great natural source 
of power—coal—is rarely tested even by the largest con- 
sumers, 

Occasionally quantitative analyses are obtained, but 
this method is expensive, and is neither so practically 
exact from a thermic estimation point of view, nor so 
useful, as a careful calorific estimation by actual combus- 
tion would be. 

At present the different qualities of coals are known by 
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Abatement Society. Dulong was the first to design a 
scientific calorimeter, in which the fuel was consumed in a 
current of oxygen ; this instrament was greatly improved 
by Favre and Silbermann. 

The disadvantage of Dulong’s system is that the com- 
bustion absorbs a considerable period of time, and conse- 
quently requires a notable correction for re-cooling ; 
besides, owing to the fact that unless the oxygen is applied 
by compression, the instability of carbon-dioxide in the 
presence of carbon prevents the entire oxidation of the 
carbon, and part of the escape as carbon-monoxide 
with a consequent loss of heat ene Owing to the de- 
fects enumerated of the Dulong calorimeter, his, Dulong’s, 
measurements are not so exact as one might desire. 

In the ingenious and carefully designed ap’ us of 
Messrs. Favre and Silbermann, the gases resulting from 
the combustion of fuel are deprived of the carbon-dioxide 
and over cupric oxide for the estimation of the 
weight of carbon-monoxide, but even this supplementary 
estimation does not allow of an absolutely exact correction 
to be made. Nevertheless, the arrangement of Favre 





and Silbermann’s calorimeter reflects high credit on these 
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the name of bests, seconds, &c., whereas a calorific esti- 
mation might show that that the seconds, or even quali- 
ties more inferior, possessed a higher calorific efficiency 
than the firsts. By the utilisation of fuel calorimetry, a 
user of coal would be able to ascertain exactly the finan- 
cial value of the definite amount of heat energy of different 
fuels. He would also be able to compare the heat energy 
possessed by the fuel with that economically evolved in h 

steam generators. For the character of his fuel the user 
would not have to rely on the ipse dimit of his boiler firemen, 
who are not always proof against tempting bribes. If his 
steam generator was of the usual wasteful kind, he would 
realise the cost of the defect in a most telling manner, 





consequently fuel calorimetry would prove a stronginduce- 





approximately equal, while the cost varies as 7 to 
3. As a matter of experience a roof lamp requires 


ments, and thus aid the laudable objects of the Smoke! 





ment to the adoption of more perfect combustion arrange- | 


















































distinguished chemists, but the complication and delicacy 
of the instrument render it unsuitable for ordinary fuel 
calorimetry. 

Referring to the engravings, Fig. 1, which shows a 
section of Silbermann’s ingenious calorimetric instrument, 
ais the combustion chamber of thin copper, silvered in- 
ternally ; the cover b allows the insertion of the platinum 
cage c, in which the fuel to be tested is placed. The 
oxygen for a combustion is supplied to the fuel 
by means of t! pipe d. 

The progress of combustion can be watched by means of 
the ignition tube e¢ and reflector /. 

The products of combustion escape by means of the 
outlet tube g, and their sensible heat, resulting from 
combustion, is absorbed in the passage of the gas through 
the copper coil condenser h, finally escaping by means of 
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the pipe p. The whole of the enumerated are sub- 
merged in a thin copper vessel i silvered internally and 
filled with water, which is well circulated by means of 
the agitator j. 

This copper vessel iis placed in an external annular 
vessel k, lined inside with swansdown J, the annular 
space m being filled with water. Openings in the covers 
are provided for the insertion of thermometers, The 
ignition can be effected either with an electric spark, the 
combustion of a given length of fine iron wire, or by a 
fuze, and as soon as the ignition is effected, the a of of 
oxygen is commenced and continued until the fuel is 
entirely consumed, The difference of initial and final 
temperatures of water and the weight of the water are 
= noted, and the calorific estimation is thus attain- 
able. 

Mr. Lewis Thompson, M.R.C.S., designed some time 

an exceedingly inyenious appoasine by which he 
obtained the oxygen for fuel combustion from potassium 
chlorate and potassium nitrate intimately mixed with the 
fuel in a finely divided condition. The mixture is ignited 
with a fuze, 

Ingenious as this process undoubtedly is, it nevertheless 
contains serious defects, inasmuzh as the dissociation of 
the potassium chloride generates heat, and heat is on the 
contrary absorbed by the expansion of the oxygen from a 
solid to a gaseous condition to the normal atmospheric 
pressure, and the dissolution of the residual potassium 
chloride also absorbs heat, so that to arrive at accurate 
results considerable corrections have to be made. 

Berthelot mentions that inthe hands of Mr. Stohmann 
the solid oxygen arrangement has been greatly improved 
and 7 wf in accuracy ; indeed, the concurrence of the 
results of Mr. Stohmann’s experiments with those ob- 
tained by Berthelot with his compressed oxygen appa- 
ratus are contirmatory of this. 

Berthelot and his confrére Vieille mention the use of 
potassium perchlorate, intimately mixed with the fuel, the 
combustion to be effected in a confined atmosphere of 
oxygen ; by this system the intervention of the heat of the 
dissolution of potassium chloride would be avoided, and 
combustion would have been effected at constant volume ; 
but after serious consideration Messrs. Berthelot and 
Vieille decided to confine themselves to the use of oxygen 
per se in & gaseous form, as the oxidisable agent in their 
calorimeter, In the use of gaseous oxygen the single 
difficulty to be overcome is the realisation of the complete 
oxidation of the fuel without the production of a trace of 
carbon monoxide or of hydro-carbons, This difficulty has 
been successfully overcome by the use of pure oxygen 
compressed to about seven atmospheres, and with a weight 
of combustible such that the proportion of oxygen con- 
sumed does not surpass 30 or 40 per cent. of its initial 
quantity. The air is forced into the small combustion 
and strongly formed mortar-shaped vessel by means of a 
force pump. 

Referring to Fig. 2, representing Berthelot’s latest form 
of calorimeter, a is the special gaseous explosion or com- 
bustion bomb or cylinder of steel internally lined with 
platinum ; 6, a special screw-down cock allows the oxygen 
to enter the bomb by the pipe c, when it is compressed 
by means of a force pump toa pressure of seven atmo- 
spheres. 

A special key is provided by which the head of the bomb 
can be rigidly forced on it, The fuel to be tested is placed 
in the platinum basket e suspended by thick platinum 
wire, the fuel is ignited by an electric current passed by 
the conductors f. The combustion bomb is immersed in 
a platinum vessel g provided with a lid or cover h, per- 
forated to allow the insertion of a thermometer. The 
outside of the annular casing is lined with felt n. 

Berthelot’s first experiments, embodied in his ‘‘ Essai 
de Mecanique Chemique,” were obtained ,with a different 
arrangement of combustion vessel, shown in Fig. 3. Into 
a vessel of glass a, a tube b, also of glass, led the oxygen 
for the combustion of the fuel, which was placed in a cage 
of platinum c. The ignition was effected through a special 
corked opening d, through which the fuel cage could 
also be passed ; the products of combustion released their 
sensible heat in traversing the serpentine coil condenser 
e to the water in platinum vessel g, the products of com- 
bustion finally a age Lars subsequent analysis if desired) 
by the pipe e. The whole apparatus was placed in ordi- 
nary external calorimetric vessel, as shown in Fig. 2. 

The advantages obtained by this new arrangement are 
that the calorimetric measurement can be perfurmed in 
from three to four minutes, whilst the actual combustion 
only occupies a few seconds ; a very small quantity of water 
is required so that the temperature attains the highest 
degree, and this increases the precision of measurement. 
The residuum is not, judging from critical analysis, found 
to contain any residual gases. The ignition is effected by 
the passage of an electric current through a platinum 
wire and to a platinum cage, in which the fuel is placed, 

With this instrument Messrs. Berthelot and Vieille have 
established the calorific value of the most important heat 
generating hydro-carbon elements ; the f gures are given in 
the Comptes Rendus for May 31 last. ‘The disadvantage 
of this exceedingly precise instrument is its cost, which is 
very high; this calorimeter can be obtained from M, 
Golas, of Rue St. J acque, Paris, who makes Berthelot’s 
splendid instruments of precision, 

Mr. W. Thomson, F.C.S., of Manchester, has lately 
improved the Lewis Thompson calorimeter; he also 
utilises gaseous in preference to solid oxygen, and applies 
this agent in a very simple manner, and s0 far as the 
author can judge the instrument appears the most satis- 
factory for popular use, as it will be decidedly inexpensive ; 
it may nate entirely free from the defect mentioned in 
the use of oxygen at atmospheric pressure, é.¢,, the incom- 
pletion of combustion, but for every practical purposes 
the instrument is all that could be desired. Referring to 

Fig. 4, siowing a section of the calorimetric apparatus 








designed by Professor William Thomson, F.C.S., a is the 
oxygen holder of galvanised iron and also internally black 
varnished. 

The displacement of the oxygen is effected by means of 
water (under pressure or from an elevation) which enters 
the holder through the tap 6. The oxygen displaced 
escapes at the top of the large tap d, from which it is led 
to the calorimetric apparatus by the india-rubber — 
e. The volume of a displaced in holder is indicat 
by the gauge-glass f; the second glass tube g is intended 
to show the pressure of gas by the difference of levels in 
the two tubes. 

The oxygen enters into the calorimeter combustion 
vessel h (which is simply an inverted bell glass) by means 
of a brass tube 7 of a small calibre, and provided with a 
regulating tap 7. The fuel to be tested is placed in the 
platinum crucible k, which is in its turn placed on a pipe- 
clay support resting on a spring framework 1 which is 
attached to the sides of the inverted bell glassh. The 
latter is placed in a thin glass beaker m of a capacity of 
2000 c.cs. filled with water, which of course cannot enter 
the inside of inverted bell glass, until the tap) is opened 
and the oxygen tube disconnected. 

The beaker is set on corks inside a bright tinned sheet 
iron outside vessel n, which has in its side a glazed orifice 
o; through this the progress of combustion can be 
watched. The water in the beaker can be well circulated 
by means of the agitators The ignition fuze is pre- 
pared as follows: Two or three strands of lamp wick are 
soaked in a solution of potassic nitrate and dried. 

The modus operandi when using the Thomson calori- 
metric apparatus is as follows: 

One gramme of coal having been weighed, it is then 
placed in the platinum crucible ; 2000 c.cs. of water are 
then poured into the beaker, and the temperature taken. 

The crucible is now placed on a spring clip frame which 
is attached to the mouth of the bell glass; the ignition 
fuze is then lighted and the apparatus is then immersed 
in the water. The aro supply is commenced and con- 
tinued until the completion of combustion. During the 
test the water should be well circulated by means of the 
agitators. The oxygen supply tube is pushed into 
the mouth of the crucible towards the termination of com- 
bustion, and a circular motion is given to the tube by the 
hand the fixed carbon of the coal is entirely con- 
sumed, 

The water in the beaker is now allowed to enter the in- 
side of the bell glass, by which the heat from the crucible 
frame and oxygen supply pipe is abstracted, and after the 
water is well circulated the final temperature reading may 
be taken. The difference between the final and initial 
temperatures of the water represents, of course, the heat 
due to combustion, and without any deduction for re-cool- 
ing or for imperfect agents having to be taken into account, 
it will be seen that this process is adaptable for the use 
of unscientific persons, 

The author suggests that the standard marketable or 
sale value of coal should be expressed in the weight of 
fuel in decimals of a pound required to raise 1 lb. of water 
to 212 deg. Fahr. or 100deg. Cent. from an initial tem- 
perature of 77 deg. Fahr. or 25 deg. Cent. 

An instrument such as that designed by Professor 
Thomson ought to be adopted as the standard calori- 
meter to be used. The general adoption of this fuel 
valorimetric system would undoubtedly conduce to greater 
economy in the use of fuel and in the prevention of smoke 
and fogs, and these desiderata would be attended with 
sanitary and other self-evident advantages, 








SILICON IN FOUNDRY IRON.* 
By M. Ferp. Gavtisr, Paris, 


Ir is not more than thirty years since silicon, which had 
previously been familiar only to chemists, began to play 
an important part in metallurgical operations, notwith- 
standing that silica, which forms nearly two-thirds of the 
matter of which the outer crust of the globe is composed, 
is nothing else than a compound of silicon and oxygen. 

Silicon in Bessemer Steel.—Until the Bessemer process 
came to the front, silicon in its free state was only of im- 
portance from the point of view of pure science. After 
the introduction of the Bessemer process, however, it was 
observed that a certain definite percentage of silicon in 
the pig iron employed was necessary in order to the pro- 
duction of good steel. The proportions of silicon origin- 
ally deemed to be desirable was superior to 1.5 per cent., 
which percentage appears to have been first stipulated in 
contracts made by German steel manufacturers for English 
Bessemer pig about the year 1863, The scientitic explana- 
tion of the necessity of silicon in this process was only ar- 
rived at in France some years subsequently. 

The effect of the presence of silicon is that of allowing 
the temperature of the metal to be kept higher than is 
otherwise attainable. The intense heat developed by the 
burning of the silicon in the Bessemer converter causes 
the silica produced by its oxidation to remain in the bath 
and to retain all its heat, in which respect it differs en- 
tirely from the carbonic oxide, which is the product of the 
oxidation of carbon. The recognition of this fact led to 
the adoption of certain percentages of silicon in pig iron 
intended for the Bessemer process, and xo silicious pig 
came to be manufactured on a large scale in the Cumber- 
land and North-West Lancashire districts of England, 
where the extensive large deposits of pure hematite 
ores facilitated the production of the well-known and 
highly-esteemed brands of iron associated with those 
districts. 

Silicon in Steel Castings.—About ten years ago the pro- 
perties of silicon in reference to the manufacture of s 
castings became known and appreciated, and at that time 





* Read at the London meeting of the Iron and Steel 
Institute, 


T called attention to this fact in.a paper which, I read 
before this Institute on the manufacture of solid steel 
castings. The gases produced in the manufacture of steel, 
alike by the Bessemer and open-hearth processes, were 
retained in the liquid metal, and originated the blow- 
holes or air bubbles that have been found so detrimental 
in steel castings and so difficult of expulsion—that is to 
say, the gases occluded in the bath, and which, when the 
metal becomes solid, are still unexpelled, constitute the 
source of the honeycombed structure which was formerly 
so frequently to be met with. Silicon, however, when 
introduced in certain definite proportions into the liquid 
metal, enables those blow-holes to be got rid of, anda 
solid stee ]to be produced. 

The rationalé of this action of silicon has been much 
discussed amongst scientific metallurgi long as 
the only gas discovered in the liquid metal and in the 
blow-holes of the solid metal was carbonic oxide, the 
matter appeared to be simple, and the explanation of 
the effects of silicon which I suggested at that time was, 
that silicon neutralised carbonic oxide by the production 
of silica and free carbon according to the formula 


Si+3CO=Si0*+3C. 


This explanation appeared to be satisfactory enough until 
Dr. Muller discovered, and Mr, Richards and Mr. Stead 
afterwards confirmed, the fact that the greater part of 
the occluded in blow-holes was not carbonic oxide 
at all, but hydrogen, resulting from the moisture of the 
air. Hence the new problem was presented of the effect 
of silicon on hydrogen, with regard to which, up to that 
time, nothing appears to have been known. 

These considerations led me to investigate the pheno- 
mena of the increasing solubility of both carbonic oxide 
and hydrogen when silicon is present in sufficient quanti- 
ties. This action appeared to resemble that which was 
obtained when limestone is dissolved in water in presence 
of carbonic oxide. I confess, however, that such an ex- 
planation of the problem appears to be a little open to 
question. 

Silicon in Foundry Pig.—As a result of the two im- 
portant papers read at the meetings of this Institute at 
Glasgow in September, 1885, and at London in May, 1886, 
a new light appears to be thrown upon the influence of 
silicon in the metallurgy of iron. In the first of these 
papers Mr. Charles Wood pointed out that the experi- 
ments of Mr. Turner, as communicated to the Chemical 
Society in 1885, with reference to the influence of silicon 
on the properties of foundry pig iron, had led him to 
make experiments with Middlesbrough pig. along with 
Mr. Stead, and that their investigations had resulted in 
the conclusion that a white pig iron, with a suitable addi- 
tion of silicon, could give grey castings of the best 
quality. This was an entirely new departure in metal- 
lurgy, the practice of the must experienced founders 
having eet d been based on a totally different view. 
In my opinion this discovery is, perhaps, even more im- 
portant than that of the basic process itself, and the dis- 
cussion which followed upon it did not seem to me to be 
adequate to the importance of the subject. 

At the meeting of the Institute in May last, Mr. 
Turner presented a paper which was the result of an ex- 
haustive study of the influence of various foreign sub- 
stances, including silicon, on the properties of foundry 
pig iron, and the beneficial effect of silicon in the produc- 
tion of that variety of pig was clearly set forth. 

The only criticism that I should venture to make with 
regard to Mr. Turner’s important experiments is, that he 
employed as pure cast iron some wrought iron produced in 
South Staffordshire, and melted in a crucible with a mix- 
ture of charcoal. This iron had less than two per cent. of 
carbon, being .5 as combined and about 1.5 as graphitic. 
Such a content of total carbon is low as compared with 
that found in the best foundry pig, which contains on an 
average very nearly four per cent. in the proportions of 
3.0 to 3.5 graphitic and .5 to 1.0 combined. It is there- 
fore to be feared that the effect of the presence of two 
per cent. more of carbon would alter the percentages of 
silicon stated by Mr. Turner in the relation to the maxima 
of tensile crushing and transverse strength. Personally 
I should have preferred that the experiments of Mr. 
Turner had been made on a different plan, say, for 
example, on hematite pig iron exceptionally low in man- 
ganese, phosphorus, and sulphur, as well as in silicon 
(which could be provided for by the use of cold blast), as 
this would have given pure cast iron with very nearly four 
per cent. of carbon. An addition of increased quantities 
of eee of iron for phosphorus, of sulphide of iron 
for sulphur, of spiegel, or ferro-manganese for manganese, 
and of ferro-silicon, or silicide of iron for silicon, would 
have given a higher value to Mr. Turner’s proper results, 
both from a wap and a scientific point of view, as 
bearing upon the influence of these impurities, since the 
percentage of carbon in the metal would have corre- 
sponded more closely to the contents found in true 
foundry pig. 

Before proceeding to explain my views as to the expla- 
nation of influence of silicon on the properties of foundry 
pig, and the French practice based thereon, some intro- 
ductory remarks appear to me to be necessary. 

A true pig icon cannot have more than four per cent. of 
combined carbon, I do not now of course speak of special 
alloys like spiegeleisen and ferro-manganese, which contain 
five and six per cent. of combined carbon. ‘ 

White pig iron, not specially high in manganese, has its 
whole content of carbon in the combined form, and cannot 
have more than four percent. This figure then is the 
limit of the affinity of carbon for iron, ; 

If now we direct attention to the alloys of silicon and 
iron, we find that it is an easier matter to produce in the 
blast furnace a ferro-silicon containing at least 10 per 
cent. of silicon. Our President (Dr. Percy) in smelting 
a mixture of oxide of iron, silica, and charcoal, has pro- 



































Nov. 12, 1886.] 





ENGINEERING. 


5°9 








duced an alloy containing 13.78 per cent. of silicon ; and 
by another process he obtained as much as 18.77 per cent, 

err Hahn went still further and obtained as much as 
20.17 and 30.51 per cent. of silicon alloyed with iron. 
Caron held that there is no limit to the combination of 
silicon with iron. If, however, we stop at this content of 
30 per cent., it is clearly possible to combine with iron 
seven to eight times more of silicon than of carbon, or, 
in other words, silicon has seven to eight times greater 
affinity for iron than carbon. The result of this great 
advance in the comparative affinity of silicon and carbon 
may be traced in the experiments of Mr. Wood and Mr. 


tead. 
If we add a suitable proportion of silicon to white big, 
in which, as you are aware, all the carbon is combined, 
the iron will combine with both the carbon and the silicon 
according to their degrees of affinity for itself, and the 
greater part of the carbon will then cease to be combined 
and will become graphitic, the silicon taking its place, 
with the result that grey pig is produced. As, however, 
this expulsion of carbon by silicon is made into the in- 
terior of the mass, the graphite so produced is like a 
chemical precipitate, that is to say, it isin very small par- 
ticles indeed, while the colour of the mixture is light 
grey. On the other hand, the metal is more homo- 
geneous and less porous, the constituents being at the 
same time more dense than in a first-class foundry pig 
iron with large grains of graphite intermixed. Such an 
artificial grey pig must have greater strength than a grey 
pig otherwise produced. The chemical displacement of 
carbon by silicor is a process akin to that of the precipi- 
tation of sulphuric acid by baryta, and is based on the 
same laws of thermo-chemistry. 

If, however, we apply the opposite conditions, that is, 
if we expel silicon from a grey pig iron in which the greater 
part of the carbon is not combined but in a graphitic 
state, what will follow? The effect of the expulsion of 
the silicon will be to leave the carbon free to combine 
with iron, since there will be no further competition for 
affinity, and the grey pig will become white, 

About thirteen years ago Professor Akerman, of the 
School of Mines of Stockholm, called the attention of 
metallurgists to this tendency of silicon and combined 
carbon to replace each other, and in his paper ‘‘ On the 
Influence of Silicon mg sonal Phosphorus, and Manganese 
on the Quality of Pig ron, Wrought Tron, and Steel,” 
he has pointed out the greater affinity of silicon for iron 
than the carbon, and has also quoted the refining process 
as an example of that fact. 

In the refining process with grey iron containing an 
average percentage of silicon, we get rid of practically all 
the silicon by sufficient application of blast, while the 

rcentage of carbon is very little altered. The product 
1s a@ quality of metal better adapted for puddling and 
conversion into wrought iron (which was the object of 
this process), but such metal is really nothing else than a 
white pig, since after the expulsion of the silicon all the 
carbon, which, in the ordinary pig iron, was for the most 
rove in the graphitic state, becomes wholly combined with 
the iron. 

Another and a more familiar example is that of the 
Bessemer process. It has occasionally happened that 
accidents have caused a Bessemer blow to be stopped 
after a few minutes’ blowing when a considerable part of 
the silicon had been oxidised, but practically no carbon 
had been expelled. In such a case, although the pig run 
into the converter was originally grey, the metal found 
in the ladle was white, the percentage of carbon remaining 
the same, but the decreased percentage of silicon was a 
sufficient explanation of the combination of the total 
carbon with the iron. 

It appears to me, as a result of the facts just stated, 
iron founders may adopt the two following new laws: 

1. That in white pig iron an addition of silicon precipi- 
tates the combined carbon in the form of graphite, and 
causes grey pig to be produced, and 

2. That in grey pig iron the expulsion of silicon converts 
the graphite into combined carbon, and produces white 


pig. 

% foundry practice white pig iron is to be avoided, and 
all that can tend to its production. Such pig is distin- 
guished by a very small degree of fluidity. It does not 
run prenesiy into the moulds, while it is also brittle and 
too hard to be cut or drilled. Grey pig, on the other 
hand, is cage soft and easily worked, and possesses a 
considerable strength, and is little liable to shrink. White 
pig is adapted for exceptional use in chilled castings, but 
grey pig is the quality usually employed in foundry prac- 

ice. 

Tronfounders generally adopt a practice of mixing 
common foundry pig with a certain proportion of scrap, 
and in order to be able to work well with such a mixture, 
they add a certain proportion of No. 1 Scotch pig, which 
is gy Pinos for its preety of enabling a good cast- 
ing to produced, hen, however, I will come to 
speak of the contrary effect of silicon and manganese, it 
will be seen that a better and cheaper system will have to 
be followed in the future without the use of Scotch iron, 
owing to the percentage of manganese which the latter 
contains, 

The Introduction of Ferro-Silicon in French Foundry 
Practice.—With the result of the experimants of Mr. 
Wood and Mr. Stead before me, I endeavoured to arrive 
at a scientific maton of the facts recorded, and 
suggested to some friends to make experimentsin a cupola 
wit. ferro-silicon, having 10 per cent. of silicon in werk- 
ing several mixtures of hard pig iron, more or less white 
in character. The results of these experiments were 
astonishing, and again accorded with the theory I had 
previously formed. I am now, therefore, able to say 
that more than one hundred founders in France have 
abandoned the use of Scotch pig iron in their mixtures, 
and have substituted silicon in the form of ferro-silicon, 





A distinction must, however, be made between the dif- 
ferent varieties of scrap iron which are in the market, viz.: 

1. Large broken castings obtained from engine frames, 
cylinders, &c., which show a close-grained grey pig, with 
an average of jess than 1.5 of silicon. 

2. Small broken castings of limited thickness, which 
show a white or mottled pig, with not more than 1.0 per 
cent. of silicon ; and 

3. Cast-iron turnings, which, on being produced, con- 
tain about 1.5 per cent. of silicon, but when slightly 
oxidised may be compared to a pig iron from which silicon 
is entirely absent. 

4, White pig containing about 0.5 per cent. of silicon. 

5. Burnt pig, obtained from vessels that have been 
more or less subjected to continuous heating, such as gas 
retorts. This variety being coated with a skin of oxide of 
iron has been discarded in foundry practice, but it may 
be suitably employed as a mixture on account of the 
absence of silicon. " 

In order to make good castings with a large proportion 
of these several scrap pigs, without any admixture of 
Scotch foundry iron, we adopt the following rule: 

The mixture must contain from 2.5 to 2.0 per cent. of 
silicon. A suitable proportion of ferro-silicon, containing 
not less than 10 per cent. of silicon, must be added, in 
order to arrive at the pecesatoge just stated. It will be 
observed that in the adoption of this rule we come very 
near to the figures given by Mr. Wood and Mr. Stead as 
representing the maximum of transverse strength in their 
mixtures of white and highly silicious pig iron, viz. : 


Silicon .. ay: te dy px 2.71 
Combined carbon .... ad 0.14 . 


We also assimilate closely to the figures quoted by Mr. 
Turner as corresponding to the maxima of strength ob- 
obtained with 2 per cent. of carbon only in the mixture, 
viz. : 

Tensile strength 
Transverse 


Naturally, however, we are still very far from the 
maximum of crushing strength found by Mr. Turner, 
corresponding to 

Silicon ... nad 0.96 
Combined carbon 1.85 


I say naturally, since it is generally known that a good 
soft casting must not have a high crushing strength such 
as combined carbon imparts. 

The characteristics of the casting obtained by this arti- 
ficial manufacture of grey pig may be described generally 
as of very close grain, with, of course, a light grey colour, 
since the graphite:is more uniformly disseminated through- 
out the mass, as the result of a kind of chemical preci- 
pitation. The castings are exceptionally soft and easily 
worked, and they remain grey when cast very thin. The 
high degree of softness in these castings is not extra- 
ordinary, if we consider the physical properties of ferro- 
silicon y ia Be 10 per cent. of silicon, This alloy is not at 
all hard, but may be planed and easily worked, although it 
is somewhat brittle. If we adopted more than 3 per cent. 
of silicon in the castings we could afford to have a lower 
range of strength, as Mr. Turner has pointed out. 

he new practice of the French ironfounders which I 
have described is becoming general, and has been adopted 
by some of the Government dockyards and arsenals for 
the casting of common shells. The following examples 
may be quoted : 


1.96 of silicon 
2.51 


Broken Castings only. cewt, 
Broken castings et iis ae 95 
Ferro-silicon, 10 per cent. ... ay Xs 5 
Large and Small Broken Castings 
Large broken castings a By 
Small rm ld ase ied 46 
Ferro-silicon, 10 per cent. ... did a2 8 
Broken Castings and Burnt Iron, 
Broken castings _... pe ia pe 5 
Burnt iron .. re sad 45 
Ferro-silicon, 10 per cent.... 10 
Burnt Iron, 
Burnt iron... cs in ui ai 80 
Ferro-silicon, 10 per cent.... am F 20 


An addition of 10 per cent. will give the total mini- 
mum of 2 per cent. of silicon required for the mixture, 
and there can be no question as to its success. 

Silicon as a Preventive of White Castings.—In foundry 
practice itis important to avoid the deteriorating quality 
of pig iron which results from repeated casting. It is 
well known that a pig iron, however good it may have 
been originally, becomes unsuited for foundry use after 
being repeatedly melted. Some experiments made at the 
Gleiwitz Foundry in Silesia, and referred to in a recent 
— of the Journal of the Institute, gave the following 
results : 











| | 
| Original | Fourth Sixth 
ners | Pig. | Casting. Casting. 

Graphite we es | 2.73 | 254 208 
Combined carbon .. | 066 | 0. 1.28 
Silicon «0 wi 2.42 | 1.88 1.16 
Manganese .. a 1,09 } 0.44 0.36 
Sulphur . po 0.04 0.10 0.20 
Phosphorus .. oe 0.3L 0.30 0.30 

i 





The pig iron, after being.melted for a fourth time, 
became harder and passed the limits of a good foundry 
iron, the foregoing a showing that after pig iron has 
been beherte mel the total carbon remains almost 
constant, but the contents of sulphur and manganese 
rapidly diminish. Disregarding the latter for the present, 
we will consider only the-silicon, The decrease of the 








silicon, and the increase of the combined carbon, tend to 

produce an unsuitable quality of pig for foundry use, 

since the ultimate result of this process must be that the 

yoke y becomes entirely combined and a white pig is pro- 
uced, 

When a pig becomes harder after each cast, and assimi- 
lates to white iron, the explanation must be sought in the 
small percentage of scrap iron employed in foundry 
practice. This effect is therefore due to want of silicon, 
and hence an addition of 1 to 5 per cent. of ferro-silicon 
containing 10 per cent. of silicon in ordinary foundry 
practice will improve the quality of the castings and will 
neutralise the injurious effects of white pig. 

Practical Em t of Ferro Silicon.—There is no 

difficulty whatever in the use of ferro-silicon by founders. 
It must be remembered that this alloy is not so easily 
melted as an ordinary pig iron, but difficulties seldom 
occur on this account. ‘The alloy is broken in pieces like 
pig iron, and introduced into the cupola in admixture 
with the pig and the scrap iron. In order to insure a 
— homogeneous mixture, the best practice is that 
ollowed in Germany, viz., to use a cupola with a fore 
hearth in which a large part of the smelted metal is 
collected before tapping. This practice is particularly 
suitable where mixtures that are little homogeneous are 
used, but it is not indispensable. 

It is desirable, when adopting this new practice for the 
first time, not to work on too small a scale, and to avoid 
a cold cupola; otherwise, when the mixture is not hot 
enough, a failure is likely to occur, and bad castings will 
beproduced. The best method is to employ a mixture of 
ferro-silicon and scrap of pig iron in the course of the 
— and there need be no fear that the contents 
of the charge otherwise will thereby be injuriously 
affected. 

Dissimilar Effects of Silicon and Manganese.—When I 
suggested the employment of ferro silicon to the French 
ironfounders, I was astonished to hear from them that by 
no practicable addition of Scotch pig iron were they able 
to employ in their mixtures burnt or white iron, and I 
noticed that when they purchased a quantity of scrap iron 
they picked out all that was burnt or white as being of no 
use. Some of them, indeed, were burying such scrap, as 
it is often the practice to do with blast furnace howes after 
a blow, whereas now they regularly employ in every-day 
practice such burnt iron, with advantage as to price and 
quality, and thus avoid the necessity of using Scotch pig, 
but with additions of ferro-silicon as before stated. I was 
struck by this discovery, since it appeared to me that 
No. 1 Scotch pig, of the highest quality, was valued by 
founders for its excellent properties manifested in its 
great fluidity, deep grey colour, and high purity, &c., its 
only defect, indeed, being its limited strength. I was 
also informed that Scotch pig iron of a dark colour was 
found suitable for mixing with scrap, as it enabled 
founders to work with a larger proportion of hard iron, 
and in mixing this dark iron with white, grey iron was 
obtained. This view is indeed correct in theory, but not 
always in practical metallurgy, and it occurred to me 
that the limitations imposed upon this calculated power 
of dark Scotch pig to neutralise scrap iron were attribu- 
table to the want of silicon. I therefore made experi- 
ments with a mixture of scrap and burnt iron, with No. 1 
Scotch, and such an addition of ferro-silicon as would be 
necessary according to the rule already described, in order 
to obtain a minimum of 2 per cent. of silicon, supposing 
that the Scotch pig used contained no silicon whatever. 
The result of this experiment was not satisfactory, as the 
iron obtained remained mottled. It then became natural 
to suppose that the Scotch pig used in the mixture con- 
tained something that produced an action contrary to that 
of silicon, and tending to combine carbon with iron, un- 
like silicon, which precipitates carbon. I now found, on 
consulting chemical authorities, that an average analysis 
of the best brands of No, 1 Scotch pig iron gave the fol- 
lowing numbers ; 


Ter cent. 
Combined carbon 72 
Graphite : 2.80 
Silicon ... 2.14 
Manganese 1.87 
Phosphorus 50 
Sulphur... .04 


Tt was satisfactory to find that the Scotch pig iron con 
tained, as an average, about 2 per cent. of silicon, and as 
the phosphorus and sulphur were low, it became natural 
to regard the high percentage of manganese which the iron 
contained (very nearly 2 percent.) as the cause of the in- 
jurious effects obtained when Scotch iron was employed 
to precipitate carbon. To my mind it is evident that this 
manganese was the cause of the limited strength of the 
Scotch iron, and of its inferiority to ferro-silicon as a 
mixture for working up a large proportion of hard iron. 
It was therefore suggested to me that the practice, with 
regard to the manufacture of Scotch iron, might be im- 
proved by keeping down the manganese to less than 
.5 per cent., and raising the silicon to 2.5, and perhaps 
3 per cent. 

he detrimental effect of manganese in foundry prac- 
tice depends on this alleged property of manganese to com- 
bine carbon with iron, a property referred to in a previous 
art of this paper, where it is shown that spiegeleisen and 
erro-manganese can have 5 and 6 per cent. cf combined 
carbon, whereas no white iron, in the absence of manga- 
nese, can have more than 4 percent. This is a fact which 
admits of no doubt, since it is proved by the current prac- 
tice in the manufacture of alloys of manganese and iron, 
spiegeleisen and ferro-manganese. The brittleness of 
manganiferous iron is another equally well-established 
fact, while the influence of manganese in reducing the ten- 
sile strength, except the crushing strength, of iron, is also 
well known, although a systematic study of this subject in 
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relation to the effect of increasing proportions of manganese 
has not yet been attempted. 

A t reduction in the percntoge of m ese con- 
tained in Scotch pig iron was therefore manifestly desir- 
able, both with a view to increasing the strength of the 
metal and adding to its capacity to enable scrap iron to 
be worked up. 

Silicon and Manganese in the Manufacture of Chilled 
Castings.—In speaking of foundry practice, we ought not 
to forget that of the manufacture of chilled castings, 
which has become an interesting and important industry. 
A chilled iron is a variety which, when cast in sand, 
becomes grey, and when cast in a metallic mould is more or 
less white. Generally speaking, it isa y iro, which 
has been chilled superficially, and whic been suc- 
cessful in the manufacture of shot and shell (including 
Palliser at Woolwich), and of armour-plated turrets (by 
Gruson at Buckau- eburg), not to s k of its ap 

lication for rolls for the rolling of thin plates and grind- 
ing corn, and of cast railway wheels, as in the United 
States of North America. 

If we take a piece of chilled iron, of which only part is 
white, we shall find that the chemical difference between 
the white and the grey parts is that in the chilled part all 
the carbon is combined, while in the part that is not 
chilled, only a portion of the carbon is combined. 
It becomes obvious, therefore, that in the production 
of chilled iron it is desirable to have as little silicon 
as possible, since that metalloid has the property of 
destroying the combination of iron and carbon. ‘0 
this we might add that the more manganese the iron 
contains the more suitable it is for chilling. As to the 
first of these two conditions, the absence of silicon, 
there is no difficulty ; but there are many objections to 
the second, that is, the presence of manganese, owing to 
the greater brittleness that that metalloid imparts to the 
iron. In most cases of producing chilled castings, general 
strength and, hardness, and especially resistance against 
impact, are sought for (which latter quality is not com- 
patible with the presence of manganese in notable pro- 
portions). 

Influence of Silicon in Cupola Practice.—I have shown 
that in French foundry practice scrap iron that was 
formerly discarded has now been adopted in respect alike 
of quality and economy, The matter of quality is an in- 
dubitable fact, which may be easily verified, resulting 
from the precipitation of combined carbon into graphite, 
and its dissemination throughout the mass of the metal, 
used in such a way as to produce homogeneity, The 
question of economy is, however, a relative one. The 
scrap iron that was formerly discarded is necessaril 
cheap, since it has hitherto been of little use, but suc 
iron is, of course, not to be compared with the ordinary pig 
iron, since it is more or less coated with oxide of iron, re- 
sulting from the action of the moisture of the air, as is 
the case with turnings, filings, &c., or produced by heat- 
ing, as in the case of the so-called burnt scrap iron. I do 
not now speak of certain earthy matters which may be 
mechanically mixed, and which are not difficult to sepa- 
rate. There is no reason to fear that this coating of oxide 
of iron will cause a greater additional proportion of waste 
that would more than counterbalance any difference of 
price. If the scrap iron were melted in a cupola without 
the addition of silicon such apprehension would, however, 
be justified ; and this, indeed, was one of the many causes 
of such iron being formerly rejected. 

I now propose to show what the proportion of this 
waste is likely to be when a sufficient quantity of silicon 
is used in the cupola, 

You will remember the excellent report of Mr. Snelus on 
the chemical action which takes place in the Danks pud- 
dling furnace. It was there noted that pig iron high in sili- 
con gave a larger in the puddling furnace than that 
usually obtained. r.. Snelus explained that this fact 
was due to the reducing action of silicon on the oxide of 
the fetiling, and to test this he made the following ex- 
periment, the details of which you can consult in his re- 

rt, viz., he mixed crystals of pure silicon with oxide of 
iron in asuitable crucible and then heated the whole 
together, when he found the pig iron covered with half- 
melted silica of a white appearance, showing that silicon 
was oxidised by oxide of iron and changed into silica, 
whereas oxide of iron was resolved into iron— 


3 Si+2 Fe?08=4 Fe+3, SiO? 


The same reaction happens when you smelt in a cupola 

pig iron coated with oxide of iron in the presence of 

silicon. Silica and pig iron are thus produced, but in 

general practice this silica does not remain free, the 

temperature not being very high and makes a slag or 

cinder in combining with the portion of the oxide of iron— 
8 Si+4 Fe*O0*=2 Fe+3 (2 FeO, Si0*), 

Thus 25 per cent. of the iron in a condition of oxide is 
reduced to the metallic state, and is added to the pig, but 
thisisa minimum. It is probable that the presence of 
carbon helps the silicon to effect this reduction, and it 
would seem in practicc that one-half of the oxide of iron 
is reduced, as it is generally known to be, in the open- 
hearth process when pig and iron ore are employed. This 
reduction of the oxide of iron is of course carried on at 
the expense of the silicon, and henceit is the explanation 
why, when we smelt burnt pie iron alone, we add 20 per 
cent. of ferro-silicon, instead of only 5 per cent., which is 
used when the scrap iron used with the mixture has not 
been burnt at all. It thus appears that the presence of 
silicon in the mixture employed in cupola practice reduces 
the waste, and leaves a not inconsiderable economy when 
scrap iron of inferior quality is procurable at a reasonable 
price, 

Silicon as a Pr tive of in Pig-Iron Castings. 
—Although blowholes and other similar defects are not so 
generally found in pig-iron castings as in steel, they are 


hal, 








nevertheless a source of trouble. Among the gases that 
are to be found in these blowholes sulphide of silicon has 
already been mentioned. This is a product which is little 
known even to acientific chemists. It appears to me tobe 
an altogether exceptional product, resulting from an ex- 
cess of sulphur in the metal, which excess can never be 
traced in English pig iron. The commonly found 
and dissolved in iron are carbonic oxide and hydrogen, 
according to Dr. Muller. There is really no reason to 
suppose that silicon, which has been found so effectual in 
keeping these gases dissolved in steel at the critical point 
of solidification, could not produce the same result with 
pigiron. In point of fact it is the practice of the French 
ironfounders, working with an average of two per cent. of 
silicon in their metal, to produce regularly sound castings 
that are quite free from blowholes. é 

Silicon in Phosphoric Pig.—In the absence of experi- 
ments I have little to say with reference to this important 
subject. In France, the Moselle pig, 'so far as its per- 
centage of phosphorus is concerned, may be compared 
with the iron of the Cleveland district, but it is not so low 
in sulphur. To effect the improvement that can be made 
in phosphoric pig by an addition of silicon, we ‘should 
have to add ferro-silicon to such an iron according to Mr. 
Wood's formula, viz., for small castings 2.6 to 3 per cent. 
of silicon, and for large castings about 2 per cent. of 
silicon. The economical effects of such mixtures could 
not, however, compete with those obtained by the use of 
= iron, and in the present depressed condition of the 
market, ironfounders pay quite as much regard to low 
prices as to high quality. But however interesting such 
an investigation might be, Iam unable, in the absence of 
authoritative facts, to carry it further. 





LAUNCHES AND TRIAL TRIPS. 

On October 23 the steel screw steamer Federation, built 
by Messrs. Joseph L. Thompson and Sons, of Sunder- 
land, to the order of Messrs. Angier Brothers, of London, 
had her trial trip. A series of progressive trials over the 
measured knot off Hartley were run, when a speed of 
11.50 knots was attained, the draught of the vessel being 
22ft.6in. The Federation is a steel built vessel 312 ft. 
in length, 40 ft. beam, and 25 ft. depth of hold, built on 
three-deck rules, and on the longitudinal cellular system. 
The engines are of the triple-expansion type, built by 
Messrs. T. Richardson and Sons, or Hartlepool, 


On Thursday, October 2s, Messrs. Scott and Co., 
Greenock, launched a steel screw steamer named the 
Tsinan, a vessel of 2500 tons, and measuring 314 ft. by 
38 ft. by 25 ft. She is being fitted out in a very superior 
manner, and with triple-expansion —— capable of de- 
veloping a high rate of speed, and having cylinders of 
25 in., 40 in., and 62 in. in diameter, respectively, with 
piston stroke of 48 in. She is the last of a contract of 
five vessels secured last year by Messrs. Scott and Co. 
from the China Navigation Company, of London, and in- 
tended for the goods and passenger trade between China 
andthe Australian ports. One of the vessels was a twin- 
screw steamer of 1500 tons, but all the others were of the 
same size and build as the Tsinan. Messrs, Scott and 
Co.’s yard is now empty. 








With the same tide Messrs, James and George Thom- 
son, Clydebank, launched the Tartar, the last of the six 
twin-screw torpedo cruisers built by them for the Admi- 
ralty within the past eighteen months. Like her five 
sister ships, she is modelled somewhat after the design of 
the Scout, and all the six vessels are included in what will 
be known as the “‘ Archer” class, She is a vessel measur- 
ing 240 ft. by 36 ft. by 19 ft., and of 1630 tons displace- 
ment, and will be propelled by twin-screws driven by 
engines of 4000 indicated horse-power. The vessel is ex- 
pected to develop a speed of 17? knots per hour. Steam 
will be supplied by four steel boilers of the Navy type, 
fitted with Fox’s corrugated flues, and with tubes in the 
ends of the furnaces. The total weight of the machinery 
is about 350 tons, a weight which, in the case of an ordi- 
nary merchant steamer’s machinery, would only be 
capable of developing about 2200 indicated horse-power. 
She is able to carry coal enough to steam a distance of 
7000 knots when going at 10 knots per hour, and about 
2000 knots at full speed. Her gun armament comprises 
half a dozen 6 in. breechloading and eight machine guns, 
and she will likewise have a complete equipment Le tor- 
are appliances. The fact that six such vessels have been 

uilt in the short period of eighteen months is probably 
an event without parallel in the annals of naval construc- 
tion, and it says much for the enterprise of private ship- 
building firms and for the facility with which they can 
execute work entrusted to them. 





On the same day the line-fishing steamer Edith, lately 
built by Messrs. J. M‘Kenzie and Co., Leith, for Messrs. 
Haworth and Clark, and engined by Messrs. Cran and 
Co., of the same port, had her official trial trip on the 
Forth. She is a vessel of 70 ft. by 17 ft. by 8 ft. 9in., and 
is similar in design to the model shown in the Edinburgh 
Exhibition by the firm, and for which they have been 
awarded the gold medal diploma. The engines worked 
very terrae’: and the trial was satisfactory in every 
respect. 


Messrs, William Denny and Brothers, Dumbarton, on 
the 29th ultimo, launched the Kanieri, a steel screw 
steamer of 208 tons gross, She is being fitted by Messrs. 
Denny and Co. with engines of 150 horse-power. She has 
been built to the order of the Union Steamship Company, 
of New d, and is intended for the coasting trade in 
that colony. 








On the same day Messrs, William Simons and Co., 





Renfrew, launched a double twin-screw hopper dredger, 
which is the largest vessel of the kind in the world, and 
has been named the “B. D., No. 1.” The vessel 
been constructed to the order of the Corporation of 
Bristol, under the direction of their engineer, Mr. J. W. 
Girdlestone, M.I.C.E., M.I.M.E., ana is in many re- 
spects a departure from the type of vessels hitherto built. 
One special feature in her equipment is the use of triple- 
expansion engines. She measures 218 ft. by 43 ft. by 
17 ft., and she has amidships three hoppers, which to- 
gether are capable of receiving and carrying 1000 tons of 
dredgings. As we shall shortly publish a complete illus- 
tration of this magnificent dredger, it is not necessary to 
enter into any fuller descriptive details at present. 


A very fine steel barque of 1300 tons, built to the order 
of Messrs, Lawrence, Son, and Co., of London, and 
named the Alexander Lawrence, was launched on Satur- 
day, October 30, by Messrs. Archibald M‘Millan and Son, 
of the Dockyard, Dumbarton. She is intended for 
Messrs. Lawrence’s trade between London and South 
Australia. Her equipment includes every necessary 
for the efficient and economical working of the ship’s gear 
and her cargo. 


On Saturday the 30th ult. the Barrow Shipbuilding Com- 
inwy 4 launched an armed steel twin-screw steamer, building 
Ry them under the superintendence of Sir E. J. Reed, 

.P., F.R.S., &c., for the Government of the Gold Coast 
Colony. The vessel is 135 ft. in length by 23 ft. in breadth 
by 9 ft. depth of hold, with a displacement of about 340 
tons. The vessel will be fitted with a steam windlass, 
screw steering, and all modern improvements. The 
vessel is well and handsomely appointed, and of yacht- 
like appearance, having a cut-water and figure-head. 
There will be ample accommodation provided in the deck- 
house for the governor of the colony and his staff or 
other high officials, as well as cabins for the captain and 
officers of the ship. The lower deck is to be fitted for the 
conveyance of troops or stores. For defensive purposes 
the vessel will be fitted with two seven-pounder rifle 
Seg eay e guns and Nordenfelt guns of lin. calibre. 
The ship will be propelled by compound twin-screw 
engines of 500 indicated horse-power, capable of driving 
her at a speed of 11 knots an hour on trial. 


On Saturday, the 30th ultimo, the steel screw steamer 
Palitana, one of two vessels built last year by Messrs. A. 
and J. Inglis, Glasgow, and lately purchased by the 
British India Steam Navigation Company (Limited), 
completed her trials on the Clyde. Unlike ordinary trips, 
these trials were conducted while the steamer was loaded. 
When the vessel had 4000 tons of deadweight on board 
she attained a speed of 12 knots per hour, which was 
easily maintained. At a previous trial, when she was 
loaded with 2600 tons of deadweight, the speed attained 
was equal to 12,84 knots per hour. The Palitana is a 
steamer of 3100 tons gross, and she measures 335 ft. by 
40 ft. by 28ft. She has accommodation for 40 first-class 
passengers in the poop, while under the bridge-house 
amidships there is room for a number of second-class 
passengers. 


On Saturday, 30th October, there was successfully 
launched from the shi building and engineering works of 
Messrs. Oswald, Mordaunt, and Co., of Southampton, a 
handsomely-modelled iron sailing ship named Leyland 
Brothers, of about 2250 tons net register, built to the 
order of Messrs. R. W. Leyland and Co., and of the fol- 
lowing dimensions: Length, about 285 ft.; breadth, 40 ft.; 
depth of hold, 24 ft. 5in. This is the sixth vessel built 
by Messrs. Oswald, Mordaunt, and Co, for the same 
owners, 











Messrs. Robert Duncan and Co., Port-Glasgow, on 
Tuesday, the 2nd inst., launched a steel twin-screw tug 
steamer, named the Flying Serpent, a vessel of 260 tons 

Ss ister, and measuring 135ft. by 24 ft. by 12 ft. 
he has been built to the order of the Clyde Shipping 
Company, Greenock, and is sister ship to the Flying 
Dragon, which was constructed some time ago by Messrs. 
Duncan and Co. for the same owners. She is to be sup- 
plied by Messrs, Rankin and Blackmore, Greenock, with 
a set of their disconnecting engines, 

After having completed her trials on the Forth, the 
new iron auxiliary steam yacht Gladiator, a vessel of 
214 tons, yacht measurement, designed and built by 
Messrs. Ramage and Ferguson, Leith, for Mr. Richard 
Martin, London, left Leith Roads for Southampton on 
the 4thinst. She measures 113 ft. keel by 20 ft. by 13 ft., 
and is fully rigged as a fore-and-aft sailing schooner; she 
also has triple-expansion engines with cylinders of 9}in., 
15in., and 244in. in diameter respectively, with piston 
stroke of 18in., the steam being oe from a steel 
boiler at 1501b, pressure. On the trial trip they worked 
well, and under the disadvantage of unfavourable weather 
they showed that a speed of 84 knots per hour could 
easily be attained. The accommodation is very large and 
the fittings are very handsome, 





GxrRMAN CoaL Minine.—The production of coal in the 
Sarrebruck district in August was 484,479 tons, or 39,223 
tons less than in August, 1885. The sales of August 
amounted to 492,501 tons, or 26,432 tons less than in 
August, 1885, 


Gas 1n Spain.—The Madrid Gas Company sold last 
year 16,083,338 cubic metres of » a8 compared with 
15,917,382 cubic metres sold in 1 The company, it 
should be observed, has works at Madrid, Xérés, Car- 
eases: Alicante, Valladolid, Burgos, Pampeluna, and 

grono, 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
OComritzep sy W, LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given ———— ts stated 
ak ae aed none are the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
y lL ety be obtained at 38, Cursitor-street, 
by , E.C., either per: ly, or by letter, enclosing 
iceand addressed to H. Ruapur Lack, * 


ait gop odin adaaanas an aeaen pe ppeeenn > ee. 
ci, v in case, given after the abstract, ag 


fication is each 
‘atent has been sealed, when the date of sealing is given. 
Age tercen row SS time within two months from the date of 
advertisement tance of a complete specification, 
give notice at the Patent O, 


opposition to the grant of a 
Patent on any of the mented in the Act. 


MACHINE TOOLS. 

8979. S. Dixon, Salford, caster. Slotting Ma- 
chines. (8d. 2 8.) July 25, 1885.—The reciprocating ram 
or tool slide of the slotting machine is provided with a spindle 
which can be revolved and be adapted to receive mills or drilling 


or boring tools or cutters. (Si August 24, 1886). 
9835. J. mite — J. H, wer; ois out 
omery, and A. ‘OC. ardigan. ex 
tomatic J hine, [6d. 3 Figs.) atin 19, 


1885.—The piston is horizontal and embedded in water, and is so 
arranged in the centre partition that its action on the sieves is 
equally and simultaneously effective on each side, (Sealed 
August 24, 1886). 


D. Abel, London. (P. P. Hure, Paris.) Sun 
and Planet Wheel Driving Gear for Lathes and 
other Machin . (8d. 6 Figs.) August 19, 1885.—The sun 
and planet wheels are entirely inclosed, and the change from the 
direct motion at quick speed to the sun and planet differential 
motion at slower d can be effected without stopping the 
machine. (Sealed September 17, 1886). 


10,108. L. Delaloe, Paris. Rivetting, Punching, or 
es, (8d. 4 Figs.) August 26, 1885.—This 

invention is illustrated as applied to a hydraulic rivetter, and its 
object is to save the greater part of the time required in bringing 
the stamp to bear upon therivet. The eastiny tool K forms part 
of acrank, the other pin of which is set in the piston or tool-holder 
J in the usual manner. The cylinder I is provided with an extension 
L, in which works a piston Q, the stem T of which is furnished with 
parallel groups of projections and grooves b adapted to engage 
with similar grooves and projections formed on the inside of the 
annular collar R. All parts being in the position shown, the machine 
is ready for the operation. The rivet being placed in its hole, the 
collar R is turned by means of the handle §, so as to disengage the 
og ections of R from their corresponding projections of I, which 
then free to move up and down. By depressing the hand-lever 











N the piston Q is brought rapidly down, and this motion has the 
effect of depressing the piston J, and bringing the stamp K to bear 
on the rivet. The period of resistance having now begun, the pro- 
jections of the stem T are brought into the projections of the 
collar R by a motion of the handle 8, thus locking the stem T. 
The piston Q cannot in this condition be displaced, and if the 
screw F is propelled by means of the flywheel D, the piston G, 
owing to the pressure of the liquid, forces downward the piston J, 
and the stamp exerts its crushing action upon the rivet. Thiso) - 
tion over, the piston Q is freed by a turn of the handle 8, and re- 
turns to its original position at the bottom of thecollar R. The 
piston G is brought back to its starting point, and the piston J, 
under the influence of the outside atmospheric pressure and of 
the weight of the apparatus suspended from C, follows course, 
carrying up with the stamp so as to be ready for another opera- 
tion. October 22, 1886). 


10,306. V. J. Grand: Ozano di Dologme. Italy. 
Apparatus for Dra’ Metals, Alloys, Wires. (8d. 
9 Figs.) August 31, 1885.—The wire is passed through a succes- 
sion of draw-plates, between each of which is a flanged roller, 
round which the wire is wound once or more. The rollers are 


driven at any inclination by means of bevel friction gear p frem a 
horizontal shaft rotating in bearings supported by standards P, P!. 


Any desired inclination may be given to the cutter b-by means of | on 


the pinion and toothed segment T. Horizontal motion is given to 





the table a by turning the handwheel D and the screw h, which 
causes the support Q to slide along the bedplate M. The table a 
may be made to move up and down in vertical ides by means 
of the handwheel d, the axis of the table a being driven by a belt 
from a vertical belt cylinder. (Sealed October 22, 1886), 


SMALL TOOLS. 


8359. J.L. Shorrock, Accrington, Lancaster. Hand 
Drills or Tool Carriers, (6d. 4 Figs.] July 10, 1885,—The 
improvements relate to a sort of ratchet brace, and consist in. the 
employment of one or more pivotted tongues clipping or gripping 
upon the sides of the grooves, preferably formed so that they bite 
at different points. (Sealed August 20, 1886). 


10,488. H. C. Chocqueel, London. An Im 
Screw-Driver. (6d. 2 Figs.) September 4, 1885.—This in- 
vention has for its object to automatically retain iron or steel 
screws on the end of the screw-driver. The screw-driver consists 
of astrongly magnetised steel bar secured to a handle of wood or 
other non-magnetic material, and having its projecting end 
fashioned as a screw-driver, or formed to hold a tool or driver 
which may be fixed by a set screw. (Sealed August 27, 1886). 


11,807. F. C. Dixon and J. Abbott, London. An 
Improved Apparatus for Bending Rails, Bars, and 
the like. (8d. 5 Figs.) October 3, 1885.—The framing A 
carries rollers B and C capable of rotating upon pins, and arranged 
to bear on one side of the rail, whilst a third roller F, nD 
against the opposite side of the rail, is mounted in a carrier whic! 
can be moved in the guides @ towards or from the rollers B, C, 








by means of a screw E working in & screw box formed in the 
frame. The roller F being thus forced inwards until the appa- 
ratus is set to the required curvature, the handle is then placed 
upon the head f2 of the axis of the roller F, and the latter is 
thereby rotated, causing the apparatus to travel along the rail 
and bend it to the required curvature. An indicator may 
arranged on any suitable part so as to denote the proper setting 
of the apparatus. (Sealed October 8, 1886). 


A. P. Quigley, Jamestown, New York, U.S.A, 
Wrenches, (8d. 5 Wa) May 11, 1886.—The movable jaw 
is connected to a binding sleeve by means of a ae spring 
and a brace plate fitted between and carried by the movable jaw 
and binding sleeve and bearing against the bar of the wrench. 
Sealed August 24, 1886). 

PUMPS. 

9467. F. P. Preston, London. . (Sd. 12 Figs.) 
August 8, 1886.—This invention relates to improvements in pumps 
described in former patents, and consists in forming a recess or 
chamber on each side of the pump head, and allowing sufficient 
space for the travel of the bows and crank or eccentrics, 80 bey > 





arranged to revolve at increasing p essive speeds correspond 
ing to the reduced diameter of the wire. (Accepted July 9, 1886). 

10,642. E. Ed London. (£. Rothe, Breitenau, | _ 13,820. W. 
Germany.) _ Cen’ es. (8d. 2 Figs.) Sep-| Pum: 


tember 8, 1885.—This invention has for its object the regulation 
of the rotation of the vertical drum. This is effected by arrang- 
ing hollow tubular rings containing balls or partially filled wit! 
water around thedrum. (Sealed September 21, 1886). 


4041. J. Dakin, Oldham, Lancaster, Cork-Boring 
‘Machines, {8d. 9 Figs.] March 23, 1886.—The improvements 
consist chiefly in the employment of a cork-holder capable of 
being slid to and fro from the boring tool by means of a hand 
ever, and carrying adjustable steps between which the cork to be 
is placed. A hinged lid carrying the top step is formed 
with a pin, which is in constant contact with a cam that is so 
shaped as to open the cork-holder when it has to be charged with 
a cork, and to close and grip the cork tightly the moment before 
my mo in contact with the boring tool. (Sealed August 
, 


11,985, J. 
g 


for 4 . 
Curved Surfaces. (8d. 16 Figs.]. October 8, 1885.—This 
ha pape is designed for cutting, &c., spherical oie. para- 
bolic, hyperbolic, and other curved surfaces. e object to be 
Operated on is placed on a horizontal revolving table a. The 
cutter or polishing disc b revolves upon a separate axle which is 


and J. A The 
vie, Prnene, hneeee, 





d length of stroke — be obtained without i d 
meter of pump head. (Sealed August 17, 1886). 





e, Westmoreland. 
ps Actuated by Fluid Pressure. (ld. 6 Figs.) 
November 12, 1885.—The alternate admission and exhaustion of 
the motive fluid from the motive piston cylinder ¢ through the 
inlet port I and the exhaust port E is effected 7 means of the 
solid cylindrical valve piston V through which there is a single 
passage pl of the same section as that. of the port-holes. The 
valve piston V is totally disconnected from any other moving part 
of the machinery and is actuated solely by the alternate admission 
of the motive fluid through an inlet port-hole ¢ leading from the 
motive cylinder c into the valve chamber C3, and its exhaustion 
therefrom through an exhaust port-hole ¢. When the pump 
barrel C? is filled, and the piston P is in the position shown, a com- 
munication is formed between the exhaust port ¢e and the ’ 
through which the fluid in the valve chamber C3 is at once dis- 
charged. The valve piston V then descends by its own weight 
into its lower position and 0; the inlet port I; the downward 
stroke of the valve piston V being limited by a arpe aim n. 
ie motive fluid then flows into the motive cylinder c, a: 
down the piston P!, thereby causing the lower n P2 to force 
the water in the pump barrel C2 out through the delivery valve 
V2. At the termination of the working stroke, the motive fluic 
enters the valve chamber C3 by the inlet port 4 and forces the 
valve piston V upward until the p ge p' is opposite with the ex- 
haust port E, as shown in Fig. 1. The valve V is then kept in this 








—— by the compression of air in the valve chamber C3 until 
mp barrel C2 has been filled with fluid, the pistons P', P? 
the ning of the exhaust port E being caused by counter- 
wei hts W suspended by ropes passing over pulleys w, to rise u 
to the highest position necessary to connect the passage p4 wi 

















the exhaust port ¢ from the valve chamber C*, as shown ia the 
illustration. Any leakage from the pistons flows into a cistern M 
provided with a ball valve which is kept closed by.the pressure in 
LF “ef barrel during the working stroke. (Sealed September 3, 


14,890. F. T. Adams, Derby. Pump, A 
plicable also as a Motor, Blower, or uster. (ad. 
4 Figs.) December 4, 1885.—The pump casing A is truly bored at 
the points B, B, B2, and is provided with an inlet C and an outlet 
D. Inside the case is placed a drum E having slots or grooves F, 
cut in its periphery, and in which are arranged sliding pistons G, 
These pistons have curved faces with a rib formed thereon, over 
which is sprung a slotted piece of rubber, which bears on the 
points B when the piston is at the end of its outstroke. Each 
piston is moreover formed with a slot, which fits over pins J on 
which curved blocks M can oscillate, bearing on fixed eccentrics 
N, N' formed on stationary covers O, which close the ends of the 
casing A, and are furnished with stuffing-boxes, through which 
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pass the shaft L. Rods K, K! through the shaft L at right 
angles and through the bush L!, and serve to connect the o te 
. Water enters at C and flows into the slot F o te to 
t, the piston G receding by reason of the block M bearing as the 
drum E rotates, on the smaller diameter of the eccentrics N, N', 
so allowing the slot F to become filled with liquid. As the drum 
E rotates towards the outlet D, the block M commences its out- 
stroke and begins to bear on the larger diameter of the eccentrics 
N, and the piston G being now forced outward thereby, expels the 
liquid into the outlet D. The further rotation of the drum E 
causes block M to bear on the largest diameter of the eccentrics 
N, 80 that the piston G bears on the portion B? of the case A, and 
so prevents liquid running from the outlet to the inlet part of the 
case. (Sealed October 22, 1886). 


DREDGING. 
10,674. J. Taylor, Birkenhead. Navignbte = 
Vessels and Apparatus Conn therewi 


( 3 Figs.) September 9, 1885.—According to this invention 
dredging vessels may be made to work without the necessity of 
mooring, the dredging appliances being arran so as to work 
with either a pushing or dragging action. The dredging vessel is 


be | Provided with two twin-screws at the stern and two twin-screws 


at the bow of the vessel. Drums or floats enable the dredgin 
ladders to adjust themselves to the ground being dredged, pa | 


obviate the danger of the buckets taking too deep a dig in the 
und. ( September 17, 1886). 
13,903. W. and J. Holdsworth, Hull. Auto- 
tic er or Grab, Workable on any O 


ma’ Dredg: 

Crane or Portable Block with a mugse with- 
out the Aid of § (8d. 5 Figs.) November 14, 1885, 
—To the crossbar A are jointed four arms which, on being drawn 





down by the chains round the barrel, press the outer sides of the 
scoops down, thus closing the machine, and on being drawn up, 
open it, Jointed to the crossbar A is the lower portion of a catch 
B which is connected to a pair of rods D that pass through the 
top of the frame, and. are surmounted by a disc E, The upper 
portion of the catch B has an aperture for the operating chain to 
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pass ape it. The machine being landed open on its work, the 
weight of the rods D and disc E forces back the catch B which 
brings the wide part of the aperture in a line with the chain, 
allowing it to pass freely on the crane hoisting up, and the ee 
will be closed on their load. Fis a hook euspernied from the jib 
and provided with a guide G and a loop H for the operating chain. 
On the crane hoisting up, the disc E in its ascent pushes back the 
slide I, and being over the point of the hook F, the bucket is 
lowered a little to open it. When its contents have been discharged, 
it is raised a little toclear the point of the slide I, and the disc E 
travelling over it, pushes the entire pendant back, and the bucket 
may then be lowered on to its work. (Sealed November 2, 1886). 


HOISTING MACHINERY. 
for 


9766. G. Mehlis, Berlin. Mechanism 
Motsting Apparatus. (8d. 9 Figs.) August 17, 1885.—In- 
ventor claims in ‘‘ automatic brake mechanism for hoisting ap- 
paratus, the employment of a ratchet wheel or its equivalent, in 
combination with a friction drum and a friction strap or band to 
which one end of the lifting rope or chain is connected, the said 
rope or chain being passed over one or more pulleys, and the 
ratchet wheel or its equivalent connected with the gearing of the 
hoisting apparatus in such a manner that when the load is lifted, 
the hoisting mechanism can rotate without the friction drum 
turning with it, whilst when the load descends, the brake drum 
must participate in the rotation of the said mechanism.” (Sealed 
August 13, 1886). 

12,603. R.Pirie, Cardiff. Automatically Balanced 
Cranes. (8d. 4 Figs.) October 21, 1885.—Extending back- 
wards from the middle part of the frame A of the crane are rails 
A! which serve as a track for the wheels of the counterweight B. 
The working chain C is attached at one end to the barrel of the 
windlass E, whence after passing under the getey H to which 
the weights to be lifted are attached, it is conducted back over a 
pater at the top of the jib, and attached to a cross-shaped frame 

which is connected by the chain c to the counterweight B, To the 
rear end of the frame I is attached one end of the chain C! which 


Thence the chain C! is conducted downwards 
round a similar series of pulleys carried at the lower end of the 
ram plunger J, and is ancho at any convenient place. The 
water for the ram is contained in a tank M which communicates 


is _— over a series of pulleys i situated over the cylinder K of | Coy: 
a hydraulic ram. 


with the cylinder K by a pipe m, the communication being 
governed by the valve n. The frame of the crane is pivotted at a 
to the king-post L, and is capable cf being tilted on its pivot within 





the limits afforded by the space inthe bedplate P. In its normal 
position—as shown in the illustration—the counterweight B is at 
the innerend of its travel, and the valve n is down on its seat. The 
weight to be raised being now attached to the hook, the windlass 
E is put into operation, the crane frame is tilted forward by the 
jib G, and the counterweight B is drawn back. By the tilting for- 
ward of the crane the roller o ascends the wedge 7, and opens 
the valve n by means of its spindle; the plunger J of the ram 
rises in the cylinder K and expels the liquid behind it into the 
tank M. When the counterweight B has travelled back on its 
rails to the point required to overbalance the weight to be lifted, 
the frame of the crane is tilted back, the roller o descends to the 
int of the wedge, and the valve n closes the communication 
tween the cylinder K and the tank M. Further ascent of the 
lunger J is thus obstructed, and the effort exerted at the wind- 
ass E is then made available for raising the load on the working 
chain, and the strain is received vertically on the king-post. 
(Sealed October 26, 1886). 


ROCK DRILLS, &c. 


12,199. W. Lioyd Wise, London. (C. Bornet, Paris.) 
Rotary Driiling or Boring Machines or Apparatus 
Specially A cable to ik Drills. (8d. 14 Figs.) 
October 13, 1885.—This invention relates to the forcing forward of 
the drilling tool by elastic pressure which may be obtained by 
mechanical means (Fig. 1), or by means of a compressed fluid 
aS 2). The means by which the drill is rotated are the same in 

th cases, The drill-holder slides in its rotary motion through 
the centre of the gear wheel d which is set in motion by the 
pinion ¢ to which motive power is imparted by the flywheel V 
provided with a crank handle or a pulley. Referring to Fig. 1, 
the drill-holder and the wheel d are keyed to the tube } through 
which works the feeding screw ¢ which is provided with a collar 








and an extension I surrounded by a spiral spring that takes up the 
pressure caused by feeding the tool forward. The outside 
cylinder forming the frame of the drill carries at its rear end the 

ear wheel N, which is caused to gear with the pinion f when 

esired.by means of the forked lever P. The pinion fis driven by 
a cord from a grooved cone pulley mounted upon the shaft of the 
front pinion e¢. The boss of the wheel N is formed with a groove 
in which rotate anti-friction rollers, In Fig. 2 the tool-holder 
tube d is forced forward by the pressure of water inst the 
piston 8, in which the extremity of the tube dis secured by a ring ¢ 
only, enabling the tool-holder to follow freely the rotary motion 
of the drill, The admission of water from the re pipe and 


its emission from the tube @ is effected by a single cock f. (Sealed 
October 19, 1886). 


12,715. R. Stanley, Nuneaton, Warwick, Boring 





and Air Coursing Machine. (87. 3 Figs.) October 23, 
1885.—This improved machine for boring air courses or passages 
in coal is constructed with a frame A which is carried on axles 
and wheels B for the — of locomotion on rails or otherwise, 
and can be fixed in position when at work by means of set screws 
D. Between the uprights of the frame are arranged bearings 
which carry a double shaft, one of which G is screw-threaded 
and works within the other shaft F which is formed with a female 
screw. The outer shaft F has attached to it the boring shaft K 
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which is provided with a crosshead T for carrying the cutters. A 
broad flanged worm formed round the shaft K serves to remove 
the cuttings from the hole. The crosshead T is supported in its 
hole by wheels X turning on pivots attached to springs fixed to 
the crosshead. The outer shaft F is caused to rotate by means of 
a wormwheel I gearing with the worm M fixed ona shaft provided 
with crank handles. The amount of feed is obtained by the 
rotation of the inner shaft G which err beyond its bearing, 
and * provided with a crank handle R, (Accepted September 10, 
1886 


FORMING TUBES. 


6671. A. J. Boul 

SA Tubes or. Tubular 
and the like, and Cover- 
ing Wires therewith. ([8d. 10 Figs.) May 18, 1886.—A 
flat strip 6 of rubber, of a width a little greater than the circum- 
ference of the wire to be covered, is with the overlying wire e, 
guided first through aslightly curved trough a, and then over a 
deeply flanged guide roller c which bends up the strip in UJ form 
about the wire. A pair of grooved feed rollers d next seize the 
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bent strip and its inclosed wire e, and completely curve the strip 
round the wire and press the edges in contact, thus forming a 
complete tubular coating about the wire, whilst a pair of cutting 
or trimming rollers or cutting discs trim off the surplus at the 
joint of the strip. For making tubes of lead, rubber, &c., in 
continuous lengths, there is employed, instead of the progressive 
wire, a stationary core or mandrel tofgue, held in advance of the 
trough in the entrance, or grasping part of the rollers in which the 
tube wiil be progressively formed. (Sealed October 8, 1886). 


ROLLING AND FORGING. 


8906. H. W. Ho Alfreton,Derby. Ro! and 
Forging Metals. [4d.} July 23, 1885.—According to this in- 
vention a jet or blast of steam is directed obliquely upon the plate, 
sheet, or bar as it passes from or returns into the rolls, or upon 
the forging while under the hammer, so that the scale is instantly 
blown away, and is thereby prevented from being rolled into the 
plate or hammered into the forging. (Sealed August 13, 1886). 


10,458. F. J. Brougham, London, (H. Bleckmann, 
Murzzuschlag, Austria.) Improvements Ro 

s. (8d. 4 Figs.) September 3, 1885.— Inventor claims 
‘‘in rolling trains, the interposition between the set-screw and 
the cap of the upper roll, of a number of flat conical discs made 
of hardened spring steel, fitting each other, and being so ‘con- 
nected by suitable means as to act like one body.” (Sealed Sep- 
tember 21, 1886). 

12,449. E. Davies, G. Partington, and A. 
Atherton, Lancaster. Forging Blank Bolts, 
Screws, and other Similar Articles,and Appara' 
for Effecting the Same. (8d. 9 Figs.) October 19, 1885, — 
This invention relates to hanical arrang ts of mechanism 
equally applicable to what are known as the ‘‘drop-hammer,” 
“Oliver,” and others, for forging the heads of bolts and set 
screws at one operation from a straight or uniform rod of iron 
when forging the shank, thereby dispensing with the present 
ino. of pressing or bumping on of the same. (Sealed October 22, 


_ 1872. A.J. Boult, London. (L. W. Sinsabaugh, Wash- 
ington, U.S.4.) Method of Reducing Steel oad 
Rails to Plate Metal, [8d. 4 Figs.) February 9, 1886.— 
Inventor claims ‘‘ the method of reducing railroad rails to plate 
metal, consisting in the presentation of an old rail to grooved 
rolls, in order to reduce to a limited extent the head and the flange 
thereof, then presenting said section sidewise to plain surfaced 
rolls of unequal diameters, and giving to it a succession of 
accompanied by reversals of the section, so as to present the 
rolls first one edge and then the other, and to the small roll first 
one side and then the other, until finally, after so rolling until the 
proper width of plate has been attained, and then passing said 
plate endwise through the rolls to reduce it to the desired thick- 
ness.” (Sealed August 24, 1886). 

6372. H. H. Lake, London. (EF. FE. Wood, Cincinnati, 
Ohio, U.S.A.) Rolling and Welding of Iron and Steel, 
and Fluxes therefor. [6d.] May 11, 1886.—The welding 
flux is com of fluo’ r, sodium, lime, and carbonate of 
soda, finely divided and mixed. Piles of metal are made of alter- 
nate layers of steel and iron, treated by this flux and rolled, the 
iron being thoroughly welded to the steel, so that a homogeneous 
union of the fibres of the two metals is accomplished at one heat- 
ing. (Sealed August 24, 1886). 


AERIAL LOCOMOTION. 
9585. W. H. Prestwich, London. 
the Purpose of Navigating the 
August 12, 1885.—The apparatus consists of a cigar or fish-shaped 
balloon filled with hydrogen or ordinary coal gas. The ascent is 
made by working feathering fang or wings fixed underneath the 
balloon and driven by a sort of tricycle mechanism. (Sealed 
August 10, 1886). 
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9193. R.G. Owen, London, An Aerial Velocipede. 
(8d. 2 Figs.) July 31, 1885.—The velocipede is constructed of 
light taper steel tubes and is sepnemed by means of large fans 
rotated after the manner of a tricycle. The fans are driven in 
pairs, each fan revolving in an opposite direction to its fellow so as 
to prevent the machine itself rotating. (Sealed August 17, 1886) 


7015. G. F. Redfern, London. (J. S. Foster, Salem, 
Mass.,U.S.A.) Apparatus for Aerial Locomotion. (6d. 
7 Figs.) May 25, 1886.—The a; tus consists of a framework 
across which extends a shaft actuated by cranks and pedals and 
pees with fans so formed that the pressure of the air on the 
ower side caused by the forward part in its revolution will react 
on the rear portion to produce an upward and forward pressure. 
(Sealed September 7, 1886). 


MISCELLANEOUS, 


9359, R. B. Black and W. Jones, Glasgow. Wheel 
Tyres. (8d. 2 Figs.) August 5, 1885.—The wheel tyre is com- 
posed of a number of rubber sections strung upon arod or wire in 
combination with a channelled metallic rim and eye bolts fitted 
to secure the sectional tyre to the wheel at intervals of its peri- 
phery. (Sealed July 30, 1886). 


11,013. B. Baugh, Birmingham. Improvements in 
the Construction as Relating to the Attachment of 
Iron Plates to Walls and other Vertical 
Surfaces. [8d. 4 Figs.) September 17, 1885.—The longitu- 
dinal edges of the plates are made convex and with continuous 
flanges and grooves; or, short flanges or attachment pieces may 
be made instead of contiruous flanges either at the horizontal or 
vertical convex edges of the plates. ‘Sealed September 7, 1886). 


llow Ware, and Apparatus Employed therein. 
{8d, 9 Figs.) September 17, 1885. — This invention relates mainly to 
ing saucepans and pots, and the improvements consist chiefly 
in the substitution of a chill plate for the ‘‘drag” or bottom box- 
part usually employed. The chill plate is provided on its inner 
face with a projecting flange or rim for the purpose of holding 
and steadying the coreof the mould. (Sealed September 7, 1886). 


12,485. F. W. Koffler and E. Zwierzina, Vienna. 
Process of and Means for Zinoing or Coating Sheet 
Metal with Zinc. (8d. 2 Figs.) October 19, 1885.—Accord- 
ing to this invention, in’ coating sheet metal with zinc by 
the hot —. the metal sheet is freed from superfluous zinc as 
it is withdrawn from the zinc. bath, by means of rotary cylin- 
drical brushes bearing upon the sheet. (Sealed August 17, 1886). 


1314. J. C, Morryweather and C. J. W. Jakeman, 
London. Improvements in the Construction of 
Passages for Fluids. (6d. 4 Figs.) January 29, 1886.— 
This invention relates specially to cases in which it is required 
to bine several st of liquid under pressure into one re- 
be pes | pipe without concussion or loss of power. The direction 
of each confluent stream is gradually changed by a curved pipe 
into one receiving pipe, the area of which is equal to the sum of 
the areas of the converging pipes. (Sealed July 6, 1886). 


1420. J. Payne, Cardiff. Coating Steam Pipes, 
Boilers, &c. (8d. 6 Figs.) February 1, 1886.—A casing of 
metal, wood, or canvas is placed round the Pipe. boiler, &., and 
the space between the casing and the pipe is filled with a non- 
conductiug substance. (Sealed July 30, 1886). 


3504. F.H. Poetsch, Magdeburg, Germany. 
ing Shafts, Constructing Foundations, 
Aqueous Strata or Under Water. [6d. 3 Figs.) March 12 
1886.—This invention relates to the use of refrigerating appliances 
for forming solid frozen walls and inclosed e8 through water 
or aqueous strata for the purpose of inclosing such spaces with 
aa and erecting walls and other structures. (Sealed July 13, 
1 b 
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4827. 8S. T. Williams, Red Bank, New Jersey, U.S.A. 
Improvements in Wheels. [6d. 2 Figs.) April6, 1886.— 
The rim of the wheel is made of T iron, the base forming the 
tyre. The spokes are flat strips of metal passed through slots in 

e flange of the rim, and perforated at their opposite ends to pass 
over the axle. (Sealed July 13, 1886). 


5102. H.J. Allison, London. (J. G. Shaw, Biddeford, 
Maine, U.S.A.) Helical or Coiled Springs. (6d. 3 Figs.) 
April 13, 1886.—Inventor claims ‘‘a helical spring formed of a 
seamless metallic tube of any shape in its transverse section.” 
(Sealed July 20, 1886), ; 


5292. C. Brader, Oldenburg, Germany. An Im- 
moved, Veverng Sor Steam Pi Boilers, &c., and 

pparatus for paring the @. (6d. 4 Figs.) April 
16, 1886.—The radiation of heat from steam pipes, boilers, &c., is 
prevented by covering them with dried peat or turf rasped to the 
required shape by rollers. The rasping rollers are formed with 
abrading surfaces of coarse emery, or thin metal having 
holes pierced from the back so as to leavea sharp burr on the face 
like a nutmeg grater. (Sealed July 23, 1886). 


5439. R. N. R. Phelps, New York. Water Gauges 
for Steam Boilers an: oats therefor. (8d. 6 Figs.) 
April 20, 1886.—This invention relates to the use of a gauge tube 
provided with an elongated cylindrical metal float, in combination 
with a reflective background of a light colour contrasting with 
the colour of the float. (Sealed August 6, 1886), 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

coe Te ay with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand, 











VicToRIAN Raitways.—The Victorian Railway Com- 
missioners have not yet let a contract for the construc- 
tion of the first section of the Great Southern Rail- 
way of Victoria. This delay is due to the la 
amount of labour involved in the preparation of the 
plans and specifications of the work. The line will be 
continued from the present terminus at Dandenong to 
Whitelaw’s Track, on the summit of the Stuezlecki 

, a distance of about 50 miles. After leaving 
Dandenong it will be carried in a south-easterly direction 
to Tobingallock. At this - a station will be erected 
for the convenience of the farmers and the residents in 
the townships of Grantville and Corniella, on the eastern 
shore of Westernport Bay, and the townships of Woolamai, 
Kileunda, and Griffith's Point. From Tobingallock the 
ine will be run through the ishes of Lang Lang and 
Jettho, in each of which stations will be erected. The 
last ten miles of the line will pass through exceedingly 
mountainous country, the ruling gradient being 1 in 40 
as against 1 in 50 on the earlier portions of the route. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From our New York CorRESPONDENT. ) 


Sr. Louis is situated on the west bank of the 
Missisgippi River, about 1200 miles north of New 
Orleans and 180 miles above the junction of the 
Ohio and Mississippi. The Missouri River joins 
the Mississippi only 20 miles above the city, and 
extends its magnificent length to the north-west 
some 3000 miles. The junction of these two great 
rivers is very marked, the waters of the two being 
different in colour, and flowing side by side for 
some miles in perfectly distinct lines. The city of 
St. Louis has every natural advantage, and in the 
old days was a great stopping and fitting-out place 
for the transcontinental journey to the Pacific Slope. 

The State of Missouri is very rich in ore of various 
kinds, and it was therefore a fitting place to hold a 
meeting of mining engineers. There used to be a 
strong southern element in this city, and many a 
volunteer went south from here to lay down his life 
for the ‘‘ lost cause.” Regiments were raised for 
the Southern Army, and it was only by the most 
strenuous efforts and the aid of a large force that 
the place was held for the Union. The river is still 
covered with traffic going north and south, and 

acket steamers run to New Orleans semi-weekly. 
™ fact, one ef the most enjoyable of trips can be 
made in this way, the boats being comfortable and 
the table most bountiful. 

Some members of the Institute had doubts as 
to the propriety of putting the strain of an en- 
tertainment upon our St. Louis friends, for traffic 
had been completely blocked last spring for a long 
time by the strike on the Gould system of railways, 
which comprise some of the principal arteries of the 
place, and while the result was satisfactory to the 
companies, yet the effects upon trade in general 
must have been more or less disastrous, and the 
people could not but feel less like entertaining than 
they would have done under other circumstances. 
Moreover, less than a month before the Grand 
Triennial Conclave of Knights Templar had been 
held here, and only two weeks previous the proces- 
sion of Veiled Prophets had taken place, an occasion 
on which the whole city gives itself up to the most 
unbounded merriment, as arch after arch of coloured 
gaslights still attested at the time of our visit ; 
some twenty-five blocks of these decorations were 
still standing, containing many thousand lamps. 
Finally, the St. Louis Exposition had just been 
opened, and this also was something of a tax on 
the residents. Any such doubts were, however, at 
once dispelled by the warmth of our welcome, and 
the result showed that the resources of St. Louis 
were like her hospitality, practically inexhaustible. 

The exercises commenced on October 12 by an 
extremely pleasant though informal reception given 
in the Art Museum, which is a section of Washing- 
ton University. The building is large and imposing, 
and contains many fine paintings and numerous 
plaster casts of celebrated works of art, one of the 
most striking being the celebrated doors at Munich, 
which are full size. A cast of the Venus of Milo is 
also to be seen, and like many others, is so much 
whiter than the original that in that respect it might 
almost be considered an improved issue. 

Mayor Francis made the address of welcome. 
The local paper gave a list of distinguished names, 
but it may be summed up shortly in the statement 
that ‘‘all were noblemen.’’ The mayor spoke of 
the great services the Institute and its members had 
rendered to the country, and especially to this 
State, and declared no one of the many welcomes 
St. Louis had given of late would be more cordial 
than ours, and the mayor knew what he was talking 
about, as subsequent events showed. 

The President of the Institute, Professor Richards, 
of the Massachusetts Institute of Technology, re- 
plied, and stated in brief the past work of the 
examination, its progress and its advantages. 


NatuRAL Gas, 

Mr. Ashburner (please get his name correctly, as 
he has been slandered by the local reporters as Ash- 
bummerand Ashburne)then read a paperon ‘‘ Natural 
Gas.” In this he showed its occurrence was not the 
work of chance in the large manufacturing districts, 
and he reminded your correspondent of the state- 
ment that it was a wonderful disposition of Provi- 
dence to place large rivers so convenient to the 
large cities. He showed it to be the result of 
special geological phenomena. Its use, although 
it has been known twenty years, has only within 








three years been developed into a practical success, 
and in this connection the writer well remembers in 
1874 going with a convention of the Society of Civil 
Engineers ‘to see puddling done by natural gas only 
a few miles from Pittsburg and right in the centre 
of that wonderful gas belt which now supplies this 
great city with light and fuel. Even then the town 
was lighted by the natural gas coming from the top 
of a huge trident, and yet no one thought much of 
it save as a curiosity. Mr. Ashburner said it was 
difficult to establish fixed limits in the geological 
scale to the occurrence of natural gas or petroleum ; 
every rock except eruptive rocks, contained the re- 
mains of organic matter ; and as both oil and gas re- 
sulted from the decomposition of organic remains, 
both might occur in rocks of any geological age. He 
thought from the intimate connection existing be- 
tween oil and gas, it was reasonable to suspect the 
existence of the latter in all sandstones, shales, and 
limestones producing oil. As to its permanency he 
did not pronounce, but comforted his hearers with 
the statement that the amount flowing from the ex- 
plored sands of Pennsylvania was three times 
greater than the present requirements, and thought 
it important that the enormous waste of present 
methods be stopped. It may be said that steps are 
being taken in this direction in Pittsburg, and 
science will soon perfect a method to regulate the 
supply. There are still new discoveries of natural 
gas. Within two days of Mr. Ashburner’s address 
came the statement that fifty miles off, a gas well 
had been struck of great flow and increasing in in- 
tensity. St. Louis had already spent large sums in 
prospecting without results, and a favourable 
“strike” of natural gas would be of the greatest 
advantage to this thriving city. In one place we 
visited, artificial gas is used, as it is easier regulated 
and more favourable in its method of application 
than coal. Mr. Ashburner being a member of the 
State Geological Survey of Pennsylvania, was 
thoroughly at home in his subject, and his remarks 
were listened to with much interest. An informal 
reception at the St. Louis Club closed the day’s pro- 
ceedings, and the next morning found the Institute 
on hand and ready to listen to the savants who had 
papers ta read, or words to utter on other men’s 
papers. 


Buiast FurNAcE PRACTICE. 


The first regular communication was on ‘‘ The 
Irregularities of the Blast Furnace Process, and a 
Practical Way to avoid them,” by Edward Walsh, 
Jun., of St. Louis. The author compared the various 
blast furnaces of note both in England and in 
America. He stated that the application of the 
principles of science, especially during the last ten or 
fifteen years, has, to all intents and purposes, taken 
away the elements of uncertainty entering into the 
old process, except, possibly, as to the economic 
results to be obtained from superheating the blast, 
the proper cubic capacity of the furnace, and the 
best internal configuration to be given to it. Little 
need be said at present about superheated blast, 
for the best minds of the profession are anxiously 
watching the conclusions to be reached from actual 
practice. The economic capacity will be in dispute 
until the limit of the diameter of the hearth, or 
the limit of the diameter of the tuyere-circle, has 
been reached. This subject will not be discussed 
here except incidentally. But with regard to the 
shape, or ‘‘ lines,” much can be said ; for the blast 
furnace is very defective in this respect, as attested 
by the variety of forms heretofore and now in use, 
by the traditions of the practice, and by the litera- 
ture of the subject. 

The contrast between the old western practice 
and the modern as shown in Figs. 1 and 2, page 
514, is quite marked, and a study of these forms 
will be extremely interesting. The various forms 
of English furnaces are also shown in Figs. 3 and 4, 
and it will be at once seen by inspection that the 
tendency is to make a flat bosh (Figs. 3and 4). The 
author then quoted freely from your Mr. Howson’s 
remarks at the September, 1883, meeting of the 
British Iron and Steel Institute. He said the 
formation of ‘‘ scaffolds’ and irregularities of 
working are believed to be due to the interior form 
of the furnaces, and said that there were 670 blast 
furnaces in the United States representing at least 
500 different varieties of design. The lowest is 
17 ft. high and the tallest 86 ft., the narrowest is 
6 ft. at the ‘‘ bosh” and the widest is 21 ft. Fol- 
lowing this, the author showed the progress in 
certain American furnaces under the same manage- 
ment exhibiting the different shapes in the Edgar 





Thomson and other works as they erected new fur- 
naces (Figs. 5 to 18). 

Mr. Walsh’s remedy for the irregularities con- 
sisted of a flat bosh, the top of it being below the 
upper limit of the zone of fusion, and his analysis 
of the successful practice in this direction would 
seem to prove the correctness of his position. He 
thinks the commencement of “scaffolds” is 
generally located in the upper portion of the zone 
of fusion, but they may probably begin just above 
the zone of complete fusion. When this zone 
had been properly determined, the portion imme- 
diately above it should be arranged to deliver the 
pasty material regularly and without any possibility 
of interruption. This he thinks can best be done 
by placing the bosh entirely and safely within the 
zone of complete fusion, and by giving the walls 
immediately above the top of the bosh, an upward 
and inward inclination. He thinks if this is done 
the liability of adhesions being formed in the bosh 
will be avoided, and in consequence scaffolding. 
His ideas are shown practically in Fig. 19, which 
is his ideal furnace. 

He then showed by comparison his design and 
that of the North Chicago furnace, and again his 
design compared with the Ormesby and the Cla- 
rence, and finally his design and that of the Warwick. 
The broken lines in each case show the wear on 
these furnaces (Figs. 20, 21). 

Note how the original lines are cut away in the 
lower part of this furnace, and that where the 
original lines intersect the standard, it has not 
suffered much wear. In the Warwick (Fig. 22) the 
new design enlarges the hearth to the dimensions 
actually reached by use. The furnace (Fig. 23) is 
374 ft. high, employs a blast heated to not over 
800 deg. Fahr., and yet produces a ton of iron on 
70 per cent. fuel, 1585 lb. of charcoal. It will be 
seen how nearly the new lines (Fig. 24) coincide with 
those in practice. Your correspondent has gone 
somewhat into detail in this paper, because he deems 
it of great importance, and the discussion which 
followed sustains this view. Mr. Walsh defended 
his position well, and showed that there was a con- 
stant motion of the stock, and hence little side 
pressure. At all events, the subject is one well 
worthy of thought, and a careful inspection of 
the diagrams will certainly prove interesting 
and instructive. It may, however, be said, 
that there is a coke furnace which presents the 
following: Capacity, 10,000 cubic feet; diameter 
of hearth, 10 ft. ; height, 6 ft. ; diameter of bosh, 
16 ft. ; height of bosh to greater diameter, 8 ft. ; 
then in 15 ft. the furnace narrows to 13 ft., and 
in 56 ft. to 10 ft. at the top. The two great ob- 
jections which Mr. Walsh endeavours to meet are 
that the fuel may be crushed on. the short  bosh ; 
and that the cubical capacity of the furnace may be 
curtailed by the shortness of the bosh. In other 
words, it is either all bosh, or no bosh about it. 
Mr. Walsh goes between, evidently being a classical 
student, and having read that in the middle, one 
goes safest, recommends a flat bosh, and so far his 
statement, if not a success, is at least a challenge to 
both extremes. 

OTHER PaPERs. 

This paper was followed by one from Dr. Ray- 
mond on ‘‘Indicative Plants ;’ the idea being 
that certain plants showed certain formations. 
Thus, in Wisconsin a particular plant showed the 
presence of lead, while in Westphalia a yellow 
flower indicated the presence of zinc ore. The 
doctor showed a plant received from Montana, 
whose presence indicated silver, and was promptly 
referred to Mr. Dana of the New York Sun, who 
has gone crazy over the silver question. His paper 
proved to be extremely interesting, and was followed 
by one of great interest proposed by Mr. F. C. 
Blake, of Pittsburg, on ‘‘ The Use of Natural Gas 
in Lead Blast Furnaces.” The author, after some ex- 
periments, had decided on replacing the fuel charge 
by 5 to 10 per cent. of natural gas, and thought 
in this way he would have a complete control of the 
temperature. Mr. W. C. Freeman followed with a 
paper on ‘‘ The White Path Gold Belt of Georgia,” 
which was succeeded by a paper from G. F. Williams 
on ‘‘The Diamond Mines of South Africa.” The 
author traced the history of these discoveries from 
their inception in 1867, touching on the Kimberley 
and De Beer’s mines. The annual production of 
the Kimberley for the past fifteen years had been 
from 10,000,000 dols. to 15,000,000 dols., and he 
said that notwithstanding the stringent laws on the 
subject, the natives employed in the mines would 
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CALEDONIAN AND NORTH BRITISH 
RAILWAYS.—ROLLING STOCK. 
THE published accounts of the two leading rail- 
way companies in Scotland show some very remark- 
able discrepancies in the relative supply, capital 
charge, earnings, and cost of working and mainte- 
nance of the rolling stock in use upon the two lines. 
The two companies are very much alike in respect 
to the nature of the traffic which they have to work, 
the proportions of each description of traffic being 
about the same, and in both cases the cost and 
general conditions of working would also be ex- 
pected to be somewhat alike. Yet there are 
probably no two companies in the kingdom whose 
rolling stocks, in a financial aspect, present so many 
striking contrasts. The two breaks in the con- 
tinuity of the North British Company’s East Coast 
line at the Forth and Tay ferries can have only a 
very small bearing on the comparisons which may 
be made, as a very small proportion of running is 
made in connection with them. The principal 
workshops are in the same locality, and both com- 
panies are situated alike in respect to supplies of 
iron, coal, ‘and other articles of consumption. It 
may be mentioned also that in both cases most of 
the traders’ private wagons have now passed into 
the possession of the companies. It must be noted 
that in the last five years the Caledonian have built 
or acquired, and charged to capital, only six ad- 
ditional engines and 22 carriages, whereas the North 
British have, like most leading railways, made ex- 
tensive additions in recent years. The actual 
numerical additions, together with the charge to 
capital, in the last five years were as under, viz. : 


Cal. N.B. 

Engines, number .. 6 68 

Carriages af 22 143 

Wagons . ie 2548 4744 
Charge for above 162,851. 484,9622. 
Joint stock 21,9292, 7,645. 
Patent brakes 49,8501. 22,1591, 
Gas and sundries. . 18,3020. 5, 6641, 
Total charge 252,932I. 520,430. 


The charges appear moderate and reasonable for 
modern types. The Caledonian have also, it would 
appear, built in the last five years nine engines, 
52 passenger train vehicles, and 474 goods train 
vehicles, the cost of which has been charged to 
revenue. The North British appear to have done 
nothing in that respect, all additions having been 
charged to capital. The two companies, it will be 
seen, spent no less asum than 72,0001. for continuous 
brakes, the Westinghouse system being that for 
which the sum is stated in the accounts. 

The figures taken from the published accounts 
of the two companies for the year 1885 show the 
following comparative results : 


Miles of Line: Cal. N.B. 
Owned and open.. 697 960 
Worked = 935 1025 

Capital Cost : 

Railway, owned and open’... 24,009,9397. 28,230,5302, 
Kolling stock .. as . 6,168,970. 4,394, 0580. 
Do. per mile worked. . 5,5281. 4, 2870. 
Do. per train mile .. i 8s. 6d. 7s. 6d. 
Do. proportion to railway .. 21}per cent. 15} per cent. 

Earnings : 

Passenger trains .. 967, 5602. 959,022. 
Do. per carriage es - 5821, 121. 
Do. per passenger train mile 3s, 74d. 8s. 8d. 

Goods trains ? .. 1,759,8692. 1,545,0372, 
Do. per goods train mile 5s. 4 4s, 11}d. 

Total train earnings 2,727,429/. 2,504,059/. 
Do. per engine.. 39510, 42800. 


48. 7d. 4s, 4 


Do, per train mile 3d. 
53 per cent. 57 per cent. 


Do. on cost of rolling stock “ 
Running Expenses : 


Wages es os 124,8012. 125,8907. 
Do. per engine. . 181l, 2151, 
Do, per train mile 2.45d. 2.57d. 

Fuel, water, oil, &c. 106,1732. 99,1672. 
Do, per engine.. 1541, 170l. 
Do. per train mile 2.09d 2.03d 


Total running expenses h. £30,976. 225, 0571. 


Do, per engine. . 3351. 3851. 
Do. per train mile 4.54d. 4.60d. 
Repairs and Renewals : 
Engines ae 126,946. 77,68 
Do. per engine 184l. 1331. 
Do. per train mile 2.49d. 1.59d. 
Carriages .. ‘2 “ 63,6641, 40,9771. 
Do, per carriage ie ms 381. 220, 
Do. per passenger train mile 2.76d. 1,83d. 
Wagons... és i 128,183¢. 100,289. 
Do. per goods train mile 4.62d. 3.78d. 
Total repairs, &c. 318,7932. 218,899/ 
Do. per train mile .. os 6.274 4.47d. 
Do. on cost of rolling stock.. 6.17 p. cent. 4.98 p. cent 
Do. life, years .. oe se 16 20 
Total Motive Power : 
Running and repairs 549,7697. 443,9562, 
Do. per train mile eS 10,81d. 9.074, 
Do, per cent. of earnings 20.2 17.7 





Numbers : 
Engines .. - od 690 585 
Do. per mile worked. . 74 57 
Carriages .. a és 1,660 1,873 
Do per mile worked .. 1.77 1.83 
Wagons .. ee nfs . 44,393 33,125 
Do. per mile worked.. oe 47 32 
Train Miles—Own Lines : 
Passenger .. 5,360,574 5,231,149 
Do. per mile 7,691 5,449 
Goods - os 6,522,453 6,26>,999 
Do. per mile 9,3 527 
Total = 11,883,027 11,497,148 
Do. per mile 17,04 11,976 
Total train miles 12,207,247 11,753,700 
Do. per engine. . 17,692 20,092 


The first point to be considered in connection 
with the foregoing figures is the amount charged 
to capital as the price of the existing stock. In 
this way the North British appears to have a de- 
cided advantage. The charge per mile worked 
may perhaps be unfair and unreliable, inasmuch as 
the proportion of single line mileage is not the 
same on both systems ; but even if we adopt the 
length of single line worked, as the basis of calcu- 
lation, the result is still considerably in favour of 
the North British, the charge in this way averag- 
ing about 30001. only as against the Caledonian 
Company’s 3600/. Similarly, in proportion to the 
cost of the railway, the test is in favour of 
the North British, being the equivalent of only 
153 per cent. as against the other’s 214 per cent. 
The best test, however, which can be applied as to 
the capital invested in rolling stock is that of the 
amount of the cost per train mile, and here again 
the difference is in favour of the North British, the 
rate being 7s. 6d. as against the Caledonian’s 8s. 6d. 
The only remaining way in which this can be tested 
is by taking the earnings as compared with the 
capital cost, and here again we have the balance in 
the same direction, but not quite so large, the 
North British stock earning annually 57 per cent. 
of its cost, while the Caledonian earns only 53 per 
cent. It is clear, therefore, that by comparison the 
North British have charged less to capital for rolling 
stock than have their neighbours, the Caledonian. 

The tests with respect to numerical strength are 
very interesting, but before dealing with the 
averages actually recorded above it may be possible 
to attempt to compare, if only roughly, the num- 
bers and average cost, presuming that weight, 
power, capacity, &c., where numbers are so large 
and the circumstances so alike, would on the aggre- 
gate bring out a fair comparison : 


Cal. N. B. 
Engines: Number 690 585 
Average cost. . 2,4001, 2, 5001, 
Total cost 1,656,0001, 1,/,61,0001, 
Carriages: Number 1660 1873 
Average cost 8201, 3201. 
Total cost om 532,0001, 600,000L, 
Wagons; Number sp as 44,393 33,125 


661. 


Average cost . 
2,980,9701, 2,333,0581. 


Total cost 


Aggregate : Number 46,743 35,583 
Average cost 1111. 1241. 
Total cost .. 5,168, 9701 4,394,058. 


(The figures in italics are estimated). 


It may be here mentioned that the averages of 
another Scotch company, the Glasgow and South- 
Western, one of the few companies who publish the 
actual charge to capital for each class of stock, are 
only 22341. per engine, 2611. per passenger train 
vehicle, and 64/. per wagon. The figures in italics 
are so estimated as to bring up the total cost to the 
aggregate amount actually charged to capital. They 
are in every case higher than the Glasgow and 
South-Western averages, while a relatively larger 
amount is apportioned to the North British engines 
and wagons because of the larger number of modern 
additions, and the latter company has also as yet 
acquired fewer of the traders’ wagons which, as 
was found in the case of the Midland, represented 
a lower book cost than the company’s stock. 

Measured by the miles of line in work, the train 
mileage, or the earnings, important differences are 
to be observed. Thus, for instance, the North 
British have a larger number of carriages in the 
proportion of 1.83 to 1.77 per mile, but a very much 
smaller number of engines and wagons, In the 
wagon department, as has been stated, the North 
British company have still a larger proportion of 
private stock running upon their line and not as 
yet taken over from the traders. That they are 
deficient in engines, however, as compared with 
their neighbours, is clearly shown by the fact that, 
whereas the Caledonian ran on an average 17,692 
miles per engine in the year, the North British ran 
as much as 20,092. Similarly, each Caledonian 
engine earned 39511., whereas the North British 
earned 4280/. Except as regards carriages, the 





latter company’s stock is much the most actively 
employed. 

In the matter of earnings per train mile, which 
is usually so closely studied by the companies, there 
is simply a fractional difference asregards the passen- 
ger trains ; but the Caledonian goods trains, for some 
reason which it would be difficult to explain, are 
much ahead of the other company’s. On the total 
service the Caledonian trains earn 4s. 7d. per train 
mile as compared with the North British Company’s 
average of 4s,4}4d. Small as the disparity appears 
it makes a material difference in the profits when 
reckoned on the immense number of miles run. 

The greatest contrasts, some of them altogether 
inexplicable, are however to be found in the com- 
parison of the items of working expenditure, more 
especially in repairsand renewals. Taking first the 
running expenses of engines. The mileage per engine 
on the North British exceeds that on the Caledonian 
by about 14 per cent., and the total running cost 
per engine stands in about the same proportion. 
When the train-mile test is applied to the running 
expenses the balance works out slightly against the 
North British, notwithstanding the larger mileage 
run by their engines, wages being .12d. higher, fuel, 
&c., .06d. lower, and on the total .06d. more than as 
compared with the Caledonian averages. Of the 
total earnings the running expenses take about 84 
per cent. on the Caledonian, and about 9 per cent. 
on the North British. So far as running expenses 
of engines are concerned, and having regard to the 
amount of work done, the difference is inappreciable. 
Repairs and renewals show surprising comparisons, 
and not only in the past year but for some years 
back the same extraordinary differences between 
the two lines have been recorded. To some extent 
allowance may be made for the fact that the North 
British stock includes newer vehicles, but the dif- 
ferences are so great that any allowance on this ac- 
count will not apparently meet the deficiency which 
will have ultimately to be met, or, on the other hand, 
the Caledonian are over-taxing revenue beyond the 
fair adequate requirements for the upholding of 
their rolling stock. For the time being either the 
Caledonian is erring on the one side by overdoing 
at the expense of revenue, or the North British is 
erring on the other side by not charging enough 
with due regard to present and future require- 
ments. The facts as put forth in the above figures 
are chiefly as follows, and it may be repeated that 
they are nothing essentially different from the com- 
parison that can be drawn as between year and year 
for some time past, during which time the North 
British expenditure for maintenance and renewals 
of rolling stock has been, by the ordinary tests, not 
only below that of the neighbouring line but also 
below that of almost any line in the kingdom. 

As already stated, the North British engines are 
much harder worked than the Caledonian, running as 
they do about 2400 train miles per annum more per 
engine, or about 14 percent. The repairs, it will be 
seen, are only 133/. per engine, and at the rate of 
1.59d. per train mile on the North British, whereas 
they are as much as 1841. and 2.49d. respectively on 
the Caledonian. This extraordinary difference in the 
charge against the revenue of the respective lines is 
not confined to the figures for the year 1885, but it 
can be clearly traced for several years back. The 
same state of things exists in the carriage depart- 
ment, the North British outlay being at the rate of 
about 22l. per carriage, as compared with the Cale- 
donian’s 381. On the passenger train mile basis 
the carriage outlay is at the rate of 1.83d. on the 
North British as against the Caledonian 2.76d. In 
the wagon department the difference in the charge 
per goods train mile is not so great, being 3.78d., 
as compared with 4.62d. Thus in all three depart- 
ments the North British outlay is more or less 
below the Caledonian averages ; upon engines about 
35 per cent., upon carriages about 40 per cent., and 
upon wagons nearly 20 per cent. In order to bring 
up the North British expenditure to the Cale- 
donian level the North British Company would ap- 
parently have had to spend 40,0001. more upon 
engines, 25,0001. more upon carriages, and 20,0001. 
more upon wagons, or an aggregate in all three 
departments of about 85,000/. for the year. _ 

The total charge to revenue for the repair and 
renewal of rolling stoek was equivalent to 6 27d. per 
train mile on the Caledonian, but to 4.47d. only 
upon the North British. This remarkable differ- 
ence must be due to one of two reasons, Either 
the Caledonian rate of outlay on the one hand is 
too high, or on the other hand the North British 
rate is too low—the former too liberal, or the latter 
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inadequate. Taken in the ratio of capital cost of 
rolling stock, the annual expenditure of the Cale- 
donian is equivalent to 6.17 per cent., whereas the 
North British is only 4.98 per cent., while the ‘‘life- 
time” is about sixteen years on the Caledonian 
and as much as twenty years on the North British. 
Altogether ‘‘ motive power” costs the Caledonian 
10.81d. per train mile, while the neighbouring line 
expends only 9.07d. In the former case the per- 
centage of receipt is 20.2, while on the latter it is 








only 17.7. 
LITERATURE. 
The Prospector’s Handbook. By J. W. ANDERSON, M.A 
F.R.G.S. London : Crosby Lockwood and Co. 


Tus volume is described as a guide for the pro- 

spector and traveller in search of metal-bearing or 

other valuable minerals. The author apologises for 
brevity in the treatment of his subject on the plea 

that the ordinary miner or prospector discards a 

lengthy work on mineralogy, &c., and that elaborate 

means of dealing with his specimens appear to him 
like a puzzle ; and at the same time he regrets that 
he cannot simplify his work more. Such being the 
class of persons whom he addresses himseif, he ap- 
pears to have supplied their wants judiciously ; 
however, we cannot but hope that some of his 
readers may be induced to extend their studies to 
more elaborate treatises on the subjects he writes 
about. The following brief summary will give an 
idea of the contents. Chapter I. deals with prospect- 
ing for valuable minerals, and some useful informa- 
tion is given ; among other good advice it warns 
prospectors against being too sanguine of success, 
for mineral veins are very apt to disappoint, and 
notes that it has been said that in the world there 
are ten unprofitable mines to one profitable. 

Chapters II. and VII. describe rocks, their classifi- 

cation, general characters, and composition, the 

conditions under which metal-bearing deposits 

are found, the nature of mineral veins, &c. 

Chapter III., on testing minerals by the blow- 

pipe, contains a great variety of chemical and 

physical information, but from the size of the 
volume it is unfortunately not so full as might be 
desired. Chapter IV. gives the general charac- 
teristics of minerals, and Chapter V. a detailed de- 
scription of the metals and metallic ores, their 
characteristics, testing, occurrence, &c. Chapter 

VI. contains similar information respecting other 

useful minerals and ores. Chapters VIII. and IX. 

are devoted to testing and assaying, and Chapter X. 

to surveying. Perhaps the author does not consider 

that a deep knowledge of the last-mentioned sub- 
ject contributes materially towards winning the 
race for wealth, but it may be said on the other 
hand that ‘‘a little knowledge is a dangerous 
thing.” The appendix contains sundry tables of 
weights, measures, &c., and ‘the volume closes with 
a glossary of terms and an index, Although the 
range of subjects treated of is wide, and the author 
has confined himself to the most important points, 
it is evident that he is more than superficially 
acquainted with the several sciences on which he 
writes, and we can recommend the volume for 
perusal to ‘‘those toilers who explore the trodden 
or untrodden tracts on the face of the globe” (as the 
author puts it), and others interested in the subject. 
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Broapway.—Improvements now being made on the line 
of Broadway involve the expenditure of some 2,400,000. 
or 3,000,0007. Most notable ia the enlargement of the 
Equitable Life building, to be completed next spring. 








CEYLON GOVERNMENT RAILWAYS. 
By F. O’Driscott. 

THE writer, when on his way from Australia to 
England some months since, had an opportunity of 
visiting the Ceylon Government Railways, and he 
thinks that the information concerning them which 
he then gathered may prove of interest. At present 
in Ceylon railway construction is at a standstill, and 
for some time, at least, no more is likely to be un- 
dertaken. In May last an extension of 404 miles 
was finished and opened for traffic ; this extension 
had been under construction since May 20, 1879. 

All the Ceylon railways are built to a 5ft. 6in. 
gauge, and the following total mileage is now open 
for traffic, the lines having been constructed in the 
order given : 


m. ch. 

Colombo to Kandy ae 74 40 
Pérddeniya to Ndéwalapitia 17 00 
Kandy to Matalé... > _ 17 40 
Colombo to Kaltura (coast line et 27 50 
Branch to Mahara Quarry _... oe 2 40 
Wharf branch _... a5 ome es 0 40 
Nawalapitia to Nanu-oya 4 40 52 

Total 180} 00 


The plan, Fig. 1 (see next page), shows the loca- 
tions of these railways. The time occupied in 
building the main line was three years ; the con- 
tractor was Mr. W. F. Faviell ; the original capital 
expenditure 17,384,830 rupees. 

The Colombo Railway station is about 15 minutes’ 
drive from ‘‘ the Fort,” the principal business part 
of the town; the rail level here is 11.20 ft. above 
mean sea level. To Rambukanna, 52} miles, the 
total rise is only 292 ft. ; for this distance the line 
runs through flat country, almost all under 
“paddy” (rice) cultivation: This is in many 
places quite under water, and all most carefully 
arranged with a system of irrigation. On higher 
land which occurs at intervals, dense vine jungle is 
to be seen, and on the ridges and mountain spurs 
which approach the line, the surface is covered with 
a luxurious growth of jungle and palm, only broken 
by the protrusion of great masses of rocks. Over 
the low lands the natives may be seen working in 
the water. Here also the buffalo frequently cools 
himself, his dirty grey back and ugly vicious-look- 
ing head with its ever-moving ears is to be seen 
looking warily at the passer-by. It is with the aid 
of this useful but ill-looking servant that the 
natives—the only growers of ‘‘ paddy’’—prepare 
their land and do all thrashing. The buffaloes 
tread out the grain in the old scriptural way— 
the unmuzzled oxen trampling on the corn in 
the primitive manner of thousands of years ago. 
The arrangement is as follows: A circular earth 
mound about 20 ft. across is prepared with the flat 
surface slightly raised above the surrounding fields ; 
this mound is inclosed by a low earth wall, within 
which six or seven buffaloes are tethered together 
and driven slowly round all day long. 

The railway is carried across the expanse of low 
country already referred to over earth banks which 
have been continually added to until they found a 
bottom. In a few places large rivers are crossed ; 
from the railway these are bridged by iron 
girders on stone, brick, or iron piers. During 
the construction of this part of the line—chiefly 
from Ambapussa to Rambukanna, 25 miles—the 
mortality amongst the coolies was very great; 
the large number employed (sometimes 10,000), the 
entire absence of sanitary arragements amongst 
them, the steamy atmosphere, the almost vertical 
sun, made the cuttings the most awful pest spots 
imaginable ; there they died in hundreds, and 
the place was fitly called the Valley of the Shadow 
of Death. 

Ouce off the low country, life became more en- 
durable, and engineering more difficult; for a 
stretch of 52 miles the plains extend, and then 
begins the incline between Rambukanna and 
Kadugannawa, a distance of 13 miles, with 
eight tunnels, and a rise to 1711.07 above sea 
level. This is a striking piece of surveying and 
successful engineering; the line at first winds 
through low spurs, and gradually ascends the side 
of the mountain until the whole valley lies far 
beneath. At several places the mountains tower 
above, 1000 ft. or more, huge masses of grey 
rocks seem as if they were on the point of falling 
down to crush and destroy the passing train, while, 
on the other side, sheer underneath the carriage 
windows, 1200 ft. below, is the fertile valley. 

Ceylon is a land of dripping water and running 








streams ; in the monsoon seasons the water some- 
times comes in sheets from down the mountain sides, 
and leaps right over the railway track in great cas- 
cades ; frequently, indeed, the drivers cannot face 
this for fear of the whole train being swept off the 
rails into the valley below. At one or two places 
along the mountain, where the bare rock is almost 
perpendicular, a gallery has been cut, along which 
the track is laid. During one wet season a huge 
rock, which overhung a cutting, fell into it and 
blocked the traffic for nearly a month, but now 
that the line has been opened for about twenty 
years, such delays are of rare occurrence. The 
ruling gradient on this incline is 1 in 45, the 
sharpest curve 10 chains. At the top of the incline, 
just before getting into Kadugannawa station yard, 
a large monument is passed ; this is in memory of 
a Captain Dawson, an engineer who constructed the 
cart-road up this range some fifty years ago ; he 
died of fever when the work was almost complete. 
Five miles further on is Peradinia Junction—level 
1664.35 ft.—where the line to Nanu-oya branches 
off ; 33 miles beyond the junction is Kandy, the 
capital of the late kings and native aristocracy. 

The town lies round both sides of a valley, in the 
middle of which is an artificial lake about one mile 
long by a quarter of a mile broad ; this’was made by 
one of the native kings ; the lake is reputed to have 
been at one time 600 ft. deep in the centre, but it is 
fast filling up with silt, which is washed down by 
the torrents of tropical rains that fall yearly. In 
the centre is a small island, on which it is said the 
king kept his harem; this is opposite to the old 
palace and alongside is the Temple of the Sacred 
Tooth of Buddha, the great head-centre of Buddhism 
for all parts of the world. 

From Kandy a branch line has been constructed 
to Matalé, 174 miles distant. The original capital 
expenditure was 3,391,952 rupees. It is proposed 
to continue this line, at some future time, to Ana- 
raduhpura, the ancient capital of the island, and 
thence towards Mantoddia in the north, on the 
shores of the Straits of Manaar. Anaraduhpura is 
now a ruined city of great extent, the ruined walls 
being visible for about 60 miles. The remains of 
the architecture there is of a most substantial and 
beautiful kind; the principal building material 
being a yellowish grey granite carved into the most 
fantastic shapes ; but this city of domes and columns 
has fallen into decay, and for ages past, jungle and 
creeping vines have taken the place of the living 
and working millions who once made it their home. 
It is said that before the Tamills from Southern 
India came over and ravaged the city, that it con- 
tained a population nearly equal to that of London 
to-day. 

From Peradinia Junction to Ndwalapitia (17 
miles) the line has been built for some years ; Messrs. 
Reid and Mitchell were the contractors, and the 
original capital expenditure was 2,674,627 rupees. 
This line follows the valley of the Mahawillaganga 
River—the great river of Ceylon—which in many 
places is visible from the railway ; after heavy rains 
it forms a yellow torrent, rushing and boiling over 
rapids. The whole course of this valley, followed 
by the railway, is on either side under paddy cul- 
tivation ; it is the last to be seen on the journey to 
Nanu-oya, and also is the beginning of the end of 
the luxuriant tropical foliage which has hitherto 
marked the landscape. 

Just beyond the Nawalapitia station yard the 
river is bridged by the longest iron bridge on the 
railway and on the island, the length of the span 
being 140 ft. This is the first important work on 
the extension to Nanu-oya which has just been 
completed. The contractors for this section were 
Messrs. Nowell and Co., the total sum for the 
403 miles was 7,094,169 rupees, the Government 
providing the ironwork for bridges, and the Public 
Works Department, material and telegraph material, 
also rolling stock. 

This section is a remarkable piece of engineering, 
being for the whole distance an almost continuous 
grade of 1 in 44 ; the stations except in one case are 
on inclines, the steepest of which is 1 in 99 ; five- 
chain curves are of frequent occurrence, these in 
many cases form complete semicircles. The plan, 
Fig. 5, of some parts of the line will convey clearly 
the serpentine course which has of necessity been 
adopted to overcome the great difference in height 
between the various points. 

Nawalapitia is 1983 ft. above sea level; from 
there, through the Ambagamuwa and Watawala 
districts to Hatton, a distance of 20 miles 58 chains, 
there is a rise of 2226 ft. A mile or two beyond 
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Hatton is the Poolbank Tunnel, 27} chains long ; | 
at this point, at an altitude of 4293 ft. above sea | 
level, the up grade changes. The scenery on this | 
portion of the line is very fine, but of an entirely | 
different character to that below Ndwalapitia ; the 
surface of the country is covered with grass, the 
dense jungle receding into narrow ravines or isolated 
patches, and the yellow-green hills show out boldly 
from the rifts of dark jungle filling up the hollows 
running down their surface. On the sides of the 
hills and far up towards their summits, are to 
be seen clearings and cultivated patches of coffee 
and tea estates, while in the bottom of the 
valleys dotted here and there, are the bunga- 
lows of the planters and their stores and dressing- 
houses where their crops are prepared for the 
market ; at one turn of the line there is a magnifi- 
cent view for fully 50 miles over the island. On 
this section of the line is some very interesting 
bridge and tunnel work ; the section showing the 
Hog Back tunnels and bridges (Figs. 2 & 3) will give 
the reader some idea of the rugged nature of the 
country met with on the course of this rail- 
way. To start the headings for these tunnels, 
stagings had to be built from the bottom of the 
gorge, through which was always a rushing moun- 
tain torrent, close into the face of the almost per- 
pendicular rock. From the rocky bed of the 
ravines, the stone to build the piers and abutments 
was obtained ; this was quarried out by natives in 
blocks, which hardly required dressing ; these work- 
men choose a suitable layer of rock, chip at inter- 
vals on its surface oblong-shaped holes about 4 in. 
deep. By means of these holes they wedge or burst 
the piece out to the shape and size required. At | 
most of the bridges, where the slope of the bank 
behind the abutment would allow of a foothold, | 
these large stones were carried up almost into place | 
by elephants, who learned their work as quickly | 
and as well, as a horse at end of a tip, and proved | 
most useful agents. | 
The girders on the Hog Back bridges, were | 
rivetted on the ground, and when complete were | 
launched into place by means of rollers, the girders | 
of the back spans acting as counterpoises. Just | 
below one of these bridges there is a remarkable | 
stream gushing in an immense volume from a hole | 
in the rock, and there is nothing to indicave whence | 
it comes, 
From Poolbank Tunnel, a mile or two beyond | 
Hatton to Talawakelé, the grade changes and falls| majestic and silent monument of ancient tradi- | the Great Western Range; above are dense forest 
291 ft. in about six miles; the line here passes | tion. _ and jungle, in which are found elephants, cheeta, elk, 
through the Dickoya district, the side of a valley, On this section of the line we pass through a| monkeys, bears, and other wild animals, but they 
in the bottom of which there is a river, with several | tunnel and see the railway 75 ft. above us, appa- do not often show themselves. The look-out from 
very fine waterfalls, at Talawakelé. This river is | rently parallel to the track we are on; this is the|the mountain side is over endless hills cultivated 
crossed by a handsome iron bridge on stone piers | ‘‘ soda water bottle curve” (Fig. 4). The base is | with tea and coffee, with quite a panoramic view 
and abutments, and then the ascent is again begun, | a semicircular 5.74 chain curve; the length where the | of streams, hills, valleys, cultivation, stores, and 
on the opposite side of the valley. After winding | neck ends to the base is 22 chains, the distance across| bungalows. Up in these districts coffee is still 
up this for some time, another famous view presents | the neck 3 chains, and the length all round 51 chains. | closely cultivated, and it seems as if it were recover- 
itself, no less than Sinbad’s Valley of Diamonds. We now pass into the Dimbla district, where the ing from the disease which so paralysed the Ceylon 
coffee trade a few years ago. Down in the neigh- 











‘*Adam’s’ Peak, too, towers in the distance, a|line winds along the sides and below the crest of 
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STEAM FIRE ENGINE FOR THE METROPOLITAN FIRE BRIGADE. 
CONSTRUCTED BY MESSRS, SHAND, MASON, AND CO., ENGINEERS, LONDON. 
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bourhood of Kandy not a trace of coffee is to be 
seen, it is all dead, but fortunately tea seems to 
promise a revival of the ‘‘ good old times” when 
planters drank champagne and tipped coolies with 
rupees. 

By the time the terminus at Nanu-oya, 12 miles 
14 chains from Talawakelé, is reached, we have 
risen in this distance a height of 1360 ft., and can 


look down from the carriage windows, 1000 ft. and | 
1200 ft., on to the roof-tops of the bungalows in the | 


valleys ; a minute or two more and the train runs 
under the station roof of the terminus. There is a 
strong feeling amongst the residents that the rail- 
way should be extended from Nanu-oya into the 
Haputalé district to the south-east, for most of the 
traffic which now feeds it comes from there by 
bullock cart. To the north of Nanu-oya, a height 
of 838 ft. above, and at a distance of four miles up 
a winding road cut in the mountain side, is Nuwara- 
Elia, the sanitorium of Ceylon. It lies, a little 
sheltered plain, 6200 ft. above sea level, surrounded 
by mountains on all sides; in the centre is an 
artificial lake ; here and there on the surface of the 
plain small tarns with black slippery looking sides 
in clear contrast against the thick heathery grass, 
give the place on a bleak day the appearance of a 
wild Scotch moor. English flowers grow in pro- 
fusion if cultivated, the rhododendron is wild all 
over the hillsides and on the moor, and the glorious 
clusters of bright scarlet flowers appear like burning 
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bushes in a dark winter evening. A considerable 
goods and passenger traffic results from the business 
of Nuwara-Elia and from residents of the island | 
and tourists visiting it ; a coach runs up and down | 
to meet each train. 

(To be continued). 


STEAM FIRE ENGINE. 

THE above illustration represents the latest de- 
sign of steam fire engine supplied by Messrs. Shand, 
Mason, and Co., to the Metropolitan Fire Brigade, 
and combines various improvements made in accord- 
ance with the desires of the chief officer, being specially 
adapted to suit the many varying circumstances under 
which a fire engine has to work in London. The chief 
aim in these improvements has been to make an engine 
of great power, to simplify the working parts, and to 
add to this, strength and lightness, Within the last 
few years these engines have been improved by 
increasing the area of the steam cylinder and the valve 
area of the pump, thus obtaining a larger delivery of 
water at a higher pressure. Lubricating apparatus 
has been added, which lubricates the whole of the 
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working parts from one oil box. The mode of feeding 
the boiler by means of feed pump and injector has 
been simplified and improved in a manner which will | 
probably become the standard for this important part | 
of steam fire engines of this type. Asregards the boiler, | 
additional heating surface has been provided to suit | 
the increased power ofthe engine. The boiler fittings 
have been entirely re-arranged and index plates pro- 
vided, showing the fireman the positions of the im- 


il 


| 


portant parts of the interior of the boiler. The boiler 
has a pairof lock-up safety valves, which relieve 
all excess of pressure on an increase of but a few 
pounds above the blowing-off pressure. A useful 
addition is the blast regulator, which increases or 
diminishes the power of the draught caused by the 
main exhaust in accordance with the desired intensity 
of the fire. In order to keep down the weight of the 
engine, steel is used wherever possible. Various other 
details have been added with the approval of the 
Brigade authorities, and the best proof of the estima- 
tion in which these engines are held is the fact that 
out of forty-six steamers belonging to the Brigade, 
thirty have been supplied by Shand, Mason, and Co., 
all of which, with a few exceptions, are of the type of 
which the above engraving shows the most improved 
form. We may in connection with this subject 
that Messrs. Shand, Mason, and Co. have been awarded 
gold medals at the Edinburgh International Exhibi- 
tion ; one of the engines shown there has been pur- 
chased by the Glasgow Town Council. 








EDINBURGH INTERNATIONAL 
EXHIBITION. 

BeroreE describing the details of the Exhibition 
buildings, the illustrations of which will be found on the 
two-page plates published on October 22 and in our 
current issue, we think it well to give a general descrip- 
tion of the Exhibition and grounds, Reference to the 
plan in EncrveERrine of June 4, shows that the ground 


| is triangular in form, and is situated between Melville 
| Drive and the North and Middle Meadow Walks, and 
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that there are public entrances at each corner and three 
service entrances from Melville Drive. 

The main buildings are 1200 ft. long by 330 ft. wide, 
cover eight acres, and are placed east and west parallel 
and near to Melville Drive, the object being to keep 
the buildings as far as possible from the Royal Infir- 
mary buildings, which flank the North Meadow Walk, 
leaving space north, east, and west for gardens, pro- 
menades, annexes, and other structures. 

The buildings are of two distinct kinds. Facing 
west, and having its main entrance from Brougham- 
street, is the Grand Pavilion, which is of a permanent 
character, and to the back of it, extending eastwards, 
connected by the Central Court, but otherwise sepa- 
rated by a court 25 ft. wide as a precaution against 
fire, are the temporary buildings. The Grand Pavilion, 
shown in front and side elevation in our present 
number, consists of a grand central hall with transepts 
surrounded by art galleries and two reception rooms. 
There is an organ by Bishop and an orchestral platform 
at the south end of the Grand Hall, and art exhibits, 
models, and illustrations of ships and docks are ranged 
round the sides, leaving sufficient space for a com- 
modious concert room, 

The front elevation is bold and effective, and it 
accentuates the constructional features of the building, 
but there is very little attempt at any studied group- 
ing or detail. ‘The main features are the great dome 
surmounting the intersection of the transepts, and the 
Grand Hall and the lesser domes surmounting the inter- 
sections of the picture galleries at the corners. The 
arched facade and recessed screen flanked by massive 
towers, with the great dome rising above, is the grand 
‘* motif” of the front, the centre of which is the grand 
entrance, 

The grand entrance to the building is on a level 
with the terrace which surrounds the Pavilion, and is 
reached from the ground by a broad flight of steps. 
The front is coloured to a more than ordinary extent, 
but so as to be in harmony with the different features, 
which are emphasised still further by groups of alle- 
gorical sculpture. The great towers bear groups by 
D. W. Stevenson, A.R.S.A., representing Science and 
Art, and the keystone of the facade arch is a gallery 
on which stands a figure of Minerva, the work of 
George Webster; the main doorway, by Stuart, is 
flanked by ornamental columns, and is surmounted by 
a niche containing a group of sculpture by Stuart 
Burnett, representing Edinburgh receiving exhibits of 
arts and science, The panels in the walls show coats 
of arms of the various Scottish towns. 

Offices for the secretary and treasurer are in the 
towers, and adjoin the west transept, as do also 
handsomely decorated reception rooms. The east tran- 
sept leads by a dais and flight of steps down to the 
central court of the temporary buildings. This court, 
50 ft. wide by 650 ft. long, leads into the Old Edin- 
burgh court and street which occupies a further length 
of 300 ft. On each side of the Central Court and of Old 

idinburgh are thirty-four courts 50 ft. wide. On 
either side of the Central Court and about midway are 
two open courts, one for the boilers of the machinery 
department, the other being a garden surrounded by 
a verandah opening into the grounds to the north. 
Dining and refreshment rooms occupy four courts, and 
are provided with kitchen and offices of the largest 
and most approved type, constructed outside the 
buildings. Lavatories, «adn and urinals, fitted by 
Messrs. Doulton, of Lambeth, and Messrs. Shanks, 
of Johnstone, have been provided in convenient 
positions. 

All the exhibits, with the exception of grates and 
stoves, which are in an annexe to the east, lent by 
Messrs. P. and R. Fleming, of Glasgow, and a few 
outside exhibits, such as granite work, grates, 
hurdles, and the like, are accommodated in the main 
buildings. In the grounds, a tenement of model 
sanitary artisan dwellings has been erected to the de- 
signs of Sir James Gowans, chairman of the Executive 
Council. An electric railway constructed by Sir 
James runs from the main entrance to these dwell- 
ings. There are also the offices for the manager and 
for the works department, several refreshment rooms, 
a band stand, and a wide promenade, which is to the 
north of the buildings. 

The arrangements for the preveution of fire are very 
elaborate. Generally speaking, hydrants, hose, and 
directors, ready for use in cases, are placed so as to 
cover the whole building, all these appliances having 
been supplied by the Glenfield Company, Kilmarnock, 
free of charge. There are also two fire engines sup- 
plied by Messrs. Shand, Mason, and Co., and these 
are again supplemented by a large supply of the Harden 
hand grenade and fire extincteur, 

The machinery in motion and the electric light 
plant, which rank with the largest and best exhibition 
of the kind yet produced, are in the nine courts of the 
south-east wing of the temporary buildings. 

We now proceed to give some representative tech- 
nical details of the Grand Pavilion, of which general 
and detail illustrations are given in our present number. 

We also illustrate the temporary buildings, but as 
their construction is of wood and somewhat after the 





South Kensington type, the illustrations may be con- 
sidered sufficient. . 

The Grand Pavilion consists of a nave, called the 

Grand Hall, 260 ft. long by 60 ft. wide and 55 ft. high 

to the ridge, and 324 ft. to the top of the wall, with 

transepts midway of the same width and _ height, 

round which are the art galleries, 30ft. wide, 30 ft. 

to the ridge, and with 19 ft. heightof wall. The outer 
wall of the art galleries—i.e., of the building—are of 
plastered brick lined with wood, and the inner walls, 

forming also the wall of the Grand Hall, are of wood- 

work, framed and boarded. The roof of the build- 

ing is of corrugated iron, with central roof-lights of 
glass supported by steel principals on cast-iron columns, 

the inner being Qin. in diameter and { in. thick, the 
outer 6 in. in diameter and § in. thick, spaced to 
20 ft. centres, with intermediate cast-iron girders and 
T steel sections arched in two tiers. All the columns 
are on cement concrete foundations, those of the large 
columns and the 6 in. supports under the cupola 
domes being piled. The piling was driven through 
made earth to the clay formation of the original 
ground, the average depth being 12ft. The inner and 
outer members of the roof principals are of Gin. by 
Gin. by in, T steel, and the intermediate latticing 
of 24 in. by ,°, in. steel bars. The purlins are 3in. by 
5in. by $in. T steel, and are braced with double struts 
and ties, The wind ties are of 2hin. by jin. bar 
steel. The main ribs of the large dome have ribs 
18 in. deep with upper and lower members of 5in. by 
4in. by in. steel, and lattices of 2} in. by 7°; in. steel. 

The intermediate ribs are of 5in. by 4 in. by 4 in. steel. 

The contract for the steel and ironwork was executed 
in a very able manner by Messrs. Arrol Brothers, 
Glasgow, from steel supplied by the Steel Company of 
Scotland, and castings from Messrs. Walter MacFarlane 
and Co., Glasgow. The work of erection was begun 
in the month of December, 1885, and carried on with 
scarcely a day’s intermission with the greatest energy 
and pluck through one of the severest winters expe- 
rienced for the past fifty years, and completed in ample 
time for the execution of all the decoration required 
before the opening day on May 6. 

The contract for the foundations, the brick, wood, 
and other work of the Grand Pavilion was executed 
in a very commendable manner by Messrs. Shillinglaw 
and Sons, Edinburgh, and the contract for the whole’ 
of the temporary building and the drainage was exe- 
cuted with remarkable despatch by Messrs. Wm. 
Beattie and Sons, Edinburgh, who earned a bonus for 
the completion of their work a month before their 
contract time. The laying of water pipes, which ex- 
tended to several miles, and fixing of hydrants, was 
done by the workmen of the Edinburgh Water Trust, 
under the superintendence of their engineer, Mr. 
Coyne. High credit is due to Mr. Peter Shaw, con- 
tractor, for the excellent manner in which he carried 
out his contract for the Grand Promenade and the 
roads within the prescribed time, notwithstanding the 
severe frosty weather. 

The whole of the operations were carried out and 
completed in a few months without a single accident 
or mishap of any kind, with the greatest smoothness, 
and before the opening day, an unusual occurrence in 
the history of exhibitions. And we may remark that 
good fortune has attended every action in this very 
successful Exhibition. 

We understand that it is the intention of the Execu- 
tive Council to present the city of Edinburgh with the 
Grand Pavilion, and as the city is much in need of a 
building soremarkably adapted for entertainments and 
exhibitions, no doubt the offer will be appreciated and 
accepted. We are indebted for the drawings, from 
which the illustrations are taken, to Mr. Charles C. 
Lindsay, the engineer for the Exhibition works, with 
whom was associated in their design and construc- 
tion, Messrs. John Burnet and Son, architects, also 
of Glasgow. The works and their equipment cost 
about 40,000/. 


THE MARCHANT ENGINE, 
To THE EDITOR OF ENGINEERING, 

Sir,—I ask the favour of a few words in your next issue 
in regard to the first fact in the so-called test on which you 
and others attack me in your last issue. 

After the removal by the gentlemen of the carrier E, 
intended to balance the brake weight, the first act was to 
run the engine at 140 revolutions with this brake weight 
hanging without clip on the 7 ft. flywheel on a portion of 
its top surface of about 48in. by 10 in. I asked the ques- 
tion of those present, what was the action on the spring 
balance? And I was told that there was no action at all, 
and that Mr. Gray tried the chain and found it slack ! 

Now, Sir, the coefficient of friction, ‘*‘ per Rankine,” for 
wet oak on metal (the condition of this suspended load) 
is from 0.24 to 0.26, and 750 Ib. of load on the revolving 
circumference of a7 ft. wheel at 140 revolutions gives a 
velocity between the surfaces on which such load acted, 
of about 3080 ft. per minute : 


3080 x 750 x 0.25 
33,000 


and had the necessary action of such brake load been of 
the character contemplated, and acted on in the attack on 








=say, 17 horse-power, 





spring balance ; whereas the record was nothing, and the 
engine was simply doing this amount of work without any 
record whatever. 

So when this load was clipped on the brake with the 
effect spoken of in ‘‘ Rankine on the Steam Engine” 
(page 14, eighth edition, revised), who says, ‘‘ the fric- 
tion which a given pair of solid bodies, with their surface 
is a given condition, are capable of exerting, is simply 
proportional to the force with which they are pressed 
together.” 

So that I am allowed nothing on this brake load, which 
at its full clipped weight action would represent 68 horse- 
power, although of course such brake weight should have 
been allowed me as a manifestly unrecorded work, and at 
the pressure represented by the clip on such a load. 

If the weight did not record itself in the way stated, it 
certainly will not record itself when clipped, and the effect 
of the clip on such a load is the further work done by the 
engine, of which there is no other record whatever. 

The fact is that these gentlemen first destroyed my 
method of balancing the weight. They then proceeded in 
the face of an evident fact under their observation, of 17 
horse-power unrecorded, to deal with the unbalanced brake 
they had constructed by their action as if it were a 
balanced Prony brake. 

And you have been good enough to adopt and elate on 
a victory so obtained. 

My absence from the trial has been also remarked on 
tomy injury. I was unaware of Mr. Gray’s coming; the 
other gentlemen had forced the matter on me ina threaten- 
ing manner, and when I was preparing a different brake. 
T left them to learn what an unbalanced brake meant, - 
and only put in my appearance when I thought they 
would have learnt the lesson from exhibited facts, and 
with no idea that any men would after what they so 
learnt by the fact of an unrecorded exercise of 17 horse- 
power by the engine, have gone on to treat such a load 
to an unbalanced brake, as they would treat the pull 
shown by a balanced one, and without allowing for the 
added clip action. on what they had seen to be an unre- 
corded load. 

In conclusion I desire to say, that acting as engineer 
for the Syndicate I am alone responsible for the use of 
this brake, which was so constructed for convenience of 
space and balanced as I thought fit, and that Mr. Downie 
has no responsibility in the matter, and that whatever 
vilifications you endeavour to heap on me, cannot affect 
him in any way whatever. 

Your obedient servant. 
R. M. Marcuant. 

[Mr. Marchant’s statement is incorrect. When the 
engine was running with only the free weight of the brake 
upon the pulley, the drag upon the end of the lever was 
9+9=18 lb. ti the weight is 720lb., and if the area 
of the brake block is as stated, 48 in. by 10 in., that is 
only 14 lb. per square inch, and the coefficient of friction 
was therefore probably much less than is quoted by Mr. 
Marchant. To explain the frictional features of the un- 
gripped brake was not the object of the inspecting engi- 
neers ; their sole business was to ascertain the pull with a 

ripped brake otherwise free of anchorage or abutment. 

his was accomplished satisfactorily. The balancing of 
a Prony brake is not, as Mr. Marchant professes to 
believe, the counteraction of gravity, or, as he calls it, 
‘my method of balancing the weight.” To balance the 
weight so that it shall not affect the pull when the wheel is 
stationary, is all that is necessary. It is admitted that 
the brake examined practically fulfilled this condition. 
Mr. Marchant, it might be thought, ought by this time to 
have been educated by his twenty-three patents in 
nineteen years, to be able to read a brake experiment 
correctly, or has he carried his education tvo far? ‘‘ To 
any one not edueated to the point of incapacity for such 
a consideration, the demonstration given above would 
appear amply sufficient. But, as a rule, the difficulties of 
surmounting an established creed which has become a 
part of the being of its professor, are as insuperable as 
would be the difficulty of making an intelligent Christian 
out of a Mahommedan.” This is a quotation from Mar- 
chant’s Patent No. 1086, year 1870. We shall in this 
case charitably suppose that the remark applies to him- 
self ; some engineers think it does not apply to him. Ifit 
be thought necessary to numerically determine the actual 
coefficient of friction of the brake block, we shall do so if 
opportunity be afforded, and repeat the test in the pre- 
sence of Mr. Marchant.—Ep. E.]} 

To THE EpiTor oF ENGINEERING. 

Str,—Weare sorry to see in your last issue Mr. Marchant 
has thought fit to drag our names into the discussion of 
his engine, now going on in your columns, more especially 
after the unpleasantness we had with him over this matter. 

His case must indeed be a bad one if he is not prepared 
to allow his claims to stand or fall by the results obtained 
with his present well-designed engine, constructed after 
his heart’s desire. f . 

Suffice it to say the so-called trial we made consisted in 
taking a few diagrams, no brake trial being allowed, as 
we were informed the dynamometer was out of order. It 
is therefore evident that the short trial we carried out 
with his experimental and exceedingly crudely-designed 
Millwall engine has no value when compared with those 
recently made on the new one. 

Weare, Sir, yours faithfully, 
. B. JoRDAN, SON, AND COMMANS. 
London, November 17, 1886. 








WELDING BY ELECTRICITY. 
To THE EpiToR OF ENGINEERING. |. 
Srr,—In commenting on the above subject in your 
issue of the 1st of October, I had nodesire to depreciate 
the merits of Professor Thompson, but only to record what 





me, it should necessarily have recorded 53 lb. on the 





had been done many months ago, 
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At the time of my communication I was unaware of 
any patent having been taken out by Professor Thompson 
for welding by electricity, neither have I read his specifi- 
cation. 

I may not fully comprehend the principle on which his 
process is based, but it appears to me to depend on in- 
creased resistance at a break. When the length of a 
circuit is invariable, there are two methods by which the 
resistance—and consequently temperature—is increased 
at a portion of a conductor, viz., by reducing sectional 
area, or by breaking circuit at this point. Breaking cir- 
cuit may be instantaneous, slow, or continuous to suit 
one’s requirements. Now, Professor Thompson does not 
reduce the sectional area at the required junction (except 
when the article to be welded is of smaller sectional area 
than the secondary coil of his apparatus), but to my mind 
he makes a continuous break, or a continuous break an 
a reduced sectional area combined, but always a break 
however close the abutting ends may be, and that portion 
of the circuit where the ends abut will always of a 
higher temperature than any other portion of a conductor, 
provided the current is strong enough to heat the con- 
ductor. 

If Professor Thompson will kindly read my article again 
he will perceive that a break is made at the abutting ends 
of the platinum wires, and the other terminal of the 
dynamo, the filaments answering in this case, in a very 
convenient manner, as a resistance to and measure of the 
current required to fuse the wires, but it is by no means 
necessary to pass the current through the filaments. 
Filaments taking from 1 to 1.5 amperes are generally 
made fast to wires of about .016 in. diameter; not that 
this size of wire is necessary to carry the current required 
for the filament, but to insure stronger terminals of the 
lamp, hence my statement that ‘‘a weld is more easily 
performed with low than with high resistance filaments 
for the same size of wires” when the current is passed 
through it. 

Any one trying the operation of welding will become 
aware of the degree of speed necessary to complete the 
junction, without either ejecting the fused metal], or 
damaging the glass of the lamp. 

I am, yours respectfully, 
J. B. Duncan, 
Newcastle-on-Tyne, November 15, 1886. 








THE HARDNESS OF METALS. 
To THE EDITOR OF ENGINEERING, 

Srr, —In a letter of your issue of last week Mr. Brough 
endeavours to prove me wrong in connection with Pfaff’s 
researches on the hardness of minerals. The mistake, 
however, isnot mine. In his former letter, page 447, Mr. 
Brough referred me to Pfaff’s method of drawing a 
weighted diamond a considerable number of times over 
the crystal and weighing the specimen before and after 
the experiment. To this I replied that Pfaff’s method 
was only used for soft minerals, and was unsuited for hard 
iron or steel. 

Mr. Brough now brings forward an entirely different 
method, also by Pfaff, which, as he says, was used for 
hard minerals. The object in view was the determination 
of the mean hardness of crystals, and the method con- 
sisted in boring a hole by means of a diamond cutter, and 
measuring the hole produced. The fact that Pfaff was 
obliged to use a different method for hard substances en- 
tirely confirms my contention that the method suggested 
by Mr. Brough in his first letter is unsuited for use with 
iron and steel. 

The method of drilling a hole by means of a cutter is 
liable to several objections, the most important being that 
the depth of the hole will depend upon hardness com- 


bined with tenacity and plasticity. For example, I have | ph: 


before me two specimens, one of soft cast iron and the other 
of South Staffordshire bar iron. They are of equal hardness 
as measured by a scratch of a sharp file or a diamond, 
and would probably be equally suited for wearing surfaces. 
But if I were to attempt to drill them with a cutting tool 
a deeper hole would be produced in the cast iron, since 
the tenacity of the bar iron is abont 2} times greater. 
Again, in drilling a soft metal, using the same weight as 
would be required for steel, then, owing to plasticity, the 
tool would penetrate to a greater depth with slow revolu- 
tions than if it were made to rotate more quickly. The 
method of drilling a hole, therefore, however valuable for 
practical purposes, cannot be thoroughly relied upon for 
scientific work. It may be mentioned also that it is by no 
means due to Pfaff, having been used, and the results pub- 
lished, about fifteen years ago. (‘‘Miller’s Elements of 
Chemistry,” 6th Edition, vol. ii., page 327.) 
Yours truly, 


Birmingham, Nov. 13, 1886. THOMAS TURNER. 








LEAD SHREDS. 
To THE Epiror oF ENGINEERING, 
Sm,—Can any of your readers inform me where I can 
obtain lead in very thin strips or shreds? Is there such a 
thing as lead wool made commercially ? 
: Henry CHAPMAN, 
118, Victoria-street, Westminster, London, S.W., 
November 17, 1886. 





LOCOMOTIVE COUPLING RODS. 
To Taz Epitor oF ENGINEERING. 

Sir,—In reply to your correspondent ‘ Loco,” the sys- 
tem of bushed side-rods in place of split brasses origi- 
nated on the London and North-Western Railway, Mr. 
Ramsbottom finding out from statistics that a large por- 
tion of the time in sheds of the locomotives was due to re- 
pairs to the side-rod brasses ; this was previous to the year 
1863, for the writer distinctly remembers suggesting to use 





them on some new locomotives that were then about to 
be built out for the Stockton and Darlington Railway ; 
these were goods and mineral engines, but soon after they 
were applied to passenger engines on that line. 
our obedient servant, 
London, November 14, 1886. FIREBOX. 








MISCELLANTA. 
On the 13th inst. the second entrance to the great naval 
harbour at Wilhelmshaven was opened. 
At the annual general meeting of Armstrong and Co. 
(Limited) a dividend of 15 per cent. was declared. 


The prospectus has been issued of the Lartigue Railway 
Construction Company (Limited). The share capital is to 


d | be 200,000/. 


At the half-yearly meeting of the Sydney Lloyd’s Under- 
writing Association, held at Sydney, on the 30th of Sep- 
tember, a dividend of 10 per cent. was declared on the 
original capital, and a bonus of 15 per cent. to insurers. 


The Dover Town Council has resolved to promote a 
Bill in Parliament to acquire control of Dover Harbour, 
now vested in a board. The Council contemplate ex- 
tensions to accommodate the growing Continental traffic. 


Mr. George Vulliamy, for 25 years the superintending 
architect to the Metropolitan Board of Works, died on 
the 12th inst. The deceased was for some time in the 
engineering works of Messrs. Bramah and Sons, and was 
afterwards articled to Sir Charles Barry. 


A Times telegram from Brussels states that it is believed 
there that Baron Sadoine, the ex-managing director of 
the Cockerill Company, will in about a fortnight leave for 
China, in connection with the intended erection in that 
country of large arsenals and shipbuilding yards. 


In connection with the recent disaster to the steamship 
Pavonia, it is of interest to note that four large Worth- 
ington wrecking pumps of the combined capacity of 350,000 
uiliens per hour were employed to clear the steamer of 
water sufficiently to allow her being brought to dock. 


The steel steam torpedo cruiser Fearless, which has 
been built at Barrow-in-Furness, arrived in Plymouth 
Sound. Sheleft Barrow for Portsmouth, and on her getting 
into the Channel the brass liner of the eccentric strap for 
working the air pumps of her port engine broke down. 


The receipts of the twenty-two principal railways in 
the United Kingdom, for the week ending November 7, 
amounted, on 15,378 miles, to 1,167,918/., and for the corre- 
sponding period of 1885, on 15,229? miles, to 1,163,5641., 
an increase of 148} miles, or 0.9 per cent., and an increase 
of 4354/., or 0.3 per cent. 


The death is announced of Mr. Francis Fry, the head 
of the firm of J. 8. Fry and Sons, cocoa manufacturers. 
Mr. Fry had reached the age of 83 years, and for many 
years was the chairman of the Bristol Water Works Com- 

any ; he also took a great interest in the Bristol Wagon 
Works, of which he was a director. 


A huge iron reservoir is being built at a remote spot in 
the outer harbour of Amsterdam for the storage of petro- 
leum. It will be nearly 33 ft. in diameter and of the 
same depth, and is calculated to hold nearly 1,740,000 
gallons. The petroleum will be brought direct from 
Russia in vessels specially constructed. 


The second evening meeting of the University College 
Engineering Society was held on Friday, November 12, 
at 8 p.m., the vice-president, Professor Karl jPearson, 
M.A., LL.B., in the chair. The minutes of the last meet- 
ing having been read and confirmed, Mr. N. Larchin read 
is paper on ‘‘ Steel.” 


In the new Belgian Chamber, when a member rises to 
speak, his seat, moved by a spring, rises also, and folds 
up against the back partition, while the desk which every 
member has before him rises with him to a convenient 
height, and allows him perfect visual command of his 
papers and occasional rest for his arms. 


A successful installation of the electric light has just 
been completed at the North British Insurance Company’s 
offices. The premises are now lit throughout by means of 
160 incandescence lamps. The installation was designed 
and carried out by Messrs. Drake and Gorham for the 
E.P.S. Company, the contractors for the work. 


An accident occurred last week on the Great Western 
Railway, between Port Talbot and Bridgend. The Irish 
goods train parted, and twelve trucks tore up the perma- 
nent way, blocking both lines. The driver of the train, 
aware that the Liverpool express was due, detached his 
engine and was able to warn the driver of the passenger 
train. 


A great crisis has come about in the Russian sugar trade, 
and a special commission has been sitting on the subject. 
The Government has given such an impulse to over-pro- 
duction by bounties and emoluments that a large number 
of sugar manufacturers cannot now place all their stocks 
on the forejgn market, and are threatened with complete 
disaster ae rele. 


A Central News telegram from Constantinople says: 
“The electric light installation on the heights of Siddul 
Bahar, at the entrance of the Dardanelles, has been com- 
pleted, and has givenso much satisfaction to the military 
authorities that further apparatus of a similar kind has 
been ordered for the other fortresses which command the 
different bends of the channel up to Nagara.” 


At the ordinary general meeting of the Milford Haven 
Railway and Estate Company, Mr. Milton Bradford, in 
moving the adoption of the report, referred to the im- 

rovement in the position of the company. The railway 
bad shown a profit of 151/., and the loss on the estate had 


been greatly reduced. The dock works were resumed last 
February, and the contractors had expressed their confi- 
dent hope that they would be finished and ready for open- 
ing by August next. 


A Times telegram calls the attention of the British 
Government to a new petroleum engine invented by Herr 
Siegfried Marcus, of Vienna, and which he is supplying 
to the German Navy for its torpedo boats. The machine 
is set in motion by electro-magnetism. It has far more 
power than a steam engine of the same size, is less liable 
to derangement, and is not subject to explosions. More- 
over, the fuel which feeds it takes up much less space 
than coal. All the experiments made with this engine 
have been satisfactory. 


A number of agricultural implements in common use in 
China have been received at the Foreign Office, consist- 
ing of picks, hoes, spades, hatchets, trowels, sickles, a 
—— coulter, and including specimens of razors. They 

ave been procured at Tientsin and Shanghai, and the 
prices at which they were sold are marked upon each of 
them. Lord Iddesleigh understanding that Birmingham 
and Sheffield are the places were these implements may 
be most usefully exhibited, the articles in question, 
which are in duplicate with the exception of the plough 
coulter and the Shanghai spade, have been forwarded to 
the Birmingham Chamber of Commerce, who have been 
requested to forward specimens of the articles sent in 
duplicate for exhibition at Sheffield. 


A novel method of measuring the deflection of railway 
bridges has been tried in Russia. An iron pipe 14 in. in 
diameter was carried along the outside of one girder. 
From this pipe, at each abutment at the pier, and at five 
intermediate points on each span, vertical pipes of the 
same diameter branched out. Inside, and near the top of 
each vertical pipe, was fixed a graduated 2 in. glass tube, 
the iron pipe being cut away on both sides. The zero 
divisions on the tubes were all the same distance above 
the flange of the girder. Before the bridge was loaded the 
apparatus was filled with water, the tops of the upright 
pipes covered over, and the water was then drawn off 
until it stood at zero in each gauge. On the bridge being 
loaded the deflection could be read with ease. 


Last week, at Clerkenwell County Court, a case was 
heard in which the North London emeewe Company 
were sued by the Chemists’ Aérated and Mineral Waters 
Association for 19/. 16s., damage to goods, horse, and 
van, consequent on the animal shying at the noise and 
steam emitted from a steam engine used for drawing 
tramcars at Manor House, Finsbury Park. The evidence 
for the plaintiffs was that on the 15th inst. their horse and 
van were being driven past a steam propelled tramcar 
which was at a standstill. ,The engine suddenly started 
when the horse and van were abreast, and the noise and 
steam simultaneously emitted caused the animal to run on 
the pavement. The judge quoted from the regulations of 
the Board of Trade, which laid down that no noise or 
steam was to be emitted from such engines ; but the evi- 
dence for the defence practically admitted that the engine 
was not entirely without noise when it started off. Ver- 
dict for the plaintiffs, with costs. 


A deputation having waited on the First Lord of the 
Admiralty during the annual inspection of Haulbowline, 
with a view to persuading him to sanction further work 
on the graving dock, his lordship said: In 1878 it was 
— that it might be advisable to increase the length 
of the dock in order that it might take in any of the 
great Transatlantic liners which might be incapacitated to 
require repairs. It was found that the dock could be 
only be extended to the length of 478 ft., owing to the 
formation of the ground. It was clear at the time that 
any dock of the length of 478 ft. would not be long enough 
to accommodate the steamers of the Transatlantic class, 
Therefore, to extend the dock to 478 ft., would never meet 
the requirements of transatlantic liners ; while on the 
other hand the dock of 410 ft. was quite sufficient to ac- 
commodate any vessel in Her Majesty’s Navy. There- 
fore he could not hold out to them any hope of increasing 
the length of the present dock or building a fresh dock. 


The new committee which has been appointed to con- 
sider the question of the supply of stores to men-of-war 
and the dockyards consists of Vice-Admiral Graham, Con- 
troller of the Navy (chairman), Rear-Admiral Grant (vice- 
chairman), Captain Molyneux, Mr. W. H. White, 
Assistant Controller and Director of Naval Construction, 
and Mr. M‘Hardy, Director of Stores, with Mr. Gordon 
Miller, Inspector of Yard Accounts, as secretary. Their 
instructions are: To consider (a) whether the existing 
arrangements under which sea stores and materials are 
classed and located in storehouses and issued therefrom 
to Her Majesty’s ships (for service afloat), and to yard 
services (including the construction and repair of ships 
and meen | are in all respects satisfactory, and such 
as to insure efficiency and expedition in meeting all re- 
quirements in time of pressure, 7.e., when a large number 
of ships may require stores at the same time or during the 
night under circumstances of emergency ; and (b) to re- 
port what alterations in system or procedure appear 
desirable. To consider in general terms the principles 
which should regulate the maintenance of stocks of stores 
at home and abroad (1) as regards merchantable articles, 
and (2) as regards articles special to the naval service. 





THe Svsgz Canat.—The transit revenue of the Suez 
Cana] Company in the first nine months of this year was 
1,720,215/., as compared with 1,898,878/. in the corre- 
sponding period of 1885, and 1,969,919/. in the correspond- 
ing period of 1884. The number of ships which passed 
through the canal in the first nine months of this year 
was 2386; as compared with 2820 and 2611 in the corre- 





sponding periods of 1885 and 1884 respectively. 
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FOOTSTEP FOR TELEGRAPH AND 
SIGNAL POSTS. 

WE illustrate below a footstep for telegraph and 
signal posts, the invention of Mr. A. E. Gilbert, tele- 
graph superintendent of the Highland Railway, In- 
verness, It may be made of malleable cast iron or be 






struck out of sheet iron or steel. Two lugs are 
turned over to receive the spikes, and there are two 
projections, one to enter the post and the other to pre- 
vent the foot slipping off the step. Even when made 
of cast metal the step is remarkably light and will be 
found most useful, 








BUCKNILL’S CONTACT BREAKER. ' 

WE annex illustrations of a very ingenious arrange- 
ment for making or breaking electrical contacts. It 
consists simply in mounting the contact points within 
an elastic ring, by distorting which the points may be 
either separated or brought together, according to the 
normal condition of the contact. Fig. 1 shows a 
simple form of the arrangement, in which the points 
ab, attached to blocks of vulcanite or other suitable 
insulating material, are mounted within a steel ring. 
By compressing this latter in the direction A B, or 


Fug be 





extending it in the direction CD, the points a b are 
brought in contact, and so maintained until the pres- 
sure is removed, when they separate instantly. It is 
evident that this arrangement is capable of numerous 
modifications, and that several pairs of contacts can 
be grouped within the same ring, or if desired they 
may be fixed so as to act outside. The system is 
adapted for a great variety of applications, and is now 
being employed by the Wav Department and Admi- 
ralty, especially for use in land and sea mines. The 
contacts are manufactured by Messrs. Elliott Brothers. 








LOUIS’ HAND STAMP MILL. 

WE illustrate above a new design of gravitation 
stamp battery of three heads for the use of prospecting 

rties on newly discovered goldfields, the stampers 
being, as will be seen from the engraving, reeled Sey 
hand power by means of flywheels with handles, which 
are fitted at each end of the cam shaft. The frame- 
work is strongly and simply constructed of wrought 
iron, and in less than half. an hour the whole mill can 
be taken to pieces for transit and as readily re-erected 
and set to work in a fresh location ; the total weight 
packed for shipment is about one ton, forming a conve- 
nient load fora bullock wagon or country cart, but the 
battery can also be provided with its own wheels if 
desired. 

The stamper spindles are of steel, and the tappets 
are fitted with steel gib and crosskeys; the stamper 
heads and shoes are, in the smaller sizes, made in one 
piece, both shoe and anvil or die being of a special 
quality of forged steel; the guides for the stamper 
spindles are of hard wood, unless metal guides are 
preferred, and the batteries are generally sent out 
with copper sheets for tables or with blankets, as well 
as with an assortment of spare parts. The component 
parts are as few as possible, and are nearly all of 
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wrought iron or steel, so that breakage and risks of 
loss in transit may be reduced to a minimum. 

These little mills are in fact a reproduction on a re- 
duced scale of the regular gravitation stamp bat- 
teries, that shown in the engraving being capable of 
crushing from 7 cwt. to 8 cwt, of quartz per day, so 
that allowing for stoppages and the usual loss of time 
with work of this character, a prospecting party will 
get an actual ‘‘ milling test” of from 25 cwt. to 30 cwt. 
of quartz within a week, and will thus be able to form 
a reliable opinion as to whether the reef under ex- 
amination will pay for properly working. 

It is perhaps hardly too much to say, especially in 
the case of the discoveries a few years since of re- 
putedly auriferous quartz reefs, that if prospecting 
inachinery of this kind had been sent out before per- 
manent plant with its contingent expenses was decided 
upon, tens of thousands of pounds of the capital of the 
small investors might have been otherwise and it may 
be more profitably employed. 

The hand stamper battery illustrated is the smallest 
usually made ; larger mills of the same general design 
with heavier stampers of three or five heads per 
mortar are also arranged to work by hand power or 
by horse gear according to circumstances, Similar 
but heavier prospecting batteries to work by steam 
have in some cases the stamp mill, engine, boiler, &c., 
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mounted on a self-contained girder bedplate of wrought 
iron or steel, so as to reduce the cost of and time 
occupied in preparing temporary foundations, and 
where there is a sufficient supply of water, the engine 
and boiler is often advantageously replaced by a tur- 
bine or waterwheel. We understand that Messrs. 
Charles Appleby and Co., of 89, Cannon-street, London, 
E.C., who are the sole licensees and makers in this 
country, have already a number of these batteries 
working successfully on the Transvaal goldfields and 
elsewhere. 

The results obtained by this method of examination 
of new reefs should leave no sort of doubt as to the 

robable success or failure of milling operations on a 
aoe scale, and an actual ‘milling test” on the 
fields will perhaps in the future be considered a valu- 
able adjunct to the assays and chemical analysis, on 
which alone an opinion as to the return to be ex- 
pected from undeveloped gold mines has until now, in 
many cases, been based. 





THE SOUTH END FLOUR MILLS, 
LIVERPOOL. 
Tue illustrations on the opposite page present an 
interesting example of the union of old and new practice 
in flour-milling. The building has already done duty as 
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a windmill, and is of the conical type familiar to all, 
while the machinery it contains is designed to carry 
out the modern process of gradual reduction. 

The original building was the windmill tower known 
as the High Park Mill, Liverpool, and is still extant, 
standing upon a high elevation overlooking the River 
Mersey, where it constitutes, by its unusual size, a 
prominent landmark to shipping arriving in the port. It 
is very strongly built and is supposed to be about ninety 
years old. Mr. W. O. Wilson entered into possession 
of the structure in the year 1863, and fitted up a small 
steam mill in an adjoining building. There were six 
pairs of stones in the tower and five pairs in the steam 
mill. Shortly afterwards the windmill was burnt | 
down, but the brick structure of the tower being unin- | 
jured, it was refitted. A steam mill was also built on 
the adjoining land, and worked until 1881, when it | 
was burned down. The next year it was rebuilt, and | 
asthe windmill and its machinery had become anti- | 
quated it was decided to remodel it throughout as a| 
steam roller mill. This has now been done. The new | 
machinery consists of a six-break and seven-reduction | 
plant, with additional rolls for flattening the bran, and 
millstones for softening thetailings. The turnout is from 





six to eight sacks of flour per hour according to the qua- | 
lityand condition of the wheat. Themachinery has been | 
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flours, and a complete system of cut-offs to render the 
working more controllable. 

The engine, a new one made by Mr. Wm. Sharples, 
of Ramsbottom, is of the horizontal, solid frame, high- 
yovente condensing type, capable of working non-con- 

ensing in case of necessity. The cylinder is 22 in. 
in diameter by 4 ft. stroke, fitted with an automatic cut- 
off. The engine runs remarkably noiselessly at 85 re- 
volutions, driving the roller mill in the tower by six 
1 in. ropes, and the millstones outside of the tower 
direct from the flywheel shaft. The nents water 
is cooled by means of a shallow iron aqueduct delivering 
the warm water by a series of falls into a pond, from 
—— it is pumped again to the condenser and re- 
used. 

The old windmill roof has been removed and replaced 
by a large circular tank fitting close to the walls of the 
building, and fixed on what was the top floor. This 
tank forms at the same time a perfect roof and a 
reservoir for water in case of fire. There is con- 
nected to the tank the force pump of the engine 
and also down pipes and hydrants on each floor. 
There is, besides, an extensive arrangement of steam 
pipes throughout the whole premises, by means of 
which fire in any part can be immediately smothered. 
The tower consists of seven floors and basement of a 


supplied by Messrs. Hind and Lund, J. W. Thorpe, | total height of 85 ft., the diameter of ground floor 


Van Gelder, Apsimon, and Co., and others, and fitted | 


up according to the designs and under the supervision 
0 


being 37 ft., and the upper floor 21 ft. 6 in. The shape 
of the building renders the arrangement of the ma- 


Mr. J. Donaldson, consulting engineer of Liverpool. | chinery peculiarly difficult, the elevators and spouts 
The system is based on the Simon process, with| having to be concentrated near the centre of the 


additional centrifugal capacity for redressing all the | building, and the machines also centralised as much 


as possible, At the same time the great height affords 
unusual facility for fall or run of the products, thereby 
dispensing with worm conveyors almost entirely. All 
the machines are belt driven, and the bearings of the 
line shafts are self-lubricating. An exhaust trunk from 
the purifiers and the rolls conducts the fine dust and 
heated air to the outside of the building, thence toa 
Prinz dust-catcher placed in a house built for the pur- 


pose. 


NEW GRAVING DOCK ON THE CLYDE. 

On pages 526 and 531 we publish some illustrations 
of an important work carried out by Mr. James Deas 
for the Clyde Navigation Trustees. The engravings 
refer to the new graving dock recently completed, 
and opened last month. As we shall publish fur- 
ther detailed drawings of this work we defer our 
description for the present. 











NOTES FROM THE UNITED STATES. 
Puitapetpuia, November 6, 1886. 

Tuer week’s business in the iron and steel industries 
has been light as compared to previous weeks. In- 
quiries are a in for all kinds of materials, but 
prices have been advanced just enough to induce buyers 
of every kind to make fewer contracts. Railroad 
building will be pushed very actively throughout the 
Southern States this winter. The Louisville and Nash- 
ville, the Norfolk, and Western, and two other 
systems in the South, have in hand extensive additions 
in the way of short lines to serve as feeders to the main 
lines; work will be pushed all the winter. Rails have 
been sold in 500 to 2000 ton lots during the week at 
35 dols. Steel rail blooms have been advanced 
0.50 cents more, and spiegeleisen and Bessemer pig 
have also advanced, cutting off new business so far as 
this market is concerned. Negotiations are progress- 
ing in New York for large lots of Bessemer and steel 
blooms. The rail mills are crowded with orders up to 
the close of the year, with perhaps three exceptions, 
and buyers, who are placing orders for this year’s 
delivery to fill out construction work in hand, have 
paid 35.50 dols. The election throughout the country 
is very gratifying to American manufacturers. The 
leader of the free trade party in Congress was de- 
feated. The speaker of the House of Representatives 
returns with a very slim majority. The outcome of 
this will probably be to make the revenue reform ele- 
ment more conservative in their tariff reductions than 
they otherwise would be. The effect upon the indus- 
tries of the change in public sentiment in the West and 
South, will be to stimulate a number of small enter- 

rises, which have been halting between two opinions. 

he Government will be a large purchaser of shipbuild- 
ing material. Private enterprise is contemplating the 
establishment of new coastwise lines. ke ship- 
builders have received large orders within a few days 
for the construction of lake tonnage. These are some 
of the indications which point to an improvement in 
the demand for rolling mill products. The crude iron 
production is maintained at 120,000 tons per week. 
The demand for spikes, car-wheels, axles, locomotive 
building material, and for bridge building material, is 
very heavy, and contracts will be placed during the 
present month for material to be delivered during the 
first quarter of the next year. Old rails are in very 
active demand on a basis of 22 dols. at tide water. 





CONCRETE IN HARBOUR WORK. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, November 16, Mr. Edward Woods. 
President, in the chair, six papers were read on “‘ Con- 
crete as applied in the Construction of Harbours,” at 


Greenock, Girvan, and Quebec; Colombo ; Newhaven ; - 


Wicklow; Fraserburgh, Sandhaven, and Portsoy; and 
Lowestoft; by Messrs. Kinipple, Kyle, Carey, Strype, 
Willet, and Langley, MM. Inst. C.E. 

Mr. Kinipple, in his paper on ‘‘Concrete Work 
under Water,” described the methods he adopted for 
depositing partially set or plastic concrete under water 
at various harbour works, having found that plastic con- 
crete, when sufficiently set to resist the action of a current 
of water, was capable of uniting into a solid mass under 
water, though deposited in mes ep lumps. At Greenock, 
the concrete was deposited behind sheet piling, in depths 
of from 8 ft. to 38 ft. At Girvan, a pier and quay wall 
were constructed of plastic concrete, deposited behind a 
facing of small dovetailed concrete blocks grouted together 
at the joints ; and a concrete groyne was formed under 
the shelter of a movable wrought-iron shield. The head 
of the Wick pier was rebuilt with blocks of plastic con- 
crete of 60 to 140 tons, formed in sitd under the protec- 
tion of sailcloth. Quay walls were constructed at 
Quebec Harbour of cribwork filled with plastic concrete, 
the cribs being floated into position and sunk on bearing 
piles. Some experiments showed that cement grout, 
poured down pipes, could unite shingle, 20 ft. under 
water, into a solid mass; and this method was success- 
fully adopted for filling up the fissures and open joints in 
a graving dock at Greenock, which had given great 
trouble with leakages. The paper concluded by descrip- 
tions of novel expedients which the author proposed for 
the construction of breakwaters in concrete with little 
plant, and independently of the state of the weather. 





Mr. Kyle, in his paper on the ‘Colombo Harbour 
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Works, Ceylon,” described the various stages by which 
the western breakwater, 4212 ft. in length, was con- 
structed, from Custom House Point, for sheltering a water 
area of 502 acres at low water. The works were com- 
menced in 1874 and completed in 1885, at a total cost of 
705,2072. The breakwater was formed by laying sloping 
courses of large concrete blocks, by means of a travelling 
Titan, on arubble mound ae pte 4 deposited from an 
80-ton steam hopper-barge and levelled by divers. The 
Titan could carry a load of 40 tons on an overhang of 28 ft., 
and cost 5562/. The first 1326 ft. of pier, 50 ft. wide, con- 
sisted of two walls with an intermediate hearting of 
rubble ; but the rest of the pier was built solid, 34 ft. in 
width, with four or five courses of blocks ; weighing from 
16} to 31 tonseach. The foundation of the pier increased in 
depth from 13 ft. below low water, near the land, to 233 ft. 
at the head. Each rowof sloping blocks was connected with 
the adjacent ones by filling the joggle grooves, left between 
each row, with concrete in bags ; and the pier was capped 
all along the top with concrete in mass. The pierhead 
was built of concrete in mass, the lower portion being 
deposited inside a circular wrought-iron tank ; and it was 
surmounted by a concrete lighthouse 364 ft. high. Twenty- 
five steamers of the largest class could moor in depths of 
from 26 ft. to 40 ft. in the harbour; and there was room, 
at low-water, for a large number of vessels drawing from 
6 ft. to 26 ft. The works were designed by Sir John 
Coode, vice-president Inst. C.E., and carried out by the 
author. 

Mr. Carey commenced his paper on ** Harbour Improve- 
ments at Newhaven, Sussex,” by a history of the succes- 
sive improvements effected from 1767 down to the com- 
mencement of the new works, begun in 1878. These new 
works, of which he was the resident engineer, and Mr. 
Banister, M. Inst. C.E., the engineer-in-chief, consisted 
of a curved breakwater, 2800 ft. long, to form an outer 
harbour, and to protect the entrance to the river, consti- 
tuting the old harbour; the rebuilding of the entrance 
piers, and widening the water-way between them; the 
erection of a new quay on the eastern side of the river; 
the construction of a sea-wall along the shore ; and dredg- 
ing in the river and the approach channel in the outer 
harbour. The western sea-wall was commenced first, and 
was formed of concrete deposited within framing, with a 
hard skin of cement-charged concrete on the face to with- 
stand the attrition of the shifting shingle beach. The 
breakwater was begun in 1880, and consisted of a mono- 
lithic mass of concrete raised, from low-water, on a 
foundation of concrete sack-blocks, weighing 100 tons 
each, deposited transversely in layers by a special 
steam hopper-barge. A concrete mixing machine was 
designed by the author and Mr, Latham, which measured, 
mixed, and delivered 100 tons of concrete in twenty 
minutes for filling the bags; and, besides securing a 


more uniform mixing, it effected a great economy in 


time and cost. A portable continuous mixing machine 
was also designed, capable of delivering 70 cubic yards of 
concrete per hour into the timber framing, erected on the 
top of the bag-work, for the construction of the portion of 
the breakwater above low water in lengths of 40 ft. By 
this means, 300 lineal feet of superstructure were erected 
in three months. A gallery, raised above the quay level 
on the western side of the breakwater, provided protec- 
tion to the quay and a sheltered access to the extremity 
of the breakwater ; it was mainly built of concrete in sitd. 
A lighthouse was built of plastic concrete in sit@, on a 
vile-work foundation, at the extremity of the west pier. 
The total expenditure on the whole undertaking, includ- 
ing land, two short railways connecting the works with 
the London, Brighton, and South Coast Railway, dredg- 
ing, and various other works, was 463,000/., out of which 
the works described cost 254,0002. When the works were 
suspended in 1885, 1482 ft. of the breakwater had been 
completed, and 300 ft. of foundations laid in advance, and 
a dock of 24 acres, which formed part of the scheme, had 
not been commenced, 

Mr. Strype, in his paper on ‘* Wicklow Harbour Im- 
provements,” described in detail the methods he adopted 
in the construction of a breakwater, 750 ft. long, for 
sheltering the mouth of the River Leitrim, and the im- 
oxrovement in depth of the entrance channel to the port. 
The breakwater was built solid, of concrete deposited in 
siti, and, starting above low water, extended into a depth 
of 18 ft. at low-water spring tides, being founded partly 
on rock and partly on marl. Staging was erected in 
advance of the work, secured at the bottom with shoes of 
concrete round the piles, and carrying two lines of railway 
on the top, along which the Titan and crane for depositing 
the concrete ran. At first, panelling was employed, 
reaching down to the bottom, for protecting the concrete 
carried up in layers inside it ; but subsequently a large 
central mound of concrete was deposited under water, by 
means of skips, on which the panelling was erected, 
which reduced the exposure of the panelling and facili- 
tated the progress of the work. Divisions were left at 
intervals in the work, increasing in number in the upper 
part, to prevent irregular cracking. Richer and finer 
concrete was placed in the face near low-water level ; 
rubble was not used below low water, and it was kept 
away from the face above, as its projections caused eddies 
and consequent disturbance of the concrete. The total 
expenditure on the breakwater, steam-packet pier, and 
dredging, including cost of land, amounted to 40,0001. 
Ordinary plant sutliced for the work, which consisted of 
huge masses of concrete, resting uniformly on the most 
irregular bottom, and secure from the attacks of the sea 
on account of their size. The author considered that a 
larger central mound might be adopted with advantage, 
thus reducing still more the amount of panelling required, 

The new works carried out at Fraserburgh, Sandhaven, 
and Portsoy, as well as the previous condition of these 
harbours, were described by Mr. Willet in his paper on 
‘©The Fishing Boat Harbours on the North-East Coast of 





Scotland.” The works at Fraserburgh consisted of a 
breakwater 860 ft. in length, for sheltering the entrance 
to the basins, and the widening of the old Balaclava Pier. 
The breakwater, 30 ft. wide, extending into a depth of 
19 ft. at low water, was built below low water with bags 
of concrete, of 28 to 50 tons, deposited from a hopper 
barge. Above low water, the concrete was tipped from 
wagons into a framing up to quay level ; and the parapet 
was formed by filling the framing with concrete from 
tipping boxes lifted by a derrick crane on an overhead 
traveller, which was also used in erecting the frames. The 
Balaclava East Pier was widened 164 ft. on the sea side, 
along its whole length of 1400 ft., with solid concrete, 
which protected the old dry rubble wall from the sea ; 
and as a parapet was raised 94 ft. on its outer side, and 
19 ft. above high water, like the parapet on the break- 
water, an additional protection was afforded to the quay, 
and an increased shelter to the harbour. The widening 
of the pier was commenced at the end of 1875 to providea 
roadway tothe breakwater without interference with the 

uay space ; and the breakwater was begun in 1878, after 
the completion of the widening, and was finished in 1882. 
The average yearly rate of deposit of concrete was .8000 


cubic yards ; and under favourable conditions, 400 cubic | &' 


yards could be deposited inaday. The concrete in the 
pier cost 17s. per cubic yard, and in the breakwater 
26s. 5d. in bags, and 19s. 5d. in frames; and the total 
cost of the works was 69,0002. Some damage was done 
to the breakwater, after its completion, owing to defects 
in the method of construction ; and the pier was somewhat 
abraded by the shifting shingle along its seaface. These 
damages were repaired at a cost of 1184/. A new pier, 
1395 ft. long, was erected at Sandhaven to increase 
the accommodation in the harbour by inclosing a water 
area of five acres. The pier was mostly built be- 
tween walls of concrete, deposited from barrows within 
framing, with intermediate hearting, resting on rock ; 
and where the bottom was clay, a concrete toe was added. 
An exposed portion of the outer arm was made of solid 
concrete. The average cost of the concrete was 18s. per 
cubic yard; and the total expenditure on the works, in- 
cluding deepening the harbour, was 17,500. The piers of 
dry rubble masonry protecting the east harbour of 
Portsoy having been damaged by the sea, rendering the 
harbour useless, their repair was undertaken in 1882. 
The piers were reconstructed and extended in solid con- 
crete, deposited within framing from an overhanging 
crane resting on staging, at an average rate of 60 cubic 
yardsin atide. The works were completed in eighteen 
months, at a cost of 9000/7. The author considered that 
the proportion of 1 part of cement to 9 parts of gravel and 
sand, adopted for concrete at Fraserburgh, was too weak, 
and that the proportion of 1 to 6, adopted by him at 
Sandhaven por Portsoy, formed concrete of more suitable 
strength for such exposed works. 

Mr. Langley, in his paper on the “‘ Lowestoft Har- 
bour Works,” described the works carried out by him for 
forming a new basin of 10 acres, along the foreshore to 
the north of the harbour, excavated to a depth of 14 ft. at 
low water. The west quay was built up to low water, 
by sinking thirty-eight hollow rectangular monoliths of 
concrete, 18 ft. long and 104 ft. wide, to a depth of from 
7 ft. to 9 ft. below the bottom of the basin. The hollow 
blocks were built up within framing, on a wedge-shaped 
cast-iron shoe. The block was gradually sunk by exca- 
vating inside it; and its descent was guided by long 
hanging bolts at each corner. The blocks were connected 
together by passing iron rails through two holes left in 
the adjacent sides of each block, and filling up the inter- 
mediate space between the blocks with concrete; the 
well inside was also filled with concrete. A block, 21 ft. 
to 23 ft. high, was sunk in forty-two days; and the block 
foundation cost 30s. per cubic yard, or 45/. per lineal yard. 
A concrete quay wall was built, from low water, on the 
top of the blocks, 13? ft. high, and 8} ft. wide at the base. 
The eastern and northern sides of the basin were inclosed 
by embankments surmounted by a wall of concrete in 
mass. The excavations were effected by excavators, 
steam grabs, and a Bazin sand-pump dredger, which 
latter raised and delivered an average of 1000 tons of sand 
and gravel perday. The works were completed within 
twelve months, at a cost of 60,000/. 





NOTES FROM THE SOUTH-WEST. 

Cardift.—Last week’s shipments of steam coal receded 
to 110,000 tons, while prices showed a weaker tendency. 
The best steam coal is quoted nominally at 8s, 6d. per 
ton ; but reductions from this rate have been conceded in 
many cases. The house coal trade has been fairly brisk 
and prices have ruled firm. The manufactured iron and 
steel trades have been brisk; during the past week some 
considerable rail orders have been secured for Canada and 
Sweden. The iron ore market has been firm. 


The ‘* Brisk” and the ‘ Cossack.”—The Brisk and 
Cossack, steel cruisers, have arrived at Devonport from 
the Clyde, where they were built by Messrs. J. and G. 
Thomson. These vessels are of 1630 tons displacement, 
225 ft. long, 35 ft. broad, and have engines which develop 
upwards of 3000 horse-power. The hulls are composed of 
steel averaging § in. thick, and are built on the protective- 
deck principle, the whole of the vital parts, such as 
engines, boilers, torpedo-rooms, and magazines being pro- 
tected by a steel deck 4 in. thick, and extending the 
whole length of the ships, They are fitted with steam 
steering gear, and steam capstans, are lit internally with 
the electric light, and are provided with electric search 
lights. The armament of the vessels was not included in 
the contract, the Admiralty deciding that in view of the 
constant changes in guns it would be well to have the 
ships built and then determine how they should be 
armed. Consequently all the work necessary for gun 
fittings will have to be carried out at Devonport. The 








ships are to carry 6-in. breechloading guns, two on the 
forecastle, two on the poops, and two on sponsons amid- 
ships. They will also carry eight 3-pounder quick-firing 

uns, and seven 14-in. torpedo tubes fitted on the upper 

eck, one right ahead and three on either broadside. The 
Brisk and Cossack, as well as a sister ship, the Archer, 
also at Devonport, are to be ready for commission by the 
end of the financial year, and consequently large numbers 
of men will be at once employed on them. 


Bristol and Montreal.—The Dracona of the Thomson 
line, arrived at Bristol on Saturday, and landed a cargo of 
cattle and sheep in good condition. The same company’s 
steamer Aolona sailed from Montreal on Friday, and the 
Escalona on Saturday—both for Bristol Old Docks. 


The Telephone in the West.—On Monday a telephone 
exchange was formally opened at Bath. The Western 
Counties and South Wales Telephone Company (Limited) 
has for some time had a service in operation, and direct 
communication between Bristol and Bath has been pos- 
sible for some weeks. On Monday the Mayor of Bath 
(Mr. Alderman Hammond) formally opened the exchange 
in that city in the presence of a number of commercial 
entlemen and others. A telephone was fixed on a table 
in front of the chairman, and there were eight receivers 
attached and a similar number at the Bristol Exchange, 
where it was intended that the Mayor (Mr. C. Watham) 
should have been present to hear, if possible, the speeches 
delivered at Bath. His worship was not able to attend, 
and owing to the large number of receivers, which 
weakened the current, and to the fact that the speakers 
did not face the transmitter, only portions of the speeches 
could be heard by Mr. Mark Whitwell, Mr. H. Fedden, 
and other gentlemen assembled at the Bristol Exchange. 
Several gentlemen at Bath, however, using the telephone 
in the ordinary way were able to carry on a conversation 
with those at Bristol. 


The ‘* Renown.”—It has been arranged to launch the 
Renown in April, and to fit her out for service by the end 
of 1887. She will be the largest ship in the Navy, and will 
carry four very heavy guns. 


The Truck Act.—At the Tredegar County Court on 
Thursday an important action was brought against the 
Rhymney Iron Company (Limited) by Samuel M‘Henry, 
aman who had been in its employment, to recover 
18/. 5s. 9d., wages which the plaintitf alleged was due to 
him. Mr. F. Lewis, in opening the case, said the de- 
fendant company carried on business as ironmasters at 
Rhymney, and plaintiff had been in its employment during 
a portion of 1885 and down to May, 1886. It was not dis- 
puted that payment of the amount claimed had been 
made, but it was contended that it had not been properly 
made, having been made in goods and not in money. 
Mr. Plews admitted that the statement of earnings put 
in by plaintiff to be correct, but he said that the amount 
claimed had actually been paid in cash. His honour said 
that the onus of proof would now rest with Mr. Plews, 
as he had admitted the claim. Mr. Plews accordingly 
called evidence to show that it was not compulsory for 
workmen to buy goods from the company. After a long 
hearing his honour said he should have reserved judgmeut 
if there had been any doubt in his mind as to the meaning 
of the law, but there was not, andhehad no doubt as to 
the facts of the case. No evidence of compulsion had 
been given, and he should accordingly enter judgment 
for the defendant company, with costs. 


The Merthyr Valley.—The Plymouth Company which 
has kept its collieries in greater vigour for the last six 
months than any of its neighbours, has made arrange- 
ments for the fuller development of its still extensive 
coalfields, and for adding considerably to its area. The 
new area, worked obliquely from the direction of the 
South Pit towards the Bargoed, will give 800 acres of 
virgin soil. . 

Water Supply of Crediton.—A meeting of the Crediton 
Improvement Commissioners was held on Monday. The 
chief business before the board was the reception of a re- 
port from Mr. Appleton, C.E., of Torquay, with refe- 
rence to the water supply of the town. Mr. Appleton, 
in the course of his report, said he had ordered a shaft to 
be sunk, but owing to the influx of water the men em- 
ployed had to desist when they were about 17 ft. from 
the surface. He thought this would not have happened 
until a depth of 35 ft. had been reached. He had gauged 
the water three times. Once it was 62,000 gallons per 
twenty-four hours, This, he considered, was the minimum, 
as the springs in the country had not broken. After a 
fall of rain it was 81,360 gallons, and subsequently 70,560 
gallons per hour. The gauging showed a fairly uniform 
flow, and was corroborated by residents who had known 
the springs for years. The water was clear, bright, and 
sparkling, showing that no surface water was present. An 
analysis also proved it to be ofa high standard of quality, 
and . therefore recommended it as a good source for the 
supply of Crediton. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was stronger on Thursday, and prices closed 4d. per ton 
above those of the previous day. Business was done in 
the forenoon at 41s. 5d. to 41s. 84d. cash, also at 41s, 6d. to 
41s. 104d. one month, the close being sellersat 41s. 74d. cash, 
buyers 41s. 7d., and the month price nominally 41s. 93d. 
In the afternoon there were transactions at 41s. 7d. to 
41s. 104d. cash, also at 41s. 94d. to 42s, one month, with 
sellers at the close at 41s. 11d. one month, buyers 41s. 104d., 
and the cash price nominally 41s. 9d. Friday’s market 
was strong in the forenoon, with business reported done 
at 41s. 10d. to 42s. 1d. cash, also at 42s. ae to 42s, 3d. 
one month, and the market closed with sellers at 42s, 1d. 
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cash and 42s. 3d. one month, and buyers at 1d. per ton 
less. The afternoon market was easier, the price ranging 
from 41s. 114d. to 41s. 10d. cash, also from 42s. 14d. to 
42s. 04d. one month, and buyers at 4d. per tonless. ‘These 
prices show a rise of 14d. per ton over those at the close on 
the preceding Friday. The market was steady on Monday 
morning, with business done at 41s, 11d. and 41s. 104d. 
cash, also at 42s, 2d. and 42s. 1d. one month, and the close 
was sellers at the lower quotations, and buyers offering 4d. 
less per ton. In the afternoon the market was firmer, 
with transactions reported at 41s. 104d. to 42s. cash, also 
at 42, 1d. and 42s. 14d. one month, with buyers at the 
close at 42s. cash and 42s, 2d. one month, and sellers 
wanting 4d. more per ton. Yesterday’s market opened 
strong, in anticipation of a resolution to move at a meeting 
of the Monkland Iron Company to blow out their furnaces, 
but the adjournment of the meeting caused a relapse, and 
prices closed 1d. per ton under Monday’s final quotations. 
During the forenoon business was done at 42s. 2d. and 
42s. 3d. cash, also at 42s. 4d. to 42s. 5d. one month, the 
market closing with buyers at the top quotations, and 
sellers at 4d. more per ton. The market was flat in the 
afternoon, transactions taking place at 42s. 24d. down to 
41s. 114d., also at 42s, 44d. to 423. 2d. one month, and the 
close was sellers at 41s. 114d. cash and 42s, 2d. one month, 
and buyersat 4d. perton lower. In the forenoon market 
to-day business was done at 41s. 44d. to 42s. 04d. cash, 
also at 42s, 2d. to 42s. 3d. one month, with buyers at the 
close at 42s, cash, and 42s, 24d. one month, and sellers at 4d. 
more per ton. Transactions took place in the afternoon at 
42s. 04d. to 42s, 14d. cash, also at 42s, 3d. to 42s. 4d. one 
month, and subsequently there were sellers at 42s. 2d. cash 
and 42s.44d. one month, and buyers at4d.moreper ton. No 
material change has arisen in the pig-iron branch of the 
trade, if — be made of the advance in prices just 
spoken of. The demand for Scotch pig iron continues to 
be very quiet, and, owing to the season of the year, the 
shipments are small. Last week they amounted to 7202 
tons, as compared with 9235 tons in the preceding week, 
and 7131 tons in the corresponding week of last year. 
Sellers are somewhat more confident in tone in sympathy 
with the rather cheering reports that are coming from 
America. The local founders are not consuming a good 
average quantity of pig iron. Owing to one furnace hav- 
ing been blown in each at Coltness and Shotts Iron 
Works, there are now seventy-four furnaces in actual 
operation in Scotland. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 836,276 
tons yesterday afternoon, as against 834,240 tons yester- 
a thus showing an increase of 2036 tons for the 
week, 


The Malleable Iron and Steel Trades of Lanarkshire.—In 
respect of these branches of trade there has been a decided 
improvement in the demand during the past few weeks, 
and the improvement which has set in is not confined to 
one district but all to leading districts of the county. In 
Coatbridge the finished iron works are mostly in full 
swing (with orders coming freely to hand at the advanced 
prices), and the mills are generally running full time. At 
Motherwell a great improvement has taken place, all the 
mills, except one large plate mill, running double shifts. 
The men are fully employed at the Dalzell Works, and a 
similar condition of things isexperienced at the Clydes- 
dale, Mossend, and Wishaw works. At the Newton and 
Blochairn Works of the Steel Company of Scotland prac- 
tically all the furnaces and rolling mills are employed. 


Rapid Progress of the Tay Bridge Works.—Messrs. Arrol 
and Co., contractors for the Tay Bridge, are now making 
rapid progress with the work of throwing a viaduct across 
the estuary of the Tay. On Monday they joined the 
north approach to the large girders in pa gap, and by this 
means established communication over the new structure 
from the north shore to within three girder lengths of the 
Fife side of the river. The forming of this connection 
will be of great service to the contractors. They will now 
be enabled to transfer the material required for the super- 
structure much more expeditiously than when it had to be 
taken out by boats from the yard at Buckingham Point. 
Another advantage will be that the workmen will get out 
to their work in all weathers, so that any future storms, 
though interfering more or less with operations, will not 
stop them altogether. It is expected that the bridge will be 
so faradvanced by the month of February thatthe workmen 
will be able to traverse it from end to end. Of course the 
bridge will not then be nearly finished, but it is now fully 
anticipated that trains will be running over the viaduct 
early in June next year. 


The New Water Works for Glasgow.—Mi. J. M. Gale, 
engineer to the Glasgow Corporation Water Commis- 
sioners, has recently issued his quarterly report on the 
new operations which are in progress for doubling the 
water supply to the city and its suburbs. The report says 
that the driving of the new Mugdock Tunnel is progress- 
ing at the north end at the rate of about 36 yards per 
month, which is more than necessary to complete the 
tunnel in the specified time ; but at the south end the 
contractors have had some difficulty with soft material. 
They are gradually overcoming this, however, and the air- 
compressing and ventilating machinery is erected and 
ready for use. The contractors for the new service 
reservoir have got about one-fourth of the length of the 
middle trench opened up, but no part of it has yet reached 
the proper depth, and it will take another three or four 
months’ work before a proper idea can be formed of the 
nature of the beds of rock and the probable depth to 
which the trench will have to be carried. It is intended 
shortly to lay before the Works Committee the working 
drawings of a third contract. This will be for 34 miles of 
the aqueduct extending southwards from the valley of the 
Duchray, and it will consist chiefly of a long tunnel, 
partly rege clay slate, and partly through the lower 
beds of the old red sandstone. 





Mining Institute of Scotland.—An ordinary meeting of 
of this Institute was held last Thursday night in Hamil- 
ton; Mr. J.S. Dixon, President, occupied the chair. In the 
continued discussion on Mr. Gemmel’s paper on ‘* The 
Work of the Royal Commission on Accidents in Mines,” 
the secretary said the paper had taken its place as a hand- 
book on the Commissioners’ report, in proof of which he 
mentioned that since last meeting he had sold twenty-four 
copies to be put into the hands of mining students. Mr. 
Smart, in reference to a suggestion in the report, advo- 
cated more attention being given to educating miners in 
the proper method of working the coal. The mines were 
far too accessible to any labourer who applied for a place, 
the result being that the percentage of dross was steadily 
on the increase. Mr. M‘Kinless, who at a former meet- 
ing described a new gauzeless lamp, explained a number 
of improvements he had since wrought on it. The com- 
mittee appointed at last meeting to select the best sub- 
stitute for the Scotch gauze lamp, it was stated, had not 
concluded their experiments. The discussion on Settle’s 
patent gelatine water cartridge was resumed by Mr. 
Gilchrist, who stated that in some experiments since last 
meeting, he had discovered that the battery exploded gas, 
and on communicating with Nobel’s people he had found 
that this only happened when the cable was very short. 
It was pointed out that both in the experiments at Ear- 
nock and Bog Collieries, the shot had failed to bring down 
the whole of the coal at the back. The discussion was 
adjourned till next meeting, when a representative of 
Nobel’s is expected to be present to offer explanations. 
A simple invention by Mr. Gilbert M‘Pherson, of a self- 
acting brake for preventing over-winding was afterwards 
described, and Mr. David Reid, Glasgow, read a paper 
on ‘‘ Pitkin’s Electric Safety Lamp,” examples of which 
he exhibited and explained. It consists of a small storage 
battery encased in alight box with lamp attached capable 
of being carried by the miner into his workingface. Mr. 
Reid was awarded a vote of thanks. 


East of Scotland Engineering Association.—The third 
fortnightly meeting of this Association was held in Edin- 
burgh last night, Mr. J. B. Bennett, vice-president, in 
the chair. Mr. William M(‘Glashan, Glasgow, read 
a paper on “‘ Railway Stations.” The author confined 
himself entirely to passenger stations, which he treated 
under the heads of roadside, suburban, junction, and 
terminal stations, and stated in detail the principles 
which engineers ought to keep in view in the construction 
of such works. The examples chiefly referred to were the 
Waverley Station, Edinburgh, and St. Enoch and the 
Central Stations in Glasgow. 


The Proposed Glasgow Exhibition: Progress of the 
Guarantee Fund.—The subscriptions for the guarantee 
now being raised in connection with the proposed Exhi- 
bition to be held in Glasgow in the year 1888, amount 
to about 170,000/., chiefly obtained through the exertions 
of Bailies Dickson and Shearer. Yesterday the Town 
Council of Edinburgh voted a subscription of 2500/. to the 
fund, the same sum as the Town Council of Glasgow 
ne Sala in connection with the late Exhibition at Edin- 
burgh. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Exceptional Taxation.—At a meeting of the Sheftield 
Chamber of Commerce held recently, complaint was made 
that unfair duties had been levied upon the goods of a 
well-known cutlery firm by the Argentine Republic, and 
it was resolved that the attention of the Foreign Secretary 
be drawn to the injustice. It was also resolved that this 
chamber should bring forward, at the annual meeting of 
the Associated Chambers, a proposal to memoralise the 
Foreign Secretary in reference to the capricious and 
irregular application of the French customs duties and 
the frequent change of tariff. 


The Defences of the Humber.—An inspection of the 
Submarine Mining Corps at Paull and Statting- 
borough, has been made by General Nicholson, C.B., In- 
Inspector-General of Fortifications. As the results of 
the inspection, extensive additions are to be made to 
the submarine mining quarters and an electric search 
light is to be fitted up to work from a tower of ob- 
servation at the south-east corner of the Paull quarters. 
The fortifications at Paull are to be strengthened and 
improved by rapid-firing guns, which are to be mounted 
to protect the mine field in the channel. 


The Ironstone Discovery in South Yorkshire.—The sink- 
ing operations in search of ironstone continue to be pushed 
forward at Conisborough, and are attracting consider- 
able attention not only in the immediate district but 
throughout South Yorkshire. From an inspection of the 
stuff thrown out of the shafts already sunk in Conis- 
borough Park, about a mile south of the village, nothing 
can be gathered to indicate the presence of any hematite 
deposit, in fact, the strata already pierced are only ordi- 
nary coal-measure ironstone, such as might be expected in 
any of the local coal measures. Two shafts have already 
been sunk to the stipulated depth (30 ft.), and a third is 
now being sunk. 


South Yorkshire Collierics and the Hull Coal Trade.— 
An official return relating to the coal trade of Hull from 
the various Yorkshire collieries has been issued, showing 
the quantity sent last month and during the past ten 
months of last year, as compared with the tonnage 
forwarded in the corresponding period of 1885. The 
quantity sent by rail and water last month was 149,425 
tons, as against 138,580 tons in the month of October, 
1884, or an increase of 9744 tons. The leading collieries 
in both South and West Yorkshire sent a very fair 
tonnage. Some important changes have taken place in 
the tratlic, a good deal of coal being now sent by water 


from Hull to London. For the first time for many years 
the Elsecar Collieries, belonging for the most part to Earl 
Fitzwilliam, head the list ; sending 13,240 tons, of which 
12,552 tons were sent by rail. Denaby stands next, with 
10,424 tons, most of which coal was sent by water. 
ww Main is the third in position in South York- 
shire. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and the 
market was firm. No. 3 g.m.b. Cleveland pig iron was 
quoted 32s. 3d. to 32s. 6d. per ton f.o.b. Tees for ship- 
ment this year. Although the shipping season is now 
considerably advanced, the exports of iron at Middles- 
brough are well maintained, there having been shipped 
up to date this month 39,900 tons of pig iron, against 
51,000 tons at the corresponding period of last month, 
and 35,000 tons at the same time in November last year. 
The deliveries to the local works and inland are increas- 
ing, and this month a further reduction in stocks is anti- 
cipated. The stocks in store at Messrs. Connal and Co.'s 
warrant yard at Middlesbrough, show a decrease of 1000 
tons since last week. Hematite pig iron is firm at 44s. to 
45s. per ton for mixed numbers f.o.b. east coastports. The 
manufactured iron trade is rather steadier. Ship-plates 
are quoted 4/. 12s. 6d. per ton, angles 5/. 17s. 6d., steel 
ship-plates 6/., and steel angles 5/. 12s. 6d., all less 25 per 
cent. at works. At the mills there is more doing and the 
prospects look brighter all round for the winter months. 


Engineering and Shipbuilding.—Both engineers and 
shipbuilders take a more hopeful view of the winter. 
There is a good deal of activity in the engineering esta- 
blishmeats throughout the North of England, and at 
many of the shipyards there is more work in hand than 
there was at this time last year. A few days age the new 
Spanish cruiser, Isla de Luyon, built to the order of the 
Spanish naval authorities, waslaunched from the shipyard 
of Sir W.G. Armstrong, Mitchell and Co., Elswick. This 
fine vessel has a displacement of 1050 tons, and is one of 
the most powerful of her class for her size. 


The Eiaht Hours’ Movement.—A meeting of the execu- 
tive committee in connection with the eight hours’ move- 
ment was recently held at Newcastle-on-Tyne for the 
purpose of discussing the formation of the federation 
projected and to draw up a code of rules for its 
government. The objects and rules agreed upon were as 
follows: 1. The first object of the league is to reduce 
the hours of labour to eight per day, and by thus bringing 
the classes of workmen into one harmonious brotherhood 
to obtain this boon and make its attainment more sure. 
2. In the event of any dispute arising in obtaining the 
above, the members will become entitled to substantial 
support from the funds subscribed. Rule 1. That each 
member receive a card of membership and pay 1d. per 
week. Rule 2. That four consecutive weekly payments 
constitute a free member, who will be entitled tu all the 
rights and privileges to be derived from the funds. 
Rule 3. That any member 12 weeks in arrears will be 
disqualified from membership. Rule 4. Any one joining 
this league after the lst March, 1587, will be charged 6d. 
for admission. Thus has been started the eight hours’ 
movement labour federation. In the present depression 
of trade it would probably be well for the workmen of 
Great Britain to hesitate before introducing any change 
in the labour question. 


The Steel Trade.—-All the steel works continue busy and 
have orders on their books which will occupy them for 
several months to come. It is gratifying to report that 
better prices are now being obtained. 


The Salt Trade.—In addition to the ironmasters who are 
making salt in the Middlesbrough district, there are now 
several chemical firms who are pumping brine and evapo- 
rating salt. The salt trade is now assuming considerable 
magnitude, and it is anticipated that Middlesbrough will 
soon be the centre of a large chemical trade. 


The Coal and Coke Trades.—All departments of the 
fuel trade are steady and prices are unchanged. 





Tue ATKINS System or Water Sorrentnc.—The Con- 
sumers’ Economic Water Softening and Purifying Com- 
pany is being formed to work the Atkins process in the 
counties of Hants, Sussex, Kent, and Surrey. The town 
of Southampton has determined to adopt the system, and 
the works are in course of construction ; the directors of 
the Brighton Railway are erecting apparatus for the same 
purpose, and various large institutions are using it. The 
parent company, the Atkins Filter and Engineering Com- 
pany, has paid 10 per cent. for three years, and guarantees 
a dividend of 5 per cent. on the shares of the new com- 
pany for five years, 





TRIALS wiTH Russtan Locomotives.—Some trials took 
place last week on the Russian Baltic Railroad with a 
number of new locomotives ordered by the Minister of 
Railways from Struve’s Works at Kolomna early in the 
year. Thecontract completed comprised twelve 6-wheel 
and fifteen 8-wheel locomotives. According to the terms 
of the agreement they were to be able to pull a train of 
400 tons at the speed of ten miles an hour. The trial 
took place between Tosnsa and Gatchinas, and resulted 
satisfactorily, several of the locomotives steaming at the 
rate of 15 or 18 miles an hour. The minister has re- 
cently given another large order fur locomotives to the 





Kolomna Works. 
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8.W., Thursday, November 26th, at 8 p.m. ‘‘The Predetermi- 
nation of the Characteristics of Dynamos,” by Gisbert Kapp, 
Associate. Adjourned discussion : ‘“Some Experiments on Secon- 
dary Cells,” by James Swinburne, member. 

PuysicaL Sociery.—November 27th, at 3 p.m. ‘‘Note on a 
Method of Measuring the Coefficient of Mutual Induction of Two 
Coils, by Professor G. Carey Foster, F.R.S. ‘On the Stability 
of Liquid Films,” by Professor A. W. Rticker, F.R.S. 

: Society oF ARCHITECTs.—On Tuesday, November 28rd, at 

p-m., at the Freemasons’ Tavern, Great Queen-street, W.C., 
when a paper will be read by Mr. Edward Appleton, F.R.1.B,A., 








A.M.L.C.E, (Torquay), entitled “ Sanitary Notes.’ 
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BOILER LEGISLATION. 

Amonest the matters of professional interest 
which will be dealt with in the coming session of 
Parliament it is probable that legislation relating to 
the control of steam boilers will take a prominent 
place. Steam boilers are now so numerous, and they 
hold so important a position amongst the necessities 
of our manufacturing existence, that any enactments 
relating to them cannot fail to affect an enormous 
variety of interests, and thus no apology on our 
part is needed for calling early attention to a sub- 
ject which merits the fullest possible discussion 
before any official regulations are finally legalised. 

In carrying out the provisions of the Boiler Ex- 
plosions Act of 1882 the officials of the Board of 
Trade have been brought into far more intimate 
relations than formerly with both the makers and 
users of land boilers, and the results of their experi- 
ence during the past four years appears to have 
convinced the heads of the department that further 
legislative powers are needed to enable them to 
deal effectively with the numerous explosions which 
still occur annually from purely preventible causes. 
Referring to this experience, Mr. Thomas Gray, the 
secretary to the Marine Department of the Board 
of Trade, in his last report under the Boiler Explo- 
sions Act, 1882, says: ‘‘We now know that 
‘boilers are sometimes worked long after they are 
‘‘ unsafe for any pressure; that they are worked 
‘* with safety valves which can be tampered with 
‘*and overloaded, or even fixed down—indeed in 
‘*some cases without a safety valve ; that an accu- 
‘rate pressure gauge regularly tested is rare. In 
‘* short, we know that both as to the condition of 
‘*the boilers which have exploded and as to their 
‘* fittings, the first were generally dangerously 
‘* overworked, and the latter were, as a rule, 
‘* dangerously inefficient.”” In the same report, 
Mr. Gray, speaking of the results of present in- 
quiries before coroners, observes: ‘‘ The verdicts 
** of ‘accidental death’ which were almost invari- 
‘* ably returned, and generally without any qualifi- 
‘* cation, by coroners’ juries in fatal cases show 
‘* that explosions are still regarded by the persons 
‘‘ who sit on those juries as being due to causes 
‘‘ which are beyond control, and unless evidence 
‘* of the clearest and most conclusive kind can be 
‘© produced, an attempt to secure a criminal con- 
‘* viction would be certain to end in failure.” 

It is under these circumstances that the Board of 
Trade propose to take further action, and it is, we 
believe, intended in the ensuing session to bring 
them greatly increased 
powers with respect to the control of steam boilers 
generally. So far as we are aware, the details of 
the Bill are not yet completely settled, but knowing 


4)as we do, the general views held at the Board of 


Trade, we think that there is no doubt it will 
contain clauses which may be classified as relat- 
ing to three divisions of the subject, each de- 
serving to be discussed separately. These divisions 
are: First, provision for the complete registra- 
tion of all boilers at work at the time of the 


30} Act being passed and those subsequently con- 


structed ; second, enactments as to the fittings with 
which boilers shall be provided ; and third, pro- 


33 | visions for insuring the thorough periodical inspec- 


tion of boilers by competent surveyors. On each 
of these divisions of the subject we propose to say 
a few words, 

As to the first object of the Bill, viz., the com- 
plete registration of all boilers, there cannot, we 
think, be two opinions amongst those competent to 
form an opinion at all. Such registration, we hold, 
is most desirable on every ground, and too much 
care can scarcely be exercised in securing full and 
accurate records. No doubt in some instances 
there will be considerable difficulty in obtaining 
such information as will satisfy official requirements, 
but these cases are just those in which inquiry is 
most needed, and we have no sympathy with those 
boiler owners who may experience trouble through 
not being able to give a fair account of the boilers 
they are using. 

What we have termed the second division of the 
subject which will probably be dealt with by the 
Bill, is much more open to differences of opinion 
than the first, and it is really difficult to discuss it 
properly until the full details are available. We 





believe, however, that it is most probable that the 
framers of the Act will divide boilers into two classes 
—one class consisting of the boilers actually at 
work when the Act is passed, or set to work within 
a certain period of that date, and the second compris- 
ing boilers which are put into use after this period 
has expired —and that there will be demanded 
for boilers of the latter class fittings not deemed 
absolutely essential in the case of boilers coming 
under the first class. Of course the object of 
such suggested classification is to enable the pro- 
visions of the Act to be brought gradually into 
operation with the least inconvenience to boiler 
owners. Now we are quite open to give the matter 
further consideration when full details are avail- 
able, but we must own that at present our views 
are opposed to any strict enactments respect- 
ing fittings, with one exception to be men- 
tioned presently. Considering that the efticiency 
of fittings depends so much not merely on their 
number—or even their design—but also upon 
the manner and positions in which they are 
mounted, and the conditions under which the boiler 
is worked—all matters which must be left to the 
opinion of the inspecting surveyor—it would we 
think be better to leave to the judgment of 
that surveyor the question as to whether or not 
the fittings provided in each individual case 
were of an efficient and adequate kind. No 
doubt this would at first lead to some varia- 
tions in the decisions of different surveyors, 
but assuming that the surveys were carried out 
under some general supervision, as they no doubt 
would be, these variations in practice would soon 
disappear, while the non-existence of hard and fast 
lines would materially favilitate the working of the 
Act without creating undue friction between boiler 
owners and the officers of the Board of Trade. We 
think, however, that it might well be enacted that 
each boiler should be provided with at least one 
safety valve loaded to a pressure not exceeding the 
maximum pressure allowed by the surveyor, and 
not capable of being tampered with by the boiler 
attendants. 

If, however, the Board of Trade should take a 
view opposite to ours, and should include in the 
proposed Bill lists enumerating the fittings with 
which boilers must be supplied, it is evident that 
these lists must be drawn up with the greatest 
care. On the one hand, it is most desirable 
that boiler owners should not be required to 
encumber these boilers with superfluous fittings ; 
and, on the other hand, the lists must be so com- 
plete as to insure that the fittings shall be tho- 
roughly adequate. It must be borne in mind that 
there are sure to be some owners whose views will 
lead them to comply with the official requirements 
as barely as possible, and if the official list is not a 
complete one, there would be considerable difficulty 
in persuading such owners to add other fittings which 
the circumstancesof thecase may lead to be desirable. 
The official lists of fittings should be drawn up also 
in accordance with the best practice for different 
classes of boilers, and this opens up many points of 
detail on which discussion might arise. The sub- 
ject of boiler fittings, in fact, affords almost in- 
exhaustible points for discussion, and we merely 
mention it now to show that whatever may be the 
lists which the Board of Trade may choose to append 
to their Bill, there must always be left to the 
surveyor considerable discretionary power as to 
their application, if matters are not to come toa 
dead-lock, and this being so we regard the question 
of fittings (with the exception of what may be 
called the official safety valve) as best left in the 
surveyor’s hands altogether. 

The third object which we understand will be 
dealt with by the proposed Bill, namely, the framing 
of such enactments as shall insure the thoroughly 
efficient inspection of all boilers (an exception will, 
however, probably be made in the case of railway 
locomotives) at intervals not exceeding one year, is 
one which has our heartiest support. For the last 
twenty years we have constantly advocated the 
general adoption of efficient inspection as the only 
real preventive of boiler explosions, and noticing, 
as we have occasion to do, the ignorance and apathy 
of a large number of boiler owners, we have not 
hesitated to recommend that such inspection should 
be made compulsory. While, however, we have done 
this we always objected to purely Government in- 
spection, and we are exceedingly glad to hear that in 
the legislation now contemplated the Board of Trade 
have fully recognised the objections to making such 
inspection a matter to be dealt with only by a 
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Government department. While therefore they 
propose, we understand, the organisation of a staff 
of surveyors whose services shall be available (on 
payment of a suitable fee) by those boiler owners 
who prefer a Government survey, they desire also to, 
as it were, affiliate existing boiler inspection com- 
panies of established reputation and to make 
arrangements for such companies to issue certifi- 
cates of inspection, which shall have the same 
value as if the inspection had been made by the 
Board’s own surveyors. Of course in carrying out 
this arrangement a common basis of action will have 
to be agreed upon, but with the Board of Trade 
acting in accordance with our chief inspecting com- 
panies there will, wethink, be no difficulty in arriving 
at conclusions which will be fair both to boiler 
owners and to the public. whose safety it is desired 
to secure. 

It is, we believe, intended that after a certain 
date subsequent to the passing of the Act, no boiler 
shall be permitted to be used unless it has been 
surveyed and certificated to be safe, the maxi- 
mum pressure at which it may be worked being 
fixed by the certificate. A certificate thus granted 
will probably hold good for a period not exceeding 
twelve months (as is the case with certificates for 
the boilers of passenger steamers now issued by the 
Marine Department of the Board of Trade), and 
before it is renewed the boiler must be again 
thoroughly inspected. The Board would, of course, 
have the right to withdraw or suspend the certifi- 
cate if circumstances should arise causing them to 
consider it necessary to do so. Of course any such 
Bill must also include all necessary provisions for 
securing facilities for inspection, &c. 

Altogether, speaking broadly, it appears to us 
that a Bill framed on such lines as we have indi- 
cated, if carried out judiciously, will cause no in- 
convenience whatever to those boiler owners who 
honestly desire to have safe boilers, while it will 
undoubtedly bring owners of the more ignorant and 
reckless class to a sense of their responsibilities. 
Of course its provisions will no doubt entail some 
cases of individual hardship, but this is an almost 
inevitable concomitant of any measure intended to 
secure important public ends. Moreover, as the 
provisions of the Act become known and under- 
stood, these cases will disappear. 

It is of course most desirable that all the details 
of an Act such as that proposed should be widely 
known to all having to do with boiler construction 
and management, and we may suggest that it would 
be well if there was incorporated inthe Billa clause 
providing that a copy of the Act, suitably framed, 
should be hung in every boiler room, just as at 
present a copy of the Factory Act is hung in fac- 
tories to which the Act applies. That the provi- 
sions of the proposed Bill will be much criticised is 
both certain and desirable, and we shall be most 
happy to throw our columns open to the discussion 
of the matter. In conclusion we may add that 
there is one point which scarcely admits of discus- 
sion, and that is, that if the proposed Act be passed 
next session, as we believe it will be, boiler makers 
and boiler setters are likely to have a busy time of 
it during the years 1887-88. 


FIFTY YEARS OF SANITATION. 

Atrnouau Her Majesty did not commence her 
reign in the ‘‘good old times when George the 
Third was king,” yet only seventeen years elapsed 
between his death and her accession, and thus her 
jubilee, which is to be celebrated next year, carries 
usa long way back towards the days which it is 
sometimes the fashion to praise to the disparage- 
ment of our own. During the next few months we 
shall be overwhelmed with comparisons between 
our own days and those of half a century ago, and 
_ every point of difference will be brought into high 
relief. But, as regards the comfort and happiness 
of the masses, no sharper contrast can be drawn 
than that presented by Captain Douglas Galton in 
his opening address to the Society of Arts. Sani- 
tation may not show a progress equal to that 
achieved in locomotion, or metallurgy, but it is of 
far more general interest, as it comes home to im- 
mensely greater numbers. It matters only to a 
few that the journey can now be made from London 
to Edinburgh in nine hours instead of ninety, but 
every one is interested in the fact that immunity 
can be obtained from small-pox, which formerly 
was as common as measles. Health is the basis of 
happiness, and the healthier a people become, the 
happier they are, and thus every step gained in 





sanitary science, distributes benefits to the entire 
community. 

In order to understand how much we have gained 
during the present reign, we will go back to the 
commencement, and see how matters then stood, 
according to the picture drawn by Captain 
Galton. The long wars had ceased, and had been 
followed by a period of very severe depression, 
during which great social changes had taken place. 
Machinery had displaced much hand labour, and 
the workers, bred under the old system, were 
unable to adapt themselves to the new order of 
things. Food also was dear, and fevers were rife, 
the result being that one person out of every eleven 
was a pauper, and one out of every 500 was com- 
mitted for trial. Disease was as common among the 
labouring population in the country villages as it 
was in the most crowded and filthy districts in 
towns. In the latter the people were congregated 
in courts and alleys, and swarmed in cellars which 
were neither ventilated nor drained. In 1837 it was 
calculated that one-tenth of the population of Man- 
chester, and one-seventh of the population of Liver- 
pool, lived in cellars. Many of these were in 
unpaved courts filled with holes which formed re- 
ceptacles for all the household slops of the neighbour- 
ing tenements. The ground was sodden with filth, 
and the damp oozed through the reeking walls into 
the underground dwellings, where the children lay 
on the floor breathing a fetid atmosphere. In the 
country the half-starved families crowded into 
miserable cottages, around which was piled the refuse 
of years, tainting the air, and almost obscuring the 
little light which could gain admittance at the 
small windows. In very few places was there a 
public water supply, and all that was required had 
to be fetched in pails. Often this came from 
polluted sources, and not unfrequently it was dis- 
gusting both in taste and smell. Water-closets were 
unknown, and the privies discharged into cesspools, 
which from motives of economy were made leaky, 
in order that the liquid contents might escape, and 
thus save the expense of their removal. The 
vagrant population crowded into common lodging- 
houses, which were under no kind of control, and 
were the centres from which epidemic disease was 
disseminated. 

It was not only the poor who suffered from these 
evils, although, of course, they pressed most heavily 
upon them. The middle classes had to fetch their 
water from the common well, unless they happened 
to have one in their own garden, and even then it 
was probably contaminated with sewage, for the 
universal cesspool was never tight, and its contents 
saturated the adjacent ground. The fetching of 
water was looked upon as a matter of course 
years later than the commencement of Her 
Majesty’s reign, even by persons of education. 
As an example we may point to the house to which 
George Stephenson retired to spend the evening of 
his life. This originally had a deep well, but the 
mining operations in the neighbourhood and the 
constant pumping at the coal pits drained it, and 
when he occupied the premises, all the drinking 
water for a very large mansion had to be fetched 
from a spring, a quarter of a mile distant at the 
foot of the hill upon which the house was 
built. There was very extensive storage for rain 
water, but it was undrinkable, and all that was 
required for culinary purposes was carried by hand. 
Even in London, which had a water supply very 
early, matters were far from satisfactory, for up 
till 1852 the tidal part of the Thames was drawn 
upon, to some extent, and it needed only a glance 
at the banks to convince the most ignorant of the 
fearful contamination to which it was subject. 
Light, a most important factor in health, was ex- 
cluded to a great extent, for every window was 
taxed until the year 1851. Vaccination was not 
known, while inoculation, which was being exten- 
sively tried, was believed to give rise to some of 
the epidemics of small-pox which periodically ap- 
peared in all parts. 

We have not space to trace at length the steps by 
which these evils have been abated. The progress 
has been slow and difficult, and was rendered more 
so at first by the pernicious theories of political 
economy which were so diligently preached by the 
Manchester school. Free competition and non- 
interference with individual liberty are doctrines 
which cannot safely be applied to sanitary matters. 
No doubt in the long run these would lead 
to a survival of the fittest, but the process is 
fearfully wasteful of life. One of the most im- 
portant steps in discovering the causes of disease 





was the civil registration of births, deaths, and 
marriages, including the causes of death. This 
was commenced on the Ist of July, 1837, just 
eleven days after the Queen’s accession, and thus 
the jubilee year of this reign is the jubilee of the 
registration of disease. Registration not only forms 
the basis of scientificsanitary investigation, but it also 
acts asa powerful spur to its prosecution, and accord- 
ingly we find that it had not long been established 
before hygienic measures were vigorously recom- 
mended. Dr, Farr immediately proclaimed that it was 
possible to reduce the annual death rate by 30,000, 
and two years later the House of Lords instituted an 
inquiry into the cause of the great prevalence of 
disease. The Poor Law Commissioners were ordered 
to report, and a little later (1844) private associations 
were formed in all the large towns to encourage 
cleanliness among the working classes, by establish- 
ing public wash-houses, and providing means for 
domestic cleansing. All the reports and recommen- 
dations, however, produced but little result, as there 
was no legal machinery for putting them expedi- 
tiously into action. But a force more powerful 
than either Press or Parliament, appeared in the 
land. The cholera, after devastating every country 
between ourselves and North-West Hindustan, 
appeared in London on September 22, 1848. 
Everybody knew what it was, for in 1832-33, it 
had visited us, and snatched 16,437 victims, and 
it was not long before it demonstrated what were 
the conditions most favourable for its spread, for 
it followed the track of its previous progress. It 
commenced in Bermondsey close to the same ditch 
where the earliest fatal cases occurred in 1832. The 
first case which appeared in Leith took place in the 
same house, and within a few feet of the very spot 
where the previous epidemic of 1832 commenced its 
course. In Pollockshaws the disease snatched its 
first victim from the same room, and in the very 
bed in which it broke out in 1832. In fact it con. 
firmed most unmistakably the evidence already 
gathered regarding the unhealthy effect of filth 
bad water, overcrowding, and polluted subsoil. 
Parliament applied itself to the test, and erected 
Boards of Health, armed with powers which can 
be best learned from the series of articles we are 
now publishing concerning them. This general 
Act has since been supplemented by a large number 
of local Bills, under which immense sums have been 
spent, and at present there is a liavility of over 
130,000,000/. sterling on this account, in addition 
to the debts which have been gradually liquidated. 

Let us now turn to the results which have been 
attained by this work and expenditure. The death 
rate of London in 1838-42 was 25.57 per 1000. Jn 
the five years 1880-84 it was 21.01 per 1000; and 
the deaths from zymotic diseases, which in the 
decade 1841-50 had averaged annually 5.29 per 
1000, were reduced in the years 1880-84 to 3.4 per 
1000. That is, a saving of 5.61 per 1000 has been 
effected by sanitary measures. In other words the 
sanitary improvements of the metropolis effected 
an annual saving of 4604 lives during 1860-70 ; of 
13,929 lives annually during 1870-80 ; and of 21,847 
lives annually between 1880-84. In England and 
Wales the death rate from 1838-42 was 22.07 per 
1000 ; from 1880-84 it was 19.62 per 1000 ; and the 
deaths from zymotic diseases, which averaged 4.52 
per 1000 in 1841-50, were reduced to 2.71 per 1000 
in 1880-84. In the decade 1850-60 the average 
annual saving of lives in England and Wales from 
sanitary improvements was 7789 ; in 1860-70 it rose 
to 10,481 ; in 1870-80 to 48,443; and in the five 
years 1880-84 the average annual number of lives 
saved by sanitary improvements have been 102,240. 

This is a splendid result, but it comes far short 
of what it should be, and quite as much remains to 
be accomplished as has already been done. The 
community have provided good water and main 
drainage, and by doing so zymotic disease 
has been decreased one-half. But the other half 
yet remains to be extirpated partly by keener 
scientific investigation of its more remote sources, 
but more particularly by a higher standard of 
cleanliness among the people. In spite of all that 
has been written and taught, the presence of un- 
satisfactory house drains is widely tolerated, and 
water is drunk out of cisterns which are loathsome 
both to sight and smell. Overcrowding is almost 
as bad as ever, and will continue as long as the poor 
are thriftless and the middleman is greedy. More 
legislation is needed to repress those property 
owners who exact the last farthing of their rights 
and ignore their responsibilities. It is wonderful 
how a men thrive among a community possessed 
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of a household suffrage. One would think that 
they would be the object of a popular agitation 
which would be irresistible. But misery always 
seems to vent its discontent in the wrong direction. 
When the people lived in damp cellars, immeasur- 
ably worse than the pigsties on a well-managed 
farm, they did not ask for cleanliness, water, or 
ventilation, but for the Charter, and to gain this, 
they raised riots and faced the troops, though it is 
difficult to see how it could have lessened the ills 
they endured. And now, when matters are changed, 
when good water is supplied to all and food is 
cheap, when the social condition of the working 
classes is immensely above that of their fathers, 
and even above that of the lower middle classes 
of fifty years ago, the murmur of misery, which 
might be a most potent factor for progress, 
is heard denouncing the capitalist and crying 
for State aid. The School Board is opposed, the 
Sanitary Inspector is cheated, the Free Libra- 
ries Act is shelved, and all such forms of a bene- 
ficent socialism are scouted, while a spurious im- 
possible variety, which can bring good to no one, 
finds many followers, and converts a popular pa- 
geant, like the Lord Mayor’s Show, into an armed 
demonstration on the part of the authorities. The 
constant craving of the human mind for something 
better than it has, is the engine for the regeneration 
of the world. During the last fifty years it has 
accomplished much, but not a tithe of what it 
might have done if it could only have been directed 
into more useful channels. If a popular leader 
could arise, and could gather the masses behind a 
banner inscribed with ‘‘ Sanitas sanitatum, omnia 
sanitas,” he would do more for the happiness and 
comfort of his fellow-men than a dozen cabinets of 
party tacticians. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

THE winter session of this Society opened on 
Thursday, November 11, when a paper was read by 
Mr. Gisbert Kapp, associate member of Council, 
on the ‘‘ Predetermination of the Characteristics of 
Dynamos,” in which he set forth a method of con- 
structing the ‘‘ characteristic curve” of a dynamo- 
electric machine from its drawing, without having 
recourse to experiment. 

If we know the number of magnetic lines of force 
which pass through the cross-section of the arma- 
ture core at the’ neutral points of a dynamo, the 
internal electromotive force developed by it can 
easily be calculated from the winding of the arma- 
ture and the speed at which it isrevolved. Adopt- 
ing for convenience of calculation, as a unit line of 
forces that which is equivalent to 6000 lines in the 
centimetre-gramme-second, or C.G.S. system of 
measurement, we have 


-6 
a=2zNt.n.10 


Where E, is the electromotive force developed, 
z, the number of unit lines passing through both 
neutral points or sections, N¢ the number of con- 
ductors counted all round the armature, and 1 the 
speed in revolutions per minute. This formula 
applies equally to cylinder, disc, and drum arma- 
tures, but in cylinder and disc armatures N ¢ repre- 
sents the number of complete convolutions on the 
armature, whereas in the latter it represents twice 
that number. The formula also applies equally to 
bipolar and multipolar dynamos, the only difference 
being that in the latter cases the neutral sections 
to be considered are not diametrically opposite. 

Finding the electromotive force of a given arma- 
ture therefore means the determination of z,, that 
is to say, the number or lines of magnetic force 
passing through the armature core ; and Mr. Kapp 
offers a method of doing so when the constructive 
details of the machine, the exciting power, and the 
quality of the iron are known. 

Since, as Mr. Kapp points out, the usual charac- 
teristic representing the relation between exciting 
current and electromotive force depends on the 
speed, it is more convenient to use the characteristic 
of magnetisation, with abscisse representing the 
exciting power and ordinates the number of useful 
lines. Fréhlich has given a formula for the rela- 
tion between these quantities, and it has been 
further developed by Professor Silvanus P. Thomp- 
son. According to Frohlich (and Lamont) the effec- 
tive magnetism (M) is represented by 

M=—i_ 
a+ bi 
Where i is the current of a series-wound dynamo, 








and, therefore, proportional to the exciting power ; 
and aand b are constants to be determined experi- 
mentally foreach machine. For an infinite current 
the magnets become saturated and the effective 


magnetism equals _ If, now, absolute saturation 


be considered as unity, and actual magnetisation be 
expressed in reference to it, the formula is further 
simplified to 
: t 

até 

In this case the constants to be determined ex- 
perimentally are a and the electromotive force 
corresponding to saturation. In the modified 
formula of Professor S. P. Thompson 

H = Gr Si 
l+oSa 

Where H is the resulting average intensity of the 
magnetic field, « the initial value of the magnetic 
permeability, S the number of windings of the 
magnetising coil, and G is a geometrical constant 
depending on the machine, and ¢ is the saturation 
coefficient which is the reciprocal of that number of 
ampére turns which will bring the magnet up to 
sucha degree of saturation that its magnetic sus- 
ceptibility is halved. 

At least two experiments are required to deter- 
mine the value of the constants in each machine by 
either of these formule, and this fact limits their 
use to cases where the new machine differs from 
that experimented on in the winding, but not in 
size or type. Moreover the formula only gives 
correct results when used between limits for which 
his ‘‘curve of current” can be considered as a 
straight line. 

Mr. Kapp has therefore used a formula by which 
the strength of field can be determined from the 
electrical, magnetic, and mechanical data of each 
design of dynamo. This formula is based on the 
conception of a magnetic resistance, a quantity pro- 
portional to the ratio of length divided by area, and 
in so far analogous to electrical resistance, but 
differing from the latter in this respect, that the co- 
efficient with which the ratio of length to area must 
be multiplied (the specific resistance) is not a con- 
stant, but varies with the density of lines flowing 
through the iron, and reaches infinity at absolute 
saturation. For air and non-magnetic metal this 
co-efficient is, however, assumed to be a constant. 
The formula is . 
oa, Ra + Ra + Ry 
where P is the exciting power in ‘‘ampére turns” 
applied to the horseshoe magnet, which produces 
the lines z, and Ra , R,, and Ry are the magnetic 
resistances of air space, armature, and field magnet 
respectively. The resistance of air space is found 
by multiplying twice the interpolar distance given 
in inches by the constant 1440, and dividing the 
product by the polar area. Twice the interpolar 
distance is used because the lines must leap into 
and out of the armature. The numeric 1440 is the 
specific magnetic resistance of air in the arbitrary 
system of measurement which has been adopted. 
The other two resistances are found, for very low 
degrees of magnetisation, in the same manner by 
determining from the drawing of the dynamo the 
average distances through which the lines flow in 
armature and magnet, and dividing by the respec- 
tive areas ; the ratio in each case being multiplied 
by the numeric 2, which represents the initial 
specific magnetic resistance of annealed wrought 
iron. 

The above empirical formula is only correct for 
low degrees of magnetisation, and hence for com- 
paratively weak exciting powers. Let us assume 
that we have made the calculation and determined 
the ratio (which is represented by a straight line) 
between E, and P fora given speed. If we now 
work the dynamo under these conditions we shall 
find that the actual electromotive force observed is 
either equal to or slightly higher than them ; the 
calculated electromotive force is seldom lower. 
In other words the actual initial value of the mag- 
netic resistance is either equal to or slightly less than 
the calculated value. This is probably due to the 
neglect of the influence of the edges of the pole- 
pieces and to errors in estimating the lengths and 
areas of the flow of lines. But the error is in 
general very small and does not influence that part 
of the curve which is of practical importance. 

For low degrees of magnetisation, magnetic leak- 
age or waste field does not materially increase the 
expenditure of energy required to produce the use- 





ful field. The case is different with the more 
intense fields of the working dynamo. The resist- 
ance of the armature has then considerably increased, 
and with it p,, that portion of the exciting power or 
‘* magnetic pressure” at the field poles which forces 
the lines through air space and armature. The re- 
sult is an increase of waste field to be provided for 
by the magnet. Hence a large increase of magnetic 
resistance, and consequently of exciting power. 
The fact that the number of lines created must be 
sensibly greater than the number utilised, explains 
the necessity of making the area of the magnet core 
in a dynamo considerably larger than the armature 
core. 

Before applying his formula to determining the 
total exciting power as a function of the number of 
useful lines in any given dynamo, Mr. Kapp makes 
an assumption regarding the rise of magnetic re- 
sistance with increasing density of lines. What- 
ever may be the mathematical connection between 
these two quantities, it must be of such a nature 
that for low densities the rise of resistance is insig- 
nificant, while for a certain and definite maximum 
density, the exact value of which depends on the 
nature of the iron, this rise is infinity. Amongst 
the formule which might be devised to fulfil these 
conditions, two fairly simple expressions naturally 
suggest themselves—the one where the increase of 
resistance is made proportional to the reciprocal of 
the difference between saturation density, and 
working density, and the other where it is made 
proportional to the tangent of an are which repre- 
sents the degree of saturation to such a measure 
that 90 deg. corresponds to absolute saturation, Mr. 
Kapp has found the tangent formula most suitable, 
and has adopted it in practice. 

By the use of this tangent function he is able to 
determine the increase of magnetic resistance at 
various stages of saturation in such a way as to 
accord with experiment, and therefore the same 
formule can be used for the construction of charac- 
teristics of new machines. The only data required 
besides that taken from the drawings are Z, , the 
maximum number of lines which can with an un- 
limited magnetising power be forced through the 
armature core, and Z, the maximum number of 
lines which can be similarly forced through the 
magnet core. These figures depend on the dimen- 
sions of the core and quality of the iron. If the 
same iron could be had a few experiments once 
made would suffice for all future machines. 

Let the degree of saturation in armature and 
magnet be o; and ¢,, so that 


an r4 — <2 

or Z, and 6 Ze 

then the actual resistance in the armature core is 
obtained by multiplying the initial resistance by 


tan( 50) 
2 

nie 

2 1 


and similarly for the field magnet. 

Mr. Kapp gives the following average figures for 
the density of saturation to be used with the for- 
mula : 

Lines per sq. in. 
Armatures—charcoal iron wire well 


annealed ... ee aoa we aaa 25 
Armatures—charcoal iron wire discs... 22 
“e 
Field magnets—hammered scrap __... 18 


The superiority of wire over discs is possibly due 
to better annealing, or perhaps to the fact that in 
wire cores the lines run mostly in the direction 
of the fibres, whilst in disc cores they run often 
across it. The inferiority of field magnet iron to 
armature iron is probably due to the difliculty of 
thoroughly annealing large masses. Be this as it 
may, however, the quality of the iron and its 
density of saturation known, give us Z, and Z,. 
We now assume a certain number of useful lines 
(= ) and calculate the corresponding density « in 
the armature core. The corresponding value of 
the function, 


tan ™ 0, 
2 


a 
2 
taken from a prepared table is then multiplied by 
the initial resistance of the armature core R,, and 
added to the air resistance. The sum is multiplied 
by z , and thus we obtain p, the quantity which 
has been called the magnetic pressure between the 
pole-pieces. The leakage of magnetic lines takes 
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place under this pressure, and to obtain the exact 
number of the waste lines we must know the re- 
sistance of the space round the machines. This 
cannot be calculated in the same manner as that of 
the air space, so much depends on the configuration 
of the magnets on neighbouring portions of the bed- 
plate, bearings, and so on ; but from the character 
of the resistance of a non-magnetic medium it is 
evident that that for similar types of dynamos the 
value of p is inversely proportional to the linear 
dimensions of the machine. Thus this resistance 
can be found by dividing a constant by the dia- 
meter of the armature. An experiment made once 
for all is sufficient to determine this constant for all 
sizes of a given type. Knowing p we find the waste 
field ¢ = 

y 
z=2%, +¢. The ratio of z2 to Z, gives in the 
density in the magnet c,, and by again referring 
to the table we get the corresponding value of the 


tangent function 
tan ( 700) 
2 
A ¢” 


2 2 

with which the initial magnet resistance must 
be multiplied in order to obtain the actual re- 
sistance of that particular density. The product of 
this actual resistance with z, gives the exciting 
power p. necessary for the field magnet alone, and 
the sum of p, and pz, is the total exciting power P 
necessary to produce 2, useful lines. In this way P 
is calculated for various values of z,, and the results 
plotted in a curve give the characteristic of mag- 
netisation, by help of which all the working condi- 
tions of the dynamo can be found. 


and the total number of lines created 





ON THE USE OF OONOCRETE IN 
MARINE CONSTRUCTION. 

AutrHoueH Portland cement concrete has now 
been in use for a number of years, and although 
there is a large amount of available literature on 
the subject, it yet appears that in at least one 
branch of the subject engineers have much to learn. 
This conclusion is forced upon us by a consideration 
of the condition of several important sea works 
constructed of this material during recent years. 
The appearance of the works in question is such as 
to make a casual observer lose faith altogether in 
concrete as a material for sea piers, and although 
we are satisfied that a hasty generalisation of this 
kind would be a jump to an erroneous conclusion, 
yet it appears evident that there are limits to the 
application of concreteand that these limits have been 
in many instances exceeded. The special cases to 
which we are going to refer are at Aberdeen, 
Fraserburgh, and Buckie, three of the most recent 
harbour works in Scotland. 

The south breakwater at Aberdeen was com- 
menced in 1869 and completed in 1873, but only a 
few years had elapsed before signs of failure were 
apparent, and soon after an extensive scheme of 
renewals was required and commenced. The 
failure of the work showed itself in two separate 
ways, and proceeded from distinct causes. The 
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pier consisted of concrete blocks built dry up to 
about low water, and solid concrete deposited in 
situ above. In heavy storms te falling wave on 
the seaward side allowed air to enter the open 
joints of the blocks at low water, and as the next 
wave rose, the air not being able to escape upwards 
through the solid concrete, exerted sufficient 
pressure at the back of the blocks on the harbour 
face to blow some of them out into the harbour. 
This, combined with an unequal settlement of the 
foundation of concrete bags, left the superstructure 
at places without support, and the result was avertical 
crack in more than one part of the superstructure. 
In this way large masses of the upper concrete 
became detached and had to be removed and 
replaced. One of these detached blocks was about 
100 ft. in Hs ge and must have contained 400 or 
500 cubic yards of concrete. The effect of confined 





air in blowing out stones on the inside of piers built 
of open-jointed masonry is so well known, and has 
been illustrated in so many of the old stone piers 
existing all round our coasts, that it hardly calls for 
remark, unless, indeed, it be to express surprise 
that in a modern structure such a failure should be 
possible, 

In addition, however, to the damage done to the 
Aberdeen breakwater from this cause, there was 
another defect inherent in the structure which ig 
more particularly the one to which we call attention 
at present. This is the weakness which has re- 
sulted largely in the degradation or wasting away 
of the concrete by the action of the sea. Starting 
in places where there has not been a good skin in 
the first instance, the concrete gradually disinte- 
grates under the action of the waves, the softer, 
and perhaps badly mixed parts, going fastest, and, 
of course, as more or less deep holes are made in 
the work, the intervening portions are likely to give 
way in large lumps, unless the decay is checked at 
an early stage. At first sight-we were tempted to 
conclude that this wasting of the concrete at Aber- 
deen was due to some special cause such as the 
use of dirty sand or imperfect mixing, but further 
consideration and information dispelled this idea. 
In the first place, the work was not done by con- 
tract, but was carried out under the direct superin- 
tendence of the engineer ; and in the second place, 
the Aberdeen breakwater is not the only case of the 
kind. The new Balaclava breakwater at Fraser- 
burgh is similarly affected, and so are the new piers 
at Buckie. The former was finished about five 
years ago, and the latter a year or two earlier. In 
both these cases also the work was carried out by 
the engineer, and not by contract. 

The concrete used at Aberdeen was composed of 
1 part of cement to 9 parts of gravel andsand. The 
latter was not always as clean as might have been 
desired, but it was sharp and large grained, and of 
a quality which would be accepted for all ordinary 
engineering works. At Fraserburgh the proportions 
were also 1 to 9, the aggregate being broken stone 
from a quarry near the harbour, and sand from the 
beach ; the stone was a sort of greywacke, hard and 
strong ; the sand uniformly clean and sharp, but 
rather light in weight. At Buckie the proportions 
of the facework of the pier were 1 to wh of broken 
stone and sand, large stones being deposited in the 
concrete while soft; the stone was a moderately 
hard freestone ; and the sand, beach sand fairly 
clean and sharp. 

Of the three cases Aberdeen is certainly the 
worst. ; 

Now the circumstances force one to the conclusion 
that the only explanation which will fit all the facts 
is simply that there was too little cement used. 
Concrete containing only one-ninth of cement may 
be strong enough for covered foundations or back- 
ing, but the state of these piers seems to indicate 
that it is much too weak for a face exposed to the 
sea. The strength of concrete varies (within 
certain limits) very nearly in direct proportion to 
the amount of cement used, that is to say, 6 to 1 
concrete is as nearly as possible twice as strong as 
that of 12 to1; and to curtail the cement is false 
economy, particularly in sea works, where the cost 
of the cement is a very small proportion of the 
total outlay. Some engineers, having already 
taken alarm at the state of the piers to which we 
have alluded, are facing all their sea work with 
stone (as, by the way, is being done with parts of 
the Buckie piers), but it does not appear that this 
is necessary. If stone can be got cheap it may be 
worth while, but it need not be supposed that 
concrete cannot be made which will withstand the 
action of the sea. We have seen concrete blocks, 
which have been exposed to a very heavy sea for 
fifteen or twenty years, to all appearance as hard 
and sound as blocks of granite. But they were not 
of 9 tolconcrete. Using concrete with too little 
cement is like using a soft and friable stone ; such 
stone may be good enough where it is covered up 
or protected by a harder material, but no engineer 
would choose such a stone to face a sea work. 

It may be remarked also that in most of the 
marine works which we have visited in recent years 
too little attention is paid to the value of a good 
skin to concrete. In ordinary situations no doubt 
this is a minor consideration, but in any work 
exposed to the continued action of water it is of 
the highest consequence, and is a point which should 
receive careful attention. Once the skin has given 
way, disintegration proceeds more rapidly, and 





particularly if the concrete has been made with 


gravel or ballast. A round water-polished pebble 
is much more easily dislodged from its bed of 
cement than an irregular piece of broken stone, 
both because of its shape and because the adhesion 
of the cement is so much less. It may be taken 
for granted that a concrete made of a hard broken 
stone such as granite or trap is better than that 
made from ballast of the same proportions. The 
best sand is the sharpest, other things being equal, 
and the same may be said of the larger aggregates. 
This question of skin tells in favour of using 
blocks rather than concrete in situ; with blocks 
made on land it is easy to insure the most perfect 
face, but in work carried out under the periodical 
action of tides or currents or occasional disturbance 
from storms, it is a much more difficult matter. 
But even in such cases it is possible to make a fair 
skin, and the result is well worth extra trouble. 
Harbour engineering at the present day may 
almost be said to be a disgrace to the profession ; 
what with mistakes of plan or section, resulting in 
the works being demolished by storms, rendered 
useless by silting, or being inaccessible to vessels in 
certain states of wind or weather, and mistakes in 
construction—such as this matter of concrete— 
requiring early and heavy renewals, there are very 
few modern harbours on our coasts which can be 
referred to with pride or satisfaction. Perhaps we 
do not make more glaring errors than our 
grandfathers did, but we seem to have advanced 
very little. We use concrete where they used 
stone ; their stones washed out one by one and our 
concrete rots away. We can build piers in 
sheltered situations which may not be demolished 
by the first storm, but then the probability is that 
the inclosure will be choked with sand in a few 
years. What progress have we made ? 
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THE HULL BOILER EXPLOSION. 
Srvce our reference to this explosion last week (vide 
page 505 ante) we have had an opportunity of exam- 
ining the boiler more fully, and have obtained full 
details and sketches. Time has not permitted of our 
presenting the illustrations in this issue, but the 
engravings are in hand and will be given ina subse- 
quent number. Meanwhile the following additional 
particulars with regard to the construction of the 
boiler, and the manner in which it failed, may pos- 
sibly prove of interest to our readers. 

The boiler, as already explained, was the donkey 
boiler of the s.s. Cartago Nova ; it was of the ordi- 
nary vertical type, and was made by Messrs. Clark, 
Chapman, and Gurney, in 1878. The shell measured 
about 11 ft. 6in. in height by 6ft. in diameter, 
The internal firebox was slightly taper, measuring 
about 5 ft. 4 in. in diameter at the bottom and 5 ft. 
at the top, the height being about 6 ft. Gin. The 
uptake was also slightly taper, being about 19} in. 
in diameter at the bottom and 164 in. at the top. 
The cylindrical shell was composed of three belts 
of plating, each belt being in two plates double- 
rivetted at the vertical seams and single-rivetted at 
the ring seams. The firebox, which was fitted with 
three cross water pipes 10 in. in diameter, was made 
of five plates arranged vertically, single-rivetted, 
and lap-jointed. The plates of the boiler through: 
out appear to have been originally {% in. thick. 
The firebox was strengthened with three rows of 
stud stays screwed through the annular water 
space and rivetted over at the ends. There were 
also five bolt stays tying the crown of the fire- 
box to the crown of the shell, the stays being 1% in. 
in diameter and secured with nuts and washers at 
each end. The boiler was equipped with the fol- 
lowing complement of fittings. One dial pressure 
gauge, stated to range to 100 1b; one glass water 
gauge ; two test cocks ; one feed check valve and 
tap ; one blow-off tap ; and one deadweight safety 
valve. 

The boiler gave way both in the internal firebox 
and the external shell. The side of the firebox to 
the left of the firedoor was collapsed for about half 
its circumference and torn into ribbons, while the 
top belt of plating in the outer shell was also 
peeled away from the boiler for about half its cir- 
cumference and lashed outwards. 

The plates of the upper portion of the shell were 
seriously wasted by corrosion on the water side, the 
thickness in many places being reduced to } in. 
The firebox was also somewhat wasted in places, 
but only to a slight extent, not exceeding 1's in. in 
depth at most. If was practically in fair condition. 
Nevertheless there can be no doubt the firebox was 











the part which first gave way. It would have been 
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ressure ; 50 1b. was the highest pressure at which 
os had worked. He had never received any in- 
structions from his superior officers as to the pres- 
sure at which he was to work. He had never seen 
it blow off at the safety valve, and did not know 
to what pressure the safety valve was loaded. He 
had never worked the easing lever of the safety 
valve, and did not know if it was fast or loose. The 
boiler primed badly when the winches were work- 
ing, and it was difficult to tell the height of the 
water in the gauge glass. He declined to take 
charge of the donkey boiler after the vessel left 
London, as it was an unpleasant job. There was a 
difficulty in keeping up steam when the winches 
were working, and this led to words between the 
donkeyman and those who worked the winches. 
He preferred on this account to work as fireman at 
less wages. The escape pipe from the safety valve 
led into the donkey funnel, and this led into the 
main funnel. 

Examined by Mr. Laverack, he stated that he 
had made two voyages in the vessel. At Cronstadt 
the main boiler was used for discharging the vessel 
because the donkey boiler could not give them 
enough steam. In reply to Mr. Smith, also, he 
stated that when he took charge of the boiler the 
chief engineer did not tell him he must not work 
at a higher pressure than 30 lb, to 35 lb. He would 
not swear the chief engineer did not tell him, but 
he had no recollection of it. Maclean, the former 
donkeyman, told him he could work the boiler up 
to 45 lb. 

John Lowe, fireman, said he joined the steamer 
about thirteen weeks since, and went to London, 
Cardiff, Alexandria, and back to Hull. He once 
helped the chief engineer turn the wheel of the 
easing gear attached to the safety valve. It was very 
difficult to move. They could hardly shift it ; but 
nothing broke or gave way. He believed this was 
at Cardiff. In reply to Mr. Laverack he added that 
they had a good deal of trouble with the boiler to 
keep steam, At Cronstadt he heard the chief engi- 
neer say it was strange they could not keep steam, 
as the boiler was large enough to drive twenty 
winches. 

James King said he was a boilermaker by trade, 
but latterly he had been a marine fireman. He 
joined the Cartago Nova on the 9th of September 
in London, as donkeyman ; the previous witness, 
John Miles, was in charge when he went on board. 
The engineer did not give him any instructions as 
to what steam he was to keep up. Miles told him 
to keep it up to 45 lb. or 50 Ib., but the safety 
valve would not blow off at 55 Ib. He had seen the 
steam at 58 lb., and the valve did not even blow 
then. He had never seen the pressure higher than 
this. When the boiler was in work it primed 
heavily, and he had complained to the engineers 
about it. Hedid not think the boiler was safe, as 
he could not tell at times where the water-level was. 
Was not aware that all boilers inspected by Lloyd's 
had the working pressure stamped on. Nobody 
besides Miles ever told him what pressure to use, 
and he did not know to what pressure the safety 
valve was loaded. On the morning of the explo- 
sion, he lighted the fire at aboul twenty minutes to 
eight. He left the ship at about a quarter past 
ten, when there was 20 lb. of steam. The 
chief said he could go, as he had got another 
donkeyman. He told the chief what pressure 
there was, and then left. He was entitled to his 
discharge, as the voyage was finished. 

Further examined by Mr. Smith, this witness 
stated that he considered the boiler dangerous, 
because it primed so heavily, and it was difti- 
cult to tell where the water was. He did not sug- 
gest that the boiler was dangerous on account of 
its being in bad condition. He had not been 
through the boiler and examined it, and could not 
form an opinion. When he joined the vessel the 
chief engineer did not tell him not to work the 
boiler at a higher pressure than 351b, Neither did 
the second engineer tell him such a thing at Alex- 
andria. None of the engineers said anything about 
the pressure he must not go beyond. 

At this point the inquiry was further adjourned 
to Monday, the 22nd inst., at 11 a.m. 








MANUFACTURES IN METALS AT THE 
EDINBURGH EXHIBITION. 
ScaTreRED over very distant parts of the Exhibi- 
tion there are various collections of exhibits which 
may conveniently be grouped under such a heading 


as that given above. It is not our intention in any 





case to include exhibits that may strictly be spoken 
of as mechanism or machinery, but of those which of 
themselves are finished manufactures, and some of 
which are used in the construction and completion 
of more or less complex machines. For example, 
there are the malleable iron or steel tubes which 
are used for conveying gas, steam, water, hot air, 
&c., the manufacture of which has, in recent years, 
become a most important industry in the Glasgow 
district, within which we may legitimately include 
the town of Coatbridge, the very centre of the 
‘*Black Country” of Scotland. It may be said 
that the industry in question has attained a fuller 
development in Lanarkshire than in any other part 
of the world. There are two firms exhibiting in 
this department of manufacturing industry— 
namely, Messrs. A. and J. Stewart, of Glasgow and 
Coatbridge, and Mr. David Richmond, of Glasgow 
and Govan ; and the stands of both firms are well 
worthy of some notice. 

Messrs. Stewarts’ stand is of very considerable 
extent, and the exhibits are eminently interesting 
and exceedingly well arranged. The walls of the 
stand are formed of tubes ranging from } in. to 
12 in. in diameter, and from 12 ft. to 17 ft. long, 
standing on end, and firmly braced together. The 
stall also includes a rack and stand which are 
composed wholly of tubes and fittings, on which, as 
also on two counters and on the floor, there are 
shown samples to illustrate the process of 
manufacturing lap-welded iron and steel tubes for 
use in boilers, &c. First in order there is a piece 
or ‘‘ strip” as received from the iron or steel works ; 
next, a piece is shown with its edges scarfed ; 
adjoining it there is a similar piece which is turned 
into a tubular shape ready for welding ; then a tube 
is shown with a part welded and with the mandrel 
left in ; and lastly we have a finished tube. There 
are exhibited sets of samples of lap-welded iron 
and steel tubes for boilers, &c., from 15 in. in 
diameter downwards, and of hydraulic tubes of 
various diameters and thicknesses—from 8 in.*in 
diameter by 1 in. thick down to } in. bore by } in. 
in thickness. 

The exhibits also include stay tubes for boilers, 
screwed and rivetted, and with the ends swelled 
and screwed with continuous threads. Along with 
them we find stay tubes with the ends upset, so 
that the thickness of the body of the tube is pre- 
served at the bottom of the thread. Some of the 
boiler tubes have ferrules welded over and turned, 
and others have the ferrules loose. By way of 
showing what ‘‘ punishment” may be given to 
tubes made of mild steel, some of them have had 
their ends crushed cold, and others have been 
wrought out and flanged cold. Iron tubes for 
boilers are shown with copper ends, and beside 
them there are tubes with round closed ends for 
‘* Field” boilers, and others with hexagon flat ends. 
Other tubes are shown with flanges welded on, 
and some have rings welded on and turned male 
and female, while others have loose flanges. An 
interesting portion of Messrs. Stewarts’ collection 
of exhibits consists of samples of the 4-in. and 
6-in. tubes, which were made by the firm to the 
order of the British Government for the Suakim- 
Berber water conduit, the tubes having screwed and 
coupled jointsand being tested to pressures of 1800]b. 
and 1400 1b. per square inch. These specimens 
naturally bring us to others in which the tubes are 
steel-pointed and perforated for driving into the 
earth to yield what are known as ‘‘ Abyssinian” 
wells. 

Not only are there ordinary circular - shaped 
tubes, but others are exhibited which are made 
for special purposes, and are square, oval, or tri- 
angular in section, D-shaped, or half-round. In 
order to illustrate the difference between lap-welded 
and butt welded tubes there are shown the following 
pieces—namely, the skelp as received from the iron 
or steel works; the skelp partly turned into 
tubular shape; and the tube butt-welded and 
screwed. Then there are set of samples of gas 
tubes, steam tubes, and galvanised tubes with 
ordinary screwed and coupled joints, and others 
with long screws. Hot-water heating tubes (on 
Perkins’ system) are shown, with joint and with 
the coupler cut so as to display the joint completely. 
Some hot-water tubes are exhibited which have been 
bent in various ways, and even tied in knots. 
Round and square coils of hot-water tubing are 
shown, in one instance containing up to 150 ft. of 
tube without any screwed joints. A curiosity in 
this most interesting collection of exhibits is shown 
in the shape of a small coil made of tubing yy in. in 





internal diameter, and pieces of the same tube are 
shown which are about 20 ft.in length. The coils 
include a square one which is made of 3 in. tube; 
and amongst them there is a tuyere tube for blast 
furnaces. Amongst the remaining exhibits there 
are point-rod and signal-rod joints for railways ; 
tube fittings ranging up to 10 in. in diameter ; 
parts of ,tees, knees, and crosses in different stages, 
to show the process of manufacture ; rigging screws ; 
tubes with protective coatings, including Dr. Angus 
Smith’s solution; and amongst the galvanised 
tubes there are some specimens of excellent finish, 
the work of galvanising being done by the firm in 
an addition lately made to the works for that pur- 
pose, Lastly, there are shown several cast-iron 
pipe joints from the Clyde Pipe Foundry, which 
also belongs to Messrs. Stewart. We ought not to 
conclude our notice of this stand without expressing 
our gratification at the efforts of the exhibitors to 
impart to the visitors to the Exhibition instruc- 
tion regarding a most interesting branch of manu- 
facturing industry, in the development of which 
the firm in question have contributed very 
argely during the past twenty or five-and-twenty 
ears, 

‘ Mr. Richmond does not seem to have aimed at 
anything like that extent, variety, and complete- 
ness which we find illustrated in Messrs. A. and 
J. Stewart’s collection; but the show at his stand 
will bear the very closest inspection, so far as 
the quality of the goods is concerned. This collec- 
tion of exhibits includes a series of specimens of 
iron and steel lap-welded tubes ranging from 1} in. 
up to 12in. in diameter, and up to 12 ft. long. 
There are boiler stay tubes with the ends thickened 
from the solid, others which are swelled and then 
screwed with a continuous thread, and others 
screwed and fitted with nuts. The collection also 
includes removable boiler tubes, and boiler tubes 
with one end swelled. Steam tube coils are shown 
which are made in lengths up to 100 ft. There are 
likewise exhibited electro-coppered tubes, steel 
tubes flanged cold, wrought-iron gas tubes, to- 
gether with a set of a dozen different sizes of gal- 
vanised malleable iron tubes, and another similar 
set red-painted, and in both cases fitted with screw 
couplings. 

It may be convenient at this place to take brief 
notice of two stands illustrative of a very closely 
related branch of industry which may also be said 
to have its head-quarters in the Glasgow district— 
namely, the manufacture of cast-iron pipes for con- 
veying gas and water. We may make bold to say 
that no other iron district in the kingdom or in any 
country abroad holds anything like the position that 
has been attained by Glasgow in this branch of the 
iron manufacture. There are at least five firms in 
Glasgow that are extensively engaged in the manu- 
facture of both large and small cast-iron pipes, 
and there are half a dozen other firms whose busi- 
ness lies more exclusively in the production of the 
smaller sizes of pipes. The extent to which this 
branch of trade is pursued may be judged of when 
we mention that the machine-made pipes have been 
sent from Glasgow to almost all parts of the world 
—to many places in the United Ststes ; to all lead- 
ing cities and towns of British North America ; to 
the principal cities of South America; to many 
towns and cities in the Australian colonies, New 
Zealand, India, and other parts of the far East ; to 
nearly every capital and provincial city in Conti- 
nental Europe ; and to all the leading towns and 
cities of the United Kingdom. 

There are two firms from whose works some excel- 
lent examples are shown of cast-iron pipes, chiefly 
of the larger sizes, and such as involve the use of ma- 
chinery. First in order, we should mention Messrs. 
Laidlaw and Sons, Glasgow, whose exhibits in this 
department are shown in the open grounds, near the 
east end of ‘‘ Old Edinburgh.” Some of the pipes 
are of very large size, one of them, if we mistake 
not, having been made for the Calcutta Water 
Works contract executed by the firm some time 
since. In all cases the pipes seem to be of excellent 
quality and finish and of uniform thickness through- 
out. Itmaybe said that Messrs. Laidlaw’s pipe works 
are equal to a production of something like 40,000 
tons per annum ; and it may be of interest to many 
of our readers if we mention that during the past 
twenty or thirty years the firm have executed many 
large pipe contracts, more especially for the water 
works of Calcutta, Bombay, St. Petersburg, Odessa, 
Wellington (New Zealand), Rio de Janeiro, Mont- 
real, Edinburgh, Kurrachee, Rangoon, Yokohama 
(now in progress), and that the quantities in such 
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cases as we have referred to have generally ranged 
from about 10,000 tons up to 35,000 tons." 

In Court 4 (Stand No. 815), Messrs. Macfarlane, 
Strong, and Co. (Limited), of Lochburn Iron Works, 
make a capital show in the same branch of industry, 
that is to say, in the production of cast-iron pipes 
and connections for water, gas, sewage, and steam 
conveyance. One of the specimens of their work 
is a 48-in. pipe, part of a contract for 20,000 tons of 
pipes required for the Sydney Water Works, 
Another is a sample of a pipe of 800 millimetres in 
diameter and 4 metres in length, being part of a 
15,000-ton contract for three Continental cities— 
Paris, Naples, and Venice. The same firm are 
now engaged in the production of some 25,000 tons 
of pipes for the Thirlmere Aqueduct of the new 
Manchester Water Works ; and one of the exhibits 
at their stand isa 40-in. pipe for that contract. 
There are likewise shown samples of smaller pipes ; 
and all, both large and small, are coated with Dr. 
Angus Smith’s solution. Both firms have done 
excellent service in the way of indicating the pre- 
eminent position attained by the Glasgow district 
in the pipe-founding trade. 

Amongst the other manufactures in metal to 
which we may appropriately draw attention in this 
article, there are two collections of iron and steel 
forgings, chiefly in the shape of crankshafts—one 
by an English firm, and the other shown by a 
Scotch firm. At stand No. 1252 (Court 32), the 
Grantham Crank and Iron Company (Limited) 
show crankshafts for engines, pumps, thrashing 
and other machinery, all of which have been 
bent by special hydraulic machinery, from round 
bars of iron and steel. One, two, or three throws 
are illustrated by the cranks shown; and while 
some of the shafts are rough from the hammer, 
others are from the turning tool. One of the shafts 
is little more than lin. in diameter. This collec- 
tion of forgings is neither large nor otherwise 
pretentious, but the specimens will well repay 
inspection. 

The other collection regarding which we would 
make a few remarks is that of Messrs. John Lave- 
rick and Co., Fife Forge, Kirkcaldy, at stand 
No. 1289. There is not a large collection, but the 
specimens of work shown include some excellent 
forgings, several of them being hammered and 
others stamped. One, which is made of iron, is 
for the piston-rod of a 15 cwt. steam hammer, and 
to the order of Messrs. Davis and Primrose, of 
Leith, who are well known in connection with the 
manufacture of light steam hammers. Another 
is a double-throw crankshaft made by the firm for 
their fellow exhibitors, Messrs. G. and W. Bertram, 
Edinburgh, and amongst the other exhibits there 
are shafts for paddle-wheel steamers, and to the 
order of Messrs, Hall, Russell, and Co., Aberdeen, 
and other shipbuilding firms. 

Near by the stand of Messrs. Laverick and Co., 
we come upon a comparatively small but very fine 
display of iron and steel rivets, bolts, nuts, wood 
screws, set screws, studs, spikes, washers, &c., for 
shipbuilders, engineers, boilermakers, railway com- 
panies, collieries, contractors, &c., the exhibitors 
being Messrs. John Bilsland and Co., Cranstonhill, 
Glasgow (stand No. 1202). Some of the exhibits are 
of considerable size, and amongst the steel rivets 
there are shown samples of those which were sup- 
plied by the firm for Her Majesty’s torpedo cruisers 
built or building on the Clyde. Several Admiralty 
and Board of Trade tests of rivets are exhibited, as 
also some examples of rivet iron and rivets bent 
cold. The manufacture of such goods is a very ex- 
tensive industry in and around Glasgow, but so far 
as we have been able to discover the Cranstonhill 
firm is the only one that has ventured to put in 
appearance so as to maintain the credit of the city 
and district in respect of the industry in question. 

Closely allied to Messrs. Bilsland’s collection 
of exhibits, we find at stand No. 648 (Court 1) 
a very nicely arranged display of steel nails 
sent by the Clyde Nail Company (Limited), 
whose works are close by the Newton Works of 
the Steel Company of Scotland. The display in- 
cludes various sizes of rose, best rose, strong rose, 
fine rose, fine deck, strong deck, fine clasp, and 
clout nails, and some to which a screw twist has 
been imparted. This is an exceedingly interesting 
collection of examples of a manufacture that has 
arisen out of the mauufacture of mild steel sheets. 

_At stand No. 1286 (Court 32) there are exhi- 
bited some capital examples of welding in steel 
sent from Russia, the exhibitor being Mr. 
Richard Smith, of Three-Hill Gates, Moscow, the 








steel itself having been made at the Alexandrofsky 
Steel Works, St. Petersburg. The exhibits include 
the shell of a 6-horse-power vertical boiler, in which 
the Russian practice is shown as regards plating, 
rivetting, &c. ; a firebox for the same, with crown- 
plate, uptake, and cross-pipes, all welded up com- 
plete in one piece ; a vertical steam dome, with 
crown-plate and seating, also welded up complete 
in one piece ; part of a welded flue ring, flanged 
and jointed with expansion hoops on Adamson’s 
principle, and the circulating tubes also welded in ; 
the uptake for the vertical boiler, welded and 
flanged ; and some welded and flanged Galloway 
tubes. There is no doubt, as already indicated, re- 
garding the superior quality of the welding in these 
specimens of Russian work, but we can scarcely 
anticipate that Mr. Smith aims at introducing his 
manufactures into this country, as their cost would 
be far in excess of what users of boilers in these 
parts would care to expend, even though the boilers 
should have a life far beyond that which is common 
among those made in the ordinary way. 

In our last article, dealing with the iron and 
steel shown in the Exhibition, we quite overlooked 
a most meritorious collection of exhibits illustrative 
of the great steel industry of Sheffield. It is the 
stand of Messrs. John Henry Andrew and Co., 
Toledo Steel Works, Sheffield, in Court 10, but 
very liable to be missed unless by the most careful 
inspection. This collection more especially deals 
with crucible steel as applied to the manufacture of 
carriages and cart springs and for tools of various 
kinds. Had the stall been better exposed, so as to 
secure proper illumination by day and by night, it 
would doubtless have had much attraction for users 
of such manufactures as Messrs. Andrew and Co, 
produce in cast steel. Only with considerable effort 
is it possible to see that the collection is really 
highly interesting and instructive. 








NOTES. 
FLUORESCENCE OF BIsMUTH. 

SutpHareE of bismuth, according to M. de Bois- 
baudran, does not fluoresce in a vacuum when sub- 
mitted to the action of the electric discharge ; but 
when mixed with sulphate of calcium it gives out a 
fine reddish orange fluorescence. Sulphate of 
bismuth with sulphate of strontium gives a bright 
orange fluorescence ; and with carbonate of stron- 
tium a blue light. With sulphate of magnesia, 
sulphate of bismuth gives an orange fluorescence. 
M. de Boisbaudran has applied this method to the 
discovery of traces of bismuth in a number of 
chemical products and reagents of the laboratory, 
several of which were reported to be pure. 


THE TEMPERATURE OF THE DEEP SEA. 

The President af the British Association at the 
recent Birmingham meeting having mentioned a 
sort of law which M. Faye, the French physicist, 
has signalled to the effect that the terrestrial crust 
cools more rapidly under the sea than under land, 
M. Faye has written to the French Academy of 
Sciences, pointing out that he has referred especially 
to seas communicating with one or the other pole, 
and whose deepest layers are at temperatures near 
to zero. He adds that the phenomenon remarked 
in seas which do not communicate freely with the 
poles is not the less existent. The temperature 
then also decreases with the depth, and the 
difference between these layers and those of con- 
tinents at the same depths is also great, namely, 
about 15 deg. 


Propucts oF THE ELECTRICAL FuRNACE. 

A paper by Professor C. F. Mabery was read at 
the Buffalo meeting of the American Association on 
some products obtained from the Cowles electrical 
furnace. One of these products is obtained by re- 
ducing aluminium in presence of iron. It is a cast 
iron containing 10 per cent. of aluminium, and it 
is used to facilitate the working of crude iron, and 
introduce into it a small percentage of aluminium. 
A yellow product consisting of one-half aluminium 
and one-half or copper and silicon. A curious 
effect was seen in a bar of 10 per cent. bronze, 
which had been heated for the purpose of forging. 
It was allowed to become too hot, and when struck 
became entirely crystalline, the crystals being 
nearly perfect in form and apparently isometric. 
An analogy between these crystals and those of 
certain meteorites has been observed. In the 
reduction of silicon the formation of a greenish 
yellow substance has been noticed, and proved by 
analysis to be a new oxide of silicon—SiO, By 





fusion with fluxes it is converted into the dioxide, 
and hydrofluoric acid acts upon it as on the dioxide. 


Tue Evectricat Resistance oF CARBON. 

The question whether the electrical resistance of 
carbon varies under pressure has been much de- 
bated in connection with the Edison telephone 
patent, and it is interesting to find that Mr. J. O. 
Mendenhall has made experiments on the matter. 
His results show that the resistance of soft carbon 
is reduced by pressure, whereas the effect of pres- 
sure on hard carbon is very small; and this small 
reduction appears to be largely, if not entirely, due 
to better surface contact with the electrodes em- 
ployed in the experiments. Soft carbon, on the 
other hand, exhibited a greater reduction of re- 
sistance, and more or less irregularity in behaviour. 
The resistance is apt to take a permanent ‘“‘ set’ if 
the pressure is excessive. Mr. Mendenhall con- 
cludes that when carbon is prepared in the form of 
compressed lamp-black its electrical resistance varies 
greatly with the pressure to which it is subjected. 
A small part of this variation is doubtless to be at- 
tributed to change in surface-contact between the 
carbon and the electrodes through which the current 
is introduced, but by far the larger part (provided 
any effort is made to secure good surface-contact) 
is due to a real change in the resistance of the 
carbon itself. The resistance of carbon in this con- 
dition is fluctuating and uncertain to a degree that 
seems to prevent its use as a factor in any device 
for the accurate measure of pressure. 


PHOSPHORESCENT MATERIALS. 

The sulphate of calcium, which is remarkable for 
its violet phosphorescence, and forms the basis of 
some luminous materials, has been analysed by 
M. A. Verneuil, who finds it to contain mono- 
sulphide of calcium 37 per cent., lime 50 per cent., 
sulphate of lime 7 per cent., carbonate of lime 5 per 
cent., with traces of silica, magnesia, phosphates, 
and alkalis. They also find that it is a coquille 
shell which furnishes the lime used. M. E. 
Becquerel has made extensive researches on these 
luminous powders, and M. Verneuil has more 
recently followed up the subject. He gives the 
following process for preparing what he considers 
the most beautifully phosphorescent matter known. 
Twenty grammes of lime from the Hypopus vulgaris 
shell, calcined, is pulverised and intimately mixed 
with 6 grammes of sulphur and 2 grammes of 
starch. To this mixture is added drop by drop a 
solution containing 4 gramme of sub-nitrate of 
bismuth, 100 cubic centimetres of absolute alcohol, 
and some drops of chlorhydric acid. When the 
most part of the alcohol is evaporated by exposure 
tc the air for half an hour, the mixture is heated in 
a covered crucible for twenty minutes to a clear 
cherry heat. This temperature is obtained easily 
by wood charcoal or a Perrot gas furnace. After 
pulverising the mass it is again calcined at the same 
temperature for a quarter of an hour. If not too 
strongly heated the product obtained is small 
grained, lightly agglomerated, and easily crumbled. 
A new pulverisation is to be avoided, as it tends to 
diminish the phosphorescence. The addition of 
sulphides of antimony, cadmium, mercury, tin, 
copper, platinum, cranium, zinc, molybdenim, pro- 
duce a variation in the colour of the light, which 
varies from yellow-green to blue-green. Manganese 
produces an orange tinge. Sulphides of cobalt, 
nickel, iron, and silver diminish the phosphor- 
escence. 


More STEAMERS FOR THE BLack SEa. 

The depression of trade in Russia does not affect 
the Black Sea region, where there is plenty of 
activity just now. Odessa, which is rapidly taking 
its place as the principal port of the empire, intends 
increasing its trade with the East by the formation 
of anew steamship company, which will carry on 
operations and compete with the Black Sea Steam 
Navigation Company without Government support. 
The new line will consist of six steamers, of which 
one is being constructed in Sweden, two in America, 
and three in this country. All are to be finished 
and running by next summer, and will trade be- 
tween Odessa and the various ports of the East. 
Tea, which formerly found its way in large quanti- 
ties to Russia vid London and Cronstadt, is now 
conveyed by the shipload from Hankow to Odessa. 
This autumn a new trade has sprung up between 
India and Odessa, large quantities of Indian cotton 
arriving at the latter port for the use of the cotton 
factories of the Warsaw district. In all probability 


this direct trade between Odessa and the East will 
still further increase, and in the mean time the pre- 
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sent volume occupies to the fullest extent all the 
spare vessels of the Black Sea Steam Navigation 
Company. A fresh addition to the trade of Odessa 
has been made this year by the completion of the 
Transcaspian railway to Merv, goods and troops 
making their way to Russia vid Michaelovsk, Baku, 
Batoum, and Odessa. It is noteworthy that the 
trade paralysis affecting the Baltic region and 
Moscow does not appear to touch at all the Black 
Sea region, the Caucasus, and Central Asia, and 
this would seem to indicate that Russia’s centre of 
activity is shifting south, in accordance with the 
tendencies long observed by political writers in this 
country. Thus, in the single department of ship- 
owning alone, while hardly a steamer has been 
added to the White Sea during the last few years, 
and only two or three in the Baltic, 120 have been 
added to the Volga and Caspian Marine, and twenty 
to the Black Sea. In both the latter instances the 
increase has taken place without any encouragement 
on the part of the Government. 


Resvits oF THE EcirpsE EXPEDITION. 

Some of the results of the total eclipse 
expedition to Grenada are now to hand, and from 
these it appears that Professor Tacchini’s 
observations bear out the recently published views 
of Mr. Lockyer to the effect that the ‘‘ metallic” 
solar prominences seen near sun-spots are mixed 
up-and-down rushes of material, with probably an 
excess of the cooler descending material. The 
‘‘ flash” of bright lines, attributed by Professor 
Young to the existence of a thin stratum which 
was supposed to contain all the vapours, the 
absorption of which is registered by the 
Frauenhofer lines, was found to be solely due to 
the great reduction in the intensity of the light, 
reflected by the earth’s atmosphere, allowing the 
spectrum of the higher regions to be seen the 
moment the lowest stratum of the corona was 
covered by the moon. Captain Darwin endeavoured 
to photograph the corona by its own light ; but 
the so-called photographs of the corona obtained 
by Mr. Huggins are believed, from Captain 
Darwin’s results, to be due to atmospheric glare, 
and not to the corona. About twenty photographs 
of the corona have been taken by the party. The 
question of the continual existence of an extension 
of matter of some sort or other in the plane of the 
sun’s equator, was not definitely set at rest by the 
disc observations made, owing to the cloudy sky. 
Streamers were, however, noted, extending far 
beyond the limits of the sun’s disc. Disc 
observations are taken in the following way. For 
ten minutes before totality the observer is blind- 
folded, and at the moment of totality he is led toa 
small aperture through which, on the bandage 
being removed, he sees a black disc sume 40 ft. 
away, which shuts off the moon and the brighter 
inside regions of the solar atmosphere. The eye 
thus treated is in a good position to pick up faint 
streamers extending beyond the borders of the disc, 
and to note their positions and extension. Pro- 
fessor Thorpe has obtained records regarding the 
intensity of the light of the corona, which may 
ultimately give the luminous intensity per unit of 
surface of different regions of the solar atmosphere, 
as well as the intensity of the total light emitted. 


Tue Erricrency or Erectric Morors. 

A number of experiments have been made by Mr. 
W.M. Mordayand Mr.C. Watson, at the factory of the 
Anglo-American Brush Electric Light Corporation, 
to find out the best principles on which to construct 
electric motors, and the reason why the dynamo as 
a motor should have a lower efficiency than when 
working as a generator. As given in the Philo- 
sophical Magazine, these principles are: (1) That 
the magnetic field should be. a very strong, 
and the armature a very weak electro-magnet. 
(2) In both generators and motors, ‘‘lead,’’ distor- 
tion, or displacement of the brushes or the magnetic 
field is wrong, and is to be avoided by attention to 
the (1) condition. If there be any ‘“‘lead” in 
dynamos, it is in the direction of rotation ; in motors 
it is in the opposite direction, as the course of the 
current through the armature is reversed, but the 
field is the same. (3) In both generators and motors 
absence of sparking at the brushes depends mainly 
on the (1) condition being complied with. (4) 
Reversal of rotation. In neither generators nor 
motors is movement of the brushes necessary. It 
appeared from these principles of construction, 
which are applicable to both generators and motors, 
that the lower efficiency of the dynamo as a motor 
must be due either to friction at the bearings, air 





friction, and friction of the brushes against the 
commutator; to loss of energy in heating the ar- 
mature and field magnets, and to self-induction ; 
or to loss by the production of eddy currents in the 
iron. From the nature of these probable causes, 
consideration shows that the last is the true one ; 
for in a dynamo the rotation of the armature causes 
eddy currents to be generated in the iron core in 
the same direction as the conductor proper with 
which the core is surrounded. Of course, as the 
armature is always more or less subdivided or 
laminated in a direction at right angles to the lines 
of force, any circulation of currents round the core 
is avoided; but local currents or ‘‘ eddies” are set 
up, and taken as a whole, these eddy currents on 
the outside of the core are in the same direction as 
the current flowing in the copper conductor. In an 
electric motor, however, the eddy-currents and the 
currents in the copper conductor are in opposite 
directions, as although the electromotive force set 
up in the conductor is in the same direction in a 
motor as in a dynamo, the current in the former is 
forced through the armature in a direction contrary 
to the electromotive force. It will be seen that 
while in a dynamo the two sets of currents, those in 
the iron and those in the conductor, tend to oppose 
and to reduce one another, in a motor they act in 
such a manner as to mutually assist one another. 
Thus, with the strength of field, the current in the 
conductor and the speed the same in both cases, 
the eddy currents in the iron core of the armature 
will be greater than in a generator, and the loss 
from heat more. 


Farat Raa Borer Expiosion aT SFAINLAND. 


Shortly before seven o’clock on the evening of 
Wednesday, the 10th inst., a fatal explosion oc- 
curred at the Forth House Paper Mills, situated at 
Stainland, near Halifax, and belonging to Messrs. 
T. H. Bracken and Co. The boiler, or rather 
‘‘kier,” which burst, was used for steaming rags. 
It was a plain cylindrical vessel, and measured 
about 9 ft. in diameter by 9 ft. in height over all. 
The ends were cambered about 12 in., but were not 
otherwise strengthened or stayed. The cylindrical 
shell was composed of two belts of plating, each 
belt being in four plates, single-rivetted, both 
longitudinally and transversely. The ends were 
each in three pieces, while the thickness of the 
plates throughout was # in. From the inscrip- 
tion on the manhole doors, it would appear 
that the kier was made by Messrs. Sinclair, 
Albion Foundry, Leith, in 1876. It has, how- 
ever, been very seldom used till about six weeks 
ago, since which time it has been in regular em- 
ployment. The kier was connected directly to the 
ordinary working boilers, which were loaded to a 
pressure of 601b. on the inch, the steam being sup- 
plied through a pipe 1} in. in diameter without the 
intervention of any reducing valve. There was no 
pressure gauge on the kier. The only means of 
regulating the pressure in the kier was by means of 
a safety valve 3in. in diameter fixed on a branch 
at right angles to the steam supply pipe. This was 
stated to be loaded to about 221b. on the inch; 
but from its position there can be little doubt the 
pressure in the kier would be higher than that before 
the valve began to blow. At the time of the ex- 
plosion it would appear that the safety valve was 
blowing, and the attendant wenton thetop of the kier 
to close the steam supply tap. Whilst in the 
act of doing this the whole of the cambered 
top of the kier, with the exception of a small 
piece at one side, was blown off and shot through 
the roof, alighting, along with the mutilated 
body of the attendant about 60 yards away. The 
cambered top was torn all the way round through 
the root of the flange by which it was united to the 
cylindrical shell, with the exception of about 18 in. 
at one side, where the rent ran through the rivet 
holes in the flange. From the direction in which 
the top of the kier was blown it would appear that 
the rent first started at this part. An inspection 
of the fracture showed that it had been in existence 
for some time, and about a fortnight before the ex- 
plosion it was found necessary to caulk the shell 
at this place in consequence of a slight leakage. 
There can be little doubt as to the cause of the ex- 
plosion. A boiler end 9 ft. in diameter and only 
2 in. in thickness, without a single stay to support 
it, and depending simply for its stiffness on a 
camber of 12 in., is altogether inadequate for a 
pressure of 221b., and it is not to be wondered 
at that it should fail after working for a few weeks. 
The wonder is that it stood at all. The inquest on 





the explosion was opened on Friday, the 12th inst., 
but after evidence of identification had been taken 
the inquiry was adjourned in order to enable Mr. 
John Waugh, chief engineer to the Yorkshire 
Boiler Insurance Company, to make an examina- 
tion of the kier and prepare a report for the jury. 


APPLICATION OF ELECTROLYSIS TO THE DESIL- 
VERISATION OF LEAD. 


Some time since we noticed in these pages the 
process worked out by Professor Keith, of New 
York, for the separation of silver from lead by 
electrolysis, in place of the Pattinson process, or the 
zine process now in use. In giving our reasons for 
thinking that Keith’s process could never, under 
anything like ordinary conditions, compete with 
the zinc process, we stated that there is, however, 
one department of the zine process wherein it 
might be possible to employ electrolysis with 
advantage. We alluded to the ‘‘alloy” of lead, 
zine, and silver, which is obtained when the silver 
has been removed from the original silver-lead by 
zinc. This ‘‘ alloy” is at present in nearly all cases 
worked further by distilling off the greater por- 
tion of the zinc it contains, and obtaining a residual 
rich silver-lead sufficiently free from zinc to be 
submitted to cupellation for the final extraction of 
the silver. This distillation of the alloy, a material 
consisting to the extent of over 80 per cent. of 
lead, is a very troublesome metallurgical operation, 
and though it can be and is carried on with satis- 
factory results, still it has very many drawbacks and 
is the weak spot in the otherwise so excellent 
process of desilverisation by zinc. We suggested 
that Professor Keith might perhaps turn his atten- 
tion to the working of this alloy by some suitable 
modification of his process, but we have not yet 
seen any statement that he has done so. We have 
seen the specification of a French patent with this 
object in view ; but are not aware that it has ever 
been worked. A German patent, published in 
October last (No. 33,589), has been granted to the 
Prussian Government lead works at Tarnowitz, in 
Silesia, for carrying out what we suggested, but 
the object has been only very imperfectly reached. 
The ‘‘alloy” is rendered as granular as possible, 
and is then placed in a wooden vat with a bottom 
covered inside with sheet lead. The vat is filled 
with an electrolyte liquor of zinc sulphate, and a 
cathode-plate of metallic zinc is suspended in the 
liquor at a suitable distance from the alloy. This 
cathode is connected to the negative pole of a 
dynamo machine, the positive pole being con- 
nected to the leaden bottom of the vat on which 
the alloy rests. By the action of the current zinc 
is deposited on the cathode and an equivalent por- 
tion of the zinc contained in the alloy is dissolved 
out. If this could be carried on till all, or even 
approximately all, the zinc was removed from the 
alloy, the process would be perfect, as all the zinc 
would be regained for use over again and the re- 
sidual silver-lead would be ready for cupellation. 
But this is not the case. The lead in the alloy 
being in such great excess, renders the solution of 
the zinc difficult, and after a time almost entirely 
prevents it. At this stage the process has to be 
stopped, the alloy is removed from the vat, and 
after being washed with water is dried and placed 
in a furnace, in which a portion of the lead is re- 
moved from it by liquation. This lead is sufficiently 
free from zinc to be submitted to cupellation, and 
the alloy remaining is again placed in the vat and 
subjected to electrolysis till the lead once more in- 
creases so far in proportion to the zinc as to 
necessitate another liquation. In this manner 
electrolysis and liquation alternate. It will be at 
once apparent that this is a very imperfect pro- 
cess, the constant removal and handling of the 
alloy being a very troublesome and expensive 
matter. We question very much whether such a 
method will have any advantage at all over the 
present one of distillation. The amount of zinc 
recovered will probably not be greater than that 
obtained by distillation, and this frequently inter- 
rupted electrolysis will most likely prove consi- 
derably dearer than simple distillation. What we 
were in hopes might be done by Professor Keith 
was very different. It might be possible to so 
arrange the work with a suitable electrolyte 
liquor, that both lead and zinc could be dissolved, 
leaving a silver-mud residue, as is the case with 
Keith’s process. Pure lead could then be deposited 
at the cathodes, and probably an enriched zinc 
liquor drawn off at intervals to be further worked 
by itself. 
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THOMPSONS SYSTEM OF FRAMING VESSELS. 
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In a recent article on ‘‘ Naval Architecture at the | capacity, while the other is wound on spools or taper 
Edinburgh Exhibition” we had occasion to speak in | spindles, which are of this form to allow them to move 
ordinary course of the collection of ship models, &c., | between the wires coming from the bobbins. The wire 
shown by Mr. W. B. Thompson, of Dundee and |is drawn from the end of each spool, like yarn from a 
Glasgow ; and we indicated that there were several | cop, and this method of treatment necessitates that it 
of the exhibits that, although interesting in them- | shall be soft ; hard wire would be perfectly unmanage- 
selves, we could not then treat of in detail. One of | able under these conditions. The spools carry a very 
them was an illustration of a new system of framing | small supply of wire, and when a fine net is being made, 
vessels by the use of channel bars instead of angle | they need to be renewed with a frequency which is a 
bar and reverse frames. At the Liverpool Exhibition | complete bar to rapid working. The use of the two 
this system of ship construction is also shown, there qualities of wire also leads to the distortion of the 
being in that case a full-sized frame of a vessel having fabric, for the harder quality springs out of place, and 
a beam breadth of 20 ft. We give on the present page | drags the softer variety with it. Recently a machine, 
an engraving of this system of framing in iron and | owned by the Dennis Patent Continuous Wire Netting 
steel ships, regarding which only a very few remarks | Company, Limited, of 101, Leadenhall-street, has been 
in the way of description will be necessary. |introduced, in which all the wire is wound round on 

As we have already indicated, channel bars are used | large bobbins. This alteration allows the machine to 
by Mr. Thompson instead of the usual combination of | be run for several hours without stoppage for material, 
angle-bar frame and reverse frame, and in this way it | and brings the still greater advantage that bright hard 
is made possible to dispense with the rivetting that is | wire, or even hard steel wire, may be used throughout 
required for their connection, while at the same time | the web, so that not only is the material produced 
a section is provided which is more suitable for the | more cheaply, but it is in better condition, an of more 
purpose. Instead of hevelling the flanges of the | resisting material. 
channel bars, the frame receives in furnacing a twist| To understand the construction of the machine it is 
which causes the bar to lie up against the plating which | necessary to recall the appearance of the netting, which 
is at right angles thereto, thus placing the bar in the |is, however, tolerably familar to all. Neglecting the 
best possible position to resist injury to the outside | selvage wires, and numbering the others in the order in 
plating, and at the same time keeping it perpendicular | which they occur, Nos. 1 and 2, Nos. 3 and 4, Nos. 5 
to the keel, as in the bevelled angle bar. jand 6, and so on, are first twisted together ; then 

Then, again, as regards the beams, channel bars are | No, 2 joins No. 3, No. 4 joins No. 5, and No. 6 joins 
substituted for the ordinary combination of a bulb-| No.7, and these are twisted together. After that 
plate and two angle-bars, thereby dispensing with the | No. 2 returns to No. 1, No. 4 to No. 3, and so on, 
rivetting which is required for their connection, and | and these pairs are again twisted. The constant re- 





providing a more suitable section for the deck beams 
and one admitting of a more satisfactory knee and 
connection to the frames. At the lower part of the 
frame the channel bar is split up to receive the floor- 
plate, the upper web being carried along the top of 
the plate to form a support for the keelsons and ceiling, 
while the lower web is carried along the lower edge 
of the plate. In this way there is provided the neces- 
sary connection between the floor plate and the outside 
plating. 

Cast-iron ferrules, through which the shell rivets 
pass, enable the rivets to be closed by means of a hy- 
draulic machine ; they bind and strengthen the entire 
frame, 

The advantages which are claimed for this system 
are—a lighter frame having greater strength than is 
possible with the old plan, less rivetting, and the 
prevention of corrosion between the frame\ and the 
reverse frame, \ 


CONTINUOUS WIRE NETTING. 

In the manufacture of continuous wire netting the 
progress of the machine has hitherto been exceedingly 
slow on account of the incessant stoppages to replenish 
the spools. Two kinds of wire are employed in each 
net, one kind being wound on bobbins of considerable 





petition of these two manceuvres forms the web, which 
is drawn forward intermittently at the completion of 
each row of meshes. In the machine all the odd wires 
constitute one set, and all even ones the other, and each 
bobbin of wire is carried ina cradle mounted at the 
end of aspindle. One set of spindles are arranged on 
the outer periphery of a wheel, while the other set are 
on the inner periphery of a second wheel which fits 
over the first, like a cylinder round a piston. Half of 
each spindle is cut away, so that the cross-section is a 
semicircle, and at the opposite end to the cradle there 
is fixed half a pinion. The bearings in which these 
half- spindles lie in the circumferences of the 
wheels, are not holes, but grooves. Now when a 
groove in the outer wheel is placed over a groove in 
the inner wheel, the two make a cylindrical bearing, 
|in which the two half-spindles can revolve together as 
|a single shaft. The two half-pinions at the same time 
|come together, and form a single driving wheel for 
|the combined spindles and cradles. Thus it will be 
| seen that by rotating the outer wheel alternately to 
| the right and left, each odd-numbered spindle can be 
|applied alternately to the two even-numbered ad- 
joining spindles, and then the two can be rotated to 
| twist together the wires proceeding from the bobbins. 
The bobbins are too large, and consequently too far 








from the fabric to permit of their producing a tight 
twist, and therefore twisting eyes or tubes are placed 
just before the feed — and some feet in front 
of the bobbin wheels. These eyes are a reproduction in 
miniature of the cradle spindles ; each half-spindle has 
a hole bored longitudinally through it to form a guide 
for the wire, and carries a half-pinion. It also follows 
exactly the motion of the corresponding cradle, and 
thus as the two bobbins of a pair, say Nos. 1 and 2, 
rotate around a common point, the two guides do the 
same, and s the twists forward, laying the two 
wires around each other, in the space between the eyes 
on the feed apparatus. This apparatus consists of a 
plate carrying a number of studs or projections cor- 
responding in position to the spaces in the netting. 
When one row of twists is complete the plate moves 
backwards, carrying the web with it; it then sinks to 
disengage itself from the meshes, and advances to re- 
assume its former position. 

We have not attempted to describe the mechanism 
by which these motions are effected, but it will be seen 
that the machine exhibits great ingenuity and that it 
promises to effect a very important improvement in 
the manufacture of wire netting. 








THE GERMAN NAVY. 


Tuer following remarks on the German Navy, taken 
from an article by a Spanish engineer officer, in an official 
paper, are worthy of attention. 

n the days of its infancy the German Navy was a 
tributary to foreign industry; the means of production 
did not correspond to the necessities of the moment, for 
the resources of the country were not sufficient to create a 
navy in the short struggle which rendered it necessary. 
Quickly, nevertheless, the country found itself with suffi- 
cient means to construct its own ships, and in the dock- 
yards of Kiel, Wilhelmshaven, and Dantzig many of the 
German warships have been constructed. 

he works entrusted to private establishments have 
contributed to the expansion of military arsenals, and the 
resources of the Government are seconded by private 
industry. China and other countries go to Germany for 
the expansion of cruisers and torpedo boats. From the 
Dellinger factories issue iron plates which can compete 
with those which the best English factories produce. The 
Griison foundry furnishes various nations with its famous 
cupolas; Krupp possesses the best artillery works of the 
day, and side by side with the State arsenals, are met 
private establishments in Bremen, Hamburg, Kiel, Gra- 
bow, Elbing, and finally the workshops of the Vulcan Com- 
pany in Breda; these are palpable proofs of German 
industry. Such results have only been obtained by force 
of incessant work, and by employing considerable sums, 
for, as General Rodowitz says, ‘‘ the people who attempts 
to make itself a maritime power undertakes a greater 
work than it imagines.” 

The creation of the German Navy may be said to dete 
from 1848, and until 1855 its limits had to be kept within 
works necessary for the defence and guarding of its coasts. 
From 1855 to 1863 a project designed by Frederic Wil- 
liam IV. (brother of the present emperor), continued 
slowly unfolding itself without being modified by the 
introduction of ironclads as fighting ships, nor by the 
change, which at this time was already being inaugurated 
in naval tactics; and working in this way Prussia pro- 
ceeded like a poor nation, and one who had already made 
too many sacrifices in military affairs to impose upon 
herself other new ones, the results of which were (at least 
at that time) doubtful. In the programme of 1863 the 
construction of ironclads figured, and pretensions were 
revealed until then unknown in the Berlin Cabinet. In 
this state and before the programme just mentioned came 
into practice, war with Denmark disturbed it, on the ter- 
mination of which a new programme was arranged, this 
also being interrupted soon after it commenced to be put 
into practice, by the war with Austria, Neither was the 
plan approved in 1867 carried to a conclusion, for it was 
interrupted by the war with France, but at the end of two 
years, when Germany could devote her attention to her 
Navy, free from the consequences which war, even though 
successful, carries with it, the complete plan of 1873 was 
organised, which with few variations has now been carried 
into practice, and which made provision— 

1. To increase the number of ships to two-thirds more 
than that fixed by the project of 1867. 

2. To push rapidly forward the defensive works of Kie 
and Wilhelmshaven. 

3. To create important maritime establishments, 

4. To acquire artillery and torpedoes. 

Different opinions existed as to the best method of 
carrying into practice the proposed plan; since, the 
strengthening of the Navy being intimately leagued with 
the defence of the coast, there were many diverse views 
as to which should be given the preference over the others, 
but it was finally arranged to give it to the Navy. 

The composition of the German Navy is as aie : 

I. Fourteen armoured fighting ships (old frigates and 
corvettes armoured). Of these the Kénig- Wilhelm, 
Fredrich Karl, and Kronprinz are battery ships, with a 
thickness of armour of 8,1in. in the first, and 5in. in the 
other two. The first carries eighteen 24-cm. guns, and 
five 21-cm., the others sixteen 21-cm. 

The Kaiser and Deutschland are of the central battery 
type (like the Hercules), with a thickness of armour of 
10in. Their armament consists of eight 26-cm. guns and 
one 21 cm. 

The Preussen and Friedrich der Grosse, turret-ships ; 
armour on turrets, 10.5 in. ; armament, four 26-cm. and 





two 17-cm. guns, 
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Hansa, for foreign stations ; armour, 6 in. ; armament, 
eight 21-em. guns. 

Sachsen, Bayern, Wurtemburg, and Baden ; central 
battery, with one barbette tower and unrigged ; armour, 
16 in. ; carry six 26-cm. guns. : 

Oldemburgo, recently launched ; ram ; armour, 13 in. ; 
guns, five 24-cm. and four 15-cm. 

Arminius, monitor ; armour, 3 in. ; four 21-cm. guns. 

II. Thirteen armoured coast-defence ships (old gun- 
boats armoured). All of one class (Nespe type); armour, 
8 in. ; carry one gun of 30$cm. To this class belong the 
following: Nisper, Miiake, Scorpion, Salamander, Natter, 
Biene, Basilisk, Chameleon, Crocodile, Hummel, Brum- 
mer, and Bremse. 

Ill. Twelve corvettes (old corvettes decked). To this 
class belong the Elisabeth, Hertha, and Fineta, which 
are of wood and somewhat old. They carry nineteen 
guns of 15cm. 

The following are of iron and wood, the two first being 
of the one type, and the remaining six another: Leipzig, 
Prinz Adalbert, Bismark, Bliicher, Stosch, Moltke, Gnei- 
senau, Stein, and Charlotte. This last was launched 
this year at Wilhelmshaven, Of the above, the Leipzig 
and Prinz Adalbert carry twelve 17-cm, guns; the re- 
mainder sixteen 15-cm., except the Charlotte, which 
carries twenty of the same calibre. 

IV. Ten corvettes (formerly corvettes with barbette 
batteries): Freya, Adriadne, and Louise, of wood; Vic- 
toria, Carola, Olga, Maria, Sophie, Alexandrine, and 
Nixe; of iron, steel, and wood ; the two last were launched 
this year from Kiel and Danzig respectively. Their arma- 
ment is composed of 15-cm., 12-cm., 10-cm., and 8-cm, 

uns. 
V. Five cruisers (old gunboats). To this class belong 
ships of the Albatross type ; she and the Nautilus are of 
wood and carry two 15-cm. and two 12-cm. guns. The 
remaining three, Habicht, Mime, and Adler are of steel ; 
the last-named carries four 15-cm. guns, the other two one 
15-cm. and four 12-em. guns. 

VI. Seven gunboats. Cyclops, of iron; four 12-cm, 
guns; Otter, iron; Drache, wood; Wolfe, Hyane, IItis, 
and Hay, all of iron and alike, carrying two 1,25-cm, 


uns, 
. VII. Eight despatch vessels : Falke, Pomerania, Lorely, 
Grille, Hohenzollern, Blitz, Pfiel, and Zieten. Besides 
these, there are twenty-one ships of minor importance, 
principally for harbour service, schools, &c. 

The German torpedo boats are designated by numbers 
and letters. As a general rule they are 98 ft. long, of 
light draught, powerful engines, with two tubes for White- 
heads, and revolving cannon. They have no masts; the 
coal on board will take them 1000 miles at 10 knots; 
speed (maximum), 19 miles. The number actually ready 
is 35, which number is to be increased to 170. The great 
part ,are constructed by the firm of Neser, in Bremen, 
and cost about 300,000 pesetas (10,400/. ) 

Regarding the floating material of the German Navy, 
as a whole, itcan be seen : 

1. That the fighting ships have not reached a thickness 
of armour equal to that of the Italian ships, but that the 
greater part of them are in an efficient condition ; their 
speed varies from 10.5 miles (Arminius) to 14.8 miles 
(Wartemburg). 

2. The increase in the{number of these ships is also 
worthy of being noted, and proves that Germany hopes 
not only to guard her coasts, but to be able to carry on the 
war on an enemy’s coast, 

3. The above ships possess the four principal arms of 
naval] tactics: gun, torpedo, ram, and the rapid and 
quick fire given by the Hotchkiss revolving cannon, em- 
ployed in Germany instead of mitrailleurs or machine 
guns. The question as to which of these is the decisive 
arm in a naval action not being settled, the Germans pre- 
fer to employ a combination. 

4. For coast defence they have adopted a characteristic 
type, of sufficient relative displacement, mean velocity 
(nine miles), and a small number of heavy guns, 

5. The cruising frigates and corvettes are ships destined 
specially for diplomatic service, and it does not appear 
their number will be increased, because they absorb much 
personnel and their value as fighting ships is relatively 
small, 

6, As to torpedo boats, Germany has recognised that 
they are indispensable, as much for nations whose naval 
power is not of the first orde:, as for great maritime 
powers ; indeed, they are of more value to the weak than 
the strong. On the other hand, the nature of the German 
coast is especially favourable to the employment of tor- 
pedoes. The va have water, the promontories and bays, 
the rivers and canals, which in great number empty 
themselves into the sea, and even the fogs and haze so 
frequent in northern countries, are so many causes which 
demonstrate the desirability of considerably increasing the 
number of torpedo boats. 

The idea of giving armoured ships two or more torpedo 
boats has not been adopted, and it appears that they 
have preferred to build boats with better sea-going qua- 
lities and to assign them to the ships as floating adjuncts, 


Coast ARTILLERY—SUBMARINE MINES—TORPEDOES— 
HypRoGRAPHICAL WAR SIGNALS—MARITIME PIGEON- 
Hovsss. 

The German coast guns, although in good condition and 

of sufficient calibre, have not reached the monster calibre, 

whose monopoly England exercised until a few years ago, 
and which the house of Krupp now shares. The Ger- 
mans, doubtful of the effect of such guns, and seeing that 
artillery science is passing through a period of rapid 
progress, do not wish to incur the danger of spending con- 
siderable sums on premature inventions, and prefer that 
practice, or at least repeated experiments, should confirm 
the usefulness of these enormous guns, of which many other 
European nations have shown themselves so proud, With- 





out denying that by proceeding in this manner they work 
with certainty, it cannot be concealed that they expose 
themselves to a risk, supposing that the matériel for 
the coast artillery cannot be improvised in a short time. 
They certainly would not have followed this system if 
they had not Krupp’s establishment in the country, 
which can at any given moment, under pressing circum- 
stances, undertake the production of an armament with 
extraordinary celerity and provide for the necessities of the 
nation, with the advantage of working with certainty and 
with perfect knowledge, consequent on knowing what 
results were obtained in other countries by guns of their 
construction. 

In spite of all, they see that it will be necessary to 
increase the armament of their coast fortifications, 
although the offensive force of modern ships against each 
other is superior to their destructive effects against forts, 
for various reasons not necessary to enter into here. 
When this reform will be carried out, and what points it 
will embrace, is not yet resolved, and will be the fruit of 
numerous trials, yet pending, and of prolonged study. 

Now-a-days, the progress realised in the German coast 
artillery is founded on the employment of a new powder 
(cocoa powder), and in the enlargement of the guns and 
projectiles. To quote the results obtained by such inno- 
vations would carry us further than we propose to go, 
and is not pertinent to the case. All reliable authorities 
are agreed that the German Government} is not disposed 
to adopt calibres greater than 304 cm., that the regulation 
coast guns are those of 15cm., 21. cm., and 28 cm., all 
Krupp system, and containing all the details appertain- 
ing to that system. 

Submarine Mines.—It is known that the submarine 
mines employed by the Germans for the defence of their 
coasts in the war of 1870igave very bad results, and were 
the cause of many misfortunes. A matériel of this nature 
cannot be easily improvised, whatever may be the opinion 
to the contrary, since there are few more delicate ques- 
tions to be dealt with, theoretically and practically. 

On the conclusion of the war with France, a commission 
was nominated, charged with proposing a system of mines, 
in which the defects of those used during the war were to 
be completely eliminated. This Committee proposed 
mines with the following characteristics : 

1. Explosion produced by contact or blow of the ship 
trying to force the blockade. 

2. The explosive employed is wet gun-cotton, which 
makes the mines easy and safe to manage, and simple to 

lace. 
P 3. They possess little volume and weight, advantages 
not despicable in the operations of mooring and weighing. 

4. It is impossible for them to explode while the boats 
are employed laying them down or raising them. 

Under these conditions, which practice has fully con- 
firmed, it is unnecessary to dwell on the confidence with 
which they are laid down, the ease with which they are 
conveyed and handled, and, jinally, the speed with which 
they can be prepared and worked. The sections of the 
marine artillery charged with this service at Kiel and 
Wilhelrashaven, devote themselves for two months in 
each year to submarine exercises, and have acquired 
great proficiency in handling those to which we have 
referred. 

Torpedoes.—The torpedo employed by the Germans 1s 
the Whitehead, the secret of which was bought after the 
war of 1871 for 225,000 pesetas (9000/. ). 

The charge of perfecting this weapon being confided 
to the Navy,'many modifications have been made, amongst 
which may be noted the adoption of phosphor-bronze in 
nlace of steel, the material generally employed, and which 
had the grave inconvenience of oxidising internally, with 
serious danger to the propelling mechanism. This reform 
was inaugurated by the house of Schwarz Kopff, of 
Berlin, The phosphor-bronze produced by this house has 
the advantage of being able to withstand the high pressure 
at which the air chambers work. 

In 1879 a personal, military, and facultative department 
was created, charged with the entire care, &c., of auto- 
mobile torpedoes, a corps of torpedo engineers being 
formed and stationed in Kiel, where the special school of 
the body exists. At present the German torpedoes are 
constructed by the house of Schwarz Kopff at the rate 
of 12,500 francs each (500/.) 

Torpedo Batteries.—The torpedo is also used by the 
Germans as a defensive arm, in submarine batteries, 
placed at the entries of ports, mouths of rivers, &c. These 
batteries, suggested by Count Schalk, consist of two pon- 
toons joined to one another by an arched frame arranged 
to carry four to six torpedoes and a ag age designed for 
the men that work the battery. This is towed to the 
required site, and when there valves attached to the 
pentoons are opened and they are submerged to the re- 
quired depth, when they are strongly moored. The tor- 
pedoes used are the Whitehead, which are fired from the 
shore by means of electricity. 

The experiments made at Kiel have apparently given 
good results, and fifty-onetorpedoes and submarine batteries 
are to be established in the Baltic ports. The North Sea 
presents some difficulties in their use, and the method of 
making them applicable to the mouths of the Jade, 
Weser, and Elbe is being studied. 

However, opinions are somewhat divided in Germany 
on this matter, since while the Navy are favourable to 
submarine batteries, the engineer officers do not consider 
the results decisive, nor that the application can be 
frequent. 

Hydrographical War Signals. — Navigation on the 
German coasts, above all on those on the North Sea, pre- 
sents great ditliculties and requires many buoys, beacons, 
&c. It results from this, that the moment war is de- 
clared, these peace landmarks are removed ; then enemies’ 
ships would find it hard to approach the coast and 
attempt any operation thereon, but at the same time the 





mercantile marine would find themselves under precisely 
the same conditions, which would carry with it great loss 
to commerce. The Germans, in order to obtain the bene- 
fit of the bad coast, and at the same time to reconcile it 
with their mercantile interests, have an idea of creating a 
system of hydrographical war signals, which being substi- 
tuted for the ordinary marks, could be utilised by ships 
initiated in the affair, and no others. Also they say that 
this system of hydrographic signals can be made to serve 
in case of carrying on war on an enemy’s shore by making 
use of bearings. 

Maritime Pigeon-Houses. — Messenger pigeons, whose 
military importance cannot be exaggerated, have helped 
the Germans to protect the coast navigation, and they 
propose to avail themselves of them in case of an enemy 
threatening their ports, Some years since trials were 
made to connect these pigeons to the floating lighthouses 
round the coast. After many difficulties and failures they 
have succeeded in this object, and on various occasions 
these pigeons have rendered excellent service in giving 
warnings, asking assistance, &c., by which it follows 
analogous arrangements can be applied to their employ- 
ment for military purposes, and on many points on the 
German coast they have established pigeon stations with 
this double aim in view. 








THE PHYSICAL SOCIETY. 

IN opening the proceedings of the Physical Society on 
last Saturday, November 13, the President, Professor 
Balfour Stewart, referred to the great loss which the 
Society had sustained by the death of Professor Guthrie, 
the founder of the Society and his predecessor in the 
chair. In the capacity of demonstrator, Professor Guthrie 
contributed materially to the success of the Society’s 
meetings, and his decease is deeply regretted. The Pre- 
sident also announced that the Council were considering 
what steps should be taken to commemorate the late Dr. 
Guthrie, and that a circular expressing their views would 
be placed before the members in a few days. 

The following papers were then read: ‘ Onthe Peculiar 
Sunrise Shadows of Adam’s Peak in Ceylon,” by the 
Hon. Ralph Abercromby, F.R. Met. Soc. The author 
prefaced his description by extracts from a paper on the 
same subject by the Rev. R. Abbay, read before the 
Society, May 27, 1876, in which the explanation proposed 
is that the effects are caused by total internal reflection as 
in the ordinary mirage, the difference of air density being 
in this case due to the lower temperatures at high alti- 
tudes. The author pointed out that Mr. Abbay neglects 
the difference of density due to elevation, and that his 
own thermometric observations disprove conclusively any 
idea of mirage. The chief phenomena observed were, first, 
the appearance of a circular rainbow with spectral figures 
near the top of theshadow of the peak, and, second, a peculiar 
rising of the bow and shadow, which seem to stand up in 
front of the observers. Both these effects are traced to 
the existence of mist clouds in the vicinity of the shadow. 
Two dark rays or brushes were seen to shoot outwards 
and upwards from the circumference of the bow, in 
directions nearly coinciding with the prolongations of the 
edges of the shadow, when seen projected on the lower mist 
clouds, but the author does not attempt to explain this 
phenomenon. On one occasion a second and outer bow was 
seen. The times during which the phenomena were 
visible were too short to permit sextant observations 
being taken, but the diameter of the inner bow was esti- 
mated at 8 deg. or 12 deg.? 

A totally distinct kind of shadow is sometimes seen 
from Adam’s Peak just before and at the moment of sun- 
rise, and seems to stand up against the distant sky. 
The author found a similar effect at Pike’s Peak, Colorado, 
which is visible only at sunset. Mr. G. Griffiths re- 
marked that he had ofton seen similar appearances in 
Switzerland. 

In answer to questions by the President and Professor 
S. P. Thompson, the author said the reason why the 
shadows were seen from Adam’s Peak at sunrise and from 
Pike’s Peak at sunset was that the configuration of the 
land on the west side of the former was similar to that on 
the east side of the latter, both being low, whereas the 
opposite sides were high, and therefore unsuitable for 
showing the phenomena. In all cases, he believed, the 
appearances were due to the shadows being projected on 
clouds of matter suspended in the air at various altitudes. 
He had not noticed whether the colours were reversed in 
the second bow seen from Adam’s Peak, but observed 
that this bow nearly, but not quite, touched the inner 
one. 

** Note on the Internal Capacity of Thermometers,” by 
A. W. Clayden, M.A., read by Professor Reinold, secre- 
tary. The author proposes to determine the volume v of 
the mercury by measuring the capacity c of a detached 
piece of the same tube of known length and thence in- 
ferring the volume of ¢ degrees of the thermometer tube, 
the length of which is equal to that of the piece of tube 
taken. By assuming the value of a (the coefficient of 
apparent expansion of mercury in the particular kind of 
glass) to be known, the volume of the mercury in the 
thermometer can be calculated, since c=tav. Professor 
Riicker remarked that there were often considerable 
differences in the sectional area of different parts of the 
same tube, and hence the method would probably not be 
very reliable. 

On the motion of the President, a vote of condoience to 
Mrs. Guthrie on her sad bereavement was passed unani- 
mously. 





Mexican Raitways.—The Mexican International Rail- 
way is under construction. The rapidity with which 
work is pushed on to Lerde will largely depend on the 
extent of coalfields, tributary to the line, which are now 
being explored by competent experts, 
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DYNAMO-ELECTRIC MACHINES. 


9688. H. Lindley, Salford, Lancaster. Driving 
Gear for Dynamos, [8d. 6 Figs.) August 14, 1885.—Ac- 
cording to this invention, rotary motion is imparted to dynamos 
by means of friction driving gear. To the base of the dynamo are 
secured curved strips or rockers of cast iron arranged so that the 
dynamo machine is capable of a slight rocking motion in the plane 
of its spindle. The object of these rockers is to enable the friction 
pulley to be held in firm contact, all along the driving surface, 
with the wheel that drives it, and to insure that no undue pres- 
sure is caused in the bearings of the dynamo. (Sealed September 
14, 1886). 

7544. H. J. Smith, Mountain View, New Jersey, 
U.S.A. Dynamo-Electric Machines, (8d. 3 Figs.) June 
4, 1886.—This invention relates to the class of dynamo-electric 
machines employed in generating an intense current of electricity 
for firing fuzes, &c. The improved construction is based on the 
fact that the field magnet and armature of a small dynamo may 
be quickly brought to saturation by an accelerated motion of the 
armature, and that when the current is at its maximum the break- 
ing of the circuit will cause the extra current generated in the 
coils to be discharged either through the air at the point of rup- 
ture of the current or through a derived circuit connected with 
the terminals of the field magnet. When the handle H and the 


rp Fig. 1. 





















































rack-bar E are pushed down quickly, accelerated rotary motion is 
imparted to the pinion D, and the armature B is rotated between 
the poles of the field magnet A, generating a current which charges 
the field magnet and armature to saturation. Just before the 
rack-bar E reaches the extreme limit of its downward travel, the 
or k strikes the spring key I and breaks the electrical connection 
v»ebween the screw m at the instant the maximum of current and 
of magnetisation of the field magnet is reached, so that the extra 
current flowing from the winding of the field magnet and arma- 
ture is compelled to pass through the external circuit and thus 
heat the wires of the fuzes included in that circuit, causing the 
exvlosion of the fuzes at the distant points. (Sealed October 19, 


7860. S.P. Thompson, London. Dynamo-Electric 
Machines. [8d. 6 Figs.) June 11, 1886.—This invention re- 
lates to simple dynamo-electric machinesin which there is a single 
magnetic circuit, the field magnet being formed preferably in one 
piece without joint. The illustrations show the two ways of form- 
ing the field magnets MM. The coils are shown in position at 








CC. The armature frame and core consist of thin iron washers 
insulated from one another and supported on an insulated cylinder 
or mantle held upon spiders. The external conductors of the 
armature may be secured by weaving or lacing the conductors 
with insulating thongs, laces, strips, or straps after the manner of 
wickerwork, (Sealed October 8, 1896). 


ELECTRIC LIGHTING. 


9325. W. Lahmeyer, Hanover, Seormany. Regu- 
lating Devices for Electric Lamps. [lld. 8 Figs.] 
August 4, 1885.—According to this invention the expansive power 
of gases developed by electrolysis is used as the motive power for 
the regulation ; any deviation of the main current in a gas-tight 
electrolytic cell giving rise to the generation of gases which cause 
a rigid part connected with tne carbons to continually advance in 
proportion as the latter are consumed. Referring to Fig. 1, K is 
the electrolytic cell containing the decomposing substance and 
the electrodes g which are in a shunt circuit. The cell K com- 





municates with a vessel G filled with glycerine which is placed in 
communication with the tube H, in which movesa piston or float 
which is in direct connection with the lower carbon-holder. The 
current generated by the dynamo D forms the arc in the main 
circuit, indicated by feathered arrows. When the carbonsare at 
too great a distance apart, the increase of the current in the shunt 
occasions an augmented generation of gas, and the consequent 
rising of the piston, thereby shortening the voltaic arc. By means 
of the resistance R the strength of the current in the shunt 
circuit is so regulated as to cause the evolution of gas to such an 
extent that the lower carbon is always raised as much as the 


Fig. 2. 
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length burnt away from both carbons. As shown in Fig. 2, a con- 
stant position of the arc is obtained by dividing the electrolytic 
cell included in the shunt into two compartments by the porous 
partition d. If water is used as an electrolyte, the volume of 
hydrogen separated is double that of the oxygen. As this propor- 
tion corresponds to the proportion of the burning away of the 
carbons, the motion of the positive carbon can be effected by the 
expansive power of the hydrogen evolved, and in the same manner 
the motion of the negative carbon by that of the oxygen. (Sealed 
October 5, 1886). 


9762. J. E. Liardet, London. Portable Electric 
Lamps, (8d. 3 Figs.) August 17, 1885.—The improved lamp 
consists of a vase of porcelain divided by an internal cover into 
a lower and upper compartment. The lower part is divided into 
separate cells 'centaining exciting liquid into which the battery 
plates dip, which are suspended from the internal cover. Upon 
the top cover of the vase are grouped incandescent lamps pro- 
vided with opalescent shades and reflectors. An asbestos cord 
fastened to the internal cover, can be wound on a barrel, 80 as to 
lift the elements out of the liquid and thus extinguish the lamp. 
(Sealed October 5, 1886). 


11,381, A. Brin, Paris. Electric Lamps. [6d. 2 Figs.) 
September 24, 1885.—This invention relates to the employment, in 
place of the various forms of carbons, ofja basic product of alumina, 
magnesia, and silex, which does not undergo any molecular disin- 
tegration under the action of the voltaic arc. The basic product 
is placed between two longitudinally perforated carbon conductors 
to which the wires are attached, and is perforated opposite the 
centres of the conductors so that the are strikes through the per- 
foration. (Sealed September 17, 1886). 


15,325. C. Seel, Charlottenburg, Germany. Con- 
necting Threads of Carbon with Platinum Wire, 
(8d. 5 Figs.) December 14, 1885.—The enlarged ends of the 
platinum wires and of the carbon bend being placed between two 
india-rubber dies, the air contained in the recesses of the dies is 
pumped out and a vacuum created at the place of connection of 
the platinum and the carbon. Blacklead paste is then run into 
the space where the vacuum exists, thereby forming a secure con- 
nection between the platinum wire and the carbon thread after 
the paste has become cold. (Sealed October 1, 1886). 


741. T. Stanley and C. Richardson, Hyde, Cheshire, 
and A. H. Davies, Newport, Mon. Arc Electric 
Lamps. (8d. 2 Figs.) January 18, 1886.—This invention has for 
its object to allow the feed rod or rack to descend by gravity or be 
pushed up or down by mechanical means, in a gradual and steady 
manner, without the use of a train of wheels or reducing gear. 
This is effected by means of the combination of a wheel of in- 
creased size with some form of escapement at its circumference, 
with a balance wheel or pendulum, to retard and regulate the 
rotary motion of the large wheel. (Sealed September 24, 1886). 


6167, O. R. Swete and W. C. Main, London. Manu- 
facture of Filaments for Incandescent Electrical 
Lam [4d.] May 6. 1886.—The carbon filaments are manu- 
factured from Mexican fibre or other suitable vegetable fibre by 
dipping the fibre into a solution of pyroxiline, drying and reducing 
it to the required uniform section, and then carbonising it. (Sealed 
September 24, 1886). 


TELEGRAPHY AND TELEPHONY. 


8491. A. Coleman, Edgbaston, Warwick, and F. 
Brown, Walsall, Staffs. Signalling and Switching 
Apparatus for Telephonic Purposes. (8d. 2 Figs.) 
July 14, 1885.—Inventor claims ‘‘the securing of a perfect rub- 
bing contact between or with metallic surfaces when the flap of 
an electrical indicator is brought into action ;” and “that these 
metallic surfaces are secured from mechanical damage and pro- 
tected from dust.” (Sealed September 3, 1886). 


9741. A, M. Rosebrugh, Toronto, Canada. Means 
and Devices for Telegraphic and Telephonic Pur- 
poses, [ls. 1d. 19 Figs.) August 15, 1885.—This invention 
relates to the combination of two parallel circuits with telephonic 


waves of the voice act directly upon the electrodes or contact 
pieces themselves, The improved transmitter consists of 
number of rods or tubes of carbon lying loosely on or in conduct- 
ing supports and against each other, so that the conducting sup- 
ports are bridged by the rods or tubes. (Sealed September 3 
1836). 


11,120. S.P. Thompson, London. Telephonic Appa- 
ratus, (8d. 7 Figs.) September 18, 1885.—The transmitter 
constructed according to this invention is designed to be held in 
the hand, and to work in any position. Rods of platinum, brass, 
or coke carbon are arranged in loose contact ina frame to which 
the corresponding contact pieces of suitable material are attached. 
The transmitter, which may be used also for receiving, is con- 
nected to the primary circuit of an induction apparatus consisting 
of a primary and secondary wire wound separately in coils without 
any core or bobbin, and laid side by side, and then wrapped round 
together transversely with thin iron wires. The secondary wire 
of the coil is connected in series with the main circuit, and in 
parallel with the receiving part of the apparatus at the same sta- 





tion. (Sealed September 24, 1886). 
11,500. S. P. Thompson, London. Telephonic 
Instruments. (8d. 12 Figs.) September 26, 1885.—Accord- 


ing to this invention a very large number of small and light micro- 
phones are arranged in parallel arc, and are supplied either singly 
or in groups from a battery or batteries. These microphones are 
so arranged that the vibrations of the voice are simultaneously 
imparted to the whole of them. The illustration shows a trans- 
mitting instrument. A is the mouthpiece and B the diaphragm, 
to the centre of which is connected one end of a rod or tube C, to 
which are fixed pieces of good conducting carbon D having 
recesses d, in each of which is held one end of the microphonic 
carbon rods E. The other ends of these rodsare similarly mounted 
in suitable conducting pieces F. The current is led in by branch 
wires attached to the pieces F and out of the wire attached to the 
tube C. In operating large numbers of microphones at once, or 








where very loud effects are required or a great distance traversed, the 
operation of the instrument may be assisted by aiding, by mechani- 
cal vibration or by heat, the action which goes on at the points of 

tact of the microph when they are vibrated by the voice. 
Mechanical motion is imparted to the microphones by means of a 
friction drum with a friction brake driven mechanically, but con- 
trolled by the vibrations of the voice, which act by means of a 
suitable diaphragm upon the friction brake. Or else an electro- 
magnet may be used, so that as the currents circulating in its coils 
are varied by the action of the microphone, the electro-magnet 
imparts mechanical movements to its armature which assist and 
amplify the vibrations. When heat is applied, heated air is passed 
from a burner through the tube, which serves as an electrode or 
as a support for the contact pieces of the microphones. (Sealed 
October 5, 1886). 


11,501. S.P,. Thompson, London. Telephones, (8d. 
8 Figs.) September 26, 1885.—This invention has for its object to 
construct compact and efficient instruments of great power. The 
improved telephones, called ‘‘ dynamo telephones” by the inventor, 
may serve either as transmitters or receivers, and act on the same 
principle as that on which dynamo-electric or magneto-electric 
machines of any of the well-known types act. But the armature 
or some part of it is made capable of vibration instead of the usual 


Fig.1. 








rotation on an axle. The armature may be of any well-known 
form, but the commutator common in dynamo-electric machines 
is not employed. The armature A is mounted so as to vibrate on 
a pivot a° fixed in any suitable supports in front of the poles of a 
permanent magnet B. There are two coils a or the iron cores a? 
carried by an iron yoke a4 mounted on an elastic hub. A con- 
necting-rod ¢ makes the necessary communication between the 
armature and the diaphragm d. The function of the diaphragm is 
purely acoustic. (Sealed October 22, 1886). 


1 . D. J. Smith and D. Sinclair, Glasgow. 
Telephonic Apparatus. (8d. 8 Figs.) October 21, 1889.— 
This invention has for its object to enable the operators in tele- 
phone exchanges to check the payment of charges made for the 
use of telephonic communication in public call boxes and offices 
connected to the exchange. The improved check apparatus con- 
sists of 2 box having in it two shoots provided each with a spring 
so fitted as to be acted upon by coins passing through the shoots, 
one set of contacts being in the line circuit connected to the 
exchange, and the other in a local battery circuit, so that signals 
of different kinds may be automatically transmitted to the ex- 
change by the passage of the coins through the respective shoots. 
For the use of suscribers, contact-making devices in the respec- 
tive circuits, and operated by suitable keys, are provided. (Sealed 


). 








instr ts in tion with each, and an “ anti-ind 

device so arranged and combined together as to constitute in 
effect three sets of simultaneous and independent telephones on 
two parallel lines. Two separate telephone lines each duplexed 
with a telegraphic apparatus, may be united by means of the com- 
bination of a condenser or other inductor, so that the two lines con- 
stitute one for telephonic purposes, whilst the inductors serve as 
a translating device. This invention further relates to the use in 
a telephonic circuit or main line, of differentially wound coils in a 
receiver, one coil being connected to or bridged by a condenser, 
or an anti-induction device, and so arranged as to be responsive 
totelephonic or induced current signals, but neutral to voltaic or 
battery currents. (Sealed October 22, 1886). 


11,056. G. L. Anders, London. Telephonic Trans- 
mitters. [8d. 2 Figs.) September 17, 1885.—The contacts of 
the transmitter are arranged so that one of them is actuated by 
the diaphragm, whilst the other is held against it in the requisite 
manner by being attached to a yielding mass of cork which is car- 
ried by a pendulum or weight. (Sealed September 3, 1886). 

11,057. G.L. Anders, London. Telephonic Trans- 
mitting Instruments, (8d. 4 Figs.) September 17, 1885.— 
According to this invention no diaphragm is used, but the air 








1899. G. A. Cardwell, Brooklyn, U.S.A., and W. P. 
Arnold, New York. improvements in the Art of 
Telegraphy. [ls.8d. 9 Figs, February 9, 1886.— Inventor 
specifies three distinct methods of carrying out the present in- 
vention. The first method consists in a novel applicatiom of the 
multiple system of transmission, and particularly of what is known 
as the ‘‘Gray harmonic system.” By the combination in groups 
of given electrical pulsations, the application of the separately 
transmitted pulsations is increased, and as many distinct acts are 
accomplished, as combinations may be formed from a given series 
of fundamental pulsatory currents. The second method consists 
in the employment of several relays responsive to separate tone 
currents, and adapted when operated conjointly to effect a ‘‘ per- 

tation of the multiplesystem.” According to the third method, 
currents differing in direction and in strength or ténsion are em- 
ployed, and the receiving apparatus being adapted to respond to 
such currents, so that by the conjoint action of a series of electro- 
magnets responding successively to grouped currents differing in 
strength and direction, such grouped currents are resolved into 
the printing or recording of signs or characters or audible signals, 
each signal being produced in regponse to an arbitrarily selected 
group of currents. (Sealed August 20, 1886). 
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7880. The Stanhope Company and G, L. Anders, 
London. Diaphragms or pans for Electrical 
Telephones of the Kind known as Membrane Tele- 
phones. [4d.) June 15, 1886.—According to this invention 
the diaphragms are composed of celluloid, or of parchment or 
goldbeater’s skin covered on one or both sides with celluloid. 
(Sealed September 21, 1886). 


INDICATING AND RECORDING. 


10,384. A. Dalziel, Salford. Automatic Electric 
Fire Alarm. [6d.] September 2, 1885.—The improved alarm 
consists of a syphon containing mercury, and arranged so that 
whenever the temperature rises beyond a certain point, the expan- 
sion of the airin the bulb and the closed arm of the syphon forces 
the mercury downwards in that arm and upwards in the other 
until it reaches the lower end of a suspended copper wire, thus com- 
pleting an electric circuit and giving an alarm. (Sealed September 
8, 1886). 


10,832. W. P. Thompson, London, (i). Lenaerts and 
H. L’Oliivier, Brussels.) lectric Indicator Applicable 
to Gas Cocks. (8d. 3% Figs.) September 12, 1885.—This in- 
vention has the object of obviating the danger incurred by turn- 
ing off the gas at the meter, whilst the gas burners are left open, 
According to this invention, if the meter be turned off the closing 
of an electric circuit is effected at the same time by means of a 
suitable contact arrangement, and a bell rings until the circuit is 
broken by closing the gas cock which was left open. (Sealed 
September 7, 1886), 


10,891. H. G. Ellery and J. T. Gent, Leicester. 
Electrical Indicators, (8d. 2 Figs.] September 14, 1885. 
—This invention relates to improvements in the construction of 
electrical pendulum indicators. The improvements consist in 
securing the electro-magnet by means of its projecting poles which 
are driven into or screwed to a bracket carrying a moving or 
swinging pendulum. (Sealed September 21, 1886), 


11,898. W. P. Thompson, London. (C. L. Clarke, New 
York, U.S.A.) Apparatus for Electrically Indicating 
or Recording at a Given Point the Movements of 
Indicators or the like at a Distance, or the Move- 
ments of any Regularly Operated Device, [1ld. 6 Figs.) 
October 6, 1885.—C represents a circuit-closing arm which may be 
operated by variations in temperature or pressure, or by any 
other force whether constant or variable, to make contact with 
one or the other of the fixed contact arms C!, C2, and thus cause 
electrical impulses to be transmitted to the indicating arm P of 
the receiving instrument. The currents required for operating 
the various devices are derived from a battery O. The functions 
of the currents transmitted through the electro-magnets F!, F2are 




















to operate the wheel E! and thus move the arm C! or C2 out of 
contact with the arm C, Electro-magnets H!, H2 serve to establish 
a shunt circuit round the points C when a circuit is first completed 
by these, in order to protect the contact points. The wheel N 
which carries the pointer P is actuated by currents passing through 
the electro-magnets M1, M®. The necessary interruptions of the 
battery circuit are effected by means of the electro-magnet Q, 
whilst the electro-magnet Q! is employed to give an indication in 
the event of the strength of the battery O becoming insufficient to 
supply acurrent of the strength required to operate the devices, 
(Sealed July 23, 1886), 


CONDUCTORS, INSULATORS, &c. 


11,513. A. Whalley, Blackburn, Lancaster, Ap- 
liances for Jointing or Connecting Electric Wires. 
Sd. 4 Figs.) September 28, 1885.—The ends of the wires to 
be joined being first scraped bright and heated, are inserted into 
a tube containing molten solder. When the solder has solidified, 
the fastening and connection is complete. (Sealed October 5, 1886). 


11,569, P.M. Justice, London. (H.C. Spalding, Boston, 
Mass., and P. McMackin, Lonsdale, Rhode Island, U.S.A.) 
Laying Electrical Conductors in Subterranean Lines, 
and the Construction of such Lines. [1s. 1d. 31 Figs.) 
September 29, 1885,—The pipe or conduit used consists of an 
upper and lower section fitted together, with longitudinal ribs 
along the joints, with spicket and sleeve ends, and with suitable 
spouts or branch tubes. In the pipe are non-conducting holders 
in which the wires are held in position without touching each 
other, These holders are preferably fusible superposed block 
segments placed at intervals apart in the pipe, and between the 
several series of wires. These Selaere are arranged in the lower 
sections of the pipe, and after the wires are in position the upper 
sections are set in place, thus completing the pipe section. 
Through openings in the upper section a non-conducting compo- 
sition is then poured in, filling the inter.or of the pipe. When 
the composition hardens the wiresare held in place, and insulated 
from one another as well as from externa’ objects. This inven- 
tion further relates to an improved spool-holding carriage for lay- 
ing underground conductors. (Sealed October 5, 1886). 


11,572, P.M. Justice, London, (i. C. Spalding, Boston, 
Mass., U.S.A.) Improvements in the Operation of 
Svbterranean Lines of Electrical Conductors. (11d. 
10 Figs.) September 29, 1885.—This invention has for its object 
the prevention of the retarding effects of electrostatic induction 
of subterranean systems, and more particularly in its relation to 
the conduit for the protection of conductors described in the 
preceding invention. According to the present invention, the re- 
tardation due to the earth’s electricity is largely diminished by 
inclosing the insulated conductors in a metallic sheath or screen 
entirely disconnected and insulated from the ground. (Sealed 
October 5, 1886). 


7548. H. H. Lake, London, (J. F. Munsie and H. N. 
May, Chicago, U.S.A.) Testing Stations, Chiefly De- 
signed for Use in Connection with Conduits for 





Electric Wires. (8d. 7 Figs.) June 4, 1886.—This invention 
relates to the arrangement of binding-post boards in the testing 
stations, and to their connection with the wires in the main por- 
tions of the conduits. (Sealed September 10, 1886). 


INDUCING CURRENTS, 


9706. C. D. Abel, London, (J. C. Piirthner, Vienna.) 
appersnae for Producing Induced Electric Currents, 
(ild, 10 Figs.) August 14, 1885.—According to this invention, 
the possibility of constantly utilising the primary generator and of 
doubling the number of currentimpulsions induced in thesecondary 
circuit, is afforded by the simultaneous use of two inducing coils 
through which the current is to flow alternately, that is, every 
time the shunt of one primary coil is broken, the shunt of the 
other coil is closed at the same moment. The revolving shaft 
carries four metal discs D, E, F, G, insulated from it, and having 
their circumferences divided into a number of conducting and 
non-conducting squares; the non-conducting squares are dis- 
tinguished by hatchings in the illustration. Upon the nave of 
the disc D by which the two primary coils a and a!are alternately 
put in and out of circuit, there rubs a spring d electrically con- 
nected to one pole of the primary generator 8, while the circum- 
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ference of the disc is touched by two springs d' and d? arranged 
so that one of the springs will be passing from a conducting square 
to a non-conducting one, while the other spring just passes from 
a non-conducting square. These two springs are the terminals of 
shunts issuing from the one pole of the primary generator, The 
circuits of the primary current are shown in full lines. The disc 
E serves for opening and closing the extra current shunts corre- 
sponding to the inducing coils @ and a'. These extra current 
shunts are indicated by interrupted lines. When, as shown in the 
illustration, the spring e' touches a conducting square, nearly 
the whole of the current arriving through the spring d, instead 
of returning from the spring d!' to the negative pole of the gene- 
rator S by the way of the coil a, will follow the communication 
of less resistance through the spring e', the disc E, and the spring 
e. The communication serving for taking off the current im- 
pulses induced by the bobbins band 61, and for transforming 
the same into a continuous current, are represented by dotted 
lines. (Sealed September 24, 1886). 


11,331, L. Gaulard and J. D. Gibbs, London. An 
peereres Method of Arranging the Inducing and 
Induced Circuits of Secondary Generators Employed 
for the Distribution of Electrical Energy. [6d. 1 Fig.} 
September 23, 1885.—Inventor claims ‘‘in secondary generators 
employed for the distribution of electrical energy, uniting the 
primary and secondary circuits or coils thereof so a3 to prevent 
the production of static charge.” (Sealed October 22, 1886). 


MISCELLANEOUS. 


8923. A. G. Brookes, London. (J. lL. Huber, Hamburg.) 
Apparatus for Measuring Electric Currents. (sd. 
4 Figs.) July 23, 1885.—An electro-magnet a is inserted in the 
circuit to be registered, and the conducting wires b of this circuit 
are attached to the electro-magnet in such a mannerthat the 
circuit isclosed only when the lever d rests upon the extremity 
of the anchor g,as shown. As soon as the circuit is closed, the 
armature g pivotted ath, isdrawn to the magnet a, and its arm 
strikes against, the lever dso as to cause a sudden raising of the 
lever with its weight c, By this action the lever d is thrown con- 
siderably higher than the extremity of the arm i of the lever 
armature g, the oscillation of the latter being limited by the 
magnet a. The electric current is thus interrupted, and the 
electro-magnet becoming currentless releases the anchor g, and 
allows the leverd to resume its former position; the circuit being 
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again closed, the operation of raising the lever is repeated. The 
oscillations of the lever d are caused by means of a friction clutch 
m to impart rotary motion to a drum ¢, which is fixed on the 
same shaft upon which the lever d is pivotted. A friction roller w 
is placed beneath the drum ¢, and a paper band, wound between 
them and around the drum, is advanced hy the rotary motion of 
thedrum. The fluctuations of the currents are registered on the 
paper band by a pointer z carried by a rack actuated by a pinion 
s which turns with a disc g composed of iron plates, and pivotted 
between electro-magnets 0 inserted in the main circuit. A second 
registering device may be used, consisting of a train of wheels E, 
to which motion is impart«d by means of a pinion secured upon a 
continuation of the shaft which carries the drumt¢, This train of 
wheels causes a disc A to rotate slowly, whilst a pointer B slides 
before the disc. The pointer B may be operated by a solenoid C. 
(Sealed September 28, 1886). 


10,180. P. W. Willans, Thames Ditton, Sorrar. 
Electrical Governors. (Sd. 1 Fig.) August 27, 1885.—The 





illustration shows the governor as applied directly to the throttle 
valve of asteam engine. a is the valve, b' is the connection with 
the boiler, and b? the passage leading to the engine which drivesa 
dynamo by which an electric current is generated. In the posi- 
tion shown, the ports of the throttle valve are open, and a normal 
current is supposed to be flowing in the circuit in which is arranged 
the solenoid bobbin c. h is a spring which in addition to the 
weight of the parts, resists the upward pull cf the solenoid c on the 


cored. If the current increases, the iron core d of the solenoid 
is sucked upwards into the bobbin, the valve @ rises and the 
steam ports are partially closed. If the current decreases, the ports 
are further opened up to a certain point ; but if the current fails, 
the ports are at once closed. By inclosing the solenoid core to- 
gether with the steam valve the friction which a stuffing-box would 
occasion is avoided. (Sealed September 28, 1886). 


10,877. J. G. Livesay, Ventnor, Isle of Wight. Con- 
tact Makers Especially Suitable for Electric Bells. 
(8d. 2 Figs.) September 14, 1885.—The improved contact maker 
consists of two metallic wires, each inserted into one-half of an 
india-rubber tube which is dévided into two equal parts by means 
of a longitudinal diaphragm which is split down the middle. The 
two wires are normally kept from touching each other by the 
split diaphragm. When, however, the tube is squeezed so as to 
elongate the diameter in which the diaphragm is situated, the 
split opens and allows the wires to be pressed into contact. When 
the pressure is taken off, the elasticity of the tube makes it resume 
its former shape and contact is broken. (Sealed September 14, 


6690. R. Richards and H. R. Landon, London. 
Apparatus for Boring to Great Depth for Water, 
Coal, &c., by the Aid of Electricity. (8d. 12 Figs.) 
May 18, 1886.—A is a metal cylinder which is suspended by a wire 
rope from a pulley actuated by suitable hauling machinery. In- 
closed in the wire rope are two or more flexible copper wires. 
This rope being wound round the winding drum, one end is taken 
toa dynamo by which the electric current is generated and is 
transmitted through the entire length of the rope to the inclosed 
electro-motork. The inner cylinder moves freely up and down in 
grooves formed in the outer cylinder A, but cannot revolve, At 
the end of the wire rope is attached a slotted bar b in which is fixed 
a pair of tongs c, the top ends of which rest within a ring d sup- 
ported on the outer cylinder. The lower ends of the tongs are 
turned outwards and hold up a heavy circular weight f, to which 
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are ptr four movable links holding the ends of the clutches 

. Upon the apparatus being lowered to the bottom of the hole, 
the bar b drops by its own weight into a collar h affixed to the head 
of the inner cylinder. This forces in the upper arms of the tongs, 
and releases the weight f, which drops, the links doubling under it 
pushing down the heads of the clutches and thrusting the points 
outwards and into the sides of the bore-hole. When it is required 
to wind up to the surface, the tongs again catch up the weight 
and release the clutches, taking them in clear of the sides. 
Under the motor & and the slow motion gear7/ is an arrangement 
of cams to give a reciprocating as well as a circular motion to the 
boring tool, The shaftm moves up and down on a feather on the 
inner shaft n. The cams are arranged so as to allow the boring 
tool to fall suddenly after being raised to the required height. 
(Sealed October 5, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


| street, Strand, 
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- |eastern coast, and ranging between twenty and a 
QUEENSLAND. | hundred miles from the ‘sea, there emf high 
QUEENSLAND occupies the whole of the north- | range of mountains, which are a northern extension 
eastern part of Australia, covering an area of|of the Great Australian Alps. Between these 
678,600 square miles, and having a coast line of | mountains and the ocean there extends a belt of 
2500 miles. The colony was established on a sepa- | alluvial soil, which is well adapted foragriculture. In 
rate basis in the year 1859, having grown out of | this part there are great forests of fine timber trees, 
the penal settlement of Moreton Bay. The first and as these are cleared the farmer makes his 
convicts were sent out in 1825, and for fourteen appearance to sow and reap his crops. Beyond the 
years the most turbulent and ill-conditioned cri- mountains there is a vast table-land, alternating 
minals were despatched to this district. Ten years with level prairie and gently undulating plains, 
later yet, the first free immigrants arrived and | stretching far away towards the western confines 
settled in the bush near Brisbane. Since then the | of the colony. 
colony has grown and prospered, until we find it in| Queensland, having a length of over 1000 miles, 
the present year one of the most thriving amongst | extending from the 29th to the 11th parallel of 
the dependencies of the British Crown, with a|latitude, has a diversified climate. Inland, the 
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population of 287,475 persons, of which Brisbane, ; greatest depth of country is between 800 and 900 
the capital, supplies 40,000. miles. The elevation of the land, however, princi- 

Brisbane has the advantage of being situated on| pally affects the temperature, the higher downs of 
a navigable river, flowing into the sheltered waters | the mountain ranges have a temperate climate, cool 
of Moreton Bay. Vessels up to 4000 tons burden | south-easterly breezes prevailing ; and for the 
can be brought with full cargoes to her wharves, | greater part of the year the weather is fine and 
and there is a dry dock for repairs that will take|the air bracing. May, June, and July are the 
ships of large size. An extension of this is promised, | winter months, when occasionally a little snow falls 
which will allow the largest mail steamers to be | in the higher lands of the south, although it gene- 
admitted. rally melts as soon as it reaches the earth. De- 
_ Other large towns are as follows ; Rockhampton, | cember, January, and February are the hot months, 
situated at the mouth of the Fitzroy River, about | when the temperature is too high, as a rule, for 
300 miles north of Brisbane, and having a popula-| out-door work to be carried on with comfort. In 
tion of 10,000 ; Maryborough, on the Mary River, | the rainy season, which lasts through the summer 
about 100 miles north of Brisbane, population| months to April, very heavy rains fall, and it is 
12,000 ; and Townsville, on the Ross, over 300| during this time that the crops make progress ; in 
miles north of Rockhampton. These are ports, | the winter the scarcity of rain is a serious draw- 
but other towns and villages, every day increasing in| back. As one proceeds north the climate becomes 
size and importance, are growing up inland. Their) more tropical and the cold less marked and of 
positions may be traced on the map which we pub- | shorter duration. In the inland parts, where agri- 
lish on the present page. ‘cultural operations are mostly carried on, the 

Queensland mainly owes its prosperity to its average rainfall will vary between 20in. and 50 in. 
mineral and pastoral resources. Parallel to the during the year. On the coast line seldom less 


than 50 in. is recorded, whilst in the extreme north 
150 in. of rain will be registered in the course of the 
year. 

By far the greater part of Queensland that has 
been occupied is devoted to pastoral industry. 
At the end of 1884 there were 253,116 horses, 
4,266,172 cattle, and 9,308,911 sheep within the 
colony. In ordinary seasons the price of store 
cattle 24 to 3 years old, averages about 3/. per 
head, whilst fat cattle will fetch 4/. 10s. to 5l. a 
head in the metropolitan market. The exports 
of wool have reached 2,277,858 lb. With regard 
to arable farming, the chief centre is the district 
of the celebrated Darling Downs, where the soil 
is very rich. Wheat, oats, barley, and rye are 
grown as winter crops, being sown in April, 
May, and June, and harvested in September, Oc- 
tober, and November. The natural richness of 
the soil renders cultivation easy, but wheat crops 
are subject to a terrible scourge in ‘‘rust.” Could 
a means of preventing the attacks of this fungus 
be year 5 Queensland would become a grand 


‘| wheat-growing country, but pending this, wheat 


farming is not likely to be a paying industry on 
any large scale. Hay is made from young oats 
and wheat, but ordinary meadow hay, such as we 
have in England, is unknown, although a coarse 
kind of hay is made from native grasses. Lucerne 
is found to be the most suitable green crop. 
Although English grasses do not thrive, some 
American grasses grow well. Various kinds of 
roots are also regular crops on the Downs. 

Upon the scrub lands of the river bunks maize is 
largely grown, together with roots, vegetables, 
grasses, corn, or fruit trees. The sweet potato is 
an important feature. Amongst the special crops 
arrowroot, tobacco, cotton, rice, and coffee are 
mentioned. 

In a country having a rainfall alternating so 
widely between excess and drought as that of 
Queensland, it is evident that a good system of 
irrigation would be of great advantage, and it has 
lately been occupying the attention of the colonists. 
The climatic influences appear to run in cyeles, long 
periods of extreme wet succeeding to seasons of 
unwonted dryness. This is perhaps a characteristic 
of the Australian climate, but it is more strongly 
marked in Queensland than elsewhere, and the 
recent long-continued drought has brought the 
question very forcibly home to the Queenslanders. 
Not much appears yet to have been done in the 
practice of irrigation, taking the colony as a whole, 
but the experiments that have been so far made 
are very promising. Mr. Price Fletcher, in an 
official publication on the agriculture of Queens- 
land, states that the sugar-cane growers of the 
Burdekin delta lands, where the rainfall was de- 
ficient when the water was not intercepted, have 
increased the yield of sugar from one ton to four 
tons per acre by adopting a system of irrigation, 
and there are now in that district alone about 800 
acres of cane fields watered by artificial means. In’ 
other colonies 20 to 40 bushels of wheat per acre 
have been harvested on irrigated fields, whilst on 
adjoining lands, not irrigated, the yield has been 
7 to 15 bushels. 

The means of irrigation already adopted are 
various. Windmills, Mr. Fletcher informs us, of 
the modern American type, are often used for 
watering stock, and for other farm as well as 
gardening purposes. They are generally erected 
over wells, as water appears to be got in almost any 
parts if the sinking be of sufficient depth. Cali- 
fornian and chain pumps are used by the Chinese, 
who are largely employed in raising market garden 
produce in the neighbourhood of large towns. The 
pulsometer pump is also used to a great extent with 
the colonial gardeners, its simplicity of action no 
doubt appealing strongly to those unskilled in 
mechanics in a countgy were engineering establish- 
ments are rare, and metal workers of all kinds get 
very high wages. But in situations where large 
volumes of water have to be raised, the centrifugal 
pump naturally commands the situation, and upon 
some of the large sugar plantations of the north, 
very important installations of centrifugal steam 
pumping engines have been erected. In the 
Burdekin district, to which we have already made 
reference, twelve such irrigating plants are now at 
work. 

It is now nearly twenty-five years since the 
sugar-cane was first grown in Queensland as a 
commercial venture of any importance, the first 
start being made in the vicinity of Moreton Bay. 





About two years later, in April, 1864, sugar com- 
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panies were formed at Brisbane, Maryborough, 
and Mackay, the last-named town having since 
become the sugar metropolis of Queensland. Since 
then steady increase has been made, so that by 
the end of 1869, twenty-eight mills were at 
work crushing the cane from 1230 acres of land. 
Until 1876 the industry throve, but in that year 
a terrible blight destroyed the plants. This was 
a serious check, but the trouble was got over by 
introducing a thinner and hardier growth of cane. 
At that time the output of sugar made in the 
colony was about 15,000 tons. In the years 1879 
and 1880 a sugar mania set in, with very disastrous 
results to the population. Regarding this disaster, 
Government publications state that: ‘‘In 1883-84, 
157 mills were at work, and these were crush- 
ing the cane from 27,792 acres and producing 
34,148 tons of sugar, besides 144,073 gallons of 
rum. There were also 43,367 acres under sugar- 
cane cultivation, and 1,071,413 gallons of molasses 
were the by-product of the industry.” The extra- 
ordinary demand on the labour market soon pro- 
duced exhaustion, and the ‘‘ recruiting schooners ” 
took so long to fill up that kanakas cost 251. to 301. 
per head in place of 12/. as in former times, and 
even then the hands imported were of so inferior a 
description that two labourers could only be 
reckoned as equal to one. This painful episode in 
the history of the colony obtained a widespread 
notoriety from the Government inquiry, not long 
since held, into the question of obtaining native 
labour by means of ‘‘ recruiting vessels,” and is too 
fresh in our memories to require dwelling upon. 
Indeed it is one that may well be forgotten as speedily 
as possible, but to the credit of the Queensland 
Government it must be stated that the trade in 
South Sea Islanders will become illegal after 1890, 
and in the mean time a more stringent watch is 
being kept on those following it. 

It was at this crisis that the competition of 
European grown beet sugar began to be strongly 
felt, and its influence was so great, supported as it 
was by the bounty system of Continental nations, 
‘that the price of the highest quality of Queensland 
sugar became reduced to 15/. per ton, as against a 
former 30/. to 351. per ton. 

It is not, however, the competition of beet sugar 
that the colonial planters so much fear as the diffi- 
culty in obtaining suitable labour. In the hotter 
climate of the north, where the industry has mostly 
thriven, it is said to be impossible to carry on 
operations on a practical commercial scale without 
the aid of coloured labour. The original recruiting 
grounds of the South Sea Islands having proved 
unequal to the supply of this labour, applica- 
tion has been made to Parliament to allow coolies 
to be imported from India under due Government 
supervision. This request has not been granted, 
and, to quote Mr. Price Fletcher’s words, ‘‘ thus 
it is that at the present moment, this extensive, 
important, and climatically suitable industry is 
threatened with extinction if the assertion of the 
present proprietors be correct, namely, that it is 
absolutely impossible to conduct the work of the 
plantations in the tropical zones with white labour 
and find the industry profitable.” 

There is, however, great virtue in Mr. Fletcher's 
‘* if,” and he appears by no means to indorse un- 
conditionally the assertion of the larger proprietors. 
A scheme has been mooted, and indeed already 
tried to acertain limited extent, whereby the virtues 
of co-operation may be invoked to help the colonists 
through their difficulty. According to this scheme 
the farmers are to confine themselves personally 
to cane-growing on a moderate scale, whilst the 
manufacturing processes will be carried on at a mill 
the joint property of the different cane growers. 
The Government, anxious to stop the scandals of 
the native labour traffic, but naturally adverse to 
killing any branch of the industry of the colony, 
has taken more than a benevolent interest in the 
scheme, for the Legislative Assembly has voted a 
sum of 50,000I., which is to be lent to some farmers 
in the Mackay district for the purpose of giving the 
proposals a fair test. 

The system of a central factory taking the pro- 
duce of many cane growers has been in use some 
time in Queensland, but such mills have belonged 
to separate proprietors. Thus in the Maryborough 
district the gigantic refinery of Yengarie, the pro- 
perty of Messrs. Cran and Co., has been for some 
years at work. In this case the farmers possess 
their own rolls, and the juice only is carried into 
the factory, which is fed from twenty-five separate 
mills. The juice after being charged with lime to 


prevent acidity is conveyed to the factory either by 
road or river; but by far the more important manner 
of transit is by means of an extensive system of 3-in. 
underground pipes. These have been laid between 
the various millsand the central refinery, and through 
them the juice is forced for miles by powerful pump- 
ing engines. The amount of juice treated in this 
refinery amounted in 1885 to over ten million gal- 
lons. The price allowed is 151. a ton ; but this the 
farmers say is too low, and that they would get more | 
for their produce were the factory subject to com- | 
petition. Near the town of Bundaberg, about 50 
miles further north, there is a somewhat similar 
system in operation, a gigantic refinery having been 
erected at Millaquin. 

The Mackay district, on the Pioneer River and 
lying within the tropics, is the great sugar produc- 
ing region of Queensland. Here the soil is fertile 
and the climate favourable, and it is said that over 
two millions sterling have been spent within recent 
times upon the development of plantations and 
the erection of mills. Although there were a few 
farmers who grew cane only, the system here fol- 
lowed has been that of combining plantation and 
mill under one ownership ; but it is here, as we 
have stated, that the co-operative principle is to be 
tried. If successful it must necessarily completely | 
alter the conditions of the industry in this part. 
Few of the present establishments have cost less 
than 50,000/., many as much as 100,000/. and more, 
and some have as much as 1500 acres of cane under 
cultivation, besides what may be brought from the 
small farmers ; in the larger mills the daily output | 
exceeds 30 tons. | 

The following Table shows the exports of the | 
mineral products of Queensland with their values | 
up to December 31, 1885: | 
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Coal is very widely diffused in‘Queensland, exist- 
ing on the whole area of the river plains between 





| Iron, per cent. 
| Manganese .. 


The Borehole Coal Company, of Bundaba, showed 
cases of samples of coal suitable for steam purposes 
and for gasmaking. Some boxes of coal shown 
by Mr. Lewis Thomas, of the Aberdare Col- 
liery, also of Bundaba, are described by Mr. 
Gregory as ‘‘ good moderately hard coal with 
curved fracture ; makes an excellent hard coke, 
burns freely, leaving 8 per cent. of soft ash.” 
Mr. James Robertson, of Maryborough, sent a 
case of coal which showed the depth of seam. 
This coal is described as of ‘‘a rich, bituminous, 
bright character, tender in structure.” For steam 
purposes we are told 1 lb. will evaporate 8? lb. of 
water. For gas making one ton will yield 10,250 
cubic feet of 15-candle gas. It makes a strong 
metallic coke. There are 12 in. of fireclay sepa- 
rating the upper part (3 ft. 6 in.) from the lower 
(32 in.) Large deposits of coal have also been found 
to exist in the Darling Downs. 

It is stated, however, that iron ore exists in 
large quantities, and in close proximity to the 
coal. Some samples that were shown at the Ex- 
hibition were analysed by Messrs. Gilchrist and 
Riley, and gave the following results : 
No.1. | No.2 

| 62.27 
} nil 





No. 3. 


50.27 
nil 

28.60 

trace 
05 





Sillcious matter 
Sulphur van 
Phosphoric acid 
Phosphorus .. 
Moisture 


02 
trace 








No. 1 was a specimen of Mount Morgan limonite 
and averaged about 7 oz. of gold per ton. 

No. 2, Happy Valley, Bowen magnetic iron ore. 

No. 3, red hematite from Normanton. 

A large deposit of manganese ore was found at 
Gladstone more than twenty years ago; and is 
situated on the shores of one of the best natural 
harbours in the colony. This has never been 
worked to any great extent, only about 500 tons 
having been shipped altogether. 

Gold mining is the most valuable of the mineral 
industries of the colony. It was in 1858 that gold 
was first known to exist in quantities in Queensland, 
which was thena part of New South Wales. Just 
ten years later the celebrated Gympie Goldfields 
were discovered, and since that year the yield has 
increased to a large extent as may be seen by the 
following figures : 


PRODUCTION O¥ GOLD IN QUEENSLAND FROM 1860 To 1885, 





1860, 


1861, | 1862. 1863. | 1864. 1865. 1866. | 1867. | 


1868. | 1869. | 1870. | 1871. 1872. | 1873. 





Gold in ounces! 4,127 | 1077 | 190| 8,000 
Value in | 


— ster- 
.. 14,576 | 3928 os | Same 83,292 


22,037 | 25,339 , 22 





ing .. 


| 92,988 85,561 | 170,000 | 593,516 | 523,041 489,139 | 616,907 
| 


)916 | 48,213 | 165,801 | 138,221 136,733 | 171,937 186,019 194,895 
| | | 
| 


| 060,396 | 717,540 





= 1878. | 


1874. | 1875, | 1876. | 1877. 


1879. | 1880. | 1881, | 1882. 1883, | 1884, | 1885. 





Jold~ in 
ounces 
Value in 

pounds 
sterling .. 


| 
| 283,592 | 
| 


1,052,490 | 


375,586 | 391,515) 374,776 | 353, 266 


| 
| 


1,356,071 | 1,498,433 | anced 1,307,084 
| 


| 


251,552 | 228,120 2,72), 212,783 | 307,804 | 300,000 


1,024,337 | 820,643 925,012 | 829,655 744,741 1,077,314 /1,050,000 
} 











the mountains and the Pacific ; but up to the pre-| One of the most attractive features of the recent 
sent, sufficient attention does not seem to have been | Queensland exhibit at Kensington was the gold 
paid to working it, considering the importance of | quartz mill, which was shown at work in the 
the subject. The yield of coal for the year 1885 _ grounds, having been erected by Mr. J. N. Longden 





was 209,500 tons. 
Ipswich, about twenty-four miles from Brisbane, 

is the chief centre of the coal industry. The out- | 
crops of seams are numerous and rich, and the 
product is described as ‘‘a bright bituminous coal 
with veins of brighter lustre running irregularly 
through it. Itignitesand burns very freely, giving 
an oily flame and much black smoke. The per- 
centage of ash is about an average of ten, some- 
times as low as six. It is usually brittle, and 
breaks into cubical masses. Asa rule it cokes well, 

and is much esteemed for both gas and steam.”* 
The coal exhibits that were shown at South Ken- 
sington were certainly not worthy of the resources 
of the colony. The chief of these was a sample 
from Bundaba Main Seam, which is near Ipswich. 
This is described by Mr. Gregory, the Government | 
geologist, as a hard steam coal with cubic fracture, 
and which cokes well. Tests made have given: | 
Volatile in coking 287 
Fixed carbon ... ; a - xe 640 
ASG”... es ses te Rees as 73 
1000 


~ * ©The Coal Resources of Queensland,” by the Rev. 
J. E. Tenison Woods, F.G.S., &c., 











for the Queensland Commission. It consisted of a 
battery of five stamp-heads, each weighing 800 lb., 
and having a drop of 9in. and striking 80 blows 
per minute. The manufacturers were Messrs. John 
Walker and Co., of Maryborough, Queensland. 
Mercury was used throughout as the amalgamating 
agent. With this mill the whole process of obtain- 
ing gold from the rough quartz was shown, and 
never failed to attract a large number of sightseers. 

As will be seen by the figures we have quoted 
above, tin ranks next to gold in importance. It was 
first discovered as alluvial, or stream tin, close to 
the New South Wales border of the colony, in 1872. 
A town known as Stanthorpe sprung up and for a 
time the work was very successful. No remunera- 
tive lode tin being found in this locality, and the 
alluvial claims becoming to a great extent worked 


out, the main centre of the industry became trans- 


ferred to Herberton, and situated on the Wild River, 
in the north. The tin is found in both reefs 
and in alluvial deposit, the former being of most 
importance. A railway is being constructed to 
connect these tin-fields with the ocean at the port 
of Cairns. wid, 

There are other parts of the colony where tin is 
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found, but the Herberton district is the principal. 
During the year 1884, 450 tons of stream tin, of 
the value of 16,200/., and 1900 tons of lode tin, of 
the value of 68,4741., were produced in the Her- 
berton fields. In this year there were exported 
from the colony 3383 tons of ingot tin and tin ore, 
the value being 130,460. The best year was in 
1873, when 8938 tons were exported, of a value of 
606,184. 

Silver and lead are found in Queensland to some 
extent. The principal form in which silver is 
known is as galena, and horn-silver has been found 
as rich as 75 per cent. of silver. Large smelting 
works have been erected quite recently at Ravens- 
wood, and are now turning out lead and bullion in 
quantity, and it is thought that the example will be 
followed in many other instances. The Herberton 
silver-field is celebrated for its rich finds in pure 
horn-silver. 

Copper occurs frequently in its metallic state in 
various parts of the colony. Some time ago a solid 
lump of virgin copper, weighing half a ton, was 
found in the Cloncurry copper mines. A block of 
carbonate of copper from the same district, and 
weighing 1} tons, giving 27.5 of copper on assay, 
was shown in the Exhibition. The low price of this 
metal, due to South American competition, has, 
however, all but killed the industry for the time, only 
two tons being exported in 1884. Should prices 
ever rise to a remunerative scale again, no doubt 
the export of copper will prove a source of wealth 
to this colony, as there appear to be extensive 
deposits. The highest annual export total of copper 
was reached in 1868, when over 9000 tons were 
shipped. 

Queensland possesses many kinds of valuable 
timber trees of various descriptions. Those found 
in the south are naturally of the same description 
as those growing in the neighbouring colony of 
New South Wales. Of the latter we have already 
dealt in our former article on that colony. * 
The blue gum (Eucalyptus tereticornis) is known 
as the grey gum in New South Wales, whilst that 
which there goes by the name of blue gum is the 
Eucalyptus globulus, an important tree that does 
not appear in the Queensland collection. On the 
other hand, the grey gum of the latter colony is the 
Eucalyptus saligna, which is found also in New 
South Wales, and is there known by the same name, 
so that there are two distinct trees known as grey 
gum in that colony. These facts show the con- 
fusion that may arise from using only popular 
names in attempting to define the timbers of 
different localities. 

In the Exhibition there was an _ excellently 
arranged collection of the chief woods of the colony. 
Unfortunately many of the specimens showed signs 
of having been cut unseasonably, a remark which 
applied to a large proportion of the colonial timber 
exhibits that were shown in the Exhibition. The 
general fittings of the court were of the Bunya 
Bunya pine (Araucaria Bidwillii), a tree peculiar to 
the colony. 

In bringing this necessarily imperfect notice of 
the Queensland exhibit in the late Exhibition to a 
conclusion, we have pleasure in bearing testimony 
to the excellence of the catalogue prepared by the 
Commission ; it is a duty we feel additionally in- 
cumbent on us as we have found our labour much 
lightened by the full and orderly arrangement of 
the references contained in that compilation. 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From our New York CorRESPONDENT.) 
(Concluded from page 514.) 

THE next paper of the session was by Porter W. 
Shimer, of Easton, Pa., entitled ‘‘ Titanium Car- 
bide in Pig Iron.” The ingenious method employed 
by Mr, Shimer in separating the crystals, gave him 
sufficient material to prove his case. 


Tron Mountatn AnD Pitot Knos. 

In the evening Professor W. B. Potter treated 
the Engineers to an extremely pleasant discourse on 
‘Tron Mountain and Pilot Knob.” The former is 
some eighty miles south of St. Louis, and rises 
about 195 ft. above the railroad. The hill is of 
rudely stratified porphyry seamed by a number of 
veins of iron ore varying in width. The ore is a 
blue crystalline specular, and most of the working 





* See page 126 ante. 








is done in open cuts. The professor illustrated his 
remarks by a map, and stated that, after stripping 
the surface ore, a number of large veins running as 
high as 30 ft. to 40 ft. in thickness have been 
opened. A borehole some years ago disclosed the 
fact that previous to the period when the Silu- 
rian series was deposited, the Iron Mountain por- 
phyry was a dome-shaped eminence covered with 
débris of ore. Lying directly in the porphyry in 
some places, and again upon a vein of solid ore, 
there is a bed of conglomerate which is composed 
of decomposed ore, and known as black ore. This 
black ore has but a small amount of clay in it, and 
is easily worked. In one cut it has been opened 
about 200 ft. It lies there on a vein in the por- 
phyry about 100 ft. thick, but as it dips more flatly 
than the porphyry, a wedge of the latter comes in at 
a greater depth. Above the black ore is the magne- 
sian limestone, and then a transition bed of cal- 
careous sandstone, upon which is sandstone. On 
the main mountain the ore has been traced 3000 ft. 
on its outcrop. On the east side a shaft has been 
sunk 200 ft. and a vein 12 ft. thick was found, 
which widened to 25 ft. In order to work the 
black ore a tunnel 400 ft. long was opened with 
stopes 150 ft. to 200 ft. 

The Iron Mountain ore contains apatite, a phos- 
phate of lime sometimes showing as isolated crys- 
stals and sometimes only appearing in analysis. 
The bluff ore at Iron Mountain is graded as: 
‘‘special” up to 0.012 phosphorus, and 62 to 64 
per cent. of iron; ‘‘ extra” between 0.012 to 0.035 
percent. of phosphorus and 63 to 65 per cent. of 
iron ; No. 1 ‘‘ New Bessemer’ for mill and foundry 
iron, with 63 to 65 per cent. of iron; and No. 2 
with 60 per cent. of iron, 0.1 to 0.3 phosphorus, 
The surface ore is graded as ‘‘large lump” from an 
egg-size upwards with 0.03 phosphorus and 66 per 
cent. of iron, and surface jig ore from the separa- 
tors containing 0.04 phosphorus and 64 per cent. of 
iron. Then by hydraulicing the dumps, furnace 
jig ores are obtained. The water is pumped from a 
lake to a point 100 ft. above Iron Mountain, and 
the ore is washed by means of the stream, similar 
to that employed in gold mining. The clay is 
thus removed and the ore left. The richer beds 
obtained in this way are carried to the washers, of 
which there are five. The enriched material is 
dumped into the cone washers, and by means of 
internal flanges the material is moved against the 
current and thus the clay is washed out. The ore 
then passes over a 1 in. screen, and all so passing is 
rejected ; that falling through is carried by bucket 
elevators to screens varying from lin. to }in., }in., 
¢in., and }in. The smallest size is carried to a 
two-pan vertical plunger jig, but the largest size 
go to six Bradford jigs with oscillating plungers. 
The ore is jigged through the bed, which consists 
of ore of a size larger than that which is worked, 
and by attrition this bed-stuff becomes round and 
smooth. The headings and tailings are automa- 
tically delivered into bins and thence into the rail- 
road cars. The drills used are mostly the Ingersoll, 
and are worked by compressed air. The full capacity 
is 200,000 tons, but the present output is 100,000 to 
150,000 tons per annum. The Bessemer ore goes 
as far east as Pittsburg. The extreme hardness of 
the rock renders the working difficult, although 
the company is in a flourishing condition. 

“‘The Condition of Silver in a Sample of 
Litharge” was then discussed by Professor C. E. 
Wait, giving the results of various experiments and 
deducing therefrom the opinion that the silver 
existed as an oxide as well as in the metallic state. 

The concluding paper was then read by Professor 
B. W. Cheever, *‘ On the Conditions of Phosphorus 
in Iron.” The professor having determined that 
he would not have any phosphorus in his chemicals, 
proceeded to describe the method by which he 
eradicated it, and then described his method of 
determining how much of the phosphorus in a 
given sample of iron or steel existed in the shape of 
phosphide and what as phosphate. He also had 
decided that the phosphate is less injurious to the 
metal than the phosphide. 

This concluded the regular papers to be read at 
length. There were a number then read by title, 
which to the writer is very much like a brevet com- 
mission in the army, it may carry rank but there is 
no pay attached. What, for instance, would your 
readers know of the St. Louis meeting if they simply 
had the title to draw from? As well might you let 
a hungry man smell a dinner, and declare to him he 
ought to be satisfied, as he had enjoyed a ‘‘ square 
meal.” Reading by title is a little like Dr. Tanner's 





fast. Still, that your readers may know these 
titled gentry and the subjects they would have dis- 
cussed on if they only had the chance, a list is 
given as follows : 

‘* Russell’s Improved Process for Lixiviating 
Silver Ores,” Charles A. Stetefeldt, New York City ; 
‘*The Dunnachie Regenerative Kiln for Fire- 
brick,” T. Egleston, New York City (carried over 
from Bethlehem meeting) ; ‘‘ Test of Manganese 
Steel,” J. D. Weeks, Pittsburg, Pa. ; ‘‘ Distribu- 
tion and Proportions of American Blast Furnaces,” 
J. Birkinbine, Philadelphia, Pa. ; ‘‘ Studies of 
Sierra Mojada,” R. E. Chism, Saltillo, Coahuila. 

Then in order to insure a full attendance at the 
next gathering, the Mining Institute promptly 
elected sixty-four new members and adjourned 
after the usual votes of thanks to everyone and 
everybody. 


Tue St. JosepH LEAD Mintna Company. 


Seven A.M. is early at this season, but early as it 
was, the members had to rise even earlier, and then 
think of the cooks at the hotel, for ‘‘ civilised man 
cannot live without cooks.” At all events we 
breakfasted at 6.15 a.M., mean time, and took the 
special train on the Iron Mountain road, at 7 A.M. 
This train was scheduled at forty-seven miles anhour, 
and it was at times. A few of the objects of interest 
were pointed out in passing, such as the United 
States Arsenal, Meier Iron Works, Missouri Lron 
Works, South St. Louis Iron Works, Glendale 
Zinc Works, Jupiter Iron Works, Vulcan Steel 
Works, &c. 

We were wide awake by the time we reached 
summit, for the road follows the river and has 
many sharp curves. At this point we disem- 
barked and took a! train of cars on the narrow 
gauge consisting of ore cars with pine boards across 
for seats. The airwassuperb, and the scenery de- 
lightful ; all were in the best of spirits, and the thir- 
teen miles to Bonne Terre was thoroughly enjoyed. 
The railroad, which is simply built to afford access 
to the lead mines, follows the natural surface of the 
ground, and looked not unlike a tobbogan slide, but 
it is effective and answers the purpose of its con- 
struction admirably. Our object was to visit the 
St. Joseph Lead Mining Company, and we were met 
at the station by the president and the directors who 
introduced us to their works after passing through 
a tract of ground of some 12,000 acres, in which 
they pasture quite a herd of cattle. Probably this 
land has been purchased from time to time for its 
timber, although at present they use more coal than 
wood. We also passed a place where they were 
roasting mattes, and were informed this was placed 
remote from the works on account of the noxious 
fumes, which as the wind blew in our direction we 
thought a wise plan. The town is quite pictu- 
resque in its appearance, the houses being white 
and clinging to the sides of several small hills. The 
St. Joseph Lead Works have recently consolidated 
(that is a good American word) with the Desloge 
Lead Company and the Penn. At all events they 
are one of the largest concerns of this kind in 
the Mississippi Valley. The ore is galena asso- 
ciated with pyrite, and occurs disseminated in a 
grey limestone in horizons worked from the surface 
to a depth of 250ft. Two diamond drills are con- 
stantly in use in prospecting the property. We went 
first to a hoisting shaft, the stratum worked being 
60 ft. thick and worked with rock drills. On being 
hoisted it is conveyed to an 800-ton concentrating 
mill, and the rock from the other shafts is carried 
to it on miner’s cars. Eight 9 in. by 15 in. Blake 
crushers break it up, and it drops upon a pair of 
slow-speed 30 in. by 14 in. Cornish rolls, of which 
there are eight, witha 6mm. mesh. All the mate- 
rial not passing through this mesh goes on to a 
bucket elevator. The crushed material encounters 
a stream of water, and is carried to a trough 
from which centrifugal pumps take it to a series 
of seventy-two Parson’s side plunger jigs, or nine 
for the material from each set of rolls. The 
material is jigged through the bed, the headings 
going through while the tailings are discharged 
through the overflow, and the middlings are re- 
moved by hand (this process struck us as capable of 
improvement). At this point the concentrates are 
classified, the richer part is taken to a trough, anda 
screw conveyor gradually moves them towards a 
spout, where they drop into a car, which takes them 
tothe furnace. The middlings are recrushed in fine 
rolls, and are then dressed by means of twelve Hartz 
jigs of the oscillating vertical plunger type, centri- 
fugals again elevating it ; the slime, meanwhile, is 


ENGINEERING, [ Nov. 26, 1886. 











TRIPLE-EXPANSION ENGINES OF THE SS. “NULLI SECUNDA.” 
CONSTRUCTED BY MESSRS, WILLIAM DOXFORD AND SONS, ENGINEERS, SUNDERLAND, 
(For Desoription, see Page 545.) 













Nov. 26, 1886.] ENGINEERING, 543 








BOILERS OF THE SS. “NULLI SECUNDA.” 
CONSTRUCTED BY MESSRS. WILLIAM DOXFORD AND SONS, ENGINEERS SUNDERLAND. 
(For Description, see Page 545.) 






ae 


@2O® eo @ 





a Seo | 







“1g @o0e000 





° 


73 @ © © @ 











































































je} 


1 






















































































































SLR eg 
H Disineiae || . 
: atideh a= 


= = SS eae ee 


ma hCUS 


























2pfeee  * 
























































































544 


ENGINEERING 


[Nov. 26, 1886. 








taken to twenty-four Rittinger tables. The con- 
centrates from these tables go to pointed box 
classifiers, and thence to twenty-four Rittinger 
tables for final cleaning. Two complete sets of 
dressing machinery have recently been added, and 
the capacity is stated to be 1000 tons of rock per 
diem. Under the old régime this quantity per 
week was thought to be something large. The 
rock crushes readily and concentrates easily. The 
yield of last year in the St. Joseph Company was 6} 
per cent., but on account of the Penn diggings it 
is expected to be 9 to 94 per cent. The concen- 
trates from the crushing mill, containing 60 to 67 per 
cent. of lead, are taken to the smelting works, where 
there are eight reverberatory roasting furnaces 60 ft. 
by 12 ft. ; the ore is charged at the point furthest 
from the fire-bridge, and is gradually moved towards 
it. It remains in the furnace about three days, 
and the daily charge is 10,000 lb. to 12,000 lb. ; a 
small quantity of sand is added, and the roasted ore 
is smelted in three water-jacket furnaces 48 in. by 
lift. The slag from here contains about 33 per 
cent. of silica, and the matte, which yields 10 to 12 
per cent. of lead, is roasted, as before stated, in 
heaps. There is also one reverberatory refining fur- 
nace, A furnace of recent introduction is a modified 
form of an old Scottish lead hearth for roasting 
middlings, carrying a large percentage of pyrites, 
and less than 30 per cent. of lead. In this, the ore 
and slack coal are put in at the front, and the 
lead accumulates in the bottom of the hearth, from 
which it is drawn at intervals ; the yield is about 10 
per cent. There are four of these hearths, and 
each has nine tuyeres inthe back. The fumes are 
conducted to an 80 ft. Ems condensing chamber con- 
taining 800 iron plates, thence to a tower filled with 
blocks of wood, on which is a layer of anthracite 
coal, and a spray of water washes the fumes and 
condenses the lead. A suction fan is attached to 
thistower. This process yields about 10 per cent. 
of lead as flue dust and slimes, which goes to the 
reverberatory furnace. This product yields 65 
to 70 per cent. of lead, 20,000 lb. of middlings ; 
18,000 lb. of ore are a day’s work. This method 
is said to be cheaper by 2.50 dols. per ton than 
the Fortschaufelung furnace process, and _ that 
the loss is less. The St. Joe Company produces 
about 10,000 tons of lead per annum; and lead 
is heavy, hence the market just now is dull. 
The visitors were carefully escorted through these 
extensive works, and the usual amount of absurd 
explanations of the various apparatus were heard 
in loud tones on various sides as some young engi- 
neer explained to the ladies the peculiarities of each 
until they wondered how he could know so much, 
and ‘‘ one small head” contain it. While, perhaps, 
in general the young expert might have imposed 
himself on some ladies, yet there were woeful falls 
when the St. Louis girls were considered. Many 
of them understood these matters better than many 
engineers, and one lady especially knew fully as 
much about mineralogy, ores, and smelting works 
as four-fifths of the party, being a professor of the 
subject at one of our well-known scientific schools, 
which position she not only graces, but fills to 
entire satisfaction. 

The company has quite a fine cabinet of ores, 
which were duly admired, and they have built up a 
pretty town, with stores of all sorts, except a liquor 
store, which accounts for the tasteful appearance of 
the dwellings and general air of thrift. They havea 
public library and reading-room, and to those of us 
who have entered the mysteries of the ancient craft, 
what was even more attractive, a well-appointed 
and prettily-furnished Masonic lodge. There is 
also in this place a club-room, containing billiard 
tables, and arranged for social enjoyment for the 
employés. In a word, it is a model town, and 
‘*strikes” are unknown. Sucir solutions of the 
labour problem are the true ones, and worth more 
than thousands of such blatant utterances as mark 
the speeches of the so-called ‘‘ working man’s 
orator,” of which we are now having more than 
enough. That the labour problem is for solution in 
this country is quite true, but the other fact is also 
true, viz., that American citizens are fully equal to 
its solution, and require no advice or assistance 
from any of those promoters of discord, the pro- 
fessional agitator who will soon understand that a 
free country does not mean a land of license, but 
one where each man is perfectly free so long (and no 
longer) as he respects the equal free rights of his 
neighbour. Let him transgress, and swift justice 
will be upon him as at Chicago, from which there is 
no escape. Turning from these topics to those of a 





more peaceful nature, we chronicle the elegant lunch 
provided by the bounteous hospitality of the St. 
Joe Lead Company, and served in the club-room, 
which was tastefully decorated with flags. 


Iron Movuntaln. 


After this our trip was resumed, first on the 
narrow gauge railroad and then on the Iron Moun- 
tain Railway, till the party were safely landed at 
Iron Mountain. We found the Iron Mountain 
all that Professor Potter had claimed for it, and 
the hydraulic feature was quite a novelty as 
applied to iron ore, being the reverse of the same 
system as applied to placer mines, for in respect 
to the iron the clay is washed away from it and 
the ore left. The capacity of this mine is about 
200,000 tons per annum, and it employs 300 
men. To stand on the edge of some of the open 
cuts and look down into the chasm was quite a sen- 
sation, but we had not much time for sentiment, 
for like the ore, the Engineers found themselves 
charged with appetite, and Pilot Knob was yet to 
be visited, while in the dim vista of the future 
loomed up in great proportions the dinner promised 
at Arcadia, so we sped to Pilot Knob, which was 
reached after a short journey. The ore here is 
very hard, and so is the rock, as more than one 
head could testify ; the silica is so thoroughly disse- 
minated through the ore that the fracture sometimes 
presents the appearance of steel. The deposit is 
from 12 ft. to 30 ft. thick, inclosed in a bedded 
porphyry, and dips about 18 deg. south-west. It 
has been opened in several levels. The party 
clambered up the hill, which is quite steep, and 
reached the summit, where is an open cut. After 
admiring the beautifnl view they descended to 
No. 5 level and proceeded to go through the mine, 
which is lighted by electric lamps. The writer once 
went through Mammoth Cave and expected to see 
brilliant stalactites and stalagmites, lustrous and 
reflecting and scintillating, &c., but he did not see 
anything of the sort ; a few grey rocks on which 
absurd names have been bestowed, such as Giant’s 
Coffin, Giant’s Easy Chair, Giant’s Cradle, and the 
like, were shown to us, and they all resembled each 
other so closely that they might have been the same 
rock ineach instance. Mammoth Cave, like Lady 
Jane in ‘‘ Patience,” is ‘‘not pretty but massive,” 
and Pilot Knob mine resembled Mammoth Cave 
so closely that of the two, one had better see the 
mine; the difference between art and nature is 
about all. The party were all good climbers, and 
ran from room to room and over the débris with 
great facility. The effect of the electric lights was 
very beautiful, and the miners working in upper 
corners of the rooms handling rock drills looked 
exceedingly picturesque, the lights in their hats at 
times twinkling like stars in the distance. Their 
sentiments perhaps were of a more cursory nature 
than could have been desired and were confined 
chiefly to open expressions as to the hardness of 
the rock. 

The ore extracted does not melt readily in the 
blast furnace, and in former days was calcined in a 
Gjers roasting kiln, and an altered blast furnace. 
There is here also a charcoal furnace 11 ft. by 60 ft. 
with pipe stoves, but it was not in blast. There 
is, however, a shute about 200 ft. long in the strike, 
which is soft ore. The mine employs 700 men, 
and has a capacity of 200,000 tons per annum of 
Bessemer ore averaging 0.021 per cent. of phos- 
phorus. 

The party were now taken by train to Arcadia, 
which is a summer resort for St. Louisians. Its 
situation is beautiful, being high, although some- 
what shut in by adjacent hills. It is said to be 
cool in hot weather, it certainly was at the time 
of our visit. After a very much needed wash all 
sat down to a well-cooked and enjoyable dinner, 
also very much needed, and on its conclusion 
strolled around under the trees for an hour, when 
the train called attention to the fact that we were 
travellers and sojourners, and we returned to St. 
Louis after a delightful ride by moonlight along 
the shores of the Mississippi, which is about half 
a mile wide. 

Misstssipr1 Guass Works. 


The next day was devoted to visiting various 
objects of interest around the city. Among those 
which most impressed some of us, was the esta- 
blishment of the Mississippi Glass Works under 
the management of Mr. E. Walsh, Jun., whose in- 
teresting paper was the opening one of the session. 
This establishment manufactures sheets of cathedral 


glass of most beautiful hues and of varied design. 
They also make the glass known as ‘‘ jewels,” 
which are set in designs. The glass is poured upon 
atable and rolled similar to plate glass, and the 
peculiar appearance is effected at that time, the 
glass looking corrugated. Just how this result is 
attained we were not told. After rolling, it goes to 
the annealing oven, and thence to the store-room. 
In making the flat discs for ornamentation, the 
workman proceeds with his blow-pipe as in any 
other glass, but by skilful manipulation he gets first 
a globe, and then by rapid rotation he gets a flat 
disc which he holds in the mouth of the furnace and 
revolves till it reaches the proper dimensions. One 
notable thing about this is the evenness of the blast 
in the furnace. Mr. Walsh had studied the subject 
with care, as his paper on blast furnaces showed, 
but he has obtained in this glass furnace a most re- 
markably steady flame, and evidently accomplishes 
results heretofore thought to be impossible. The 
fuel is first made into gas in an outside house, and 
then led into the furnaces for reduction and for 
annealing. 

A carriage drive in the afternoon completed the 
day, and the various parks were visited. Shaw 
Gardens, which are the result of a liberal citizen’s 
ideas from whom they get their name, claim to have 
every variety of plant, shrub, or tree to be found, 
and although not a botanist, the writer believes 
this claim can be substantiated. At one side of 
these gardens Mr. Shaw built himself a tomb, 
which cheerful object is directly in front of his re- 
sidence, but lately he was seized with the idea that 
the tomb was not going to be as comfortable as he 
anticipated, so he has commenced a new one, which is 
designed to be so extremely attractive that no one 
who uses it will ever have any other. Mr. Shaw 
was seen by some of the party, although not by the 
writer. He is a kindly old gentleman of about 
eighty years, and has done wonders for the city. 
Classes in botany revel in these gardens, although 
we did not see any revels till later that evening, 
when the banquet of the Institute occurred. This 
was like the usual pattern, and every one had a 
good time, as the lateness of the hour of adjourn- 
ment showed. 

The next morning the party and guests to the 
number of 200 assembled in the steamer Spread 
Eagle for a 65-mile trip to Crystal City to inspect 
plate glass making. The day was charming, and 
all enjoyed the views along the river, lined as it is 
with furnaces and manufactories of all sorts for 
miles. We also had a chance to see the work of the 
United States Engineers in improving the course of 
the river and deepening the channel. The party 
disembarked, and took a narrow gauge road for 
three miles, and reached the works about noon. 
The sand is mined in a bluff adjacent to the works, 
and after being properly ground and mixed, is put 
into the melting furnaces, and then poured upon a 
table and rolled ; after this it goes to the annealing 
furnaces, and then is polished by machinery, and 
finally by hand. The product is a beautiful sample 
of plate glass. 

One very interesting matter here was the firing of 
steam boilers with gas made from the coal of the re- 
gion. It may be said as the amount of coal required 
to reduce a pound of sand is very much in excess of 
the weight of the sand, it would have been far cheaper 
to have had these works nearer the coal and further 
from the sand, but that is only the view of your 
correspondent. A magnificent banquet aboard the 
boat, and dancing on deck, closed this trip, and the 
entire festivities terminated that evening by a re- 
ception of the University Club at St. Louis. This 
was a fitting conclusion to the forty-sixth meeting 
of the Mining Institute. We have lived over in 
memory the pleasure of this convocation, and one 
of the most prominent features is the thorough 
cordiality of our entertainers ; it was unostentatious 
but none the less effective ; our desires were con- 
stantly anticipated, and more than satisfied; the 
only thing left for the members at large, is to ‘‘go 
and do likewise” whenever a meeting of the In- 
stitute occurs in their locality, to which it is hoped 
the St. Louis members will come in force. 





Gas aT ToRoNTO.—The Toronto city council has just con- 
cluded a five years’ gas contract. By the terms of this 
contract the cost of the street lamps to the municipality 
will be 20} dols. per lamp per annum, 


Tux PANAMA CANAL.—The amount of capital expended 
upon the Panama Canal to the close of June, 1886, was 
18,845,137. The sum raised on capital account to the 





same date was 22,094,722/. 
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THE §.8. ‘‘NULLI SECUNDA.” 

Artthe recent Liverpool Exhibition, Messrs. William 
Doxford and Sons, of Sunderland, exhibited a full 
model, on a large scale, of their new steel screw 
steamer Nulli Secunda, which claimed considerable 
attention and favourable comment for its general de- 
sign and finish. This vessel is the largest cargo 
steamer yet built, and an account of her economic 
working and general facilities deserves special notice. 
In our issue of the 12th inst. we gave on our two-page 
engraving a perspective view of the vessel, prepared 
from a water-colour drawing which the builders also 
exhibited at Liverpool, our two-page illustration also in- 
cluding a longitudinal section and plan, while on page 
491 of the same number we likewise published a cross- 
section. In our present issue we give another two- 
page engraving, together with illustrations on pages 
542 and 543, showing the triple-expansion engines and 
boilers with which the vessel has been fitted, her 
machinery having also been constructed by Messrs. 
William Doxford and Co. 

The Nulli Secunda is 440 ft. over all, 48 ft. beam, 
and 32} ft. hold, and has a gross register of about 
5600 tons. She has two steel decks, fore and aft, the 
upper one being sheathed, and also a third deck of 
pine, and in the fore hold a fourth deck is laid, so that 
as the vessel is further subdivided by the water- 
tight bulkheads (seven of which are fitted) there is 
ample subdivision of cargo. It will also be seen by 
reference to the plan (see two-page engraving pub- 
lished with our issue of the 12th inst.) that the capa- 
city of each of these holds is practically the same, and 
to each is fitted a large hatchway and two patent 
swinging hydraulic cranes. The midship hold bein 
further subdivided by the ballast tank there is a thir 
crane fitted to it, so that given one man to each crane, 
and labourers in each side of each hold to supply the 
cranes, the whole cargo will be discharged with the 
greatest facility and in about the same time from all 
the holds. 

The ’tween decks of the vessel are exceptionally 
high, being 8 ft. 6 in., giving a most roomy space for 
passengers, cattle, or troops, any of which the vessel 
can be readily fitted for, and of which she will carry 
a large number. The ventilation is worthy of parti- 
cular note, as it is entirely permanent, the air shafts 
being built 7 ft. above deck, and carried down the 


bulkheads, and made of ; iron, so that there is no| T 


need to close them up in bad weather, or to fear the 
crushing in of tubes in the holds. 

The vessel is capable of lifting a deadweight cargo 
of 6500 tons on a draught of 26 ft. 3 in., or 7000 tons 
on 27 ft. 6 in., and her engines are capable of driving 
her 12 knots loaded, on a consumption of little over 
50 tons per day; or 14 knots should the vessel be 
fitted as a passenger boat ; this most desirable result 
is attained by the vessel having a fairly fine entrance 
and a good clear run, giving her easy steaming lines, 
while being built entirely of steel, the weight of the 
hull is considerably below that of an iron vessel, 
although she has considerable extra strengthening as 
detailed further on. 

The Nulli Secunda is spar-decked, with a bridge 
amidships, hood and steering house aft, and top- 
gallant forecastle forward. She is rigged as a four- 
masted barque, with pole masts, and square sails, the 
topmasts being telescoped into the lower masts. There 
are ten additional pairs of web frames fitted in holds 
from floors to spar deck, while the spar deck sheer 
strake is stronger than usual, being not only increased 
in thickness but also doubled, making a total thick- 
ness of 1g in. The whole of the shell plating is treble- 
rivetted all fore and aft, the straps for three-fourths of 
the length, amidships being {in. thicker than the 
plates. The bilge is double-plated, the reverse bars 
all extend to spar deck, and the vessel is double-framed 
at after end. Bothstern and bow-plates are doubled 
up to spar deck, and a double strake of deck plating 
runs along each side of hatches all fore and aft and 
we may here mention that the entire ship is rivetted 
with steel rivets. The spar-deck stringer is 58 in. wide 
and doubled, making a total thickness of Zin. The 
main deck stringer plates are 60 in. wide by }$in. thick. 

On the bridge, spar, and main deck, in engine and 
boiler-room, there is fitted a strong longitudinal girder 
at each side of the openings, extending from the after 
engine-room bulkhead to the fore boiler-room bulk- 
head, to which these girders are connected by large 
knees and double angles. The girders are all formed of 
steel plates, which, in addition to being firmly rivetted 
to beams, are connected to the deck plating by fore 
and aft angles, and are connected to each other by the 
vertical casing and bunker plates, making in all an 
extra strong continuous girder the full length of the 
engine and boiler space. 

The vessel has a double bottom aft, capable of con- 
taining 240 tons of water ballast. The deep tank 


amidships, containing about 660 tons, is kept as 
low as possible, consistent with the getting in of mer- 
chandise, when it is required to be used for such ; it is 


pe the centre line by a fore and aft water-tight 


The fore peak may also be used for 








trimming purposes. The tunnel, 7 ft. high and 54 ft. 
wide, has its entrance from the engine-room guarded 
by a water-tight door, the thrust recess being open to 
engine-room. 

The whole of the vessel is entirely constructed of 
Siemens-Martin steel, bunker, deckhouses, and such- 
like fittings only being built of iron. 

A hydraulic steering gear fitted in the after wheel- 
house is actuated by an oak tiller on valves in the 
midship steering house ; also by an oak tiller on brass 
column on the flying bridge. The hydraulic winch 
placed in front of the jigger mast has a slow purchase 
of 8 tons, and quick purchase of 2 tons, the slack 
of the rope being taken in by the 2-ton purchase on 
the small drum, while the rope runs loose on the heavy 
power drum ; when required to put the heavy pur- 
chase on to the rope, it is only necessary to throw a 
clutch into gear without stopping the winch. The 
windlass and capstan are driven together or separately 
by a 50 horse-power hydraulic engine inside the fore- 
castle, a 3-ton purchase for warping being given on the 
windlass end. 

Hydraulic derricks, eleven in number, are fitted on 
the masts, each hatch having two derricks (one swing- 
ing to either side of veseel) except the small hatches 
on bridge, which has only one derrick to swing to both 
sides. These derricks are actuated by valve levers 
placed at hatch coamings, and connected to the derricks 
by pressure and exhaust pipes. The derricks are 
fitted with hoisting sling, giving lift of 60 ft., and also 
with swinging cylinder, which swings the derrick over 
ship’s side, and at the same operation lowers the head 
of the derrick so that the cargo is discharged clear 
over the side. The derricks are fitted with cast-steel 
bedplates, curved to shape and fitted to masts, and 
they are connected to mastheads by steel wire ropes, 
running on large sheaves fitted with brass bushes and 
steel turned pins. Three ash hoists are provided, one 
to each stokehole ; these are also worked by hydraulic 
power. Pumping engines for driving all the hydraulic 
gear just mentioned are placed in the engine-room on 
the port side, and consist of a pair of compound, 
surface - condensing, automatic, 100 horse - power 
engines, working with a steam pressure of 150 lb. per 
square inch, and having cylinders 12 in. and 204 in. in 
diameter, with stroke of 20in. These engines are 
fitted with steam accumulator, and are capable of 
driving all the cranes at full working power at once. 
he engines are entirely automatic in their action, only 
pumping the amount of water required according to 
the number and rate of cranes working. The whole of 
this hydraulic gear and pumping engines were con- 
structed by Messrs. Brown Brothers and Co., of Edin- 
burgh. The auxiliary boiler is of the multitubular 
type, and is of large size with two furnaces; it has a 
working pressure of 150 lb. 

The ventilation of holds and ’tween decks is accom- 
plished by two down-cast and two up-cast ventilators 
to each hold, arranged as we have already mentioned, 
so that they can be safely left open in the heaviest 
weather, the air on being from 7 ft. to 84 ft. 
above the spar deck. Each ventilator admits a column 
of air 12 square feet in area, there being thus an area 
of 24 square feet down-cast and 24 square feet up-cast 
to each hold; this column of air is sub-divided by 
inner tubes for lower *tween decks and holds, the 
larger portion of air going to the tween decks for 
perfect ventilation should emigrants or troops be 
carried there. 

As few doors as possible are permitted through the 
water-tight bulkheads, for, however well they may 
work they are always a source of danger in a sudden 
emergency : the only places where water-tight doors 
are fitted, are at the entrance to the tunnel and in the 
upper tween deck ; these latter doors will rarely be 
open, for, when emigrants are carried in the tween 
decks, the different sections will be divided by these 
bulkheads, making it unnecessary to have the doors 
in use, 

A very good idea of the proportions of this vessel, 
also the arrangements for strength, both in hull and 
engine and boiler space, is given by the perspective 
cross-section, published by us on page 491 ante. This 
represents the vessel cut through at the fore end of 
forward stokehole, and viewed at a distance of 50 ft. 
away, 14 ft. to starboard side, and 15 ft. above the 
keel, the various bulkheads which would otherwise 
obstruct the view being broken away, and also the star- 
board boiler seats, to allow of the engine bed being seen. 

The engines of the Nulli Secunda, of which we 
publish engravings this week, are designed to indicate 
and are called by the builders 4000 horse-power. They 
are of the tripie-expansion type, and the high pressure, 
intermediate, and low-pressure cylinders, are re- 
spectively 34 in., 56 in., and 90 in. in diameter, the 
stroke of each being 60 in. 

The sole-plate, which is composed of two castings 
bolted together in the centre line athwartships, pro- 
vides six bearings for the crankshaft; it is of the 
‘*box” type, and extends under the whole of the 
engines, carrying the condenser and columns on its 
upper surface, 

The crankshaft is in three duplicate and inter- 


changeable pieces; the main bearings are 174 in. in 
diameter and 174 in. long, the crank-pins being of the 
same diameter, and 17? in. long. The turning wheel, 
it will be noticed, is fitted on one of the centre 
— of the crankshaft, and the turning gear is of 
the double worm type, the auxiliary wormshaft being 
driven by an independent engine having a cylinder 
8 in. in diameter, and 8 in. stroke, and which is capable 
of turning the main engine one complete revolution 
in seven minutes. 

The connecting-rods, which have 11 ft. 3 in. centres, 
and are therefore 44 cranks long, are fitted with ad- 
justable brasses on each jaw at the top end double 
eyes. The gudgeons are forged solid on the crossheads, 
while the latter are fitted to the tapered bottom ends 
of the piston-rods and secured by nuts. This arrange- 
ment is adopted because of the facility which it affords, 
as man with the very common plan of having the 
crossheads forged solid on the piston-rods, for over- 
hauling the top end brasses. When these are made so 
that, along with their cap, they lie between the jaws 
of the solid double eyes on the connecting-rod, there is 
no doubt considerable difficulty in getting at them, 
and when it is difficult to overhaul any part of an 
engine, there is always fair reason for assuming that 
that part is more or less neglected or inefficient. The 
arrangement adopted has the further advantage, that 
the piston rod can be taken out and tried in the lathe, 
if there is any suspicion of its being bent through 
accident, without it being necessary to remove the 
piston from the rod, always an undesirable and often 
a troublesome operation. The main bearings, the 
bottom ends of connecting-rods, the saalaal shoes, 
and the tunnel shafting, are all fitted with Parson’s 
white metal. 

Passing next to the valve gear, the eccentric straps 
are of cast steel, lined with brass, and all the pins 
work in adjustable brasses. The valve spindle eyes 
are in each case separate from the spindles themselves, 
which are screwed into them, so as to allow of the 
slide valve and spindle being lifted out of their places, 
without the necessity of taking down the remaining 
portion of the valve gear. 

The eccentric rods, as well as the drag links, are 
made of a circular section, which the makers consider 
a stiffer form than the flat bar section. The reversing 
links are of the double bar type, with the eccentric 
rod and drag link pieces forged on them. 

The sliding blocks, the slide spindle eyes, and the 
slide spindle guides are made adjustable. The revers- 
ing gear is of the ‘‘ all-round” type, the weigh-shaft 
being turned by a wormwheel and worm,,. the shaft on 
which the latter is fitted being a continuation of the 
reversing donkey crankshaft. This arrangement has 
the advantage of doing away with all stops and buffers 
necessary to the direct-acting type, and prevents the 
possibility of over-running. The reversing donkey is a 
double-cylindered engine, each cylinder having a dia- 
meter of 8 in. and astroke of 8in. When the revers- 
ing donkey is running at its proper speed the operation 
of reversing from full speed ahead to full speed astern 
can be easily performed in twenty seconds. The 
arrangement of the starting, drain, and regulator 
gears is clearly shown by our engravings, and needs 
no comment. All the handles are placed so as to be 
worked from the starting platform on the starboard 
side of the vessel. 

Each of the main cylinders has a double bottom, and 
the high-pressure and intermediate cylinders have 
separate hard cast-iron liners. All three cylinders 
have separate hard cast-iron valve faces. Particular 
care has been taken to arrange the passages, as well as 
the relief valves, so as to keep the cylinders and ports 
clear of water. 

The intermediate and low-pressure slide valves are 
of the ordinary double-ported type, while the high- 
pressure cylinder is fitted with a piston valve. The 
regulator valve chest contains both a diaphragm valve, 
worked by the governor and by hand, and also a stop 
valve. The latter consists of a small central valve 
forming part of the spindle, which first rises with the 
spindle, and a large annular valve, which is thus thrown 
partially into equilibrium, and is lifted by the spindle 
as soon as the small valve has risen to its full lift. 

The surface condenser consists of three principal 
castings, and has the columns for supporting the 
cylinders on the port side, cast on it. The tubes are 
arranged in two sets or nests, an upper and a lower, 
the circulating water passing first through the latter 
and then through the former before going overboard. 

The air and circulating pumps are attached to the 
back of the condenser, the air pump being driven by 
levers, &c., from the intermediate crosshead, and the 
circulating pump driven in a similar manner by the 
low-pressure crosshead. There is also a separate 7 in. 
centrifugal pump, to act as an auxiliary circulating 
pump, and also for pumping out tanks and bilges. 
The circulating pump, which is driven by the main 
engines, is double-acting, and is fitted with a 6in. 
easing valve, for use in heavy weather; it and the 
auxiliary pump both draw from the sea, and force the 
water through the tubes. 





The air pump is of the ordinary single-acting bucket 
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type, and is arranged so as to work the condenser as 


a common jet condenser, the centre column then form- COMPOUND MILL ENGINE. 


ing an air vessel for the pump. It a be noticed that 
all valves, both in the air and circulating pumps, are 7TH : ) 
thoroughly accessible. The bucket and 1* ann at CONSTRUCTED BY MESSRS. WESTGARTH, ENGLISH, AND CO., ENGINEERS, MIDDLESBRO’. 
the air-pump are got at through a 15in. manhole in 
the side of the brass barrel. 

The condenser contains 1074 tubes, 1 in. in dia- 
meter, which have a collective cooling surface of 
6045 square feet. The condenser is well presiced with 
sight holes, manholes, mudholes, &c., both in its upper 
and lower portions, so that its condition can be at all 
yaw seen. The tube-plates are of rolled brass 14 in. 
thick, 

The boilers are shown by our engavings on page 543. 
Each boiler contains four Fox’s corrugated furnaces, 
two at each end, 4 ft. external diameter, each having 
a separate combustion chamber. Each boiler contains 
280 34 in. tubes, No. 8 B.W.G. thick, and 108 stay 
tubes of the same diameter, and varying in thickness 
from }in, tog in., the distance between tube-plates 
being 6 ft. 3 in. 

The shells of the boilers are 1,', in. thick, the front 
tube plates } in., and the back tube plates } iv. thick. 
The working pressure is 150 lb. per square inch, and 
the boilers are arranged in the ship, as shown by our 
engravings, each with a separate steam receiver. 

The propeller is of the four loose-bladed type. Its 
leading dimensions are included in the list of chief 
dimensions of the machinery given below : 








Diameters of cylinders .» 834 in., 56in,, & 90 in. 
Length of stroke se 60 in. 


Diameter of piston-rods > 


‘> tail-rods ... wi Bh , 
Thickness of H.P. liner vo S558 
> 


” oe ” tee ” 
Diameter of connecting-rods... 104 in. to 9 in. 
99 top gudgeon (two 
on each rod) ... a ats 8 in. 
Length of top gudgeo fs ee 
Diameter m connecting-rod 
bolts, top end i, oe 4 
Diameter of connecting-rod 
bolts, bottom end... oe 4} 
Diameter of main bearing bolts 4} 
+ crankshaft and 
crank-pin bearings .. 
Length of main bearing 
x crank-pin ... 
Diameter of slide spindles 
Travel of valves, eH 


me —) * ae 9 

Ratio of area valve qponings { top ..1 to 11.287 

to cylinder area, H.P. ... U bottom : AX Bd 

: top... 92 

Ditto LP. ...4 som” 1” 1K 87 

. {top ...1 ,, 23.793 

Ditto LP. +) bottom 1 3} 19.935 
Diameter of air pump on 30 in. 
‘ circulating pumy 18 ,, 

feed and bilge 





” 
pumps... as 
Stroke of all pumps wai 
Diameter of circulating pump 
suction... sie i a ge 
Diameter of circulating pump 
discharge ads vf bes a3 3), 
Diameter of condenser tubes... ee 
Number _,; os 1074 
21 ft. 6 in. 


” 

Effective length of condenser 
tubes ... sas me ine 

Condensing surface... sa 6045 sq. ft. 

Length of boilers ee on 17 ft. 9 in. 

Diameter of boilers... ab 12 ft. 9 in. mean 


Eg 
os 


39 ,, 


‘i. », furnaces ... 2 3ft.10in. ,, 

Total grate surface with 

5 ft. 6 in, bars re a4 334 sq. ft. 
Total heating surface.. iat O18! 
Ratio of grate surface to heat- 

ing surface... soe “ng 1 to 34 
Steam space... see ee 2508 cub. ft. 
Size ofeach funnel _... .. 8 ft. Gin. by 7 ft. 
Diameter of propeller ... se 18 ft. 10 in. 
Pitch Re . < Rs 23 ft. 
Surface of blades ae ie 100 sq. ft. 











INVERTED CYLINDER MILL ENGINES. 

WE annex a perspective view of a pair of inverted 
cylinder mill engines constructed by Messrs. West- 
garth, English, and Co., of Middlesbrough-on-Tees. 
The cylinders are 15 in. and 30 in. in diameter, with a 
a ee of 36in, The high-pressure cylinder is fitted 
with one of Schaeffer and Budenberg’s automatic 
expansion regulating valves, The jet condenser is 
formed in one of the back columns, and the pump 
fittings are of gun-metal, The crankshaft is 64 in. in 
diameter, and is built up. 

The engines have been built for the sawmills of 
Messrs. English Brothers, at Peterborough. They are|smokebox, it is taken downwards and horizontally! space, and in the cost of foundations and engine- 
designed to indicate 250 horse-power at 70 revolutions, | below the boiler, which is thus heated externally. house, 
with . eager coors of 90 lb. gop san is a Each boiler is 8 ft. 9 in, in diameter by 9 ft. 114 in. | 
mitted by six Manilla ropes 14 in. in diameter. The|long, and has 540 square feet of heating surface. | = 
boilers (two in number) are designed to burn sawdust The makers have tee led to advocate this type of Own the Flee inne eer Le by Mr. 
and the refuse of the mill. They are of the marine type, | engine for land purposes, from the good results gained |B, G. Nichol =? The Use i ‘etroleum,” before the 
but instead of the flue being carried upward from the | by them at sea, and also from the saving they effect in North-East Coast Institution of Engineers and Ship- 
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and without extraordinary precautions of any kind. 
The saving derived from carrying petroleum in bulk is 
| an accepted fact. A vessel similar in size to the Gliickauf 
would take from three to four weeks to load a cargo of 
oil in casks, but with her present arrangements for 
carrying it in bulk, she can be easily loaded in three days, 
and even this comparatively short time might be much 
shortened if necessary. Again, the vessel now carries a 
sufficient quantity of oil to fill 23,000 barrels, whereas a 
vessel of exactly the same dimensions, specially built to 
carry petroleum in casks, could not stow more than 12,120 
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or about 524 per cent. of the quantity carried in 
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It is hardly requisite to discuss the prejudice which 
exists against the carriage of oil in bulk when compared 
| with its carriage in casks on the score of safety. Of 
course, it is necessary to take some precautions, For 
instance, it is important to avoid frothing the oil by 
allowing it to fall from a height into the receptacle pro- 
| vided for it, and likewise to avoid the churning action 
| which would be produced by the movements of the ship if 
the compartments were only partially filled, both of 
which tend to produce gas and deteriorate the oil. It is 
necessary that the structure and workmanship of the com- 
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Length 940 ff Breadth i20r¢ 


partments should be of a high class, so as to prevent 
leakage ; and if leakage should occur, that it be confined 
to parts of the ship out of reach of the boiler fires. A 
provision isrequired to keep the compartments full, not- 
| withstanding the contraction or expansion of the oil by 
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| change of temperature at sea, also for allowing the escape 
| of any small quantity.of gas which may be generated, and 
| for the ventilation of empty spaces in the neighbourhood 
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Warehouse 1 


builders at Newcastle-upon-Tyne. Mr. Nichol dealt 
chiefly with the composition of mineral oils and their 
heating efficiencies, and he described three different appli- 
ances for burning petroleum as fuel, those of Brandt, 
Sadler, and Smith. This paper was followed by a com- 
munication from Mr. J. Gravell, surveyor of the Bureau 
Veritas, describing the most recent practice in the con- 
struction of petroleum-carryiag steamers. In this com- 
munication the writer said that having had the oppor- 
tunity, in the capacity of surveyor to the Bureau Veritas, 
of inspecting the most recently constructed ship for the 
carriage of petroleum in bulk, viz., s.s. Gliickauf, during 
her entire construction, and again quite recently on the 
completion of her first voyage, he trusted that some de- 
scription of her arrangements and their practical effect 
would not be without interest. Mr. Nichol, as an engi- 
neer, had pointed out the immense economic value of 
liquid fuel, as compared with coal in its calorific effect, 
its great superiority to coal for steamships in the reduc- 
tion of labour in firing, in avoiding the necessity for clean- 
ing fires and tubes, in the absence of ashes and scar, and 
in its requiring no trimming in bunkers, It also possesses 
special advantages in the promptness with which steam 
can be got up, and the facility with which the production 
of steam may be increased in emergency, or instantly 
diminished almost at will, in the absolute closeness of its 
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= =. = | of the oil tanks where gas could Hape-ge J accumulate. But 
° | comparing the facility with which all these matters can be 
| provided for in a ship carrying oil in bulk, with the diffi- 
| culty, or the impossibility, of doing so in a ship carrying 
of the vessel as are, from their shape, not available for | oil in casks, it seems quite clear that if the present inno- 
any ordinary description of cargo. ‘To all these advan- vation was to substitute cask carriage for bulk carriage 
tages if we add extreme facility and small cost of ship- | the outcry against it would be unappeasable. The cask 
ment, also simplicity of measurement, it would appear must not be filled quite full or it will infallibly leak, and 
that even at a considerably enhanced price, as compared | any leakage would necessarily run through the whole 
with coal, mineral oil should be adopted whenever it can | cargo and bilges. The ullage of the cask thus inevitably 
be obtained, as fuel for steamers. | makes some churning action. The structure and work- 
There is, however, a prejudice against the use of liquid | manship of the casks must be of a high class to hold oil at 
fuel, arising from the idea that it is not easy to make com- all, and represents a cost equal to from one-third to one- 
partments tight enough to carry mineral oil in bulk, some | fourth of the value of the oilcarried. It will thus be seen 
shipowners being much affected by vague fears of —_ that every consideration of safety demands carriage in bulk. 
sion from leakages and gases which, on account of their; The great initial difficulty in the way of constructing 
vagueness, are very difficult to meet. | such vessels was the objection made to the single skin on 
he influence of prejudice is clearly shown in the facts | the question of classification, The Bureau Veritas Society, 
brought out in a very able, and (at its date) exhaustive | however, was satisfied that a vessel could be properly 
aper read by Mr. B. Martell, on July 27 last, at | constructed to carry oil out to the skin, and encouraged 

liver ol, before the Institution of Naval Architects. | that system, which now proves to be a success, , 
He showed that many years ago the idea of carryin The s.s. Gliickauf is a steamer which has been built for 
mineral oil in bulk was falar the public ; but after all | this special trade, to run between the petroleum ports of 
these years the old and dangerous method of carrying it in | America (or _the Black Sea) and Soreeny She is the 
casks es survived, and keeps its hold on the bulk of the | first of two sister = built by Sir W. G. Armstrong, 
American trade at this moment, while the efforts at| Mitchell, and Co, The hold is divided by a middle line 
emancipation from the cask monopoly has given rise in | longitudinal bulkhead, and further subdivided by'thirteen 








succession to the tin-lined case, the small tank, the larger | transverse bulkheads ; eight of these compartments are in- 
tank, the double-skinned ship, and at last to the most | tended to carry oil. At the fore end there is a compart- 
rational arrangement of all, the conveyance of the oil | ment for water ballast, and water ballast tanks are also 





stowage, and its adaptation for conveyance in such parts 





directly against the bare skin of the ship, without tanks | fitted under the engines and boilers. At the fore part of 
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the engine-room there are two bulkheads, spaced 4 ft. 
apart, intervening between the engines and the cargo. 
This compartment, or well, is for the purpose of receiving 
any oil which might leak from the cargo compartments 
or trunkways, and may be kept as an empty space, having 

rovision by which it may be cleared of gas at any time 
S asteam jet. Each oil compartment is fitted with a 
trunkway, running up to the upper deck, forming a self- 
acting feeder to the main compartment as the “yg 
ture diminishes, and allowing the liquid to expand if its 
temperature should increase, 

The Gliickauf arrived on August 22 at Geestemiinde 
with her first cargo of best refined oil from New York. 
The oil was found to be in excellent condition in all re- 
spects, and gave the highest satisfaction. From the 
refinery at New York the oil was run into the vessel at a 
temperature of 87 deg. Fahr. On her arrival at the port 
of discharge, after sixteen days’ voyage, the temperature 
was found to be reduced to 67 deg. Fahr. The contraction 
of the oil due to this reduction of temperature was 0.86 
per cent. 

Figs. 1, 2, and 3 give longitudinal plan and midship 
section of s.s. Gliickauf. 

The arrangements of s.s, Gliickauf are those patented 
by Mr. Henry F. Swan. Mr. Swan has also taken out a 
patent for another description of vessel, specially in- 
tended to carry a large amount of water ballast, without 
its being necessary to utilise for this purpose any of the 
compartments intended for containing oil, If this were 
done by making the inner bottom flat, in the ordinary 
way, to contain a sufficient amount of water (say one-third 
of the vessel’s cargo capacity), the result would be, that 
the centre of gravity would . so low, that the vessel, 
when in ballast, would be a very bad sea boat, and when 
laden with oil, the centre of gravity, on the other hand, 
would be too high. To meet these points, Mr. Swan 
makes the inner bottom in an inclined form, as per section 
Fig. 4 or Fig. 5, Either form gives all the advantages 
of an ordinary double bottom, but in many respects the 
form Tig. 4 is preferable, and it will be observed that un- 
usual facility is given for repairs and examination, as a 
man can freely walk about in an upright position, instead 
of Having to crawl through very irregular spaces as in the 
ordinary double bottom, and which, if gashad accumulated, 
might become positively dangerous, (Figs. 6 and 7 give 
longitudinal section and plan of these vessels. ) 

In case the inner bottom has been utilised for carrying 
crude —- or if, from any other cause, gas has 
accumulated, it can be entirely got rid of by simply 
pone up the inner bottom, and continuing the pump- 
ing up the trunkways, which are open to the upper deck, 
and which form a means of access to the interior of the 
vessel at all times. 

The author may be allowed to say that, though it must 
. be admitted it was a somewhat bold undertaking upon 
the part of the owners of the Gliickauf to order this 
first vessel, yet the merit of her success rightly belongs to 
the eminent firm of shipbuilders in whose yard she was 
constructed. 

The sister ship, now building by Messrs, Armstrong, 
Mitchell, and Co., is ser seer | on the same principle as 
the first. There is no cement in the bottom of these 
vessels in the way of oil, the oil filling the floor spaces. 

Messrs. R. and W. Hawthorn, Leslie, and Co. have 
now in course of construction two vessels for this parti- 
cular trade, one of which is being built under the Bureau 
Veritas’ special survey (Figs. 8, 9, 10, and 11). 

These vessels are constructed with a double bottom, so 
that all the oil-tight work being done on straight and 
almost plain surfaces, in case of injury to the ship’s 
bottom, the necessary repairs can be as easily executed as 
on an ordinary vessel. Fore and aft bulkheads are fitted 
throughout the oil compartments, and where there is only 
one bulkhead, a suction is fitted to either side to correct a 
list in loading or discharging. 

In one design (Figs. 10 and 11), in order that two kinds 
of oil may be carried, the holds are divided amidships by 
a 4ft. space, which also serves to carry up the trunks for 
access to the double bottom. 

In the double bottom, transversely, there is a slight rise 
to cause a run to the suction, and to facilitate the c earing 
out of air and gas when the ballast is being run up, as the 
air pipes are at the side on the highest part. 

The expansion trunks are built on the deck. Perfo- 
rated plates are fitted to prevent the oil moving in a body, 
and at the same time to allow it to expand into the 
hatch. Small air pipes are fitted to the hatch covers ; 
these may be closed when desired so as to give some con- 
trol over the escaping gases. 

The pumps on both these vessels are placed right for- 
ward and on the tank top, as it has been found difficult to 
lift “penny een any great height in hot weather, owing to 
the low tension of its vapour. 

Fig. 12 shows the midship section of the ship Andro- 
meda, This vessel was lately fitted with tanks in order 
to carry petroleum in bulk. She has made one or two 
voyages successfully, and delivered her cargo in good con- 
dition. This system does not (to the suthor’s mind) com- 
pare favourably with that of carrying the oil out to the 
skin of the ship, 

The author, in Fig. 13, submits to this Institution a 
plan of dealing with old vessels, to adapt them for the 
carriage of this liquid, which, he considers, will overcome 
some of the difficulties met with. The form of the ballast 
tank top, he believes, is similar to the principle adopted 
by Mr. H. F. Swan. The sides of the oil compartment 
are made toform an inner skin to the ship, Se 
space between them and the skin to admit of easy access 
to all parts of the tank for erection or any necessary re- 
pairs. By adopting this plan, he thinks there will be a 
considerable saving in the first cost as compared with 
fitting tanks, and it will certainly make a far superior job, 


work, and further, the strength of the ship would be con- 
siderably increased. 

Messrs. Boolds, Sharer, and Co., of Sunderland, have 
recently built two small steamers for Russia (Figs. 14 and 
15), fitted for the conveyance of oil in the bunkers as fuel for 
the ship’s own use. The bunkers were fitted in part of the 
main hold, and also in the engine and boiler space; the 
bunker compartments extended to the skin of the ship, 
and were fitted on deck with manhole doors instead of 
hatches, 

There can be no doubt that for marine propulsion, and 
especially for ships of war, petroleum or mineral oil as 
fuel will be extensively used when more experience de- 
monstrates its advantages as compared with coal, and the 
author looks to see tank hulks established at coaling 
stations, and its use restricted only by the limited supply. 
It may be interesting to the members to give an idea 
of the arrangements at Geestemiinde for discharging and 
storing the oil. This is shown on Fig. 16. <A flexible 
pipe is jointed to the ship’s side and reaches to a pump 
driven by a gas engine on shore, The engine-house is 
marked A. The pump delivers into the circular tanks 
marked Nos. 1, 2, and 3. The combined capacity of 
there tanks is 4900. The house marked G isthe weighing- 
house, where railway tank trucks are both filled and 
weighed. The railway trucks are like our ordinary tank 
trucks, and hold about 12 tons of oil. The oil is sent in 
these trucks to the interior, or to any point in the railway 
system of the continent, and it is then unloaded into tank 
carts, holding each about a ton, from whence it is retailed 
into the tanks of storekeepers or private customers. It 
is not intended that the oil carried in bulk should be 
casked at all, although, of course, for special cases this 
may easily be done, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
strong on Thursday, but gave way, and closed at the 
lowest, being 24d. per ton under the previous day’s close. 
Business was done in the forenoon at 42s. 44d. to 42s. 24d. 
cash, also at 42s. 7d. to 42s, 44d. one month, and the close 
was sellers at 42s. 24d. cash and 42s. 5d. one month, with 
buyers at 4d. per ton lower. In the afternoon there were 
transactions at 42s, O4d., up to 42s, 2d., and back to 42s, 
cash, also at 42s, 3d., 42s. 4d., and back to 42s, 24d. one 
month, the market closing with buyers at the lowest 
quotations, and sellers wanting 4d. per ton more, Friday’s 
market was firm, and prices recovered the 24d. lost on the 
preceding day, the week thus closing 4d. over the previous 
week’s final quotation. Transactions took place in the 
morning at 42s, 1d. to 42s. 3d. cash, also at 42s. 3d. to 
42s. 5d. one month, with buyers at the close at 42s. 24d. 
cash and 42s, 5d. one month, and sellers at 4d. per ton 
higher. Theafternoon transactions were done at 42s. 24d. 
cash, and 42s. 44d. one month, and the close was sellers 
at those prices, and buyers at 4d. per ton less. The 
market opened strong on Monday, but gave way, and the 
close was about the same as that of Friday. On forenoon 
*Change there were transactions at 42s. 3d. to 42s. 14d. 
cash, also at 42s. 54d. to 42s, 4d. one month, the close 
being sellers at 42s. 2d. cash and 42s. 44d. one month, 
and buyers at 4d. less per ton. Business was done 
in the afternoon at 42s. 14d. to 42s. 24d. cash, also at 
42s. 34d. to 42s, 5d. one month, and the market closed 
with buyers at the top quotations, with sellers asking 
4d. more per ton. Yesterday’s market opened firm at 
ld. per ton of advance, but weakness set in, and the close 
was 4d. per ton under the previous day’s final quotations. 
During the forenoon transactions tok place at 42s, 34d. 
to 42s, 2d. cash, also at 42s. 6d. to 42s. 44d. one month, 
with sellers at the close at 42s, 24d. cash and 42s. 5d. one 
month, and buyers at 4d. per ton lower. In the after- 
noon business was reported at 42s. 2d. and 42s. 24d. cash, 
also at 42s. 4d. and 42s. 44d. one month, and at the close 
of the market there were buyers at 42s. 2d. cash and 
42s, 4d. one month, and sellers wanting 4d. more per ton. 
Hematite warrants were done during the day at 44s. 104d. 
one month sellers, and Middlesbrough warrants changed 
hands at 32s. 104d. buyers, with sellers at 33s. one month. 
This forenoon business was done at 42s. 14d. down to 
41s. 9d. cash, also at 42s. 4d, down to 41s, 114d. one month, 
with buyers at the close at 41s, 94d. cash and 41s, 114d. one 
month, and sellers at 4d. per ton higher. No material 
change from the closing quotations was made in the after- 
noon, On the whole the market may be said to have been 
fairly steady during the past week, with alimited amount of 
business done in warrants. Much interest has been dis- 
peeve in connection with the affairs of the Monkland 
ron Company, a most unfortunate concern over many 
ears. A special meeting of the shareholders was held 
ast week, but it broke up without any business being 
done, an adjournment being made to yesterday, when it 
was decided by the holders of a large majority of the 
shares that the company should go into liquidation ; so 
that what has long been looked forward to has at last 
come to pass. Of course, it may be expected that the 
company’s blast furnaces will be blown out forthwith. 
The Coltness Iron Company have latterly experienced 
such an amount of difficulty with their furnacemen on 
the question of wages that on Saturday last they blew out 
three of their furnaces and damped down the other three 
that were in blast, Messrs. Merry and Cuninghame have 
also been experiencing some difficulty with their furnace- 
men at Glengarnock toe Works, Ayrshire. They have 
offered advances of wages to the different classes of work- 
men, but these do not seem to meet the demands 
of the men, who have now given in fourteen days’ notice 
to quit work. They allege that the wages offered are not 
equal to those paid at other iron works, Just at the 
present moment it is difficult to say with certainty how 
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certainly under what it was a week ago. Last week’s 
shipments of pigiron from all Scottish ports amounted to 
5899 tons, as compared with 7202 tons in the preceding 
week, and 7961 tons in the corresponding week of last 
year. The United States took 1690 tons ; Australia, &c., 
190 tons; Italy, 630 tons; Russia, 270 tons; Holland, 
560 tons; Spain and Portugal, 130 tons; and other coun- 
tries took smaller quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 838,751 tons, as against 836,276 tons 
yesterday week, thus showing an increase of 2475 tons, 


Shipments of Machinery, d:c.—In the foreign and colonial 
shipments of machinery, &c., from the Clyde, reported 
last week, there were the following : One locomotive engine 
for Antwerp, of the value of 2400U. ; 2 gy soem. and 
other machinery, valued at 10,500. ; slabs, bars, plates, 
sleepers, and other steel manufactures, of the value of 
18,6007. ; iron manufactures of various kinds, valued at 
24,5001. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night. In the absence of the President, Mr. William 
Denny, who is still abroad, the chair was occupied by 
Mr. est Dundas, vice-president. A very interest- 
ing discussion took place on Mr. J. W. Macfarlane’s 
‘* Safety Governor,” which was the subject of a paper 
read by the inventor at the preceding meeting. Most of 
the speakers were able to bear testimony to the valuable 
character of the invention from having had it in prac- 
tical use. Subsequently there was a long and animated 
discussion on the subject dealt with in Mr. Robert 8S. 
Moore’s paper (also read at the preceding meeting) on 
‘The Construction and Laying of a Malleable Iron Water 
Pipe for the Spring Valley Water Works, San Francisco.” 
Many interesting facts were mentioned in regard to the 
manufacture, use, and durability of such pipes, as also of 
mild steel pipes; and the discussion was again adjourned 
in order that the question of the relative cost of cast-iron 
pipes and malleable iron and steel pipes might be brought 
forward. The last item of business was the reading 
of a paper by Mr. A. S. Biggart, on ‘‘ Erecting the 
Superstructure of the Tay Bridge.” It was illustrated 
very elaborately, and was of very great professional 
interest. 

Philosophical Society of Glasgow.—The eighty-fifth 
annual meeting of this Society was held last Wednesday 
night, when there was a very large attendance. Dr. 
Henry Muirhead, the retiring President, occupied the 
chair ; and subsequently it was occupied by his successor 
in office, Dr. James B. Russell. The reports from the 
council, treasurer, and librarian were submitted and 
approved of. Owing to the retiral of Professor M‘Ken- 
drick, F.R.S., a vacancy was created in the secretaryship 
of the Society, which was filled by the election of Mr. 
John Mayer, on the motion of Mr. David Rowan, 
seconded by Mr. John Turnbull, Jun. Mr. Mayer has 
been over a quarter of a century a member of the Society, 
and is well known throughout the engineering and allied 
branches of industry in Scotland. The subsequent 
business included a valuable communication by Dr. 
McKendrick ‘‘ On New Electrical and other Apparatus 
for Physiological Investigation.” 


The Royal Scottish Society of Arts.—The annual meeting 
of the Royal Scottish Society of Arts was held on Monday 
night, Mr. D. Bruce Peebles, President of the Society, in 
the chair. There was a good attendance. The President, 
in his opening address, alluded to the losses which the 
Society had sustained during the past year. These in- 
cluded fifteen deaths and four resignations, among other 
Fellows who had died, being Sir George Harrison, Mr. 
Duncan M‘Laren, Mr. John Mill, and Mr. David 
Stevenson. On the motion of Dr. Sang, it was agreed to 
ask the President to allow his address to appear in the 
Transactions of the Society. The prizes gained during 
the past year were afterwards presented by the President. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and the 
market was firm, No. 3 Cleveland pig for prompt ship- 
ment being quoted 32s. 6d. per ton, while for delivery 
over the first quarter of next year makers declined to 
take less than 33s. 3d. Producers are holding off, as 
they are well sold forward, and expect better prices 
will revail. They are encouraged in this policy by 
the fact that stocks are steadily decreasing. Ship- 
ments of pig iron at Middlesbrough continue fairly 
good, considering the time of year, there having been 
exported up to date this month 53,800 tons, against 
66,000 tons at the corresponding time last month and 
51,700 tons at the same time last year. Hematite pig 
iron is firm at 44s. 6d. to 45s. per ton for mixed numbers 
f.o.b. east coast ports. The home trade seems to be 
mending in some departments, and the prospects of the 
coming winter are decidedly more cheerful than they weie 
at this time last year. Iron ship-plates are quoted 
41, 12s. 6d. per ton, angles 4. 7s. 6d., steel ship-plates 6/., 
and steel angles 5/. 12s. 6d., all less 2} per cent. at 
works. Steel rails, heavy sections, now command 4. per 
ton f.o.b. 

Engineering and Shipbuilding.—Engineers and iron- 
founders are moderately well employed, but prices are 
still low. The hardening of freights has imparted some 
confidence to shipowners, and a few new steamers have 
been recently placed. It is pleasant to note that many 
vessels which have been so long idle are again at work. 
There is a fair amount of shipbuilding work in hand at 
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Stockton. Thes.s. Arara and the s.s. Navigator have 
just had their trial trips. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co., 
of Middlesbrough, have orders in hand which will keep 
their steel works in full operation for six months. All 
the other steel makers in the north of England are busy, 
and there are prospects of more activity and improved 
prices. 


The Cleveland Institution of Engineers,—On Monday the 
annual meeting of this Institute was held at Middles- 
brough. The new President, Mr. William Howson, read 
a paper ‘‘ On the Conservation of Force, and some of its 
Possibilities.” The paper gave rise to an interesting dis- 
cussion, 

The Coal and Coke Trades.—There is no alteration in 


the fuel trade, and prices are the same as quoted a week 
ago, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Miners’ Association.—At a meeting of the 
Council of the Yorkshire Miners’ Association, it has been 
resolved that at a meeting of the National Conference of 
Miners to be opened at Manchester next week, Mr. 
Pickard, M.P., shall attend in the capacity of a member 
of the executive of the Miners’ National Union, and with 
Messrs. Frith and Parrott, of the Yorkshire Miners’ 
Association, advocate an advance of wages to colliers, 


Thorncliffe Collieries and the London Coal Dues.—The 
Thorncliffe Colliery Company is working hard, with the 
view of having the London coal tax abolished. Some idea 
of the importance of the subject may be formed when it is 
stated that during the year 1880 the Thorncliffe Coal 
Company forwarded over 329,000 tons of coal to the 
London markets. In September last the firm sent up- 
wards of 30,000 tons of coal to London, the largest 
amount ever forwarded to that market by any firm or 
company in any one month. 


Important Mining Lamp Experiments at Nottingham.— 

Some weeks back the Chesterfield and Midland Counties 
Institute of Mining Engineers held a meeting at Notting- 
ham, when the discussion of a paper by Mr. 
Stokes, of Derby, Assistant Government Inspector of 
Mines for the district, on ‘‘The Report of the Royal 
Commission on Accidents in Mines” brought about 
a warm argument as to the merits of the four safety 
lamps. The Evans Thomas, the Gray, the Marsaut, and 
the bonnetted Mueseler—which the Commission recom 
mended as the best. In particular it was claimed for the 
Morgan lamp—which, in its present form, the commis- 
sioners had not before them—that it would not explode 
under a test which would fire those lamps, and with the 
object of conducting exhaustive experiments, a meeting of 
the Institute was held on Saturday in the Chemical 
Lecture Theatre at the University College, Nottingham. 
The results of Saturday’s trials were that the Gray lamp 
was exploded in 10 seconds and the Evan Thomas lamp 
in the same time. The bonnetted Mueseler did not ex- 
plode the gas on the first trial, but did so in 10 seconds 
on another attempt being made. The Marsaut A, with 
two gauzes, did not explode after 14 minutes’ trial, but at 
the next attempt exploded in 30 seconds. The Marsaut, 
from Clay Cross Colliery, exploded in about 25 seconds. 
Clifford’s lamp was not exploded, nor was that of Morgan’s, 
although several attempts were made at the latter. 





MISCELLANEA. 
AN experimental line of railway on the Decauville 
system has been opened at Tientsin. 


An International Exhibition is to be opened at Barce- 
lona - September 15, 1887, and will remain open six 
months, 


The Admiralty have decided to commission the Mersey, 
12, 3550 tons, 6000 horse- power, attached to the Medway 
Steam Reserve, for an experimental cruise, as soon as she 
is out of the dockyard hands, 


The increased demand for cut diamonds at Amsterdam, 
that we recently referred to, is re also from 
Antwerp. The workmen engaged in the trade have de- 
cided to ask for a considerable increase of wages. 


The quantities and values of iron ore imported into the 
United Kingdom from Spain in the month of September 
last year and this year were as follows: 1885, 205,995 
tons; value, 137,060/. ; 1886, 148,583 tons ; value, 91,9177. 


The Scout has been fitted with Baxter’s self-yielding 
capstan, which protects the men from injury from the 
bars should a strain overpower them; in this case the 
body of the capstan yields while the barhead remains 
stationary. 


The Admiralty Committee on Contracts held their first 
meeting last week. The following members were present : 
Mr. A. B. Forwood, M.P. (chairman), Sir Jaines Corry, 
M.P., Mr. Hingley, M.P., Mr. Pearce, M.P., Sir Gerald 
Fitzgerald, K.C.M.G., Captain Hotham, R.N.,C.B., and 

Ir. Voules, secretary. 


_ The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended November 14, 
amounted, on 15,378 miles, to 1,134,324/., and for the cor- 
responding period of 1885, on 15,242 miles, to 1,136,877/., 
an increase of 136 miles, or 0.8 per cent., and a decrease 
of 2553/., or 0.2 per cent. 


Count Bylandt, the Austrian Minister for War, has 
announced that the Mannlicher rifle, firing 80 shots a 
minute, will be adopted. The total cost of arming the 
regulars, Landwehr, Honveds, and Landsturm with this 
weapon is reckoned at about 45,000,000 fl., or 3,600,000/. 





The International Cable Company (Limited) is a new 
undertaking, with a capital of 1,000,000/. The prospectus 
states that the company proposes to connect England and 
other European states by submarine cables vid the Azores 
—(1) with Canada by a cable between the Azores and 
Nova Scotia; (2) with Bermuda, Bahamas, Cuba, and the 
West Indies, Central America, and South America; and 
(3) New York with Bermuda or Nova Scotia. 


The Bartholdi statue of Liberty was illuminated on the 
22nd inst. for the first time by the Lighthouse Board. 
This result, a Times telegram states, has only been accom- 
plished after great efforts, owing to the official red ta 
spirit, the statue having been left in darkness since the 
dedication. The light supplied is of low power, and this 
fact causes dissatisfaction to all except the navigators con- 
cerned, who object to a bright light at that point. 


There is in the neighbourhood of Bilston an extensive 
area of mineral property which has been submerged for 
half acentury; but an effort has recently been made to 
drain this land with a view to the profitable utilisation of 
the minerals, Under the direction of Mr. W. J. Davies, 
a level was driven, and with such success that the district 
is already counting upon the benefit that will accrue to 
them through these mines being set free. 


A commercial museum has been established for a few 
weeks past at Dresden, under the auspices of the Expert- 
Verein fiir das Keenigreich-Sachsen, and is to remain for a 
permancy. Its mission is to bring forward the pro- 
ducts of Saxony intended for export trade. A similar 
museum has been opened at Buda-Pesth, and a third in 
St. Sebastian in Spain, the latter under the auspices of 
the Société Francaise Co-operative Universelle. 


The Fearless, torpedo cruiser, recently launched at 
Barrow-in-Furness, arrived at Spithead last week. She 
is a sister ship to the Scout ; her engines, boilers, steering 
gear, and magazines being placed below the water line, 
each in a water-tight compartment under a protective 
steel deck. She measures 220 ft. between perpendiculars, 
34 ft. in extreme breadth, and 19 ft. 9 in. in depth of hold. 
Her displacement is 1430 tons on a mean draught of 
13 ft. 6 in., and she is propelled by engines guaranteed 
of 3200 horse-power. The estimated speed is 17 knots. 


The French Minister of War intends to ask for credits 
for transforming the infantry muskets, to the extent of 
more than 200,000,000 francs. The Germans have already 
five army corps armed with repeating muskets, with two 
reserve muskets per man. It is said by some military 
critics that the repeating musket, though an excellent 
weapon for the rather deliberate, reflective Germans, is 
less adapted. to Frenchmen, who always fire too rapidly 
and waste their ammunition ; but the Bell rifle, which 
will be adopted in France, has great advantages irrespec- 
tive of repeating. 


The Scout, torpedo cruiser, concluded her steam trials 
at Portsmouth last week. At the previous measured mile 
trial the full- power runs were not completed in consequence 
of the priming of the boilers and the giving out of the feed 
engines. The low-power runs gave a speed of 15 knots, 
with 2139 horses, and 124 knots, 1030 horses, the revolu- 
tions being 132 and 105 respectively. The fuil-power 
runs last week gave a collective power of 3194 horses, with 
151 revolutions. Though her mean draught was slightly 
over her designed load-line, her mean speed was just upon 
17 knots, the actual figures being 16.912. 


The Committee of the City Guilds Institute have 
arranged for a course of technical instruction for teachers 
of public elementary schools at their central institution, 
Exhibition-road. The course comprises lectures on the 
construction and manipulation of woodworking tools and 
practical instruction in the workshop. The applications 
for admission to this course far exceed in number what 
was anticipated, and the Committee have accordingly 
arranged that the class shall meet three times a week in- 
stead of once. Even so the workshops do not provide 
accommodation for more than half the number of appli- 
cants. 


The Great Northern Railway Company are constructing 
a new roof to the western portion of their King’s Cross 
terminus. A massive scaffolding and a travelling stage 
have been erected, the structure containing no less than 
14,000 cubic feet of timber, and weighing 240 tons. The 
work is intended to be carried out in sections of about 
50 ft. in length. The roof is 900 ft, long, and will be 
supported on thirty-six iron ribs springing from the 
station walls. The roof will have a span of upwards 
of 200 ft., of which about two-thirds will be covered 
with glass, each side being inclosed by sheet iron. 
Messrs. A. Handyside and Co. are the contractors for 
the works, the cost of which is estimated at upwards of 

, 0007. 

The steel cruiser Phaéton has made a six hours’ full 
power trial. She was commissioned at Chatham on 
April 20, but sustained two important breakdowns in her 
machinery trials after arrival at Portsmouth. The results 
of the twelve half-hours were not of a uniform character. 
The power developed varied from 39884 to 5592 horses, 
the decrease being due to a slight priming in the boilers, 
a defect which had rendered a previous trial abortive. 
The mean of the complete trial gave an indicated power 
equal to 4773.38 horses, which was deemed practically 
sufficient, as the priming would be corrected by time. As 
shown by a couple ofruns on the mile, but not when the 
engines were working at their best, the speed was just 
over 154 knots. 


The following figures give some idea of the develop- 
ment of German industry. A standard of 100 is assumed 
for each first year of a pair mentioned, the other figures 
being in like proportion. Population, 1860, 100, 1885, 
124.1, Output of coal 1861=100, 1885=412.5, and in re- 


lative value 374.8. Output of pig iron 1861=100, 1885= 
717.1, and in relative value 282. Consumption of pig iron 
1864=100, 1883=341.3. Sugar 1871-2=100, 1884-5=602.3. 
Total imports 1872=100, 1884=133.2, and in relative value 
94.8. Total exports 1872=100, 1884=190.7, and in re- 
lative value 131.2. Length of railways constructed 1868= 
100, 1882-3=214.3. Capital invested in railways 1868= 
100, 1882-3=274.4. Consumption of saltpetre 1872=100, 
1884 =674.1. 


Largely in consequence of the increased traffic caused 
by the Hull and Barnsley Railway, the Corporation have 
resolved to construct, at a cost of 11,550/., a new (swing) 
bridge at Salthouse-lane in that town, capable of carrying 
loads of 25tons. The river at the point where the bridge 
will cross is 180 ft., and of this the bridge will cover 32 ft. 
fixed, the remainder being movable. The extreme width 
will be 35 ft., giving a clear footway on each side of 6 ft., 
and a carriage-way of 18 ft. between girders. For opening, 
the bridge will turn upon a pier composed of six cast- 
iron cylinders sunk in boulder clay, and when open will 
afford a clear waterway of 80 ft. over the channel, and a 
second opening 21 ft. wide. The bridge is to be worked 
by hydraulic power, with hand gear in reserve, Messrs, 
John Butler and bo., of Stanningley, Leeds, are to be 
the constructors. 


The concession for the improvements of Civita Vecchia 
granted to the Duke de Bostelli-Foscolo has been taken 
up by an English engineer with a well-known group of 
capitalists to build a new town, docks, warehouses, stores, 
&c.; the concession is for 99 years, and the capital 
25,000,000 liras Italian. Civita Vecchia is the port of 
Rome, which capital, with its environs, contains about 
450,000 inhabitants, besides which there is a population 
of about 600,000 in the zone of Civita Vecchia, for which 
the seaport is the outlet—total population, 1,050,000. The 
town of Civita Vecchia, well known in connection with 
the history of the kingdom of Italy, is situated about 
45 miles from Rome. By reason of its proximity to the 
capital it is the natural seaport of that city, and as soon 
as the Italian Government has carried out the intention of 
re-establishing free ports, Civita Vecchia can hardly fail 
to become the emporium of the Mediterranean, and it is 
by far the best seaside resort in the vicinity of Rome. 
The population has nearly doubled in the past ten years. 
The trade of Civita Vecchia has enormously increased sinve 
Rome became the capital, the total measurement of mer- 
chandise, which in 1869 was only 70,000 tons, amounting 
last year to upwards of 350,000 tons, 


In the sessions of 1883, 1884, 1885, the Thames Conser- 
vancy Board spent between 3000/. and 4000/. in opposing 
various Bills in Parliament for improving the metropolis 
and theriver. In 1883 they spent 380/. 8s. 9d. in opposing 
numerous schemes ; 86/. 17s. 8d., for example, against the 
Metropolitan Board Bridges, &c., Bill; 32/. 16s, 6d. 
against the Tower Subway Bill; 32/. 15s. against the 
Fish Exchange, Blackfriars, Bill ; 397. 17s. 8d. against 
the Electric Lighting Company’s Provisional Order ; and 
231. 6s. 2d. against the Charing Cross and Waterloo Elec- 
tric Railway. In 1884 the amount rose to 1426/. 19s., 
among the Bills opposed being the Metropolitan Board 
Thames Crossings Bills, 775/. 17s. 8d. ; the Tower Duplex 
Bridge Bill, 387/. 7s. 4d. ; the London (City) Southwark 
Subway Bill, 29/. 2s.; the South-Eastern Railway Bill, 
60/. 14s. 8d. Again, in 1885, the total was higher, viz., 
1674/. 183. 10d., the principal items being 713/. 13s. 6d. 
against the Tower Bridge Bill; 461/. 2s. 9d. against the 
Metropolitan Board (various powers) Bill ; 295/. 14s. 5d. 
against the River Thames Bill, and 39/. 9s. 10d, against 
the Southwark and Vauxhall Water Bill. The Conser- 
vancy Board expended 1862/. 2s. 6d. in promoting their 
own Thames Navigation Bill in 1883, this making their 
total outlay in the three years 5349/. 9s, 1d, 








INCONVENIENCE OF Rotary JAILS.—The new county 
rotary jail at Council Bluffs became locked Monday 
morning, October 25, by some disarrangement of the ma- 
chinery, and no prisoners could be taken out nor any 
admitted. A large force of men were at work all day on 
the machinery, but the trouble was not removed until 
Tuesday morning. A similar jail at Omaha, U.S., was 
described in ENGINEERING, December 25, 1885, 





Tue EnFrecp-Martini RiFie.—In consequence of the 
adverse reports made upon the new pattern of Enfield- 
Martini rifles, the War Office has determined on further 
trials, with a number of rifles which vary in many respects 
from those recently tried. These rifles differ in the 
following particulars from those returned. The fore 
end and indicator of the pattern used in the service 
Martini-Henry have been replaced ; the fixed back sight, 
the hand guard, the quick loader, the safety bolt, and 
the wind gauge have been removed. It is intended 
that a leather hand guard shall be issued for use at 
practice and on service. The form of the back sight is 
the same as that which was fitted on the rifle pre- 
viously issued for trial, and the lowest sight that can 
be taken is correct for 150 yards. When the sliding bar 
is at the extreme end of the leaf the sight is correct for 
200 yards ; sights for greater distances are obtained in the 
usual manner by raising the leaf. The foresight is modi- 
fied, the block being sloped behind, so as to render it less 
prominent to the view when aiming. The hilt of the 
sword bayonet is furnished with a foresight for use when 
the bayonet is fixed, and the sight is arranged to correct 
deflection. The sword bayonet has been restored to the 
side from underneath the barrel, and the mode of fixing 
has been altered. A new cleaning rod, combining the 
jag with the rod by a telescopic arrangement, has been 
provided, and the extractor has been strengthened and 
the lever lengthened, so as to give greater power of ex- 





traction, 









AAO AON a eee ANE 
ee 


ocean nga sens Sasha Aegan a 













ENGINEERING. | [Nov. 26, 1886. 








ENGINEERS, COLCHESTER, 


PAXMAN, AND CO., 


(For Description, see Page 558 ) 





ea] 
z, 
bene 
O 
Z 
& 
A 
7, 
=) 
o) 
Ay 
= 
O 
3) 
A 
je 
a 
— 
fy 
—_— 
ae 
a) 
ca) 
TM 
an 
ca) 
S 
fo) 
Q, 


HORSE 


CONSTRUCTED BY MESSRS, DAVEY, 


FORTY 











ENGINEERING, November 26, 1886. 





TRIPLE-EXPANSION ENGINES 


CONSTRUCTED BY MESSRS. WILLIAM D0 
(For Deseripifi? 























- yA a_i f MAM a 
























































renin nlndtA nah ote nen cme oat rmnse . a 


ree a 











“NULLI SECUNDA.” 


nol AND SONS, ENGINEERS, SUNDERLAND. 














THE 3S 




















ENGINEERING. 


55! 





Nov. 26, 1886.] 





AGENTS FOR “ ENGINEERING.” 


Buri: Messrs. A. Asher and Co., 5, Unter den Linden. 

CatcuTta: G. C. Hay and Co. 

Epinsurea: John Menzies and Co., 12, Hanover-street: 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M. Em. Terquem, 16, Boulevard St. Martin, Parie, 

Giaseow: William Love. 

Iraty: U. Hoepli, Milan. 

, Bipzia; Alphons Dirr. 
F. A. — carton, Lendinesttode, 

LiveRPooL: Mrs. Taylor, ng 

MANCHESTER: John Heywood, 143, Deansgate. 

OstEND: Kirkland and Cope. 

RorrerpaAM: H. A. Kramers and Son. 

OUnitap Statgs: Sole Agent, W. H. Wiley, 15, Astor-place, New 


York. 
Viswna: Lehmann and Wenzel, Kirntnerstrasse. oe 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
Giupgrt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiuzy, 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) paper edition, 1l. 16s. Od.; for thick (ordinary) paper 
edition, 2é. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10dollarsforthick, 
The latest scientific publications of Mmssrs. JOHN WILEY AND 
Sons, of New York, may be inspected and purchased in the 
Inquiry-Room attached to the Office of this Journal. A list of 
these works is published from time to time in the Publications 
Column of our Advertisements. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and _—— for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m. on Thursday. "4 

SUBSCRIPTIONS, HOME AND FOREIGN, 

The prices of subscriptions to ENGINEERING for Twelve 
Months, payable in advance, post free (including Double Numbers), 
are as follows :— 








For the United Kingdom ............+... £1 9 2 
For India, Ceylon, the Straits Settlements, China, and Japan :— 
For thin paper copies.......... £2 0 6 
» thic Sake? asa een eas £2 7 8 
For countries included in the Postal Union :— 
For thin paper copies.......... £116 0 
» thick ia cee aeneasan £2 0 6 


All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘* Union Bank, Charing Cross Branch.” 

Foreign subscriptions, when sent by Post Office Order, should be 
advised to the Publisher. 


Office for Publication and Advertisements, Nos, 
35 and 36, Bedford-street, Strand, London, W.C 


TELEGRAPHIC Avpress—ENGINEERING, LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 

Re apine Casks.—Reading cases for containing twenty-six num- 
bers of ENGINEERING may be had of the publisher or of any news- 
agent. _Price 6s. each. _ 














NOTICES OF MEETINGS. 
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crete as Applied in the Construction of Harbours.” Students’ 
meeting, Friday, December 3rd, at 7.30 p.m. Paper to be read: 
“ Ranging Circular Curves,” by Harley H. Dalrymple-Hay, Stud. 
Inst. C.E. 

Gro.oaists’ ASsocriATION.—Friday, December 3rd, at University 
College, Gower-street, W.C., when the following papers will be 
read: ‘*On Fossil Leathery Turtles and their Occurrence in 
British Eocene Deposits,” by A. Smith Woodward, F.G.S., Assistant 
in the Geological Department, British Museum (Natural History). 
**On some Further Researches in Bone Caves in Wales,” by Dr. 
Henry Hicks, F.R.S., &c. The chair will be taken at 8 p,m. 
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EXPLOSIONS OF COAL DUST. 
How much of the destruction wrought by an 
explosion in a coal mine is due to the sudden com- 
bustion of the firedamp liberated from the mineral, 
and how much may be credited to the coal dust, 





been held. It has long been known that the dust 
plays some part in the matter, for in an account of 
an accident which occurred in the Wallsend Colliery 
in 1803, it is stated that the workings were very dry 
and dusty, and that the ignited dust was driven to a 
great distance, and did much mischief. Again, in 
1845, Messrs. Faraday and Lyell, in a report on an 
explosion in the Haswell Collieries, pointed out 
that if there were only sufficient oxygen present, 
the cloud of dust raised by the explosion must be 
ignited by the flame. In confirmation of this they 
pointed out that the timbers in the vicinity of the 
site of the explosion, and on the side nearest to it, 
were covered with a thick layer of coked or half- 
burned dust, which had evidently been subjected 
to a high temperature, and had parted with a con- 
siderable portion of its volatile hydro-carbons, 
which had gone to swell the volume of the flame 
and the violence of the explosion. The deposition 
of crusts of a light coke on the mine timbers was 
noticed in 1855 by M. du Souich, chief government 
mining engineer of the Saint Etienne Arrondisse- 
ment, and the same observer called attention to 
a similar phenomenon on two occasions in 1861. 
From 1864 to 1875 several French mining engi- 
neers investigated the subject, and all came to 
the conclusion that coal dust, held in suspension 
in the air, might greatly aggravate the effects of an 
explosion of gas, or the flame projected from a 
blown-out shot, that is, from a blasting charge 
which instead of fracturing the surrounding coal 
blows out the tamping and expends its energy in 
the working. In England Mr. W. Galloway com- 
menced experiments on a large scale with the view 
of investigating the influence of coal dust in colliery 
explosions, and in 1876 he published his early re- 
sults in the first of several papers presented to the 
Royal Society. His trials appeared to show that a 
mixture of air with the particular coal dust used 
was not capable of carrying on or transmitting flame 
at the ordinary pressure and temperature, but that 
the presence of so small a proportion of firedamp in 
the air that its existence could not be detected by the 
Davy lamp, caused the mixture of dust and air to 
burn freely with a red smoky flame. In his second 
paper Mr. Galloway showed that the return air of a 
fiery mine, although apparently free from gas, 
according to the ordinary tests, might contain from 
2 to 2.5 per cent., and that in this condition the 
presence of coal dust might cause an explosion. 
Other investigators were also at work on this sub- 
ject. In 1878 Professor Freire Marreco and Mr. 
W. Cochrane made experiments at the Elswick 
Colliery, and subsequently Mr. P. D. Morison 
joined them, while the North of Enyland Institute 
of Mining and Mechanical Engineers and the 
Chesterfield and Derbyshire Institute of Engineers 
lent their assistance to the investigation. The 
results of all these trials were not conclusive, but 
at the time of the appointment of the Commission 
to inquire into accidents in mines the preponderance 
of evidence given by inspectors of mines was against 
the view that explosions could originate with, or be to 
any extent propagated by, coal dust in the absence 
of firedamp. When the calamity occurred at the 
Seaham Colliery, it was contended that it was 
greatly due to the accumulation of dust in the mine, 
and as a means of learning the truth, the Home 
Secretary requested Sir F. Abel, who was also one 
of the Commissioners, to make experiments in 
order to obtain further information on the subject. 
These experiments were very complete, and the 
account of them occupies many pages in a lately 
published report of the Commission. 

The first trials were made at Garswood Hall 
Colliery, where there was an abundant supply of 
firedamp available at the surface, and were directed, 
at the commencement, to finding the smallest 
proportion of firedamp which, when mixed with air 
raised to the temperature of a mine, would in- 
flame at a naked light placed in a model gallery. 
Next it was sought to determine how much this pro- 
portion might be reduced when the air was dust- 
laden, and how far the reduction was affected by the 
nature and fineness of the dust. It was found that 
those dusts which were very rich in pure coal, and 
which contained the highest proportion of very 
fine dust, required the lowest proportion of fire- 
damp in the air to cause them to explode readily 
when suspended in a dense cloud, and that, not- 
withstanding this, the order of sensitiveness of 
samples containing higher proportions of non-com- 
bustible matter, did not necessarily harmonise with 
their comparative fineness. It was also shown 





18 a question upon which very various opinions have 





that the amount of firedamp required to bring! Re 


about an explosion of dust was below that which 
can be detected by the most practised observer 
with the Davy lamp. Explosions were produced 
by dust suspended in air travelling at a velocity of 
600 ft. a minute, when firedamp was present in 
proportion ranging from 2 to 2.75 per cent. ; in cur- 
rents of low velocity the same result was produced 
with a sensitive dust in the presence of only 1.5 per 
cent. of firedamp. Further, mixtures of air and 
firedamp bordering on those which would ignite on 
the approach of flame, were found to be instan- 
taneously fired by a lamp if they contained only a 
few particles of dustin suspension, even if this dust 
were neither inflammable nor combustible. But 
all inert powders would not produce this effect, 
even if ground to the same fineness, and the action 
appeared to depend upon some contact or catalytic 
action of the dust on the gas mixture, such as is 
known to he possessed by finely divided platinum. 

Other experiments were tried with mixtures o 
air and coal dust without gas. At velocities of 
400 ft. a minute a dust cloud did not appear to pro- 
duce any increase in the volume of the flame pro- 
duced by firing a small cannon into it, but a decided 
although inconsiderable lengthening of the flame was 
several times observed at higher velocities, and with 
the most inflammable dusts. The result did not, 
however, warrant the conclusion that flame could 
be carried to a very great distance by coal dust in 
the complete absence of firedamp. 

‘It has sometimes happened in coal mines that the 
men have been injured by a blown-out shot, although 
they had withdrawn to a very considerable distance 
from it, as much as 100ft. Some practical men 
were of opinion that this was the result of the 
powder charge solely, while others held that the 
flame must be carried along by the ignition of 
the coal dust. To test this point Sir F. Abel took 
advantage of some unused galleries in the fortifica- 
tions at Chatham, which were of a size to fairly 
represent the workimgs in a coal pit. Employing 
a cannon with a charge of 1} 1b. to 21b. of powder, 
he found that the utmost distance at which he could 
inflame shreds of gun-cotton was 32 ft., and from 
this it was concluded that the cases which had 
occurred in actual practice of men being killed at a 
distance of 100 ft. from a shot must have resulted 
from the flame being carried along by the dust. 
This point being settled, the air of the gallery was 
charged with dust and the experiments continued. 
The conditions, however, were less favourable than 
they would be in a mine, because it was difficult to 
thoroughly fill the air with dust, and the current of 
air was far less rapid than in a mine. But in a 
gallery in which the discharge of 1$1b. or 2Ib. of 
powder, either tamped with clay or untamped, did 
not extend more than 20 ft. with a clear atmosphere, 
the suspension of a little coal dust in the air caused 
the flame from a 14 1b. charge to extend to 37 ft., 
and when more dust was used, to beyond 45 ft. In 
narrower galleries, approximating more closely to 
coal mine workings, the effect of coal dust in extend- 
ing the flame was more marked. The maximum 
distances reached by the flame from 14 lb. of powder 
in the absence of coal dust were between 30 ft. and 
35 ft. ; with a small quantity of coal dust in the air 
the distance of 83 ft. was reached in the upper part 
of the gallery, where the dust was more abundant, 
and 53 ft. in the lower part, where the air was 
clearer. These results were attained with the air 
travelling with the shot. 

Since the report of the Commission has appeared, 
Messrs. W. N. and J. B. Atkinson, Her Majesty’s 
Inspectors of Mines, have published the details of 
six colliery explosions with which they have been 
officially connected.* The first of these is the 
Seaham disaster, which was the immediate cause, 
as already mentioned, of the experiments we have 
described, and the others are named respectively 
the Trimdon Grange, the Tudhoe, the West 
Stanley, the Whitehaven, and the Usworth. In all 
of these the conditions of the mine are very care- 
fully described, and every possible cause of the ex- 
plosion is discussed fully, the reasons for and 
against it being given at length. We have not the 
space to follow the authors step by step through 
the investigation, and can only give the conclusions. 
At Seaham it appears impossible to account for the 
presence of gas at the point from which the ex- 
plosion started, but on the other hand there was 
an ample supply of dust, both on the floors, 


~ * “Explosions in Coal Mines,” by W. N. and J. B. 
Atkinson, Her Majesty’s Inspectors of Mines. London: 
Longmans, Green, and Co, Newcastle-on-Tyne: Andrew 
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timbers, and roofs, and a shot was fired at this 
spot apparently simultaneously with the explo- 
sion. The evidence that this was a dust and 
not a gas explosion, appears to be conclusive. At 
Trimdon Grange, gas from an abandoned working 
was fired at a light, but the explosion extended 
more than a mile along the main air-ways which 
were certainly free from gas, while curiously it 
failed to penetrate far into the return air-way, 
which might be expected to have a dangerous at- 
mosphere. It was also stopped in one or two direc- 
tions by damp patches in which there was no dust. 
At Tudhoe the explosion appears to have originated 
in a main air-way at a spot swept by 20,000 cubic 
feet of fresh air per minute direct from the down- 
cast shaft. A shot which was known to have been 
fired here about the time of the explosion, probably 
raised a cloud of dust which carried forward the 
flame. The West Stanley explosion occurred at a 
place where it is reasonable to suspect the presence 
of asmall quantity of gas, but the traces Jeft by 
the men who were killed show that there was not 
enough of it present to become visible at their 
lamps. This instance furnishes an example of the 
destructive action of coal dust in the presence of 
gas. At Whitehaven there wasa sufticient quantity 
of gas present to account for all the effects of the 
explosion, and there is no reason to ascribe it to the 
coal dust. The safety lamps were in fault, and 
some of them were afterwards found to pass the 
flame easily. The Usworth disaster is believed to 
have been the result of a shot igniting the coal 
dust, for no gas could have been present, and the 
rush of flame was stopped in one direction by a 
piece of damp sand, and in another by a section 
where the dust was stony. 

This volume affords a most valuable commentary 
to the experiments of the Commission, and should 
be in the hands of every colliery manager. The 
pains taken to obtain an accurate record of the 
facts furnish a splendid example of the way in 
which the work of an inspector should be carried 
out, while the care displayed in drawing the con- 
clusions is equally commendable. 

These experiments of the Mines Commission 
were made in 1882 and 1883, and after their 
conclusion, the subject was independently taken 
up by the Prussian Firedamp Commission. The 
trials were made in an elliptical main gallery, 
167 ft. long, closed at one end with a branch 
gallery at right angles to it, 33 ft. long, at a dis- 
tance of 74 ft. from its open extremity. The major 
axis of the elliptical cross-section was 5 ft. 7 in., 
and the minor axis 3ft.1lin. The first experi- 
ments were directed to measuring the effect of 
tamping the powder charge with coal dust in place 
of clay. With powder charges varying from 7 oz. to 
18 oz., and with clay tamping, the flame did not 
extend beyond 13 ft. ; with coal-dust tamping the 
flame extended to distances varying with the charge 
from 29 ft. to 62 ft. When the floor was strewn 
with coal dust, the effect varied greatly with the in- 
flammability of the material and with its fineness. In 
one instance the flame extended 185 ft., and two 
samples of dust gave, in addition, violent explosive 
effects, accompanied with columns of flame and 
dense black smoke. These latter phenomena were 
considered to be due either to gaseous combustible 
matter developed from part of the heated coal dust 
at the first ignition, or to gaseous products de- 
veloped from dust particles with the highly heated 
space, after the first inflammation. In either case 
the inrush of air immediately following the first 
dust ignition would effect the combustion of wet 
gases or vapours with explosive violence. 

Another series of experiments was conclusive as 
to the great effect of coal dust tamping in increasing 
the length of flame from a blown-out shot in an 
atmosphere containing gas. With comparatively 
coarse coal dust of medium inilammability, 2 per 
cent. of firedamp in the air produced a decided 
elongation of the flame, which in pure air reached to 
5Oft. Three per cent. of gas increased the length 
to 64 ft.; 4 per cent. to 80ft.; 5 per cent. to 
115 ft. ; and 6 per cent. 134ft., both the latter with 
explosive effects. When highly inflammable coal 
dust was used the presence of 1 per cent. of fire- 
damp caused a lengthening of the flame; 2 per 
cent. gave effect equal to those noticed above with 
4+ per cent. ; while 4 and 5 per cent. produced ex- 
plosions. There were two other trials which must 
not be passed over. In the first a part of the 
gallery was bratticed off and filled with an explosive 
mixture of air and gas, and another part, in imme- 
diate proximity to the first, was dust strewn. The 





dust was inflamed by a blown out shot, and in its 
turn ignited the gas mixture. In the second trial 
the order was reversed ; the gas and air were fired by 
the shot, and communicated its explosion to a side 
gallery which had its floor covered with dust. 

The chain of experiment is thus fairly complete, 
and is strengthened by a series of trials carried out 
in France by MM. Mallard and Le Chatelier, but 
into which we have not space to enter. It has been 
shown that a blown-out shot may, in the presence 
of coal dust, without gas, be greatly lengthened so 
as to reach to unexpected distances ; that if gas be 
present in minute quantities, this effect is greatly 
intensified, while under certain circumstances it may 
become explosive in its character. Further, coal 
dust may be the means of carrying flame from 
a clear part of a mine to one which is filled with 
gas, and thus the dust and gas may become a series 
of stepping-stones to carry the flame all through the 
workings of a mine, and into the disused portions. 

We wish we could add that the Commission was as 
successful in devising remedies, as it was in demon- 
strating the danger. The removal of the dust does 
not seem to be practicable, while its effective water- 
ing is quite as difficult. It seems impossible to 
prevent blown-out shots, and therefore the remedy 
appears to lie in the discovery of some agent which 
does not produce so much flame as powder. Water 
tamping has been tried with powder, but with little 
success, but when applied to explosives of the dyna- 
mite and gun-cotton class it is effectual in cooling 
down the sparks to a point at which they will not 
ignite a moderately explosive mixture of gas and air 
charged with coal dust. The wateralso serves another 
purpose. It entirely modifies the character of the ex- 
plosion, and converts the shattering and local action 
into one which resembles ‘that of gunpowder, and 
which is equally effectual in bringing down the coal 
in large masses with only a moderate amount of 
‘*small,”’ It is not necessary, although it is desirable, 
that the water should be poured into the borehole ; ‘it 
may be applied in the form of moist tamping, and 
the Commissioners have found that soaked moss 
gives a very fair result. It quenches the spark and 
exercises a very decided influence upon the cha- 
racter of the explosion. The report concludes with 
an account of the compressed lime cartridges of 
Messrs, Sebastian Smith and Moore, and an urgent 
recommendation to mineowners to employ them 
when the nature of the seams renders them pos- 
sible. 


DANGERS ON FOREIGN RAILWAYS. 

ALTHOUGH the speeds are not so high upon 
foreign railways as they are in our own country, we 
are continually being reminded that the risks run 
are quite as great, or greater, thanat home. The 
recent floods in the north of Italy carried away no 
less than six bridges on the Genoa-Ventimiglia 
section of the Mediterranean Railway of Italy, and 
it is fortunate that only one calamity resulted. 
One of the bridges gave way as a goods train was 
crossing, thereby precipitating the engine and ten 
trucks into the torrent, and killing the driver and 
fireman. But for the fact of its not running to 
time, a passenger train would have preceded the 
goods train, and unless equipped with a brake, 
might have met the same fate, for we read that 
the driver of the goods train received warning, but 
could not stop. About the same time a landslip 
occurred at the approach to a bridge over the River 
Tanaro, on the line from Turin to Ceva. The 
engine and front brake van of a goods train having 
got on to the bridge, the coupling gave way, and 
fifteen trucks fell into the river. One of the most 
sensational accidents of late was that which occurred 
on the 15th inst. on the Paris, Lyons, and Mediter- 
ranean Railway, near Sisteron, on the Marseilles- 
Gap line. It was reported that 400,000 cubic metres 
off the side of the mountain fell away and buried 
a passing train, killing six and injuring twenty- 
five other passengers. 

It appears from a further account that the driver, 
seeing the first movement of the landslip, reversed 
his engine and sounded his whistle, but not being 
fitted with a continuous brake, the train ran on and 
was buried by a further fall. The Paris, Lyons, 
and Mediterranean Railway Company have been 
peculiarly unfortunate, for although they have 
equipped 4000 or 5000 vehicles with the Westing- 
house brake, fatal emergencies still occur to the 
portion of their trains which remains to be com- 
pleted. On Ash Wednesday last the Monte Carlo 
accident took place, and like the above case, might 
have been prevented, had efficient brakes been in use, 











The moral clearly is that, having adopted a brake, 
the whole stockshould be fitted up as soon as possible, 
Another accident, of a form once common in this 
country, and not yet extinct, recently occurred on 
the Pisa-Genoa section of the Mediterranean Rail- 
way. A train composed of thirteen passenger 
carriages entering the station of Recco was turned 
through some facing points on to the wrong line. 
The pointsman, seeing his mistake when the engine 
and front brake van had passed, changed the points, 
thus causing the front part of the train to leave the 
rails. Fortunately, however, though the other 
appliances were antiquated, this train was fitted 
with the Westinghouse brake, and was promptly 
brought to a stand before any further mischief could 
take place. 

Our bridges are not in the habit of giving way, it 
is true (though we do not forget the Tay Bridge), 
and our signalling arrangements are no doubt gene- 
rally of a very perfect description, but as frequently 
shown in our columns, a large number of accidents 
still occur which are due to the mistakes of men or 
to defective material, neither of which has yet 
attained such a state of perfection as to be always 
trustworthy. A further illustration is just to hand 
in the report of an accident which occurred on 
October 12 at Gas Factory Junction, on the Black- 
wall line of the Great Eastern Railway. In this 
case, as a London, Tilbury, and Southend Com- 
pany’s passenger train was passing the junction, 
the engine was by mistake turned on to the Strat- 
ford line, and the points then being reset for the 
Tilbury line, the four first carriages were thrown 
off the rails, and the remainder brought to a stand 
on the Tilbury line. The circumstances here were 
exactly similar to those at Recco mentioned above, 
and in both cases calamities were prevented by the 
use of an efficient brake, which the Govern- 
ment inspector remarks was ‘‘ no doubt most valu- 
able in minimising the consequences” of the former 
accident. In this case the points and signals were 
properly interlocked, and everything in order, 
except the signalman, who, having taken off the 
home signal, after allowing the train to pass, 
replaced the signal, and changed the points before 
the engine reached them. Seeing his mistake, he 
endeavoured to rectify it by re-setting the points 
for the Tilbury line, but was too late. As Major- 
General Hutchinson points out, the signalman dis- 
obeyed the rule which forbids a junction home 
signal being put to danger until the train has passed 
the facing points to which that signal refers, and the 
inspector very truly adds that ‘‘ this tendency of 
signalmen to throw signals to danger prematurely 
is very common, and should be checked by every 
possible means, as it to a great extent does away 
with the value of interlocking.” 

It is fortunate, therefore, when all else has gone 
wrong, and emergencies suddenly arise, that in 
these days there is a further safeguard provided. 
There can be no question indeed that effivient 
brakes have done more to make railway travelling 
safe than any, or all, of the many other improve- 
ments which have been effected through the pres- 
sure of the Board of Trade. 





THE HULL BOILER EXPLOSION. 

WE this week give on page 554, several illus- 
trations of the boiler which burst on board 
the steamship Cartago Nova while lying in the 
Albert Dock at Hull on the 4th inst., and to which 
reference has been previously made in our columns 
(see pages 505 and 530 ante). It will be remem- 
bered that the vessel in question was a cargo- 
steamer owned by Messrs. Hall, of Jarrow, and the 
explosion was due to the bursting of the donkey 
boiler which worked the winches engaged in dis- 
charging the cargo. The fact that the explosion 
was of an extremely disastrous character, as many 
as eight men being killed and about twenty others 
more or less seriously injured, has invested the 
proceedings of the inquest with more than ordinary 
interest. Figs. 1 to 4 show the general design 
and construction of the boiler, while the manner 
in which the boiler failed will be seen on reference 
to Figs. 5 and 6. : 

In our last issue we stated there could be little 





doubt the explosion was due to excessive pressure, 
that the boiler failed in the first instance in the 
internal firebox, the rupture of the external shell 
being secondary, and caused by the struggle of the 
boiler to free itself from its surroundings in its up- 
ward flight consequent on the collapse of the fire- 
box. That the pressure of steam at the moment of 
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explosion was the collapsing pressure of the fire- 
box, and that this must have been very much in 
excess of the normal working pressure of 40 Ib. 
on the inch to which the safety valve was supposed 
to be loaded, and that it would in all probability 
be found that the safety valve at the time of the 
explosion was from some cause or other inoperative. 
These views, we may say, have been completely 
confirmed by the scientific gentlemen who have 
since given evidence at the coroner’s inquiry. 

The adjourned inquest was held on Monday last 
in the County Court, Hull, Mr. J. J. Thorney, 
the borough coroner, being, as on the previous 
occasion, assisted by Mr. Fielden, of the Board of 
Trade, and Mr. Martin Samuelson and Mr. A. E. 
Seaton acting as assessors. Mr, Howard Smith, 
barrister, instructed by Mr. Hearfield, appeared 
on behalf of the owners of the vessel, while Mr. 
Laverack, assisted by Mr. John Waugh, of the 
Yorkshire Boiler Insurance Company, represented 
the relatives of several of the men who were 
killed. 

The first witness of importance called was James 
McLean, who said he was a marine fireman, and 
joined the ship as donkeyman four months ago. 
When he joined the vessel the chief engineer showed 
him the connections to the boiler, and told him not 
to carry more than 38 lb. of steam. The safety 
valve began to blow off at that pressure. The 
highest pressure he ever had was 40lb. It was 
impossible to keep steam when all the winches were 
working. He worked the easing gear of the safety 
valve at Cronstadt, and again on the passage home. 
He left the ship on the 9th of September last. 
Before he left he showed Miles round, and told him 
to keep about 30 1b. of steam, He never told him 
he might go to 45 lb. 

Evan Williams, of Holyhead, said, he was chief 
engineer on board the Cartago Nova. He held a 
first-class Board of Trade certificate. He joined the 
ship on February 22 last in London, and had made 
four voyages in her. Mr. Richard Williams, the 
superintendent engineer to Messrs. Hall’s steamers, 
had always given him everything he asked for. No 
complaints had ever been made to him by any of 
the crew with regard to the safety of the boiler. At 
Brindisi, on his first voyage, he took the safety 
valve to pieces, and found by calculation that it was 
loaded to 38} lb. on the inch. He also ground 
the valve, which was leaky, but he could not 
make it quite tight. He also overhauled the easing 
gear of the valve, which worked by a _hand- 
wheel and worm in the stokehole. It was then in 
working condition. This was on the 20th of March 
last. Since then no report had ever been made to 
him that the valve was out of order. When Miles 
took charge of the boiler in London he told him to 
work the boiler at 351b. and not more than 38 lb. 
Lowe, the foreman, did not help him to turn the 
easing gear at Cardiff. When King joined as 
donkeyman he also told him not to exceed 38 lb. 
King had never complained to him about the 
priming of the boiler. The boiler did prime at 
times, but there was not the difficulty with it that 
King had stated. On the day of the explosion 
between the time King left and McCaffre, the de- 
ceased donkeyman, took hold, he had charge of the 
boiler himself about 14 hours. There was nothing 
about the boiler to lead him to think anything was 
wrong, He tested the taps and valves to see that 
all was right, but he did not try the easing gear of the 
safety valve. The last time he heard the safety valve 
blow off was at Cardiff. He had not tested the safety 
valve since then. He considered himself responsible 
for the safe working of the boilers and machinery on 
board the ship. He had heard the evidence of Miles 
and King, the donkeymen, and if the valve had not 
lifted it was because it was stuck fast. He con- 
sidered it was the duty of the donkeyman to test 
the safety valve. The easing gear of the safety 
valve could be worked if there was no steam, but it 
was rather stiff. He last tried the easing gear in 
London. He had not tested it since then because 
he thought it was right. 

John Fergusson, second engineer on the Cartago 
Nova, said he joined the ship fourteen months ago. 
He held a first-class Board of Trade certificate. 
He was in the stokehole about an hour before the 
explosion, and noticed the steam at 38 1b., and that 
it was escaping from the safety valve. If the pres- 
sure rose above the load on the safety valve, it was 
the duty of the donkeyman to report the fact to the 
chief engineer. He had never tested the easing 
gear of the safety valve. 

Mr, Richard Williams said he was superintendent 





engineer to Messrs. Hall Brothers, of Jarrow, owners 
of the Cartago Nova. He had inspected the 
ship and machinery four times in the present year, 
the last occasion being at Cardiff on September 15 
last. He went into the boiler but did not go into 
the firebox. The condition of the boiler was then 
good in every respect. He tested the safety valve 
at Cardiff. ‘The easing gear acted and the safety 
valve blew off at 384 lb. by his own standard gauge. 
He satisfied himself that the boiler and all its goar 
was in sound working order. 

In reply to Mr. Laverack, he added that he judged 
the boiler had been short of water. He could not say, 
however, that he saw much signs of discoloration 
of the plates, but he had not had an opportunity of 
examining the boiler closely. He thought the 
boiler was well able to carry 40 lb., and that the 
explosion was due to shortness of water. If a boiler 
is short of water, the plates get red hot, and if they 
pumped water into it, steam is generated so fast 
that it would be impossible for it to escape through 
the safety valve. 

At this point the inquest was adjourned till one 
o’cleok on the following day. When the Court re- 
assembled, the first witness called was Mr. John 
Waugh, who said he was chief engineer to the 
Yorkshire Boiler Insurance and Steam Users’ 
Company, Bradford. He had held this post for 
twelve years, and had had large experience in the 
examination of exploded boilers. He had 
examined the exploded boiler on the Cartago 
Nova, and handed in a report which he wished to 
be taken as his evidence. The report, which was 
accompanied by several sketches and diagrams, 
stated : 


The exploded boiler is of the vertical type, 13 ft. in 
height by 6 ft. mean diameter, 2 in plate, double- 
rivetted, having three parallel cross-tubes in the firebox 
9 in. in diameter. The firebox was of conical shape, 
5 ft. 4 in. in diameter at the firebox level, and 5 ft. at the 
top, and of ;% in. plates. It was built by Messrs. Clark, 
Chapman, Parsons, and Co., of Gateshead-on-Tyne, and 
was tested, I am informed, by hydraulic pressure to 
100 lb. pressure on the square inch, by Lloyd’s surveyor, 
after completion, on the 6th of May, 1878. The firebox 
was stayed to the shell by three rows of screwed stays, 
respectively, from the bottom, ten, seven, and seven ; and 
there were five wrought-iron stays connecting the crown 
of the firebox with the crown of the boiler 1% in. in dia- 
meter. The boiler was mounted with the usual comple- 
ment of fittings, viz, Bourdon’s steam gauge, stated to 
register up to 100 lb. (not seen), water gauge (said to be de- 
fective, the leakage stopped by insertion of wooden plug), 
and two test cocks, back pressure feed valve, and cock, 
blow-off tap (not seen), one deadweight safety valve 
3? in. in diameter, having an area of 11.04in. When 
supplied by the makers in 1878, this valve had seven 
weights equal to, including the spindle and valve, 552 1b., 
which would give a working pressure upon the valve of 
50 lb. to the square inch. Evidently the intention of the 
makers was that the boiler was fit to work at that pres- 
sure, namely, 501b., and the fact that it was tested to 
twice the working pressure, namely, 100 lb., also cor- 
roborates this view. So far as as could be ascertained at 
the time of the explosion, the valve was only weighted 
with four weights, and, whilst I have not been permitted 
to weigh these, they are stated to weigh, including the 
spindle and valve, 419 lb., which would give a blowing 
off pressure of 37.9 lb. There is also another state- 
ment as regards the weight on the valve, that the total 
weight was 438 lb., which would give a_blowing-off 

ressure of 39.6 lb., both statements being under 40 Ib. 
) ernest to the construction and condition of the 
boiler, I notice that the fibre of the plates in the fire- 
box was built vertically instead of circumferentially, and 
that notwithstanding the cross-tubes and the screwed 
stays, the firebox is not of strong design or construction. 
The shell internally was badly corroded, reduced in some 
cases to half the original thickness. In the firebox, below 
the grate bar level, and partly in the “‘ setting-back” of 
the firebox plates to the shell of the boiler, and at the 
foot of two of the vertical seams, marked A and Bon 
the sketch A, the corrosion was serious, being reduced to 
the extent of 75 per cent. of the original thickness of 
plates. There was also a fracture directly under the first 
cross-tube flange on firebox plate, 4fin. long. This had 
been studded to stop its extensicn and prevent leakage. 
Judging from the history of the behaviour of the boiler, 
as given by former attendants, at the adjourned inquest 
on the 12th November, there seems to have been trouble 
as to the steady maintenance of a regular feed, and the 
addiction of the boiler to priming, especially when used 
for supplying steam to the bulk of the deck machinery. 
These facts led me naturally to examine carefully as to 
whether the explosion was due to shortness of water. 
All the signs of the catastrophe being due to this cause are 
absent. Notwithstanding the above defects of construc- 
tion and condition the boiler was, in my opinion, quite 
strong enough to resist a pressure of 40 lb., such being the 
maximum pressure upon the valve, so far as can be ascer- 
tained, at the time of the explosion. The question then 
arises, was the safety valve operative at 40 lb. pressure? 
The evidence of the donkeymen, John Miles, John Lowe, 
and James King, is to the effect that they never saw or 
heard the safety valve blow off ; they also mentioned pres- 
sures of 30 lb., 45 lb., 50 1lb., and 55 lb., and James King 





says, ‘I tried the boiler to 58 1b., and it did not blow 
off.” As to the above-named attendants being able to see 
whether the valve was blowing off or not, owing to the 
fact that the waste pipe from the safety valve passed 
into the donkey funnel and that the donkey funnel was 
connected into the main boiler funnel, itis probable they 
could not see when the safety valve of the donkey boiler 
was blowing off or not; but, seeing that, as a rule, the 
donkey boiler would be worked when the main boilers 
were off, in order to discharge cargo, it is likely that at 
such times the blowing off could have been seen; but. 
giving full credit to the difficulty of seeing it under the 
circumstances above named, there can be no question 
that when the safety valve did blow off it could have been 
heard. Seeing that the waste pipe passed into a larger 
pipe, that is, the donkey funnel, and from that again into 
a larger still, that is, the main boiler funnel, this safet 
valve when blowing off would give no uncertain sound. 
Taking into account the fact that the main boiler was 
under repairs at the time of the explosion, and seeing 
that the cargo had to be discharged entirely by the 
donkey boiler, and bearing in mind the fact that the 
former donkeyman, James King, had been discharged, it 
is a fair and reasonable assumption that the new donkey- 
man’s instructions would be to raise sufficient steam to 
work all the deck machinery required to discharge the 
cargo, and at the time of the explosion he was endeavour- 
ing to comply with such instructions. In conclusion, I 
would again repeat that the boiler was, in my opinion, 
notwithstanding the defects, quite capable of resisting a 
pressure of 401b., and that the explosion was not due to 
shortness of water. I can come to no other conclusion 
than that the safety valve was jammed, and therefore 
inoperative. In point of fact, the boiler had no safety 
valve, in the strict sense of the word, at the time of the 
explosion ; that the pressure at the time was far in excess 
of 401b., and that it yielded to this excessive pressure at 
the weakest part of the boiler, and to this fact must be 
attributed the disaster which we all so much deplore.—I 
remain, yours obediently, JoHN WavuceH, Assoc. Inst, 
C.E., Mem. Inst. M.E., &c. 


Examined by Mr. Laverack, Mr. Waugh said he 
had not himself seen the safety valve jammed. But 
he had not had an opportunity of examining it, as 
the valve was taken possession of by the Board of 
Trade officers, who were making an inquiry under 
the Boiler Explosions Act. The engineer could 
only ascertain if the fittings of the boiler were in 
working order by trying them. This was an ex- 
ceedingly simple matter. With this particular 
safety valve it would be very easy to work the 
easing gear. In reply to the coroner also, he stated 
that he had heard Fergusson’s evidence as to the 
safety valve blowing on the day of the explosion, 
but had no desire to qualify his report in conse- 
quence. Shown the fork end of the testing lever, 
witness said, in his opinion, it was rusted to such 
an extent at the joint as to make the valve inopera- 
tive. 

Examined by Mr. Smith, Mr. Waugh declined 
to express an opinion as to what was the precise 
bursting pressure of the boiler. He denied that it 
would take considerable force to work the easing 
gear. If it were in proper working order a child 
could work it. He had no objection to the arrange- 
ment of the safety valve. It was a fairly good one 
if properly looked after. 

The next witness called was Mr. Martin Samuel- 
son, one of the coroner’s assessors. He said, in 
conjunction with Mr. Seaton and Mr. Jamieson, he 
had examined the exploded boiler, and they had pre- 
pared a joint report. We regret that the demands 
upon our space prevent us from publishing this 
report in extenso, but we subjoin some extracts from 
it. A portion of the report was of course descrip- 
tive, and agreed with Mr. Waugh’s. Respecting 
the safety valve, Messrs. Samuelson, Seaton, and 
Jamieson, say : 


The safety valve was fixed to the side of the boiler 
1 ft. 104 in. from the top edge. It is what is known as 
deadweight, and consists of a cast-iron cylinder box with 
valve seat of brass let into an aperture in the bottom. 
The valve is 3 in. in diameter, and was loaded by five 
cast-iron weights threaded on a brass spindle, which 
latter projected through the cover, and was protected by 
a cast-iron bonnet, to which it was cottered in the usual 
way. There is nothing unusual about the design or con- 
struction of this safety valve ; it is one commonly found 
with this type of boiler. The pipe conveying steam to 
the safety valve was prolonged across the bottom of the 
safety valve chest, and attached to it was the stop 
valve. This was of the ordinary description...... 
We beg to say that we found the safety valve very dirty and 
out of order, the weights very much corroded, so as to be 
considerably thicker then they were originally. Two iron 
washers were discovered that had apparently acted as 
distance pieces, and that the shank of the bonnet for the 
spindle projected } in. through the box cover. We like- 
wise found what was evidently a portion of the lever in- 
tended for lifting the safety valve off its seat, and which, 
in connection with other apparatus, is known as easing 
gear. This lever was set fast on its fulcrum, and had 
apparently been so for a considerable time. The pin 
carrying it on the fulcrum was of iron instead of brass 
From the angle of this piece of lever, with its support. 
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we should judge that it had pressed the bonnet afore- 
mentioned hard down on to the cover, and psig. f the 
whole of the easing gear, spindle end, and loose cap had 
been set fast, so that the pressure required to lift it is 
beyond computation. 

Respecting the pressure gauge they say : 

The pressure gauge when found was rusty, and the back 
damaged, but the working parts were uninjured, and on 
cleaning them with paraftin we were enabled to test it 
with a standard gauge on a testing machine, and found 
that it registered practically correct up to its full index— 
80 lb. ; but when no pressure was on it did not indicate 
lower than 10 lb. 


Their conclusions as to the cause of the explosion 
are as follows : 


We are conclusively of opinion that the rupture first 
took place at the side of the firebox near the donkey feed- 
valve, and near the bottom of the boiler, one portion of 
the plate being forced downwards on to the firebars and 
the other turned upwards until it came in contact with 
the first cross-tube, damaging it and lapping round it. The 
release of pressure and the discharge of water at this lower 
part of the boiler would by reaction cause the boiler to 
ascend with great force and increasing velocity. It would 
then seem to have caught the beam overhead, which 
damaged the top of the boiler, causing it to split open, 
and the shell immediately below it to rend. This latter 
probably took place either at the time of passing the 
deck or after oe it, as the plates were found ex- 
tended beyond the hole made by the explosion. This 
second rent would allow the escape of steam on the deck, 
and prevent further upward motion. The extent of the 
damage caused by the explosion is such as to point to 
the boiler having had a considerable quantity of water in 
it. Had there been little water, we consider the devasta- 
tion would have been much less, and would not have 
covered such a wide area. The cause of the collapse of 
the firebox is undoubtedly due, in our opinion, to excessive 
pressure. The stays connecting it with the shell show 
signs of severe trial ; the shell has been drawn in in places, 
and in several instances the stays have been drawn com- 
pletely out of the plate ; in fact, there is every evidence 
of the pressure being at the time of the explosion, very 
considerably above that at which the safety valve was 
supposed to be loaded, and beyond that which would be 
allowed as a safe working pressure. Although the shell 
is, as before stated, corroded and pitted and generally re- 
duced in thickness, it was quite equal to the loaded pres- 
sure of 38,3lb. per square inch on the safety valve, and 
the firebox and fittings were likewise quite equal to such 
a load. That the firebox gave way at the particular 
part mentioned, we believe, to some extent might be 
due to the action of the feed water, both previous to the 
accident and at the time of it. The effect of injecting a 
stream of cold water against the hot iron of the firebox 
would tend to cause it to alter shape and to crack, and 
the continuance of such treatment would, no doubt, very 
much deteriorate the quality of the plate. In the evidence 
given by King it was stated that there was a crack in the 
firebox under the lower cross-tube, which was repaired by 
a stud being screwed in at each end of the crack, We 
are prepared to state that the explosion was not due to 
this defect, as the crack and studs are as they were when 
the studs were put in. We considered it desirable, in 
order to come to a proper conclusion, to have a piece of 
the firebox plate opposite the discharge feed, where it 
would impinge upon the firebox plate, cut out, and tested 
by a testing machine, and as anticipated we found the 
plate has lost considerably in strength. We beg to state, 
in conclusion, that the explosion was caused by over- 
pressure, and that the over-pressure was due to the‘safety 
valve being set fast, and no adequate means provided for 
the escape of steam, together with the reason above sug- 
gested. 


In reply to the coroner, Mr. Samuelson could not 
say how long the easing gear had been set fast, but 
thought it must have been a considerable time, as 
it was rusted quite fast on the joint. In answer to 
Mr. Smith, witness declined to state what was the 
pressure which burst the boiler, but it must have 
been very much in excess of 40 lb. 

Mr. A. E. Seaton, general manager of Earl’s 
Shipbuilding Yard, said he had surveyed the boiler 
along with Mr. Samuelson, and concurred with the 
report which had been read. If the easing gear 
were set fast the valve might still have had play. 
The easing gear might possibly have got into its 
present defective condition since September 15 last. 
Replying to Mr. Smith, he added that priming 
would cause overheating of tha plates to some ex- 
tent, and this would tend to reduce their quality. 
He had no hesitation in saying the pressure con- 
siderably exceeded 80 lb, at the time of the explo- 
sion, but he could not exactly say how much. 

Mr. Jamieson, consulting engineer, said he had 
had twenty-five years’ experience with marine 
boilers. He agreed with the report read by Mr. 
Samuelson. 

This concluded the evidence, and the coroner, in 
summing up, said the jury in the first place would 
have to find the cause of the deaths of the eight 
men quite irrespective of the cause of the explosion, 
and in this they would have no difficulty. The 
next question for them to consider was, What was 
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the cause of the explosion? This was a very 
arduous and difficult one. They had had a great 
deal of evidence—some of it relevant and some 
not — but the opinion of the experts who 
had been called in, namely, Mr. Waugh, Mr. 
Samuelson, Mr. Seaton, and Mr. Jamieson, was 
that the explosion was due to excessive pres- 
sure in consequence of there being practically 
no safety valve. On the other hand, they 
had the evidence of Mr. Richard Williams, the 
superintendent engineer, whose opinion was that 
the donkeyman had allowed his boiler to get short 
of water and then turned on the feed, when a sud- 
den generation of steam had taken place which the 
safety valve could not relieve. It should however 
be borne in mind that Mr. Williams had not had 
an opportunity of carefully examining the boiler, 
and admitted he did not see much evidence of dis- 
coloration of the plates, which was the usual sign 
of shortness of water. If the jury were of opinion 
that the explosion was due to shortness of water 
then there was no one to blame for it but the un- 
fortunate man McCaffre, who was killed. If, on 
the other hand, they were of opinion that the 
explosion was due to the safety valve being out 
of order, they would have to consider who 
was to blame for it, and also whether the neg- 
ligence was of so gross a character as to con- 
stitute a verdict of manslaughter against any 
person or persons. They had the opinions of the 
four scientific gentlemen that the safety valve must 
have been inoperative on the day of the explosion, 
while, on the other hand, they had the positive 





statement of Fergusson, the second engineer, that 
he heard the safety valve blowing half an hour 
before the explosion. It was for the jury to say 
which was correct. Then came the question of re- 
sponsibility. Mr. Evan Williams, the chief engineer, 
accepted every responsibility for the machinery ; 
but he added that if there was anything wrong the 
donkeyman should report it to him. There was 
a good deal in that, and they must try a question 
of that kind by common sense. In conclusion, if 
the jury found that criminal responsibility attached 
to any one it would be necessary for them to find 
that the explosion was the result of the negligent 
omission of some one to perform their duty. 

The jury then retired and after about two hours’ 
deliberation returned the following verdict : 

1. The jury are of opinion that the deaths of the eight 
men were caused by the explosion of the donkey boiler 
on board the Cartago Nova on November 4, 1886. 

2. That the explosion was not caused by shortness of 
water but by excessive pressure due to the safety valve 
being stuck fast and inoperative, 

8. The jury are of opinion that the chief engineer, 
Evan Williams, had been guilty of gross negligence in not 
seeing that the safety valve was operative and in good 
working order. 

4. The jury are unanimous in considering that Evan 
Williams has failed in his duty and was guilty of ‘‘ Man- 


slaughter.” 
3. The jury are of opinion that it was time the Board 


of Trade had authority to make periodical surveys of this 
class of ship so that such lamentable disasters might in 
future be prevented. 

As the result of this verdict the chief engineer 
was then committed to take his trial at the assizes, 
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but was admitted to bail—himself in 300/., in 
addition to two sureties of 50/. each. 

The verdict of the jury is one with which we 
entirely agree, and its plain, outspoken character 
comes as a refreshing surprise when contrasted with 
the lame and impotent conclusions generally arrived 
at by coroners’ juries when called upon to investi- 
gate the cause of boiler explosions. The halting 
character of the verdicts generally returned is per- 
haps due in some measure to the fact that coroners’ 
juries are very often restrained by personal con- 
siderations from speaking so plainly as they could 
sometimes wish, and also to the fact that the ques- 
tions presented for solution are frequently of too 
technical a character for them to Tent with. 

In the case under consideration, however, the 
jury could have no doubt as to the cause of the ex- 
plosion after listening to the evidence, and hearing 
the reports of the scientific witnesses. An attempt 
was made to prove that the explosion was due to 
shortness of water, the old antiquated theory 
being promulgated that the effect of turning on the 
feed if the boiler were short of water and the plates 
red-hot would be to generate such an enormous 
volume of steam, that the safety valve would be 
quite inadequate to carry it off. The utter fallacy 
of this view it is of course quite unnecessary to 
discuss. 

As'Mr. Waugh pointed out, if the boiler had been 
short of water, the crown of the firebox would have 
been the first to get hot and suffer, whereas it was 
the vertical side which collapsed and not the crown. 
In addition to this the plates of the firebox were 
not discoloured as they undoubtedly would have 
been if overheated. In fact there was not a shred 
of evidence that the explosion was in any way due 
to shortness of water, and the jury apparently de- 
sired to emphasise their opinion on this point by 
referring to it in the verdict. Shortness of water 
is very frequently put forward to account for boiler 
explosions, and if adopted by the jury is a very 
convenient way of evading responsibility. Had it 
been adopted in this case, the effect, as the coroner 
pointed out, would be, to transfer all responsibility 
for the explosion on to the head of the unfortunate 
donkeyman, McCaffre, who was killed, and who 
had only been in charge of the boiler for a few 
hours. 

The condition of the easing lever which was pro- 
duced in court affords conclusive proof that the safety 
valve had undoubtedly been neglected, and as the 
chief engineer accepted full responsibility for the 
safe working of all the machinery on board, the jury 
could not logically do otherwise than hold him to 
blame forthe deaths of the eight poor fellows who 
were killed by the explosion. 

Whether the verdict of the coroner’s jury will be 
sustained at the assizes is a point on which we 
express no opinion, but whether it be so or not, 
the verdict at the inquest will be of great public 
service in bringing home to all other engineers in 
charge of steam boilers a due sense of their respon- 
sibility, and it will impress upon their minds the 
grave consequences which may result from ap- 
parently slight dereliction or neglect of duty. 

The jury added a rider to their verdict to the 
effect that it was desirable the boilers of cargo 
steamers should be periodically inspected by the 
Board of Trade in the same way as those on board 
passenger steamers. We need hardly say that we 
entirely concur in this recommendation, and from 
what was said in our article last week on ‘ Boiler 
Legislation ” our readers will see it is very probable 
some steps will be taken in the next session of Par- 
liament with a view to attain this object. 








NOTES. 
THe Messacerres MaritiMes. 

Tue French Minister of Posts and Telegraphs has 
just renewed en bloc the conventions previously 
existing between the company and the French 
Government, which would have terminated, some 
in 1888, and others a little later on. A Bill formally 
approving the renewed conventions will be shortly 
discussed by the French Chambers. The renewed 
conventions still, it may be added, secure an 
annual saving of 120,000. to the French Treasury. 
This saving is due to the suppression of sundry 
lines, among others that from Marseilles to Con- 
stantinople. The obligatory speeds imposed upon 
the company by the new conventions show an in- 
crease on an average of 40 per cent. Thus, the 
average annual speed stipulated for on the Mediter- 
ranean line, as well as upon the principal Indo- 





Chinese and Australian lines, is 13 knots per hour ; 
upon the Brazilian and La Plata line, 14 knots per 
hour ; and upon other lines, 11 to 12 knots per 
hour. 

CrEMATORY AT Burrato, U.S. 

In Buffalo, U.S., there is a building in the 
suburbs of the city which was erected for cremation 
of the dead. It is a fine structure built of dark 
brown sandstone, reminding one of the small 
chapels of a century ago. In addition to the 
cremating furnace it contains a chapel arranged for 
the last rites, and immediately afterwards the body 
is taken to the furnace, where combustion hastens 
the decomposition of the tissues. The body is 
placed in an incinerating chamber which receives 
the products of incomplete combustion of wood ina 
furnace about 4 ft. high and 2 ft. across. The in- 
flammable gases from this partial distillation of 
wood are met by a stream of warm air, thus form- 
ing a large Bunsen burner, which reduces the body 
toashes, which weigh about 4 per cent. of the live 
weight of the person. During the meetings of the 
American Association at Buffalo many of the 
members accepted the invitation to examine the 
crematory, and on one afternoon there was an 
opportunity to examine the operation of the fur- 
nace in the reduction of a body to ashes. 


A Curious Mergoric SUBSTANCE. 

Some specimens of what were believed to be 
fulgurites, picked up by M. Maurice Gourdon, at 
Luchon, in July, 1885, have been examined by M. 
Stanislaus Meunier, and found to be a kind of 
resinous substance, which burns in a flame with a 
resinous odour and the disengagement of smoke. 
It also leaves a considerable quantity of carbon 
behind when charred in a closed tube over a spirit 
lamp. It isalso soluble in alcohol. The substance 
was discovered on the rocks and the bark of trees 
after the fall of a ‘‘foudre” or lightning stroke. 
M. Gourdon is known to be a careful scientific 
observer, and the fragments collected by him 
appear to M. Meunier to be the result of lightning. 

here are other observations of ball lightning, in 
which a burning mass appears to have been seen, 
and a sulphurous, resinous, or bituminous odour 
smelt. The celebrated Robert Boyle mentions the 
case of the Albemarl, which, when turning Cape 
Cod in July, 1681, encountered a thunderstorm, 
and a bituminous burning matter fell into the 
vessel, emitting anodourof gunpowder. M. Meunier 
also finds traces of burning on the Luchon fragments, 
which, whatever their origin, are extremely interest- 
ing, as apparently the first specimens of the kind 
which have actually been preserved for scientific 
examination, 

Prat FvuEt. 

An official report recently published in Russia 
states that the use of peat as fuel in factories is 
rapidly on the increase. The start to the industry 
was given a few years ago by the establishment of 
a peat-cutting works at the Paltseff Crown forest, 
in the Government of Orel. When this proved suc- 
cessful others were inaugurated and let out to pri- 
vate firms, and now the Government has relin- 

uished them wholly to the latter. Last year 28 
Cnwn bogs were being worked on leases, the area 
being about 6000 acres. This year the number has 
increased to 33, with an area of nearly 50,000 acres, 
containing peat to the estimated extent of 40 mil- 
lion Russian cubic fathoms. The largest consump- 
tion of peat fuel is at present in the province of 
Vladimir, where the principal manufacturers are 
giving up the use of wood and relying solely upon 
peat. Quite a mania exists just now for peat bogs, 
and the price has risen to such an extent that a bog 
is worth more than the best timbered forest. The 
magnitude of the operations of some of these peat- 
cutting establishments may be gathered from the 
fact that the three firms of Morozoff, Zimnik, and 
Kuznetsoff, have at present at work more than 
8000 men on their bogs. The machines for cutting 
the peat are supplied chiefly by Moscow, although 
a few come from Belgium and Germany. Attempts 
have been made to burn the fuel on the railways, 
but not with sufficient success to warrant its adop- 
tion on a large scale. 


AvutoGRAPHIC SEWER INSPECTION. 

During the progress of the new sewerage system 
at Boston, U.S., the sewers under construction 
were inspected by an apparatus devised for the 
purpose by one of the assistant civil engineers. It 
consisted of a vertical board carrying a rod which 
could be turned in a vertical plane as it was guided 
by a revolving tube. This board was set up across 








the sewer, and the lines of grade and alignment 
drawn across a piece of paper which was secured to 
the board. Then the rod was swung around with 
the outer end in close contact with the walls of the 
tunnel, and the inner end carried a pencil, which 
drew on the paper a diminished representation of 
the outline and position of the sewer. It was not, 
in fact, a sectional view of the tunnel to scale, but 
the figure which was drawn differed from it by 
a constant amount represented by the length of the 
radial rod, which was subtracted from the radii of 
the tunnel ; it was, in fact, similar in its repre- 
sentation to that of the outline of the head as shown 
by the conformateur at the hatter’s. Another novel 
piece of apparatus consisted of the use of sodium to 
determine the height of water in numerous borings 
in the earth. The sodium was lowered in ashallow 
dish of naphtha, which protected it against the 
dampness in the air, but when it reached the water 
the naphtha floated away, and the sodium burned 
with a brilliant flame, which could be seen at the 
top of the hole bored into the earth. 


ALLEGED FAILuRE oF ENGLISH ENGINES IN Russi. 


The St. Petersburg newspaper Novosti, which 
boasts of the largest circulation in Russia, pub- 
lishes the following statement regarding the alleged 
failure of the English engines supplied to the new 
torpedo cruiser Iline; ‘‘ The failure of the trial of 
the engines of the Iline should cause our engineer 
experts to be more careful and cautious in the trials 
of engines constructed abroad. The cost of the 
Tline’s engines is 50,000/. For this sum the English 
bound themselves to give a speed of not less than 
20 knots an hour ; the designs being furnished by 
themselves. Instead of which, in spite of all the 
efforts and the presence of English engineers, stokers, 
and artisans on the cruiser, and the use of the very 
best coal, not a single trial has yet been successful. 
The best trial has taken place in the presence of 
the Minister of Marine, Admiral Shestakoff. A 
final trial of the engines is fixed to come off this 
week, If this trial be fully successful, and the cruiser 
really accomplishes 20 knots, still this will not be 
a guarantee that the engines are in a sound con- 
dition, and they might, after the trial, prove to be in 
an altogether unfit state. Krom the immense speed 
injuries might proceed, as was,the case when the first 
torpedo boats were taken over. For avoiding 
this contingency, the minister has given orders that 
the engines of the [line are only to be accepted 
in the event of there being, after the trial, no 
repair whatsoever required.” It might be well to 
add that just about now the annual coal and iron 
conferences are commencing in Russia, and during 
this period the press invariably indulges in a crusade 
against crders given to engineering firms abroad. 
In all probability, when the final trial takes place, 
the engines of the Iline will give every satisfaction, 
and in this case, unless there are private and per- 
sonal reasons for being unduly hard upon the con- 
tractors, the engines will be taken over without 
further discussion. The engineering industry is 
not so advanced in Russia that the Minister of 
Marine can afford to change his hitherto friendly 
relations with English firms for a hostile attitude. 
At different times during the last eight years the 
Russian Admiralty has favoured France and Ger- 
many with orders ; but the results have not been 
of such a character as to justify Admiral Shestakoff 
in turning his back upon this country. This is 
what the Novosti is really aiming at—it has been 
its policy for some time past—but ‘‘ the largest cir- 
culation in Russia” should remember that after all 
engines can no more be built by mere Panslavist 
fervour than the majority of other things, includ- 
ing, we might incidentally mention, the fabric 
of Russian rule in Bulgaria. 


Tue FinTration oF WATER. 

On Wednesday last Mr. W. Anderson read a 
paper before the Society of Arts ‘‘On a System 
of Purifying Water by Agitation with Iron, and by 
Sand Filtration.” The process described is one 
that has been carried out with good results at 
Antwerp, where the water supply derived from an 
impure source, the River Nethe, has been treated 
by the Bischof spongy iron process. Mr. Anderson 
testified to the excellent working of this system, in 
which the water is first passed through ordinary 
filter sand, beneath which is a layer of coarse gravel 
and granular iron, one part of the latter to three 
of the former ; finally the water is filtered through 
an ordinary sand bed. The condition of the mixed 
iron and gravel after continued use demonstrates 
in a very striking manner the chemical action of 
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the iron in removing from the water, impurities 
held in solution. After this system had been in 
use at the Antwerp Water Works for four years, an 
extension of the supply became absolutely neces- 
sary, and as the acquisition of new land for filter 
beds would have been attended with a very heavy 
expenditure, in addition to the purchase of 900 
tons of granular iron, Mr. Anderson determined 
to carry out experiments upon a_ suggestion 
that had been made some years previously 
by Sir Frederick Abel. This suggestion was 
to the effect that excellent results might be ob- 
tained by agitating the water to be purified, with 
iron particles, in such a manner that the iron sur- 
facesshould be brought into intimate contact with 
the mass of water being treated. Preliminary trials 
having indicated very promising results, the new 
system was tried ona practical scale. Large iron 
cylinders are mounted horizontally on hollow 
trunnions fitted with pipes by means of stufling- 
boxes and glands, and a slow rotating movement is 
imparted to the cylinders by means of spur gearing. 
One pipe, serving as an inlet, delivers the water 
into the cylinder against a disc which acts as a dis- 
tributor, and the outlet pipe is fitted, also within 
the cylinder, with an inverted funnel up which the 
water passes so slowly as to allow of the precipita- 
tion of the iron particles. The inside of the 
cylinder is furnished with curved intercepting and 
baffling plates, and they are filled to one-tenth of 
their capacity with iron borings. The cylinders at 
Antwerp are 5 ft. in diameter and 15 ft. long ; 
they are driven at a speed of one revolution 
a minute, and are capable of purifying 500 
gallons of water per minute. The diameter of 
the inlet and outlet pipes is 10 in. The charge 
of iron borings for each cylinder is 34 tons. 
This system was commenced at Antwerp in March, 
1885, and has been in successful operation ever 
since ; one incidental advantage attending its in- 
troduction having been that the iron and gravel filter 
beds were changed into ordinary sand filters, upon 
which the water was discharged from the cylinders. 
The storage capacity of the works was doubled by 
this change. The results of purifying water by 
agitating it in contact with finely divided iron are 
stated by Mr. Anderson to be as follows: 1. The 
chemical nature of the organic matter is changed, 
and existing albumenoid ammonia is reduced from 
one-half to one-fifth of its original amount. 2. The 
water is softened by the precipitation of the car- 
bonate. 3, Infusorial life is largely destroyed 
and modified. This system is now in successful 
operation at Gouda and Dorderecht, in Holland, 
and at the works of MM. Cail and Co., in Paris. 








NOTES FROM THE SOUTH-WEST. 

Jardif.—Last week’s shipments of steam coal from 
Cardiff were about 30,000 tons in excess of the quantity 
exported in the preceding seven days. The shipments, 
however, fell off last week at Newport, and there has been 
no material improvement in trade, prices having been, if 
anything, slightly weaker. The house coal trade has been 
brisk, and the manufactured iron trade has continued to 
exhibit a pretty good tone, 


Water Supply of Bristol. — A consumer's water com- 
pany has been suggested for Bristol, and notice has been 
given of an intended application to Parliament next 
session fora Bill for utilising the springs struck during the 
construction of the Severn Tunnel. ese springs, it will 
be remembered, were for a long time a cause of much 
trouble and anxiety to the Great Western Railway Com- 
pany and the contractors, and vhey are still a source of 
perpetual cost to the company, for some of the most 
powerful pumping machinery in the country is constantly 
employed for the purpose of getting rid of the water. 
The quantity is enormous, and it is all wasted. It is esti- 
mated that the pringe yield nearly 20,000,000 gallons per 
day. The quality of the water is said to be perfect ; and 
it is proposed to utilise this exhaustless source of supply 
by bringing it in pipes under the Severn to Redwick, in 
the parish of Havbury, where there would be a pumping 
station, and thence by pipes to Hortield, where there 
would be a reservoir, whence the water would flow by 
rravitation to all parts of Bristol. The 15th clause in the 
3ill empowers the transfer to the Town Council of Bristol 
of all the powers conferred by the Act. 


Cardiff and Monmouthshire Valleys Railway.-—It is pro- 
posed to apply to Parliament next session for a Bill to 
authorise the construction of a railway under this title. 
The Bill also provides for agreements with the Taff Vale 
Railway, the Bute Docks, the Brecon and Merthyr 
Junction Railway, the Rhymney, the Great Western, 
and the London and North-Western Railways, and the 
Bute Trustees, and also for certain running powers. 


Milford Haven.—The half-yearly meeting of the Milford 
Haven Railway and Estate Company, was held on Friday, 
Mr. W. Bradford in the chair. The chairman, in moving 
the adoption of the directors’ report, referred to the im- 
proved position of the company. The railway had shown 
a profit of 151/., and the loss on the estate had been 





greatly reduced. The dock works were resumed in 
February, and the contractors had expressed their confi- 
dent hope that they would be completed by August, 1887. 
This was satisfactory, for the company had _ nearly 
100,000/. locked up in the securities of the Dock Com- 

any earning them no revenue. The coaling trade at 

ilford was improving, notwithstanding the difficulty of 
building up a trade at such a place. uring the naval 
manceuvres last August the torpedo and picket boats of 
the fleet were coaled to the satisfaction of the commandant 
at 12s, perton. The report was adupted. 


The Severn Tunnel.—It is announced that the Severn 
Tunnel will be opened for passenger traffic on the Ist 

rox., when the Great Western time tables between 
ner and South Wales will be entirely remodelled. 
The tunnel will be opened with an imposing ceremonial 
by the Prince of Wales. It is stated that Sir Daniel 
Gooch, Bart., chairman of the Great Western Railway 
Company, is about to be created a peer, and that Mr. 
Grierson, general manager, will be knighted. 


Water Supply of Plymouth.—The Plymouth Town 
Council adopted on Wednesday—thirty-six members 
voting for and five declining to vote—a proposition of the 
water committee for the purchase from Sir Massey 
Lopes, for 15,750/., of the Head Weir site for a storage 
reservoir. Resolutions were passed for the promotion of 
a Billin the next session of Parliament to give the council 
powers to construct the storage reservoir, and to raise the 
necessary capital. 


Ogmore Dock and Railway.—This company will promote 
two Bills in the next session of Parliament. One is for 
the abandonment of the construction of the railway, dock, 
piers, aqueduct, and works connected therewith and 
authorised under the Ogmore Dock and Railway Act, 
1883. The second Bill provides for extension of time for 
the compulsory purchase of lands, and for the completion 
of other works authorised by the Ogmore Dock and Rail- 
way Act, 1883. 


Barry Dock and Railways.—The directors have just in- 
spected the works, They were met at St. Fagan’s Station 
a special train and a first-class saloon carriage pro- 
vided by the contractor, and were conveyed to the Wenvoe 
tunnel, the Ely viaduct, the basin and dock walls, and 
the coal tips. They expressed satisfaction at the progress 
made. 


The Rhymney Valley.—Trade along this valley continues 
good. Workings are pushing on a new a which is being 
sunk by the Rhymney Iron Company (Limited), between 
Pengam and Bargoed. It is rumoured that sinking 
operations will commence near Ystrad Mynach early next 


year. 


Treforest.—Orders have been given to place the Tre- 
forest Steel and Iron Works in an immediate state of 
repair, with a view to their being restarted. The works 
have been long idle. 


Improvements at Cardiff.—A. Bill to be promoted in 
Parliament next session by the Cardiff Town Council 
seeks powers for the construction of new bridges over the 
Taff and the Glamorganshire Canal, and of new roads and 
approaches ; for the alteration of the banks and bed of 
the Taff ; for the compulsory purchase of lands, &c. 





LOCOMOTIVE WORKING EXPENSES. 
To THE EprTor OF ENGINEERING. _ 
Sir,—I beg herewith to send you comparative state- 
ment of locomotive working, and expenses of the principal 





railways running into Carlisle, for half-years ending June } 


directions, and from the results thus obtained calculating 
the mean hardness, Pfaff devised an instrument which he 
termed a mesosclerometer, for rapidly performing the 
operation by drilling a hole with a diamond-cutter. The 
results obtained with this instrument, he found, agreed 
very satisfactorily with those obtained by calculation. 
This method is certainly due to Pfaff ; the old method of 
drilling a hole mentioned by Mr. Turner differing from it 
very considerably. Pfaff’s measure of hardness is the 
depth of the hole bored by a diamond-cutter in a certain 
time ; whilst in the method quoted (Pogg. Ann. 1873, page 
644), the measure of hardness taken is the time uired 
by asteel drill to penetrate the metal to a certain depth. 
M.S. Bottone thus obtained numbers differing from the 
theoretical results only by amounts compatible with 
experimental errors. On theoretical grounds he was led 
to conclude that the natural measure of the hardness of 
any metallic element was the specific gravity divided by 
the atomic weight, and this conclusion seems to be verified 
by experiment. For example, in the case of iron, the 
specific gravity 7.7, divided by the atomic weight 55, gives 
0.1375, the number actually obtained experimentally. 
This agreement between the calculated and observed 
results, seems to indicate that the method of drilling a 
hole can be relied upon for scientific work. 

I do not know whether Pfaff was acquainted with 
Bottone’s results. Unfortunately, this question will pro- 
bably never be settled, as I regret to state Mr. Pfaff died 
since this correspondence commenced. 

I trust that Mr. Turner will not consider these remarks 
hypercritical, since, from the great importance of the 
study of the hardness of metals, it is desirable that all 
sides of the question should be thoroughly discussed. 

Yours faithfully, 


Bennett H, Brovueu. 
London, November 20, 1886. 








ALUMINIUM IN MITIS CASTINGS. 
To THE EpITor oF ENGINEERING. 

Srr,—I must trouble you with one more letter on this 
subject, 

I would not have replied in the first instance to an 
anonymous letter from ‘‘ Metallurgist” had it not been 
that his figures were apt to mislead. In his letter in your 
issue of October 29, he admits that his figures were wrong. 
I had no intention of depreciating his scientific attain- 
ments further than that a man who rushes into print should 
not write 2o/. when he means 53s. 9d. 

It seemed quite evident to me that the main point in 
** Metallurgist’s” first letter was his statement that ex- 
periments had been made at his works 34 years ago, but 
that they were not further pursued at the time because 
the use of aluminium increased the cost iy Sa per ton and 
upwards ; anyhow this seemed to me to be the only point 
of interest to your readers, and therefore I corrected his 


gures, 

In his letter of October 29, ‘* Metallurgist” puts as his 
main point a question which I understand to mean 
whether I intend to defend my patent if attacked, a 
question which seems to me to be especially one which 
ought not to have been made anonymously. 

n reply, however, I beg to state that the very highest 
opinions upon patent questions which are available to me 
agree that my patent is valid, and that I consequently 
mean to protect it by all honourable means within my 
reach, and I have still to learn that the iron and steel in- 
dustry in at can feel justified in refusing payment 
of a reasonable royalty, if or when I can teach them some- 
thing to their advantage. 


CoMPARATIVE STATEMENT OF WORKING AND EXPENDITURE ON THE FOLLOWING RAILWAYS WORKING INTO 
CARLISLE, FOR HAL¥-YEAR ENDING JUNE AND JULY, 1886. 
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and July, 1886, which, I believe, will be interesting to 
many of your readers. I trust it will induce some one 
to furnish similar information with regard to the com- 
panies working into London, to enable us to compare north 
with south. 


November 15, 1886. Loco. 





THE HARDNESS OF METALS. 
To THE Eprtor oF ENGINEERING. 

Srr,—I must admit the justice of Mr. Turner’s remarks 
in your issue of last week, as I find by referring back that 
my previous letters were carelessly worded, in that I did 
not clearly distinguish between Pfaff’s method of deter- 
mining the absolute hardness of minerals by drawing a 
weighted diamond over the crystal, and his modification 
of this method for determining the mean hardness. In- 





stead of determining the absolute hardness in numerous 


** Metallurgist” writes of my making an attack upon 
iron and steel interests as if I had suddenly sprung upon 
them a thing which I had no right to protect by patent. 
This is certainly not the case. y ‘* Mitis” samples were 
exhibited all the summer of 1884 at the Crystal Palace. 
They were exhibited and received the gold medal at both 
the Inventions Exhibition in London and at the Antwerp 
Exhibition. They were further prominently shown at 
meetings in London of the Civil Engineers, as well as of 
the Iron and Steel Institute. : : 

To the latter meeting I sent in a paper, which was 
printed by that Institute, as well as by several scientific 
periodicals, but which was not read at the meeting be- 
cause I was not then inclined to make known the 
“physic” I used, although urged to do so by the Council, 
at which were present Dr. Percy, Sir Henry Bessemer, 
Sir Lowthian Bell, Sir B. Samuelson, and most of the 
other leading members of that Council. Still, no one to 
my esc ey suggested during those two years that 
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aluminium had anything to do with the remarkable 
qualities of my Mitis castings. 
Yours most obediently, 


TuorsTEN NORDENFELT. 
Rome, November 12, 1886. 








THE MARCHANT ENGINE. 
To THE Epitor OF ENGINEERING. 

S1zr,—Your editorial on the above subject in your issue 
of the 12th inst., gives a graphic and interesting account 
of the authentic brake trial, and I notice that your deduc- 
tion based upon it is that the engine is consuming 4 lb. of 
coal per indicated horse-power. It may be interesting to 
you to compare this result with the actual diagrams taken 
at a very recent date from the engine, for I notice that up 
to now neither you nor your contemporaries have pub- 
lished any such diagrams. 

I therefore inclose you a set reduced to scale, and 
also the originals, so that you can see that they are cor- 
rect. They consist of one high-pressure, one low-pressure, 
a double one of the first compressing pump, and a double 
one of the final pump, that of the intermediate one is miss- 
ing. As you know, the engine proper consists of two 
high-pressure single-acting engines and two low-pressure 
ditto. 

At the time the diagrams were taken, the horse-power 
indicated by the brake was over 100, boiler pressure 210, 
revolutions 170, vacuum 13 in. The collective horse- 
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point of exhaust opening and dividing by relative 
volume at average pressure, thus, ane x Il it ig 
found that the pair of cylinders contain 1.13 cubic 
inches of water. Now two-thirds of this steam is sup- 
posed to pass into the first compressing pump, but this 


cannot be, as the pump diagram shows 9:6 area x 12 _ 


0 
.64 cubic inches, or as nearly as possible half instead of 
two-thirds, 
Now take the low-pressure engine, its diagram reduced 
to water is thus as 9in. travel is where it passes the 


122 x9 _ -66 cubic inches water, but 


atmospheric line 
adding the steam that came from the high-pressure cy- 
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power of the high-pressure cylinders, you will see, 
is 34.7, and that of the two low-pressure cylinders 
12.3, or a total of 47.0 horse-power; from this total, 
making all due allowance for what is, or is supposed 
to be gained by the air spring, must be deducted the 
work done by the pumps. On the first pump there is a 
balance to the credit of the engine of 9.4 horse-power, but 
in the intermediate one the balance is 17.7 horse-power to 
its debit, and in the final one the debit balance is 7.7, or 
a total of 16 horse-power consumed in driving the pumps, 
leaving the useful work of the engine only 31 horse-power 
ins of over 100 horse-power as per brake. 

_A few further interesting facts can be deduced from the 
diagrams, if you will glance fora moment at the water 
contained in each. in the high-pressure cylinders, 
taking the area by inches of piston travel up to a 








linders into the first pump to that which went into the 
low-pressure engine, the sum is 1.3 cubic inches or .13 
cubic inch more than it originally contained, and the 
difference is probably greater, as the indicator would not 
show the condensed water that will be present to some 
extent in the low-pressure cylinder, especially as it isa 
single-acting one. 

t looks very much as if a separate steam feed was 
admitted direct to the low-pressure engine from the boiler. 

Turning to the theory that by air springs or any other 
means steam can be returned to the boiler without loss of 
power, it appears to me that this means nothing else than 
the discovery of perpetual motion, and I would further 
ask if the full power exerted on the forward stroke is 
given back to the piston on the return stroke by air pres- 
sure behind it. Where does the space come from re- 


uired for the charge to be forced into the boiler? for in 
the final pump the air pressure at the end of the return 
stroke must be of equal pressure to the steam from the 
pump behind which is in the act of being discharged into 
it. One word in conclusion; we read that this engine 
will not run without the air spring, but comes to a stand 
when this fails. Would it not be-a ready method of 
ascertaining the actual duty of the engine if the power 
exerted by this air spring were ascertained? If the engine 
will not run without it surely it must be the sole surplus 
power not consumed by the engine in running itself. 

Yours truly, 
ANTHONY Harris. 
Middlesbrough, November 17, 1886. 

[The facts contained in Mr. Harris’s interesting letter 
fully bear out our deductions as to the errors of the Mar- 
chant brake. When indicating 47 horse-power gross the 
internal friction of the Marchant engine, with its numer- 
ous cylinders and pumps, is scarcely likely to have been 
less than 10 horse-power, and deducting this from the 
31 horse-power, which Mr. Harris arrives at as the net in- 
dicated horse-power, we have 21 horse-power exerted on 
the brake when the latter shows an apparent brake horse- 
power of ‘‘ over 100” !—Eb. E.] 








LOCOMOTIVE COUPLING RODS. 
To THE EprToR OF ENGINEERING. 

Sir,—In reply to the query of ‘‘ Loco,” ‘* Firebox” 
states the introduction of solid eyes and bushes to coupling 
rods was prior to 1863. That is so. 

The first coupled locomotive with solid eyes and bored 
and turned bushes I had seen was made by the firm of 
Slaughter, Gruning, and Co., of Bristol, turned out early 
in 1861 to the order of the Waterford and Tramore Rail- 
way Company, and it was considered a new departure at 
the time. Can some of your other correspondents give an 
earlier date ? ours truly, 

Cork, November 23, 1886. R. 








PILE DRIVING. 
To THE EpiTor OF ENGINEERING, 

Srr,—Referring to the inquiry in your issue of the 15th 
of October, page 402, in which the writer asks some of 
your readers to give him the name of a work on piles and 
pile driving, &c., I beg to refer the writer to the article 
in Hansa, 1875, No. 16, upon ‘‘ Bohlken’s Patent Pile 
Driver,” which is largely in use over the Continent. 


Yours truly, 
Bonn, November 19, 1886, W. O, FREEDEN. 





MINERS’ SAFETY LAMPS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Mr. Walter Mawer’s letter in your issue of 
November 12 is too rambling to take seriatim. he 
Morgan lamp, as well as Mr. Lupton’s which I saw put to- 
gether and in pieces, could both be unscrewed to a small 
extent by turning the glass round. Mr. Mawer must 
have known this, as the glasses he has been good enough 
to send me in place of the one cracked in experiments, are 
a little longer and take up the “‘ slack,” so that the top of 
the oil vessel now nearly locks with the glass ring when 
the glass is in its proper place. The fact of there being 
space between the two does not of itself constitute a 
defective lamp; any lad in a lamp house knows that, 
because most English-made lamps have such space, and 
Professor Lupton only pointed it out as a source of 
possible danger. 

The Morgan lamp tested and fired by me on October 8 
in accordance with a bantering promise made to Mr. 
Pickard, J.P., after the Wood End inquest at Leigh, was 
not defective, nor was Mr. Lupton’s lamp fired on October 
ll. It needs only a limited knowledge of safety lamps to 
understand that one with an unprotected opening would not 
resist 24 minutes nor 24 seconds; the trials are themselves 
evidence of the perfection of the lamp’s condition. 

My letter with the information it contained was not 
the work of a paid secretary—seeming to the out- 
side world to be a disinterested scientific spectator of 
the trial and conviction of the Royal Commission on 
Mine Accidents, and of the relegation of the lamps 
specially commended by that Rene to the category of 
“death traps”—but a reply to a letter of Mr. Walter 
Mawer, the secretary of the Morgan Lamp Company, 
which contained opinions and statements contrary to 
my experience and knowledge. I cannot see that any 
ultimate good can accrue to persons who quote opinions 
and statements in such a fragmentary manner as to with- 
hold the whole truth. Mr. Mawer’s remarks as to the 
glass ring being left out cannot apply to me in any way, 
perhaps it is only a little literary legerdemain! I dis- 
tinctly state, and Mr. Lupton states, that the glasses 
were not loose. 

It is most difficult to follow a gentleman who either 
ae understand or does not wish his readers to under- 
stand. 

Mr. Mawer and Mr. Morgan did go to the Neepsend 
gas works, and Mr, Key, with characteristic fairness, 
invited me to be there, thinking, I believe, that other 
lamps would be tested—mine among the number. I was 
at the gas works waiting, when I received a telephone 
message asking me to absent myself, and I, of course, did 
so. A few days afterwards I received a letter from Mr. 
Walter Mawer in which he expressed his regret that he 
did not meet me, giving as his reason the “‘ sensitiveness 
of Morgan.” On Saturday last, at Nottingham, Mr. 
Morgan protested that he would have been very glad to 
have met me, and scouted the idea of sensitiveness or 
squeamishness with much apparent sincerity. Well, I 
am reliably informed that Mr. Mawer tested the Morgan 





lamp only, that instead of using the wooden screen fitting 
the profile of the lamp he partly stuffed up the space 
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round the lamp with ‘‘ wiping cloths,” and that it was 

pointed out to him that he was only using ten-tenths of an 

unch water column pressure, while the apparatus will pro- 

duce forty-two tenths, There nn a next morning a 
uffing notice ina journal here, of the staff of which I 
lieve Mr. Walter Mawer was formerly a member. 

Not to follow Mr. Mawer further through his tortuous 
ways, I will venture to ask him to come to Sheffield again, 
and I will fire the Morgan lamp in his presence in the 
same apparatus and with the same pressure he might have 
had, in thirty seconds. He sball have plenty of witnesses, 
all competent to form an opinion upon lamps and lamp- 
testing apparatus. Mr. Mawer’s quarrel, on the face of 
it, would appear to be with the apparatus; but I should 
judge it to be really with the results. 

In any test with a small jet of gas the Morgan has an 
advantage of at least 10 to 1 over the lamps recommended 
by the Royal Commission. That is the air—or air and 
gas—entering the outer bonnet or shield through one hole 
or a group of holes, always strikes a solid place in the 
inner one, and is spread about and enters the gauzes at a 
low velocity. Get a volume large enough to fill all the 
holes and this advantage vanishes ; hence I presume Mr. 
Mawer’s strong dislike to the tests at Neepsend. The 
great tests at Nottingham proclaimed by the heralds of the 
Morgan lamp propaganda, have come off. What are the 
results? Several i could not be fired by the labora- 
tory foot bellows and small-sized blow-pipe of which the 
wonderful apparatus of Mr. Morgan consists. As to the 
fairness in testing, they blew nearly vertically on the top 
of the Gray lamp, to which method Mr. A. H. Stokes, 
Hon. Inspector of Mines, took exception. They exploded 
several lamps, but failed with a two-gauze Marsaut, as also 
did they with a Mueseler of the Davis-Ashworth type. So 
much for the apparatus! They, however, demonstrated 
a fact which will commend itself to the very serious con- 
sideration of colliery manages who may have had any idea 
of introducing is acumen lamp. The air tap of the blow- 
pipe was shut and the gas allowed to pass into the holes 
in the Morgan lamp by simply opening the tap in the 
supply pipe. What was the result? The gas burned and 
continued to burn inside the gauze. My lamp was tested, 
and it could not be blown out or the flame disturbed, 
either by Mr. Morgan’s bellows or Mr. Mawer’s lungs, 
and when the gas was turned on under the greatest pres- 
sure they could exert, it just flashed and went out in 
about three seconds. Practical men must draw their 
own conclusions, Apologising for again trespassing at 
such length, and assuring you that I will not do so again 
until the Morgan Pre cometo a public and independent 
test, remain yours very truly, 

. CLIFFORD. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 10th inst., Messrs. Russell and Co., 
Port-Glasgow, launched the Tasmania, a four-masted 
sailing ship of 2170 tons net register, and measuring 278 ft. 
by 42 ft. by 24 ft. 6in. She has been built to the order of 
Messrs. P. Denniston and Co., |Glasgow, and is a sister 
ship to the Australia, lately supplied to the same firm by 
Messrs. Russell and Co. ; she is intended for the Eastern 
trade. 

Messrs. Blackwood and Gordon, Port-Glasgow, on the 
18th inst., launched an iron screw steamer measuring 
173 ft. 3in. by 25 ft. by 10ft.3in. She is being fitted 
with compound engines to indicate 500 horse-power. She 
is named the Eagle, and has been constructed on the 
builders’ own account. 

At Bowling, with the same tide, Messrs. Scott and Co. 
launched a handsomely modelled awning-decked steamer 
of about 700 tons, built to the order of Captain William 
Watt, Helensburgh. She has been constructed under 
special survey for the 100 A 1 class at Lloyd’s, has part 
double bottom on the girder principle for water, and is 
being fitted with all the latest improvements, The saloon 
is to be furnished in an elegant manner, with state rooms, 
ladies’ cabin, &c., for the accommodation of engers. 
Messrs. J. and T. Young, Ayr, are supplying the engines, 
which are on the triple-expansion principle, and of suffi- 
cient power to obtain a speed, it is expected, of 13 knots 

ver hour. She is named the Marmion, and is the largest 
iron vessel that has yet been built at Bowling. 


On Thursday, the 18th November, the steamer Austra- 
lind, built and engined by Messrs. Blackwood and Gordon, 
Port-Glasgow, went down the Firth of Clyde on her ofti- 
cial trial trip. She has been built for Messrs, C. Bethell 
and Co.,and Messrs. Trinder, Anderson, and Co., London, 
and is intended for trading purposes between Singapore, 
Java, and Western Australia. She measures 225 ft. by 
32 ft. by 14 ft. 6in. (with shade deck 7 ft. 6in. high); and 
is a vessel of 1018 tons, Her engines are of the triple-ex- 
pansion type, the cylinders being 19 iu., 30 in., and 50 in. in 
diameter, respectively, with piston stroke of 36in. Steam 
is provided of 150 ib pressure. Her fittings include a 
complete electric light installation, by which it is expected 
she will become a favourite passenger steamer. On her 
trial trip she was pretty well laden and attained a speed 
of fully 11 knots per hour, which was considered very satis- 
factory. 





Tur CortnrH CanaAt.—The extraction effected in con- 
nection with this canal in August amounted to 161,000 
cubic metres. A violent earthquake was experienced in 
the Isthmus of Corinth during the last few days of August 


and the lst of September. Inthe course of September 
three men were killed by a fall of earth, and the extrac- 
tion results of the month were less fayourable than those 
of August. 





TRIAL OF NON-CONDENSING 
COMPOUND ENGINE. 

On the 27th ult. a most interesting trial of one 
of Messrs. Davey, Paxman, and Co.’s semi-fixed 
non-condensing compound engines was carried out 
at the Indian and Colonial Exhibition by Mr. 
William E. Rich and Professor Alex. B. W. Ken- 
nedy. We give on page 550 of our present issue a 
perspective view of the engine tested, and on the 
opposite page a section of its boiler, while we sub- 
join in extenso Messrs. Rich and Kennedy’s report, 
which describes fully both the methods of conduct- 
ing the trial and the results obtained. These results, 
itis to be noted, were obtained from an engine 
which had been at work during three seasons driving 
electric lighting plant at the South Kensington Ex- 
hibition, and we think the makers may certainly be 
congratulated on the economy attained. The trial 
was conducted with great care, and from the ex- 
perience in engine testing of the engineers under 
whom it was carried out, it possesses great value as 
an addition to our authentic data bearing on steam 
engine performance. The following is the report 
of the trial : 


104, St. George’s-square, London, 8. W., 
November 15, 1886. 
Re Trial of your 40 Horse-Power Semi-Fixed Compound 
Engines at the Colonial Exhibition. 

Dear Sir,—I thank you for placing in my hands the 
commission to test these engines. 

All such trials are interesting to me, and this has been 
so especially, as very little is known yet of the actual 
economic performances of compound high-pressure non- 
condensing engines, though in general recognition of 
their good qualities they are coming into use largely, 
where economy is desirable and condensing water cannot 
be obtained. 

The results of the trial detailed in the following report 
must tend largely, I think, to confirm the good opinions 
of the public regarding engines of this type. 

The engines, when you first introduced me to them 
officially on the 20th of October last, were driving two 
dynamos for electric lighting purposes at the Colonial 
and Indian Exhibition, and I learned from you that they 
had been working steadily day after day, through three 
successive Exhibition seasons, on similar duties without 
any material repairs or overhaul; that no special over- 
haul of them had been made for preparing them for the 
present trial, which took place at the end of an Exhibition 
season, and that consequently the present test might be 
taken as that of such engines in current working con- 
dition. 

The normal daily duty of the engines recently has 
been to drive two dynamos, chiefly for charging storage 
batteries during seven hours, from about 9a.m. to 4 p.m., 
and then after an hour’s rest they have been started 
again to drive one dynamo throughout the evening. 

I understood your instructions to me to be, that you 
would place the engines with the ordinary fireman and 
engine driver unreservedly under my control, and that 
you desired me to carry out the most perfect test of their 
economical performances (especially in steam and coal 
consumption), which was practicable during the seven 
hours’ run of their ordinary daily duty, when driving the 
two dynamos. 

I should have preferred testing them on the friction 
brake, as that gives the most accurate measure of the 
power given off by an engine, but that was impossible, as 
they were to do positive work in driving dynamos., Con- 
sequently it became necessary to determine the work 
done from indicator cards taken at frequent intervals 
from the two ends of both cylinders. 

Now, from a long experience in the use of the indi- 
cator, I have the highest opinion of the value of that 
instrument when it is in the hands of a careful and ex- 
perienced operator, and all due precautions are taken to 
get accurate results, but I am at the same time aware 
that most erroneous results are often deduced from ex- 
periments made with indicators when all necessary safe- 
guards have not been attended to. 

I felt that it would be impossible for me to give close 
personal supervision to the taking of frequent diagrams, 
and at the same time keep such personal control and 
current records of the whole trial as would be necessary 
to make all the results above suspicion, and thus I was 
led to ask your permission to associate with me my 
friend Professor Kennedy, of University College, whose 
experience in the testing of engines, and the use and 
testing of indicators, is well known in the engineering 
world, 

His presence must add to the value of the trial, as a 
record of carefully ascertained facts, and deductions from 
them made and checked by two unprejudiced experi- 
menters. 

The trial generally (with Professor Kennedy’s approval) 
was conducted by me on the same lines as I had originally 
intended, and the results prepared and checked by us 
jointly, are tabulated and recorded graphically in curves 
of a type which I have found by experience to give some 
of the best evidences of the reliability and accuracy of 
such records and the results deduced from them. 

We provided ourselves for the purposes of the trial with 
a powerful staff of assistants, so that all important records 
were at least doubly checked, and we divided the work 
of supervision in the following manner: For the opera- 
tions of starting and stopping under the most uniform 
conditions of coal on fire, water in boiler, steam pressure, 





&c., to which the greatest possible importance in such 
trials must be attached, we beth attended in the stoke- 
hold, and checked the facts and figures carefully with one 
another. 

In the interim, during the currency of the trial, I 
devoted attention to the general control of it, the measure 
ment and official logs of coal, feed water, steam and water 
gauges, counter, temperatures, &c., while Professor Ken- 
nedy directed the staff taking and reducing the indicator 
diagrams, and at a table placed near the engines he plotted 
the records and results, with curves of increments and 
averages as fast as we obtained them, so that any irregu- 
larity would have been noticed immediately, and I cannot 
speak too highly of the value of keeping such records up 
to date in such a trial. 

The day was damp, indeed it was raining during the 
afternoon, and the steam pressure was less than that at 
which you desired to work. I am not prepared to give 
an opinion as to the amount of loss due to damp weather, 
but it is generally considered by practical men to pre- 
judicial to such a trial, and no doubt 115 lb. steam would 
have given somewhat higher results than 107 lb. In case 
the way in which the intermediate records during the 
currency of the trial have been tabulated and recorded 
graphically should be criticised as being unnecessarily 
elaborate, and leading to useless work in reductions, &c., 
I would have it understood that I attach great value to 
these frequent statistics, as they evidence distinctly 
whether the trial has proceeded fairly and uniformly; 
they enable sub-trials within the main trial to be criticised, 
and sometimes when an unexpected hitch occurs stopping 
a test altogether, a short trial of sufficient length to give 
valuable information may be taken out of the incom- 
pleted records. The most difficult matter in such a trial 
is to get the fire uniform at the beginning and the end. 
The curves of increment (see Appendix E) are the best 
check on this. The longer a trial is, the less the error 
from such lack of uniformity. 

The variation of the coal consumption even in the long 
intervals shown near the top of the curve sheet, Appendix 
E, shows how little value can be attached to the reputed 
coal consumption when the trial is of very short duration. 

I now beg to hand you the following joint report by 
Professor Kennedy and myself on the trial and its results. 

I remain yours very truly, 
(Signed) Wituiam E. RIcu. 
James Paxman, Esq., Colchester. 


Report on Trial of Davey, Paxman, and Co.’s 40 Horse- 
Power Semi-Fixed Compound Engines at Colonial and 
Indian Exhibition, October 27, 1886. 

Westminster, S.W., November 15, 1886. 

James Paxman, Colchester. 

Dear Sir,—In accordance with your request, we, on 
October 27 last, carried out a trial of the economic per- 
formances of your 40 horse-power semi-fixed compound 
engines, which were then driving two dynamos in the 
south-west corner of the electric light shed at the Colonial 
and Indian Exhibition. 

Description of Engines.—The cylinders and working 
gear of these engines are fitted to a bedplate placed be- 
neath the barrel of the boiler, the cylinders themselves 
being side by side under the smokebox. 

The cylinders are fitted with steam jackets, but at the 
time of the trial no steam was admitted to the jacket 
spaces, which were supposed to be full of dry, warm, stag- 
nant air, which would act as a non-conductor. The ex- 
ternal cylindrical surfaces are lagged, and the boiler shell 
is coated with non-conducting composition. 

The admission of steam to the high-pressure cylinder 
is regulated by a gridiron valve, the stroke of which is 
controlled by the: governor which actuates a block in a 
suspended link. The exhaust valve for the high-pressure 
cylinder, and the main slide valve of the low-pressure 
— are placed in an intermediate receiver between 
them. 

Leading Dimensions.—The following are the leading 
particulars of the engines furnished to us by your firm: 

High pressure cylinder, 12} in. in diameter by 24 in. 
stroke. 

Low-pressure cylinder, 20in. in diameter by 24 in 
stroke. 

Steam stop valve, 3in. in diameter. 

Exhaust nozzle, 42 in. in diameter. 

Steel locomotive boiler, 18 ft. 4 in. long over smokebox. 

Barrel of boiler, 4 ft. 5 in. in diameter ; 12 ft. 8 in. long 
over smokebox. 

sq. ft. 

In firebox waa Wee 3 16 

Tube surface, 100 tubes, 

2} in. in diameter outside, 

10 ft. 7 in. long between 

tube-plates or i. 


Heating surface : 


Total ... ~ eae 


Firegrate (ordinary), 5 ft. long by 3 ft. 10in. wide = 
19.2 sq. ft. area. ; 

Firegrate, reduced size, for trial, 4ft. 7in. by 3 ft. 4}in. 
= 15.3 sq. ft. 

Firegate, air spaces between bars, total = 4.56 sq. ft. 

Chimney, 17 in, in diameter. 

The boiler is proportioned for a working pressure of 
120 Ib. to 140 lb. per square inch, but at the time of the 
trial the safety valves began to blow at 115 lb, per square 
inch. 

Cylinders Measured by Us.—To be precise we had the 
cylinder covers removed after the trial, and personally 
verified the strokes and diameters. The strokes are as 
stated above, but the high-pressure cylinder diameter 
is now.12.28 in. and the low-pressure 20.03 in. in 
diameter, the barrels having worn slightly from con- 
tinuous use, but being in excellent order. The co-effi 
cients used in calculating the power from the diagrams 
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are based on these figures after allowing for the piston- | the counter, and the feed water consumption were then | the pipes removed and placed two Darke’s indicators 
rods which are 2} in, in diameter. Previously to the trial | 
we examined the pipe connections about the boiler,and 


engines, to see that there was no connection with other | 
boilers, and at our request the injector and its pipes were 


disconnected. 
Coal.—The coal used on the trial was ‘ Radford’s 
navigation Welsh steam coal” from Radford’s Hafod | 


| 
| 
| 
| 
| 
| 
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Fi. 5. 
Expanded Indicator Cards 


The Ordinates of each Card in this Figure are the 
meane of a pair ( Front d back) of actual indicator 
cards. The length A.B. represents the volume of 
Steam, at boiler pressure, corresponding tothe measured 
Feed water per (single) stroke. 

The line B.C. 10 the theoretical ( Adiabatic ) expan 
-sion curve For this quantity of Steam in a single 
unyacketed cylinder. 


taken simultaneously, and recorded in the official log. | close to the respective ends of the high-pressure cylinder, 
Feed Water.—The feed was measured in a rectangular and two Richards’ indicators on the ends of the low- 
tank, in which we had fitted a float gauge, so that at | pressure cylinder. The former had ; springs in them, 


| any moment we could see how many pounds weight of | and the latter 3; springs. The instruments and springs 


water had been Tr served into the boiler. The | were all supplied by us, and had all been tested compara- 
float scale was graduated by us by pouring into the tank | tively recently. 
successive quantities of water of 601b. each weighed in | The four diagrams, forming a set, were taken simulta- 
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Colliery, Rhondda Valley, and it was weighed in lots of 
100 lb. as the trial proceeded, on a new weighing machine, 


which was verified b’ 


trial. Each lot 


shovelfu 


of 1 


us, both before and during the 
lb. was charged on to the fire, 
before the next lot was served out on to the stoking floor. 
er a the trial, the moment at which the first 
of each 100 1b. of coal was served on the fire 

was signalled by a sharp whistle to the whole staff by 
Mr, Rich, and records of the condition of all the gauges, 


the same scales as were used for the coal. The feed neously, as nearly as possible in the middle of the intervals 
suction pipe was connected directly to the bottom of this between the times at which the successive lots of coal 
tank, and was furnished with a cock which was closed began to be charged on the fire, as shown in the log. 
precisely when the float fell to the 800 1b. mark. | Measuring Diagrams.—The indicator cards were mea- 
Indicators.—We found pipes fitted to each cylinder so sured in the first place during the trial by ordinates, but 
that the cards from both ends could be taken on one indi- subsequently, to be more precise, they were re-measured 


riences told us that we could not hope to get reliable per cent. less ; and these last determinations have been 
results taken in that manner, and we consequently had adopted in the inclosed tables and records, 





cator placed midway between them; but our joint expe- with a carefully tested planimeter, which gave results 1.8 
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APPENDIX A. 
TABLE I.—Asstract Loc or TRIAL. 





Other Records at same Time. 


| 
| 


| 


| Steam Pressure in Pounds on Square 


In Pounds Weight 
of Water at 310 1b. 


on 
per Inch Deep. 


Inches 


Time at which Stoker began to Serve each 


100 lb. of Coal on Fire. 
Total Weight of Feed Water Served 


into Boiler in Pounds. 
Height of Water in Gauge Glass on 


Temperature of Feed Water, Fahr. 
Boiler. 


Inch. 
Gauge. 


In 


Evaporation out) 

of Boiler by | 
Lowering Water 
in itsince Start. | 


Indicator Experiments. 





| 


Foot-Pounds of Work 
Indicated per Revolution, 
as per Diagrams, 


Mean Pres- 
sures 
Indicated. | 


Register Number of Set of Diagrams 





n Low - Pressure 


Cylinder. 





466 lb. 


Representing Mean Work per Revo- 


lution since Last Reading. 
Diagrams were Taken. 
In High-Pressure 


Cylinder. 
linder = 1253 Ib. 


High-Pressure Cy- 
linder 
Low-Pressure Cy- 


| Total Weight of Steam used in Engines 


| since Start. 





| I 
| 








et 
Pi 


HM Cho DSaSaauatrents 


900 é 
| 1000 | 22,280 
| 1100 | 23,910 
| 1200 | 26,190 
1300 | 28,480 
1400 | 30,780 
1500 | 82,650 
1600 | 35,550 


- 
© RASCNAMBDDDUDOSOMAA>S 


_ 
_ 


15,040 





| Mean of 
.| 107|19 records, 
| 55.5 deg. 


Averages .. 
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17,290 
16,780 


17,100 


36.0 13. 
36.7. | 13. 


16,550 | 
17,190 


ow 


= 
| 37.2 aoa) 17,836 | 17,406 


! | 


| $4,742 








APPENDIX B. 
TABLE II.—Resvtts or TRIAL, 





Increments since Last 


Reading. Total since Start. 


| 


Average since Last Reading. 





OF 
| 
I teal | 


| 


Weight of Steam Used 


| 
Pie 


cated in Millions of Foot- 
“Coal Served on Fire pre- 


in Pounds. 





Weight of Steam Used in 


Number of Minutes. 
Foot-Pounds of Work Indi- 
Number of Revolutions. 
viously to this Reading. 
Foot-Pounds of Work In- 


Coal in Pounds. 


Counter. 


Millions and 


dicated in 
Decimals. 


Units of Evaporation or Pounds of 


Indicated 
Horse-Power. 


Grate Area 


Indicated 


Horse-Power per Hour. 





Weight of Steam Used in 
r 


Coal Burnt per Indicated 
Horse-Power per Hour. 


Water at 212 deg. Evaporation at 


212 deg. per Pound of Coal. 
Power. Heating Surface 711 Square 


Revolutions of Engines per 

Coal Burnt per Square Foot of Grate 
Surface per Hour. 
15.3 Square Feet. 

Heating Surface per Indicated Horse- 
Feet. 


For Short Intervals. 
For Long Intervals. | 


Engines 
| Grate Surface per Indicated Horse- 





Number of Minutes. 


| | 1 
} commencement of trial, 
100, .. 49.4 | 13) 1,340 
100| 1,689 100.9 | 39, 4,030 
100 1,035 60) 6,210 
100; 1,101 84) 8,699) 
100, 921) 105/10,880) 
100! 1,071) 128/13, 280 | 


939) 
840 


200! 1, 
300! 2, 
400 
500 
600 
100) 700 
100 
100 
| 100 
100 
| 100 


| 
150/15,560 
171/17,760| 800 
950 191/19,840! 900! 
953, 81.3 | 214/22,230/1000 9,499 
749| 57.6 | 230/23,910/1100 10, 248| 
909) 252/26, 190 /1200 11,157 | 
100 998) 274'28,480/1300 12,155] 
100, 904! 296|30,780/1400 13,059) 107 
100) 751! 


100, 1,261 











91 


62.8 
99.4 





843.5 
996.1 


814/32,650 |1500/13,810) 1135.9 
342/35,550 1600 15,071) 1235.3 


| 


115.2 


117.6 


| 
116.4 116.5 | 23.42 2.45 


| 


23.92 |2.54 
| 





11,32 | 





| 

toe | 
24.95 2.80) 10.69 
| 

| | | 
24.44 250) 11,91 | 


| 


8.2 


3.6 


17.4 |,.148 








6 h, 42 m. 15,071,1235.3 


Averages 





-740 

















24,15 2.56 11.33; 183 








Indicators Changed.—At an early period in the trial we | 
were somewhat nervous, that the pressures at the back of 
the high-pressure cylinder were imperfectly indicated, as 
the initial steam pressure was much lower than at the | 
front end, but the matter was carefully investigated by | 
Professor Kennedy, and the indicator and spring were 
changed twice over, with results which confirmed the ac- 
curacy of the previous diagrams. 

Water Gauges.—Scales graduated ir inches and decimals 
were placed against the water gauge lasses on the boiler 
front, so that the variations of water level in the boiler 
could be recorded precisely. The alterations of level in 
the gauges were very gr ual throughout without any of 
the rapid alterations sometimes noticed on such trials, 
The steam ——— to the engines was apparently re- | 
markably dry all day. 

Variations in Weight of Water in Boiler.—The area of | 
the boiler at mean water level during the trial was mea- 
sured, and the weight of the water in it, at the mean 
steam temperature, meena to each »; in. on the 
scale, was thus estimated at 31 lb., and allowed for in | 
determining the weight of steam used as shown in the | 
tables. 

Preparations for Start.—On October 27, the engines 
were started at about 9,15 a.m., and were due to stop at | 
4p.m. Wedesired to get as long a trial as possible, 





under uniform conditions, out of the intervening 6? hours. 


| At first the resistance of the dynamos was low, and the 


engine power was constantly increasing for a considerable 
time after the start. As soon as the normal resistance 
was reached, we stopped further firing and feed, swept 
the stoking floor clear, and together watched the pressure 
gauge till from the lowering of the fire (which we also in- 
spected from time to time) it fell to 1001b. per square inch. 
Trial Started.—At that moment, viz., 10.12 a.m., the 
first signal was given, the counter, which stood at 0, was 
thrown into gear, the gauges wereall noted, and the first 
shovelful of the first 100 lb. lot of coal was put on the fire. 
The feed tank was full, and shortly afterwards we began 
to charge measured feed water into the boiler, and at 
10.20 the first set of diagrams was taken. Records at 
frequent intervals as described above and shown in ab- 
stract log of trial followed for 5 hours 42 minutes. At 
12.30 the fireman began to use some of the few ashes 
which had accumulated in the ashpit since the start. 
Trial near Completion.—At 3.26 we told him that the 
100 lb. lot of coal then commenced would be the last served 
out to him, and that he must make the most of it, and 


| the ashes which remained. At the same time we arranged 


so to adjust the feed service as to get back the water in 
a a as nearly as possible to the level at which we 
8 . 


End of Trial.—When at last the fire becam unequal to 
make the steam demanded by the engines, the steam 
pressure began to fall and we together watched it narrowly 
till on its reaching 100 lb. exactly, the final signal was 
given, the counter was pulled out of gear, the gauges and 
water tank consumption were all taken, and the trial 
was at anend, viz., at 3.54 p.m., having lasted 5 hours 
42 minutes. 

Uniform Running.—During the whole trial the engine 
power, speed, steam pressure, &c., were remarkably 
uniform, the steam was dry, and there was no hitch or 
inconvenience of any kind from beginning toend. No 
handle about the engine was touched excepting that on 
the feed suction cock and the water gauge cocks, the 
steam starting valve was wide open, the speed being con- 
trolled solely by the governor. The fireman regulated 
his fire and the feed water to meet the current require- 
ments of steam. Beyond the observations recorded, our 
assistants took many intermediate records, which on 
being plotted have been found to further confirm the 
accuracy of those given in the official log. The logs and 
results are given in extenso. 


In Appendices A. Table 1, abstract log of trial. 
B. Table 2, result of trial. 
. Specimen of indicator diagrams (see 
igs. 3 and 4, page 559). 
Expanded diagrams with adiabatic 
curve (see Fig. 5, page 559). 
Diagram showing curves of incre- 
ments and averages and the general 
results of the trial graphically (see 
Fig. 6, page 559). 


The following is a summary of the results : 
Duration of trial, 5 hours 42 minutes=342 minutes, or 
5.7 hours. 


Totals : 
Revolutions ; 35,550 
Coal served on fire d - 1,600 lb. 
Weight of steam used in engines ... 15,071 ,, 
Foot-pounds of work indicated ... 1235.3 millions 
Number of sets of indicator diagrams 17 


Averages : 
Steam pressure in boiler=107 lb. per square inch. 
Revolutions per minute, 103.9 
Indicated pressure in high pressure 

cylinder re a ‘sm ee 
Indicated pressure in low pressure cy- 
linder ay! ag ace ess se 

Indicated horse-power, high pressure ... 

ow é 


D. 
E. 


37.2 


13.89 
54.6 
54.9 


109.5 


”» ” ” ” 


Total 


Weight of steam used in engines per in- 
dicated horse-power per hour... 
= burnt per indicated horse-power per 
our e oe wie a 
Water evaporated per pound of coal 
Mean temperature of feed wa ais 
Units of evaporation or equivalent 
weight of water at 212 deg. evaporated 
at 212 deg. per pound of coal ... oa 
Calorific value of coal used as per mean 
of six experiments with calorimeter at 
University College 
Efficiency of fireman, 


ae fe 
boiler = 139 


Coal burnt per square foot of reduced 
grate per hour ... aes asia aie 
Grate surface per indicated horse-power 
Heating surface sae ais Sit AOR sci 
The above results speak for themselves. We consider 
them eminently satisfactory for high-pressure engines in 
regular work without any special preparation for trial. 
We remain, dear Sir, yours faithfully, 
(Signed) Wit.iam E. Ricu, 
Memb. Inst. C.E. 
ALExrR, B. W. KENNEDY, 
Memb, Inst. C.E. 


24,15 lb. 
2.56 ,, 
.42 5, 
55.5 deg. 

11.33 
‘ = - 13.9 
furnace, and 
815 


18.3 Ib. 
14 sq. ft. 





Docks aT MELBoURNE.—An amended scheme of Sir J. 
Coode for the construction of docks in the West Melbourne 
Swamp has not found favour with the Works Committee 
of the Melbourne Harbour Trust. 


Biast FURNACES IN THE UNITED STATES.—The number 
of anthracite furnaces in blast in the United States at the 
commencement of October, 1886, was 114, their ate 
productive capacity being 35,819 tons per week. The 
corresponding number of anthracite furnaces in blast at 
the commencement of July, 1886, was 117, their aggre- 

ate productive capacity being 36,762 tons per week. 
he number of bituminous or coke furnaces in blast in the 
United States at the commencement of October, 1886, was 
136, their aggregate productive capacity being 70,802 tons 
r week. The corresponding number of furnaces in 
last at the commencement of July, 1886, was 132, their 
aggregate productive capacity being 71,316 tons per 
week. The number of charcoal furnaces in blast at the 
commencement of October, 1866, was 68, their aggregate 
productive ee being 10,232 tons per week. ‘The 
corresponding number of charcoal furnaces in blast at the 
commencement of July, 1886, was 61, their aggregate pro- 
ductive capacity being 9885 tons per week. It followsthat 
the number of furnaces of all descriptions in blast at the 
commencement of October, 1866, was 318, their te 
productive capacity being 116,853 tons per week. The 
corresponding aggregate number of furnaces in blast at 
the commencement of July, 1886, was 310, their aggre- 





gate productive capacity being 117,963 tons per week. 
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‘“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep By W. LLOYD WISE. 


ELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
Ayo g bode wal -epbods ehers athe aire mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
wif Stes nS tnd tS, Curie 

Copies 0 may ’ 
“Taamneany: , £.C., either personally, or by letter, i 
amount of A saene oie oe. 2 addressed toH. Ruapsr Lack, Esq. 

1 ee en ee 


ification case, gi bstract, 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the ailsertiasment the tance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


FIREARMS. 


8314, W.C.McEntee and J. Hughes, Birmingham. 
Improved Gun-Lock, [6d. 2 Figs.) July 9, 1885.—This in- 
vention has reference toa lock for hammerless breechloading guns. 
The internal mechanism of the lock consists of three parts only, 
the hammer, the mainspring, and the sear, all carried by the 
lock-plate. The hammer forms one piece with the tumbler, and 
the two-armed mainspring is cx ted directly with the com- 
bined hammer and tumbler and with the sear. (Sealed August 20, 
1886). 


15,891. W. H. Beck, London. (4. Francotie, Liége, 
Belgium.) A New or Improved Gun-Lock. (6d. 14 Figs.) 
December 24, 1885. — This invention relates to a rebounding gun- 
lock with double and triple movement applicable to all firearms 
with several fixed barrels and internal hammers. (Sealed July 27, 








3400. G. Jeffries, Norwich, Breechloading Break- 
down Sporting Guns and Rifles. (8d. 13 Figs.) March 
10, 1886.—The improvements relate mainly to improved means for 
ejecting the spent cartridges, and as regards a double-barrelled 
firearm, ejecting them singly or together. (Sealed August 13, 

). 


4628. G. E. Vaughan, London. (J. Werndl, Steyr, 
Austria.) Magagine Repeating Rifles. [6d.4 Figs.) 
April 2, 1886.— The principal feature of this invention is the con- 
struction of the rifle with a magazine holder at the breech for the 
reception of a magazine containing cartridges, the magazine when 
empty being ejected by the simple insertion of another charged 
magazine from above, or it can be pushed upwards by hand and 
thus ejected. (Sealed July 27, 1886). 


EXPLOSIVES. 


14,412, C. D. Abel, London, (F. Gaens, Hamburg.) 
Explosive Compound for Guns or Firearms and 
Blasting Purposes. [6d.] November 24, 1885.—Inventor 
claims the manufacture of an explosive compound consisting of 
charcoal, saltpetre, or its equivalent, and an ammonium salt in 
such proportions that, on ignition, a volatile and explosive amide 
compound isformed. (Sealed August 17, 1886). 


663. H.J. Allison, London. (7. J. Middleditch, Brook- 
lyn, New York, U.S.A.) Manufacture of Cartridges. (8d. 
2 Figs.) January 15, 1886.—The powder is compressed whilst 
in a moist and non-granular condition, into a solid cake within 
the shell, and is then dried by means of a vacuum and moisture 
condensing or absorbing apparatus. The cartridge consists of a 
shell charged with a cake of powder perforated by a central 
longitudinal hole, and protected by the shell from the action of 
fire on its outer cylindrical surface and at its rear end. The 
powder is made to have an increasing rate of combustion from 
the surface of the perforation to the exterior cylindrical surface of 
thecake. (Sealed August 24, 1886), 


6340, E. L. Zalinski, Washington, U.S.A. Fuzes for 
Explosive Shells and Torpedoes. (8d. 6 Figs.) May 11, 
1886.—Inventor claims the method of exploding a projectile by 
placing a dry battery which is sensitised by the admission of 
water ; an electric battery inclosed in a projectile having a part 
of the electric circuit controllable from outside the shell, or con- 
trolled by a projection bearing against the walls of the gun ; also 
an electric battery in the point of a shell sustained by a rigid 
plunger, which is driven into close circuit on contact with a hard 
target. (Sealed August 20, 1886). 


6664. H. Schoeneweg, Dudweiler, Germany. Ex- 
plosive Compounds. [4d.] May 18, 1886.—The explosive 
compound consists of a mixture of dinitrobenzole, or trinitro- 
benzole, or dinitronaphtaline, or trinitronaphtaline, with ammo- 
nium nitrate. The action of this explosive is regulated by mixing 
together two or more of the above compounds. Nitrated resin is 
used in combination with these explosive compounds for the pur- 
pose of protecting them against moisture and increasing their 
durability. (Sealed September 10, 1886), 


AGRICULTURAL MACHINERY. 


8774. W. P. Thompson, London. (D. M. Osborne, 
Auburn, New York, U.S.A.) Grain Binding and Harvest- 
ing Machines. (8d. 5 Figs.) July 21, 1885.—The draft pole 
is jointed to the frame of the machine in combination with a 
movable brace, by means of which it may be secured either in its 
working position or at right angles to that position when the 
machine is mounted on truck wheels for transportation. (Sealed 
August 13, 1886). 


8934. E. Foden, Sandbach, Chester. Thrashing 
chines. (8d. 2 Figs.) July 24, 1885.—This invention re- 
lates to improvements in thrashing machines described in former 
patents by the same inventor. The improvements consist in the 
employment of air inlets just below the delivery mouth of the 
Scourer on one or both sides of the vertical pipe or drop box ; of a 
light corn pocket on the same side of the machine as the fan, and 
on the outside of the drop box, and provided with air inlets for 
dressing the light corn; of an adjustable slide helow the delivery 
mouth of the scourer; of a worm in place of the vanes on the 
shaft inside the scourer for dressing ‘‘smut wheat” or damp corn ; 
and of a spindle valve inside the air passage of the riddle box with 
a lever attached to the spindle outside, so as to be able to regu- 
late the first air dressing current from the outside, whilst the 
machine is in motion. (Sealed August 13, 1886). 





9333. W. P. Thompson, London. (A. C. Miller, 
Auburn, New York, U.S.A.) Harvesting Machines. 
(18. 3d. 28 Figs.) August 5, 1885.--This invention has for its 
object the substitution of iron and steel for wood as generally 
used in harvesting machines, The framework of the machine is 
constructed throughout of angle iron or steel connected by tie- 
irons or angle plates. A supplemental framework is applied to 








the main frame for the purpose of supporting the binding 
mechanism. Certain boxes or bearings are constructed so as to 
be readily removed and replaced when worn, and so that they 
may remain in line with their shafts notwithstanding the twisting 
ofthe frame. This invention further relates to a peculiar manner 
of connecting and sustaining the binding mechanism movable 
backward and forward upon the harvester, (Sealed August 13, 
1886). 


INDICATING APPARATUS. 


6814. W. R. Lake, London. (A. Bonna, Paris.) Fluid 
Meters which are Applicable for Use as Motors. [8d. 
16 Figs), June 4, 1885.—The improved meter comprises two 
cylinders, the ingress and egress of water to which is con- 
trolled by a balanced distributing valve having a continuous 
rotary motion upon a face with four orifices, and arranged so as to 
cause the motion ef the pistons with their cranks keyed at an 
angle of 90 deg. apart. The aperturesin the valve are arranged so 
that one set of ports is closed before the other set is opened in 
order to obviate shocks. The driving of the valve is effected by 
means of a worm placed on the driving shaft and engaging with 
a pinion fixed upon the vertical driving rod of the valve. (Sealed 
August 10, 1886). 


9273. S. Lindley, South Hylton, Durham. Im- 
proved Gas Meter Index. [4d.] August 4, 1885.—The im- 
provements consist chiefly in the employment of a cam plate 
which partially covers the dial so that ouly the numbers to be 
seen can be taken, thus preventing mistakes. (Sealed August 13, 
1886). 


10,270. A. Budenberg, Manchester. Pressure and 
Vacuum Gauges. (8d. 2 Figs.) August 31, 1885.—This in- 
vention has for its object to secure a permanent record or indica- 
tion of the maximum pressure or vacuum in the vessel to which 
the gauge is attached, This is effected by the employment of a 
pencil or scribing point carried by the index finger, and a remov- 
able disc of paper so placed upon or parallel with the dial of the 
gauge that the pencil may trace a curve on the disc, the extremity 
of which will indicate the maximum pressure or vacuum reached. 
(Sealed August 24, 1886). 


15,642. HJE. Newton, London. (C. C. Worthington, Irving- 
ton, New York, U.S.A.) Liquid Meters. [lld. 18 Figs.) De- 
cember 19, 1885. Thisinvention relates to ‘“‘ piston meters” having 
two cylinders provided with double-acting plungers, ard with in- 
duction and discharge ports and ducts so arranged that the 
inductlon and discharge valve of each cylinder is located directly 
under, and operated by the plunger of the other, so that the 
movement of each plunger is controlled by the other, after the 
manner of the well-known duplex engine. The plungers C D are 
provided at their ends with bearing portions 42, which reciprocate 
through the packing rings 17. The D valves E F are provided on 
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their backs with projecting ribs 25, which extend into the recesses 
between the end portions 42 of the plungers. The induction port 
at each side of one of the valves is made to communicate with the 
chamber at the corresponding end of the other cylinder, while the 
induction port at each side of the other valve communicates with 
the chamber at the opposite end of the other cylinder. The 
cylinder ends are provided with openings in which are seated 
elastic buffers 18, which, on coming in contact with the plunger 
heads, arrest the plungers without violence. The body of the 
meter is provided at the top with a central opening 40 for contain- 
ing the shaft which operates the usual registering mechanism. 
(Sealed September 14, 1886). 


4556. W. Belle, Cologne, Germany. Measuring and 
Indicating Tap. (6d. 6 Figs.) = 1, 1886.—Inventor claims 
the combination of a tap with an indicator ; a tap in which the 
plug is a reservoir of fixed capacity, and by which through the 
filling of the plug, and turning the same by means of a crank 
slide, and an indicator, the quantity of liquid drawn off is regis- 
tered ; and a tap in which the same air returns to the cask or vessel 
each time it is tapped, thus avoiding fresh air which is injurious, 
(Sealed August 17, 1886). 


6275. E. Martin, London. An Improved Fog-Horn 
giving a Continuous or Short Blast. (6d. 1 Fig.) May 
10, 1886.—The improved fog-horn can give a long or a short blast 
as required by the rule of the road at sea. It is worked by air 
supplied by a bellows worked by hand or foot. The horn is tele- 
scopic. The casing containing the bellows is provided at the top 
with a recess for a compass. (Sealed August 17, 1886). 


6360. H. J. Haddan, London. (National Manufacturing 
Company, Louisville, Kentucky, U.S.A.) Burglar Alarms. 
8d. 5 Figs.) May 11, 1886.—According to this invention two 
bells and striking mechanisms are provided, independent of each 
other, or which may be wound jointly to strike the bells simulta- 
neously when operated by a slide. Means are provided whereby 
the cperating cord or wire is easily and aut tically detached 
from the operating slide when too great a strain is exerted on the 
cord, to obviate the danger of injuring the slide or other parts of 
the device. (Sealed August 17, 1886). 


6931. J. Thorne, London. (7. Horn, Leipzig. Germany). 
Indicating the Speed of Rotating Shafts. (6d. 5 Figs.) 








May 22, 1886.—This invention is based upon the discovery of 
Arago that when a copper disc is rotated in a horizontal plane 
beneath a magnetic needle, the needle is deflected in the direction 
of rotation of the disc, the amount of deflection being propor- 
tionate to the speed of rotation. In the improved speed indicator, 
the needle is deflected by means of indu electric currents pro- 
duced by the rotation ina magnetic field of a cylindrical drum of 
copper. Inclosed in the drum is an armature of soft iron which 
is capable of independent rotation, and either carries the needle 
1586) geared with it in a suitable manner. (Sealed August 13, 


4770. B.D. Healey, Liverpool, Water Meters and 
Water Motors. (6d. 2 Figs.) April 6, 1886.—With the valves 
and pistons in the itions indicated in the illustrations, the 
water enters at 1 and Sees through the passage 2 to the lower 
end of cylinder 3, whilst the upper end of this cylinder exhausts 
through the passage 4 into the outlet ge 5, and as the piston 
6 approaches the top it moves the valve 7, reversing the piston 
6a. When the piston 6 is at the top of its stroke, the valve 7 






KSSH 
YY, 












i AOSSSSSSSSSNG 


















tine 
Kkeel 


e—_— Ue 
WRQH’BGpwo»» EE HET 


[poeta bs a 








= 
QZ 
N4 


On 





admits water to the upper side of piston 6a through the passage 8, 
whilst the exhaust from the lower end of cylinder 3a flows through 
the passage 9 into the outlet passage 5. When the piston 6a is at 
the bottom of its stroke, the valve 7a admits water to the upper 
side of piston 6 through the passage 4, the exhaust from the lower 
end of cylinder 3 being then open to passage 2. The motion 13 
for gym index may be connected to any ordinary indi- 
cator. (Sealed July 16, 1886). 


ROPES, BELTS, &c. 


12,319. J. Humble, Newcastle-on-Tyne, and H. M. 
Morrison, Glasgow. Manufacture of Wire Ropes, 
and Machinery to be Employed in the said Manu- 
facture, {[8d. 8 Figs.) October 15, 1885.—The improved wire 
rope is composed or partly composed of flattened wires arranged 
with their sectional length or longer sides radially to the core or 
centre of the strand. In the machines for making the strands for 
the wire ropes as above, the bobbins for carrying the flattened 
wires have their axes in non-rotating frames fixed tothe machine 
ae aaa with a layj plate or guide. (Accepted June 18, 





5696. W.E. Gedge, London. (A. S. Hallidie, San Fran- 
cisco, U.S.A.) Wire Rope or Cable. (8d. 9 Figs.) April 27, 
1886.—The wire rope is composed of a series of strands made up 
of individual wires, with or without a fibrous filling between 
the wires; each of the strands being covered with flat strips 
wound round the same, so that each strand presents a smooth 
surface circular in cross-section, and all abrasion of the strands 
is avoided. (Sealed August 24, 1886), 


W. L. Teter, Philadelphia, U.S.A. Machine 
Belt. (6d. 2 Figs.) May 11, 1886.—Inventor’s chief claim relates 
toa woven machine belt consisting of three or more layers of 
cotton warp, every alternate layer being furnished with a series 
of metal warps, whilst the two outer layers are of cotton only, in 
combination with filling and binding threads to unite the several 
layers of warp to form a compact belt. (Sealed August 24, 1886). 


VENTILATING. 


15,776. C. McWhirter, London. Improvements in 
Steam Ventilating Apparatus, (8d. 2 Figs.) December 
22, 1885.—The improvements consist in the arrangement of conical 
chambers and a funnel-shaped vessel for the purpose of collecting 
and continuously discharging the water of condensation trickling 
down the sides of the ventilating pipe. (Sealed August 13, 1886). 


5749. J. Howorth, Farnworth, Lancaster. Venti- 
lators for Exhausting, Pro g, or Circulating 
Air or Gas. (8d. 6 Figs.) April 28, 1886.—The fan or propeller 


is constructed with blades bent spirally and curved on their edges 
= pas at an incline to the axis of rotation. (Sealed August 17, 
1 . 


PIPE COUPLINGS. 


6740. J. T. Titus, San Francisco, U.S.A, Couplings 
for Pipes and Hose. (8d. 7 Figs.) June 8, 1885.—This in- 
vention relates to a two-part coupling, one part having longi- 
tudinal grooves, and the other part having circumferential slots 
and lugs secured to a revolving ring. (Sealed August 6, 1886). 


9278, M. Stephenson, Hoghton, Lancaster. Pipe 
Couplings. (8d. 7 Figs.) August 4, 1885.—The socket and 
the spigot ends of the pipes are provided with projections or lugs 
which pass each other and have their faces slightly inclined, so 


that upon partially turning either one or the other the two ends or 
flanges are screwed together, with a washer intervening to make a 
tight joint. Two spigot ends may be united together by means 
of a double socket or ring with two sets of internal ues, so that a 
joint can be opened without moving either pipe endw 

August 24, 1886). 


se, (Sealed 
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3783. J. Eliam and E. T. J. A Herne Bay, 
Kent. An Improved Pipe Joint. (6d. 2 Figs.) March 17, 
1886.—This invention relates to joining iron pipes used as gas and 
water mains. The inner face of the end of one pipe is recessed to 
receive a washer, the inner face of the end of the other pipe being 
provided with a projection fitting the recess, The joint is then 
made by screwing the pipes together by means of bolts passing 
through lugs cast on the ends of the pipes. (Sealed August 17, 
1 


LUBRICATING. 


9195. J. Dewrance, London. Sight Feed Lubrica- 
tors. (6d. 4 Figs.) July 31, 1885.—One shut-off cock controls 
the inlet of water from the condenser to the oil vessel, ‘and also 
the outlet of oil from the sight feed glass to the part to be lubri- 
cated. The handle of this cock interlocks with the handle of the 
filling cock, so that the latter cannot be opened until the shut-off 
cock has been closed. (Sealed August 6, 1886). 


10,983. H. J. Haddan, London. (M. Lindner, Mensel- 
witz, Germany.) Lubricating Journals. (8d. 36 Figs.) 
September 16, 1885,—The journal is provided with a grease box 
which bears in its centre a pivot connected with the wall of the 
box by a partition. Inside of the chamber a pressing plate is 
secured to the journal cover and serves to press the grease into a 
grease hole. For this purpose the cover is slightly lifted and 
turned by means of a screw 80 as to compress and expel the 
grease. The pressing plate may also be male elastic so as to 
produce a successive and continuous pressure on the grease. 
(Sealed August 6, 1886). 


6034. A.J. Boult, London, (J. E. Blakemore and S. A. 
Randall, Boston, Mass., U.S.A.) Oil Feeders for Feeding 
Oil to Valves. (8d. 6 Fige.| May 4, 1886.—This invention 
relates to that class of oil feeders or displacement lubricators in 
which the water of condensation is fed into the oil contained in a 
reservoir, and by itsown gravity sinksto the bottom, displacing 
an equal amount of oil. The improvements consists in the employ- 
ment of a ‘‘ steam equalising chamber” with the object of effect- 
ing a uniform oiling of the valves and pistons of locomotive 
cylinders. A perforated sleeve prevents the water of condensation 
from flowing down the steam passage. (Sealed August 24, 1886). 


MISCELLANEOUS, 


7240. J. Stott, London. Gas Governors or Regu- 
lators. (8d. 2 Figs.) June 13, 1885,—The float H is made with 
a fiat disc Ion which rollers J are free to roll when the float H 
rises or falls, The rollers J are four in number and are fixed to 
arms L projecting from the balance weights K, K, and always in- 








clined towards the centre and exerting pressure on the disc I to 
force the float H into the mercury, the depth to which it dips being 
determined by the pressure of the inflowing gas, the float always 
adjusting itself can regulating the opening and closing of the 
valves EE, (Sealed July 2, 1836). 


7573. O. Fahnehjelm, Stockholm, Sweden. Illumi- 
mating by Means of the Incandescence of Refrac- 
tory Substances. [lid. 21 Figs.) June 22, 1885.—This in- 
vention relates to improvements on a former patent, and refers 
especially to the details of construction and arrangement of com- 
posite incandescence pieces for water gas burners, The improved 
incandescence bodies consist of needle-shaped pieces with project- 
ing heads of suitable section, and inserted loosely into a corre- 
spondingly perforated holder of metal, porcelain, clay, or other 
refractory material. (Sealed August 10, 1886). 


8791. W. W. Cobbett, London. Strap Forks or Belt 
Guides, (6d. 8 Figs.) July 21, 1885.—Inventor claims the use 
of glazed porcelain, earthenware, glass, or any material which is 
a bad conductor of heat, and possesses a hard smooth surface, as 


a covering for belt guides, in order to diminish friction. (Sealed 
Auguat 6, 1886). 
9095. J. Friend, Exeter, Devon. High-Pressure 


Self-Closing Cock, (6d. 3 Figs.) July 29, 1885.—The cock 
is made with a straight cylinder with cup leathers attached to a 
spindle. When the lever or screw is dep , the water 
through the inlet between the cup leathers, and thence through 
the outlet. On releasing the lever or screw, the force of the water 
drives up the cup leathers with the spindle and closes the cock. 
(Sealed August 20, 1886). 


9372. W. H. Baxter, Leeds, Yorks. Stone-Breaking 
and Crushing Machines Elevating and Screenin; 
Apparatus. (8d. 2 Fiys.) August 6, 1885.—By this improv 
apparatus, the stone broken and recuced to the required cubical 
standard is elevated automatically and delivered into a cart or 
other receptacle, and the portion which is to be again 
through the machine is likewise elevated and delivered into the 
receiving end of the machine so as to be again passed through 
and reduced to the required size, (Sealed August 13, 1886). 


$437. W. W. Nightingale, Southport, Lancaster. 
Means or Apparatus for Form: ana Maintaining 
Ice Surfaces and Treating the Atmosphere of Gla- 
ciaria and for Chambers. (8d. 4 Figs.) August 
7, 1885.—According to this invention, the ice surface in a skating 
rink is maintained at the sides where it is most needed at the 
coldest temperature by means of a double series of pipes, one of 
which passes 3 each side of the chamber and serves for the supply 
of the freezing liquid, which is conveyed back to the refrigerator 
by cross-pipes leading into a central longitudinal pipe situated 
under the middle portion, which is most used by ‘fancy ” skaters 


who cause a smaller wear and tear of the surface of the ice. 
(Sealed August 27, 1886), 

9788. W. H. Poole, Bolton, Lancaster. Adjustable 
Pedestals for Rotating Shafts, (8d. 


7 Figs.) August 





18, 1885.—The improved pedestal is constructed on the principle 
of a universal joint, so as to allow of ‘self-adjustment in case of 
slight errors of level or alignment. The pedestal is provided on 
its underside with centre pins fitting into a swivelling arm or 
centre mounted in suitable fixings which may be bolted to hangers, 
brackets, or pillar clips, (Sealed August 27, 1886). 


10,028. D. Fulton, Manchester. (EF. Laroche, Angers, 
France.) Means for Interrupting the Flow of Fluids 
in Pipes or Conduits, (8d. 12 Figs.) August 25, 1885.— 
This invention has for its object an economical and easily applied 
substitute for the ordinary sluice or stop valve. The section of 
the pipe to which the “stopper” is applied, is formed with a 
chamber A, semicircular at the bottom and closed at the top by a 
hinged lid B, which is held down by means of a hinged bolt pro- 
vid-d with handles X. The ‘‘ stopper” consists of a plate L which 
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fits the chamber A. In recesses in the sides of this plate are 
secured the free ends of a bent bar O, between the bent arms of 
which is secured a bar Q, which serves to confine a nut provided 
with handles T, by means of which the screw is advanced and 
retired. On the end of the screw, which passes through the 
plate L, are fixed circular plates P, provided with a covering of 
rubber 8, which when the screw is advanced, presses on the side 
of the chamber and prevents the ingress of fluid from the pipe I. 
(Sealed September 21, 1886). 


10,436. J. De L. Watson, London. Locking Screws 
and Nuts, more Cg en those Used on Veloci- 

edes, (6d. 7 Figs.) tember 8, 1885.—The screw or bolt 
is made with its screwed end slit up to allow of its being expanded 
by an internal bolt having a conical end which can be drawn 
through from the head side of the screw or bolt by means of a nut 
or otherwise in order to expand the slit end of the screw. The 
screw cannot be undone without first releasing the internal bolt. 
(Sealed August 17, 1886). 


10,596. F. Hocking, Liv 1. Packing for Stuff- 
ing Boxes. [8d. 10 Figs.) September 8, 1885.—This invention 
relates to metallic packing composed of annular segments having 
a straight bearing edge, and threaded upon a wire, As the 
pieces become worn, they collectively embrace the rod and adjust 
themselves, (Sealed August 31, 1886). 


10,789. W. Cluse, London, Fire Escapes. [8d. 4 Figs.) 
September 11, 1885.--The improved fire escape is intended to re- 
main permanently attached to the exterior of a building, and con- 
sists of a folding ladder fixed to the wall of the house, and fitting, 
when folded, into a vertical recess in the wall. It is capable of 
being opened out when required for use by mechanism operated 
from the interior of the house. (Sealed August 24, 1886). 


11,362. H. P. Trueman, Birmingham. An Adjust- 
able Shaft Bearing or Journal Box. [8d. 30 Figs.) 
September 24, 1885.—This improved journal box is adjustable to 
suit varying diameters of shafts or spindles, and consists of a 
metal casing suitably disposed to hold in ition three or more 
blocks of wood, which tend to meet in, and are free to slide toand 
from, a common centre. The journal box comprises the ‘‘ foot” or 
base, which is rigidly attached to a fixed support; the ‘‘ leg,” 
which springs from the foot at right angles; the ‘‘arm,” which 
slides upon the leg ; and the “ wrist,” which slides upon the arm 
and carries the journal box proper. The arm is retained to the 
leg, and the wrist to the arm, in any desired position by means of 
clamping bolts, screws, or keys, &c. (Sealed August 24, 1886). 


11,920. J.G. Walker, Bonnington, Midlothian, N.B. 
An Improved Purifier or Se ator. (8d. 7 Figs.) 
October 7, 1885. The grain, seeds, or other material to be purified 
are charged into the hopper W, from which they arefed down into 
the shoot f. The heavier particles fall from one louvre e to the 





























next one below it, until they reach the compartment b, whence they 
escape through the outlet j. In passing down the shoot /, the 
lighter particles are drawn through between the louvres e = the 
action of the fan e' which is rotated at a great speed, through the 
shoots g and h, accordirg to the position of the valves r and », 
whence they pass into the side chambers b' and c', through the 











openings h', and are thence ejected from the purifier into any 
desired receptacle. (Sealed October 1, 1886). 


1709. A. Howat, Manchester. Miners’ Safety Lamps, 
(8d. 14 Figs.) February 5, 1886.—The air for combustion which 
enters under or near the bottom of the shield, is deflected by a ring 
and flange, and so passes through the gauze into the burner por- 
tion, thus insuring a better combustion. The possibility of the 
shield being removed without detection is prevented by securing 
the shield in position by means of a metal ring or disc secured to 
the top of the lamp by screwed studs and nuts which can only be 
loosened from the interior of the lamp. (Sealed August 24, 1886). 


2472. C.1.C, Bailey, London. An Improved Filter. 
(6d. 2 Figs.) February 19, 1886.—The water to be filtered passes 
through loose char and a carbon block into a central tube. 
No cement or india-rubber washer comes in contact with the 
water. The air is changed every time the water passes down the 
one tube as it sends air up the side tube. (Sealed August 17, 


3448. F. Brain, Drybrook, Gloucester. Shot Firing 
and ape Bee Mines by the Agency of Electricity. 
(8d. 2 Figs.) March 11, 1886.—According to this invention a 
system of insulated cables or ‘‘ mains” are led from any convenient 
point where power is available into the main ways of the mine. 
Insulated branch cables, led off from the ‘‘ mains” to the headings 
where blasting is required, are provided with conductors of high 
resistance which on becoming incandescent fire the explosive 
charge. When all is ready for firing, the operator unlocks the 
switch-box, and turning the switch ‘‘on,” the electric current, 
which is continuously travelling through the ‘‘ mains,” is then 
caused to pass round the charges so as to fire them simultaneously. 
pee jp switches in which contact is made below the sur- 
ieee a non-conducting liquid are employed. (Sealed August 24, 


4298. A. J. Boult, London. (G. Warttinger and S. G. 
Rosenberg, Berlin.) Apparatus for Lo or Unload- 
ing. [8d. 8 Figs.] March 26, 1886.—The improved apparatus 
consists essentially of a frame of wood or iron, carrying one or 
more tramways forming an adjustable inclined plane, and pro- 
vided with hoisting mechanism. Oneach tramway runs a trolley, 
When used on water, the apparatus is mounted on a barge or 

ntoon which is fastened during the working of the — 

y square piles passing through water-tight boxes in the barge to 
the ground into which they are driven by a toothed rack with 
which the piles are provided, and spur gear. When the drum A 
of the hoisting mechanism is revolved and the rope B is wound 
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upon it, the trolley is hoisted, and when the latter has arrived at 
the highest point of the tramway, the claw levers y clutch the 
rod y' of the trolley. By the movement of the trolley, the levers 
y are turned round their pivot until the trolley has reached the 
forward sloping part of the tramway. At this point the levers y 
liftithe rear part of the trolley, and the load is dumped auto- 
matically. The trolley is drawn back on to the inclined tramway 
by a chain and lever fastened to the pivot shaft of the levers y. 
The trolley then runs down the tramway because of its own 
weight. By means of a brake mechanism fixed to the rope drum, 
the trolley can be stopped at eri gee of itstravel. An automatic 
counting mechanism is provid , showing how often the trolley 
has ded the incli plane. (Sealed July 23, 1884). 


4384. W. W. Wilcox, Middletown, Conn., U.S.A. 
Swivel Pulley Blocks. (6d. 5 Figs.) March 29, 1886.—The 
ring or hook is formed with a knob or flange at the end of its 
shank, and the boss of the block frame is cast round it. (Sealed 
August 6, 1886). 

4814, A.J. Boult, London. (L. Dyer, G. S. Sawyer, and 
C. H. Dyer, Millbridge, Mecosta, U.S.A.) Rope Guides for 
Pulleys. (6d. 3 Figs.) April 6, 1886.—This invention has rela- 
tion to sheaves for the age of a rope or sheet through a yard- 
arm, spar, or boom, and consists in the combination of parts of a 
guide-bail for the sheave, which will guide the rope straight to the 
sheave, preventing it from becoming jammed at the side of the 
sheave in the slot if the rope is drawn to one side or the other, 
thus insuring the free passage of the rope over the pulley. (Sealed 
August 13, 1886). 

6337. W. W. Hulse, Salford, Lancaster. Spirit 
Levels. [6d. 6 Figs.) May 11, 1886.—The improved spirit level 
has two limbs standing at right anglesto each other. The bubble 
is situated in the horizontal limb, and is graduated with divisions 
corresponding to certain units of inclination. The vertical limb is 
mee with a groove for facilitating its application to vertical 
round shafts. (Sealed August 17, 1886). 


6688. A, F. E. De St. Dalmas, Leicester. Wood Pav- 
ing, [4d.) May 18, 1886.—According to this invention, the decay 
of the pavement is prevented by impregnating or coating the 
wood blocks with coal-dust and oil. (Sealed September 7, 1836). 


A’ PRAOTIOE. 
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Jnited States of America from 1847 to the 
pn of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EnGingERING, 36 and 36, Bedford- 
street, Strand, 








Vicrortan Locomotive Burrpinc.—The Phoenix Foun- 
dry Company, Ballarat, which some time since secured @ 
contract for the supply of fifteen tender locomotives to the 
Victorian Railway Department, has now delivered the 
third of these engines. e two first locomotives de- 
livered have been subjected to the usual test, of being 
run 1000 miles, with satisfaction to Mr. S. Mirls, the 
locomotive superintendent. 
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THE TRANSPORTATION 
AND REFINEMENT OF PETROLEUM. 
By Hersert TWEDDLE, JUN. 
(Continued from page 490.) 

THERE are at present some 150 refineries on the 
Apsheron peninsula, most of which are collected 
together a short distance from Baku at the 
‘“‘Tchorny Gorod,” or Black Town. This name 
the spot well merits, as it would be hard to find a 
more uncleanly place. 

The refineries are surrounded by high stone walls, 
the spaces between which constitute the streets, and 
these are greatly obstructed with pipe lines and oil 
pits containing the waste residuum and acid sludge. 
Neither is the atmosphere of the place agreeable, 
for it is both filled with unpleasant odours and a 
dense black smoke, the latter being caused by the 
imperfect combustion of petroleum. This smoke 
darkens the atmosphere for a great distance around, 
and a visitor, after going through one or two of 
these distilleries, will find need of plenty of soap, 
for oil soot is almost as hard to remove as is the 
dusky tint off a negro’s skin. 

The refineries range in size from those the 
capacity of which is not more than a ton of re- 
fined oil per day to that of Messrs. Nobel Brothers, 
the largest, which, during the last working season, 


denser ; 4, the gas trap and receiving box; 5, a 
receiving tank for distillate ; 6, the agitator ; 7, the 
line to storage tank for refined oil. 

The still is constructed of ;5;in. boiler iron, the 
bottom plates being somewhat thicker. An ordi- 
nary 500 barrel still is a cylinder 24 ft. long by 
12 ft. diameter. Four gussets are generally placed 
at each end to prevent the still from bulging, and 
the heads are held by one or two braces. On the 
top are three openings, as shown in the accompany- 
ing sketch, Fig. 2. 

The figures on the diagram refer to the following 


parts : 


A, Still. } B. Condenser. 

1. Body of still. 1, 1,1. Condenser tubes. 

2. Goose-neck. 2. Hot water overflow. 

3. Manhole. 3. Wall a supporting con- 

4. Oil-cock. dense 

5. Tar-cock. 4, Outlet io condenser 

6. Firedoor. tubes. 

7. Back bridge wall. 5. Gas trap. 

8. ,, wall. 6. Gas escape pipe. 

9. Flue to chimney. 7. Receiving box. 

8. Distillate separating 

tubes leading to re- 
ceivers, 





The cock 4 is used for admitting crude oil into the 
still. There is generally a second manhole in the 
front end near the bottom of the still for cleaning it 
|out. The goose-neck is a cylindrical tube rivetted on 








Fig. 


produced some 12,000,000 poods (200,000 tons, or | 


nearly 1000 tons per day). 

All these refineries can only work from March to | 
November, as, during the winter, navigation on | 
the Volga is closed on account of ice. 
route by which most of the oil is exported, as until 


now the Baku-Batoum Railway has not been able | 
to transport any large quantities, so that only a few | 


of the refineries work during the dead season. 

The manufacture of refined petroleum from the 
crude oil consists of the following different pro- | 
cesses : 

1. Distilling. 

2. Treatment of the distillate with strong sul- | 
phurie acid. 

3. Treatment by caustic soda. 

The following sketch, Fig. 1, presents a refinery | 





in its most simple form. If possible a dieoine 
ground is chosen for the site, so that no pumps 
have to be used to force the oil from one position | 
to another, but that it may run freely by gravity. 

In the diagram, 1 represents the storage tank 
for crude petroleum; 2, the still ; 3, the con-| 





This is the | 


4. 


to the body of the still, and is the only outlet for the 
| vaporised gases when the still is in operation. The 
| height of the goose-neck varies according to the kind 
| of oil that is distilled. For light-burning oils it is 
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| 
| generally from 4 ft. to 7 ft. above the body of the 
| still, so as to allow a certain amount of decomposi- 
| tion to take place, while for lubricating oils it is 
|made lower. On the bottom part of the back end 
| of the still is placed the tar-cock (No. 5), which is 
| used to draw off the residuum after the distillation 
| has finished. This cock is protected by brickwork 
from the action of the fire. 
| To the sides of the still, brackets are rivetted, as 
shown in Fig. 3, which bear against iron plates 
placed on top of ‘the side supporting walls. The 
ends of the still also rest lightly on the end sup- 
| porting walls. 
Experience has shown that it is much better to 
| leave a clear space for a combustion chamber under 











stills. This chamber varies from 7 ft. to 9ft. high, 

so that the bottom of the still is not touched by the 
flame from the grate, but is heated entirely by 
radiation. The back bridge wall, which is shown 
in the sketch, is built up to within Sin. or 10in. 

of the still, and forces the hot gases to keep close 
to the bottom and sides before descending into the 
chimney. This method is, however, rarely employed 
in the Caucasus, where the stills are very small, 

seldom exceeding 100 barrels’ capacity, and they are 
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generally protected from the flame by an arch, 
which is sometimes built open so as to let a part of 
the heated gases pass up to the bottom of the still, 
but in some of the refineries the arches are built 
solid and have a return flue passing forward under 
the middle part of the still, and then dividing and 
passing back on both sides. 

All these different methods protect the still 
bottom but little, and the masons’ and bricklayers’ 
bill will come to almost as much as the repair bill 
for new bottom sheets, while the disadvantages 
caused by the arch are an increased consumption of 
fuel and a longer time to run off a still ; a smaller 
percentage of light distillate is moreover obtained. 

In large refineries the stills are set in rows or 
batteries, in which case only one chimney is needed 
for every two stills, and the supporting walls need 
not be so heavy. The fuel employed under the stills 
in the Caucasus is invariably ‘‘astatki,” or the 
tarry residuum which remains from former distilla- 
tions. This is blown in a spray under the still by 
means of steam jets called pulverisers, made of 
various patterns. 

The upper part of the still when it is used for 
distilling burning oils should be completely un- 
covered so as to favour the process of decomposi- 
tion, and in cold or rainy weather a larger per- 
centage of distillate is obtained than when the 
weather is warm. This precaution is neglected in 
Russia, where the stills are covered with non- 
conducting substances. 

In America large circular stillsare used. These 
are heated froma series of furnaces, and the general 
appearance of these installations isshown in Fig. 4. 

The system of distillation employed by Nobel 
Brothers, of Baku, is a continuous one, for which a 
patent has lately been granted, but variations of 
which have previously been used in America and I 
believe also in England for distilling shale oil. 
The stills are arranged in the following manner : 
The crude oil is run into the first still by the pipe 
Aa, Fig. 5; here a portion of it is vaporised and 
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passes off through the goose-neck; the residuum 
leaves the still by the pipe 6, which conducts it 
back to the main feed pipe A A. The oil runsa 
short distance and then enters the second still 
through the inlet pipe, and after remaining here a 
short time another portion of distillate is taken off 
the residuum and passes through the exit pipe b back 
to the pipe A A, and is conducted in like manner 
through a dozen or more stills. 

The effect of this method of distillation is that all 
the lighter oils which are volatile at the lower tem- 
peratures are distilled off in the first few stills, and 
as we proceed from one to another we will find the 
stream of distillate gradually getting heavier, until 
at the last still only a small stream of distillate 
trickles from the condenser tube. The hot tar 
running from the last still is used to heat the crude 
oil before it enters the first one. Should any 
accident occur to a still it can easily be shut off 
from the others. Suppose, for example, that still 
No. 2 needs to be shut out; for this purpose all 
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that is needed is to close the cocks at a ard b and 
to open the one atc, then the residuum coming from 
the exit pipe of still No. 1 runs through A A until 
it meets the inlet pipe a of still No. 3. . 

Superheated steam has also been used in petro- 
leum distillation with varying success. In this 
case the steam is introduced into the oil at the 
bottom of the still through a number of small jets. 
By the use of superheated steam distillation is 
effected much more quickly ; but the distillate re- 
quires more acid for its treatment, the decomposi- 
tion of petroleum is also retarded by the use of 
superheated steam; but these products will be 
more fully discussed afterwards. Distillation in 
vacuo has been employed ; by its means the oil is 
vaporised at a much lower temperature than if the 
distillation had been conducted at atmospheric pres- 
sure. This process is used almost entirely for the 
finest grades of lubricating oil in the United States, 
but is unknown in Russia. 

From the upper part of the goose-neck a pipe 
conducts the hot gases into the condensers, which 
are nothing but a series of tubes varying from 10 in. 
to 4in. in diameter. These tubes are contained in 
a tank into which cold water is constantly running. 

One of the best shapes for a condenser is a rect- 
angular iron box 60 ft. long by 20 ft. wide, and 
4 ft. high. A condenser this size is large enough 
for three 500 barrel stills. The tubes run length- 
ways, take a short bend at the end, and return on 
a slight incline. In a condenser of this size the 
tubes would be arranged in series of four each, in 
the manner shown in Fig. 6. 
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A. Pipe from goose-neck of first still 
B. ‘a me second still 
C. ‘ * third ,, 

This would allow over 200 ft. in length for each 
condenser, and if the average diameter of the tubes 
were 8 in., there would be 400 square feet of con- 
densing surface. 

Some refiners prefer cast-iron condensers to 
wrought, but the latter, although more expensive, 
possess many advantages over the former. To the 
end of the condenser pipe is attached one of smaller 
diameter which passes through the side of the con- 
denser box and leads to the gas trap, which is of 
cast iron and of the shape shown in Fig. 7. 
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Here the non-condensable gases are separated 
from those already condensed. The former are 
carried off by the gas escape tube (2), while the 
latter pass under the partition and through an 
opening into the receiver (3), which is a square 
cast-iron box, and contains on four sides small cir- 
cular glass windows (4), through which the stream of 
distillate can be observed. In the bottom of the gas 
trap there is a small cock from which samples of oil 
can be drawn from time to time to test its gravity. 

The distillates of different gravities are separated 
atthe receiving box by means of cocks opening into 
different pipes conducting the distillate to the re- 
ceiving tank ; these are generally three in number. 
The first serves for collecting the water and benzine 
which first distils over. The second takes the 
burning oils, and the third the heavier oils which 
distil over after the burning oils, and are called 
in America ‘‘second distillate,” and in Russia 
‘solar oils.” These are used either for making 
high test burning oil or light lubricating oils. 

Now that the apparatus has been explained, let 
us follow the process of distillation. 

To begin with, the crude oil is run into the still 
by means of the oil cock, until the still is three- 
quarters or more full ; the amount of spare space re- 
quired varies with the quantity of water contained 


by the oil, which causes it to foam, so that the 
more water the oil contains, the more is the space 
required. 

When the still is charged the cock is closed and 
the manhole screwed down, the fires are then 
started, and with a 500 barrel still, the water usually 
starts distilling over in three or four hours. The 
vapours which are driven over by the heat pass 
through the goose-neck, and are condensed in the 
tubes of the condenser, and from the end of the 
pipe a steady stream of oil and water runs through 
the receiving box. 

The fires are now carefully watched so as to pre- 
vent the oil from foaming and boiling over into the 
condensers ; for if this should occur the charge can 
be counted as almost lost, for a certain amount of 
crude oil remains in the condensers and discolours 
any distillate that may come over afterwards. 

With the water comes the lighter hydro-carbon 
oils, generally termed benzine ; these range from 
84 deg. Baumé for the very lightest contained in 
Pennsylvania petroleum, to 58 deg. Baumé. These 
oils are conducted into the first receiving tank, and 
when the gravity falls below 58 deg. Baumé (.753 
sp. gr.) the stream of oil is led into the second re- 
ceiving tank ; this is the distillate from which the 
ordinary burning oil is manufactured, and consti- 
tutes the largest proportion of the distillation ; it 
varies from 3 per cent. in the heaviest oxidised oils 
to 30 per cent. in Baku petroleum and 75 per cent. 
in the Pennsylvania oils. 

After the gravity of the stream of distillate 
has fallen below gravities ranging from 42 deg. to 
36 deg. Baumé, the distillation is either stopped or 
else the oil is separated from the two former distil- 
lates by being run into the third receiver ; this 
portion of the distillate is known, as before men- 
tioned, by the name of ‘‘second distillate,” or 
“* solar oil.” 

After the distillation is ended the fires are put 
out, the tar-cock is opened to dischage the residuum, 
and when this is finished the still is ready for a 
new charge. The time occupied for the whole 
operation is about sixty hours ; but in Baku, where 
both small stills are used and a small percentage of 
distillate taken off, the stills are run off several 
times a day. 

The process of distillation may be, however, car- 
ried on until no more oil distils over. This is 
known as ‘‘coking,” and as a much higher tempe- 
rature is necessary for this process, it is perhaps 
needless to say that it is much more destructive to 
the stills. I will only give the results of one distil- 
lation as done by myself at the Taman Oil Refinery 
some years since. It may perhaps prove interesting 
on account of the quality of the oil upon which the 
experiment was tried, and is I believe the only 
time it has been so treated. 

The oil used was a thick, brown, sticky substance 
locally known as ‘‘ heavy Illsky ;” its gravity was 
12 deg. Baumé (.986 sp. gr.), and the quantity used 
was 17 tons. The distillation occupied 36 hours and 
the results obtained were as follows : 
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The distillate was 34 deg. gravity of a dark red 
colour, and possessed a highly disagreeable odour. 
The coke was porous and resembled in texture 
pumice stone; it was quite hard and of a lustrous 
black colour; it had a vitreous fracture, and its 
specific gravity was about 0.95. It was used in a 
blacksmith’s fire with admirable results, as it did 
not cake or melt, and resembled ordinary coke in 
its manner of burning. In a small tank placed 
between the gas trap and the receiving box, about 
40 lb. of crude petrosene were collected. This 
interesting substance will be afterwards noticed. 
(To be continued). 








CEYLON GOVERNMENT RAILWAYS. 
By F. O’Driscott. 
(Continued from page 519.) 

Tue Coast Railway is next to be described. Its 
length is 27? miles, and the original capital expen- 
diture 2,192,212 rupees. This railway commences 
at Maradana Junction, a station outside Colombo 
about half a mile along the main line ; it then runs 
back towards the town round the Colombo Lake, on 
the sides of which there are three stations, Pettah, 





the Fort, and Slave Island ; these accommodate the 





passengers from the town proper. From Slave 
Island the line runs through groves of palms, which 
almost meet over the track. Ferns, crotons, 
caladiums, and all kinds of brilliant foliage plants 
and shrubs grow, and make a continuous and 
glorious avenue ; here and there a small arm of the 
lake is crossed by the line, wherein copper-skinned 
natives are always either beating clothes to pieces 
with stones (their idea of washing) or else washing 
themselves. Suddenly, at Kollupitiya Station 
(3} miles), the line leaves this natural garden, and 
with a sharp curve takes its course southward along 
the shore of the Indian Ocean. For some miles it 
follows the line of the beach just above high-water 
mark, past Mount Lavinia—a favourite resort of the 
city people—and down towards Kaltura, its ter- 
minus. On the way are several stations, which all 
send their trade to Colombo ; the line frequently 
leaves the margin of the shore, and runs for short 
distances through groves of cocoa-nut palms. Along 
the coast at intervals are the villages of the natives, 
where the occupants may be seen either mending 
and drying nets or attending to their surf boats and 
cataramans which are carried in amongst the huts. 
Outside the village on the shore, hundreds of natives 
are casting and drawing nets—about 300 or 400 yards 
in length—and as they draw them in, the crowds of 
men and boys at either end chanta peculiar “‘pulle- 
haule” of their own composition ; outside the nets, 
native boats are bobbing up and down on the waves. 
Between North and South Kaltura (26.20 and 27.50 
miles) the line crosses a river over a fine iron bridge 
used by both road and railway. The rails are flush 
with the decking, and at each end is a gate which 
is closed across the cart road a minute or two 
before the passing of all trains. In the monsoon 
season the heavy winds lift the tops of the breakers 
and deluge the track and passing trains. In these 
heavy bursts the sea sometimes encroaches on the 
formation of the line, but no accidents have occurred. 
Kaltura is a lovely place, combining the sea view 
with fishing and surf boats, the river bar, and 
inside the calm lake-like river reaches, fringed with 
palms, bamboos, and ferns; a pretty little native 
town with a few European buildings complete 
the scene. This run to Kaltura is highly interest- 
ing, and the entirely different character of scenery 
and impressions from those met with on the other 
railways amply repay the traveller for the journey. 
The speeds at which the trains travel vary, as there 
are ‘‘ express passenger,” ‘‘ mixed,” and ‘‘ goods” 
trains. The express runs from Colombo to Nanu- 
oya, a distance’ of 1284 miles in 7 hours 56 min., 
including fourteen stoppages, while on the Ram- 
bukanna to Kadugannawa incline the speed of all 
trains, either up or down, is limited to 12 miles per 
hour. The run from Colombo to Rambukanna, 
52 miles 20 chains, is accomplished by fast trains in 
1 hour 56 min., while mixed trains stopping at all 
stations take 3 hours 12 min. and 2 hours 48 min. 
between the same places ; goods trains run about 
13 miles an hour over this piece of road, and on 
other portions of the road at slower speeds. On the 
coast line all trains are ‘‘ mixed,” and do the run, 
27 miles 50 chains, at varying speeds from 1? hours 
to 2 hours, including fourteen stoppages. 
Throughout the lines inland from Colombo, it may 
be said that the general nature of earthwork is 
trap rock or gneiss, or a kind of reddish yellow con- 
glomerate earth. The rock was very hard, and re- 
quired much blasting ; on the Nanu-oya extension 
the explosives used were dynamite and tonite, but 
chiefly the latter, as it did not give off such noxious 
fumes. The tunnels are nearly all through rock, in 
which soft patches were met with ; these are lined, 
but in the hard rock no lining is used. Sections 
of lined and unlined tunnel are shown in Figs. 
6, 7, and 8, and it will be noticed that on curves the 
vertical centre line is inclined so as to be at right 
angles to the cant put on the rails. Machine drills 
worked by compressed air were used in driving, 
chiefly for the purpose of pushing the headings 
through quickly, otherwise native labour was found 
more economical. No explosives were used for the 
conglomerate earth, as all this came away with the 
pick, thoughin places it was tough work ; the trimmed 
batter of the cuttings looks very neat, andappears as 
unyielding as a stone retaining wall, but this is a delu- 
sion, for in wet weather the whole side of a hill often 
slips. On one occasion, five weeks after the line 
to Nanu-oya was opened, when all hands had been 
paid off and the plant sent away, wet weather came 
on and in seventeen places on a 40-mile section, slips 
occurred amounting to a total of 25,000 cubic yards 
—this delayed the traffic for seven weeks. During 
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the progress of the work, in one cutting, the slopes 
began to fall and the slip did not cease until a total | 
of 45,000 cubic yards, over and above the original | 
quantity, had been taken away ; the only cure for 
this is drainage. In many of the cuttings, with, 
batters looking as trim and sound as possible, a’ 
whole network of stone drains has been put in to) 
prevent slipping. | 
On these works no horses or barrows are used 3 | 
great gangs of natives are employed, each with a} 
little basket which holds about two shovelfuls of | 
stuff ; this they carry on their heads to the end of | 
the tip, get rid of their load and run back for an- | 
other, so a continual stream of men and women are | 
passing backwards and forwards, and much stuff) 
can be moved ina day by thismethod. In cuttings, | 
the formation is 18 ft. wide with 1 to 1 slopes; the’ 
banks are 20 ft. wide and the slopes 1} to 1. 
The bridges on the Nanu-oya extension have | 
stone piers and abutments and iron lattice girders. | 
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pairs are necessary the iron rails are replaced by 
steel rails, with suspended joint, as in the case of 
the new line. On all curves of less than seven 
chains radius, guard rails are fixed, spiked to 
sleepers and fastened to the rails by bolts and 
ferrules. 

When laying the road, no allowance is made in 
gauging on curves; a } in. expansion is left at 
each joint, and straight rails are laidin all curves 
of less than 14.32 chains 32 rods. Crossing chairs 
are wrought-iron plates spiked to the sleepers, 
and wrought-iron brackets hold the rails in place. 
All sleepers are adzed on the rail beds to an incline 
of 1 in 40; the imported sleepers are machine 
adzed in England, and the native timber sleepers 
hand adzed on the ground. Rails when necessary 
are curved in England before being imported, and 
the radius is painted on. The permanent way on 
the seaside line is exactly the same with the excep- 
tion of rails, which are 60 lb. to the yard. 
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On the line from Colombo to Kandy, Matalé, and | 
Ndwalapitia the bridges have brick abutments and | 
iron piers ; here the Warren girder is chiefly used. | 
Most of the culverts are of the same style of con-| 
struction as the bridges, and vary in span from | 
18 in. to 6 ft., but there are many culverts of coursed | 
rubble masonry built to a 20-ft. arch. 

For bridges where rock did not appear, large | 
foundations of concrete were put down in propor- | 
tions of 7 to 1—five of stone and two of sand to one | 
of cement. | 

There are many road over-bridges, varying | 
greatly in style of construction ; some are arches of | 
brick or stone, others have brick or stone abut- | 
ments and iron girders, but nowhere on the line} 
from Ndwalapitia to Nanu-oya is brick used. In| 
places where the railway interferes with the system 
of irrigation of the country, the water is carried 
over the line in wrought-iron troughs, sometimes on 
the roadway of a bridge, or in a trough slung under- 
neath by angle irons, or frequently a light frame is 
made to carry the trough alone. In one place there | 
are two bridges, one over the other and spanning a | 
large stream, which is first crossed by a road bridge, 
and directly over this the railway is carried by 
another bridge. 

On the older sections all level crossings are put 
down with old rails for guards, but on the line just 
built timbers are used ; the gates are all wrought 
iron with cast-iron posts ; wicket gates are of cast- 
iron. In many places the line is fenced 4 ft. high, 
and five galvanised wires are used. 

In the permanent way, a Vignoles flanged rail 
is used, 72 lb. to the yard, in lengths 21 ft. and 
21 ft. 3 in. The sleepers are of either sawn or 
dressed timber, 9 ft. long by 10 in. by 5 in. ; they 
are alternately Baltic fir creosoted, and native 
hardwood (maliJla, or satin-wood), spaced to 30 in. 
centres; the rails are spiked to the hardwood 
sleepers by 6 in. by ? in. dogs, and to the imported 
softwood sleepers they are fastened by fang-bolts 
of # in. round iron. Ballast is of bluestone 
broken to a 2} in. gauge, boxed up level with the | 
sleeper ; the width on top is 13 ft. and slopes about | 
1} to1; the specification depth below sleeper is | 
6 in., but this isin many cases exceeded. Rail joints 
are suspended, and fastened with fishplates fitting 
to the web of the rail secured with round-headed 
bolts and 14 in. nuts ; this is the class of permanent | 
way of the new line. On the old lines the only | 
difference is that in most places gravel ballast is | 
used, and there are only seven sleepers to the rail. 
In the case of the first line built, iron rails were 
used, the joints fixed on a sleeper and held in place 
by brackets spiked to the timber, and fastened to | 
the rail by screw bolts going through. Wherever re- | 











The following Table gives the weights and cost 
of permanent way material : 


Weights per Mile. 


tons. 
Rails .. oy. ia ae =e 1134 
Fish-plates .. oa Be aa 5s 
Fish-bolts .. a aa x 14 
Fang-bolts .. aa as a 34 
Dog-spikes .. ry “3 < 2,5, (2500 tons to1 ton) 

Sleepers 2000 to a mile. 
Cost. 

Rails (steel) .. — re ar 88.60 rupees per ton 
Fish-plates ae “s ws 4.10 »» cwt. 
Fish-bolts .. a e ne 9.30 = ,, ‘ia 
Fang-bolts .. aa ae “a 8.60 = pa 
Dog-spikes .. ro na a 11.00 on a 
Sleepers (each) e hi 3.50 = pa 


Or a cost of 11.75 rupees per yard forwand. 


The station buildings on the different sections 
of the line vary in design and material. On the 
sea coast and main line (to Kandy) the buildings 
are of brick with wide verandahs supported by 
round brick pillars plastered, and whitewashed 
large rooms with large windows; in the centre of 
the building there is a large open space with rail- 


|ings round and seats inside; all floors are ce- 


mented, with a finely floated surface, afterwards 
polished ; this with a heavy tile roof gives them a 
remarkably cool appearance. All these places are 
kept very clean and are frequently planted with 
creeping shrubs. The buildings are set back from 
the line, on the edge of an earth platform about 
3 ft. 6in. high and 12 ft. wide, the surface being 
an inch or two below the level of the floors of build- 
ings ; this is kept in place by a brick wall with 
coping flush to the surface of the platform. Station 
names are painted on a white board in English, 
Sinhalese, and Tamil characters. Goods and 
engine sheds are built of the same materials as 
the station, but not of such elaborate designs. 
Circular cast-iron tanks on cast-iron pillars with 
wrought-iron tie-rods are provided for watering 
stations. Throughout the whole of the lines 50 ft. 
turntables are used ; there are no triangles or fork 
lines. 

On the Matalé Railway and the line from Pera- 
dinia Junction as far as Nawalapitia, the station 
buildings are of the same design and material 
as those just described, but the roofs are of gal- 
vanised iron. On the extension from Ndwalapitia 
to Nanu-oya station houses, goods and engine sheds, 
station masters’ quarters, and tank stands, are all 
most substantial stone structures, quite massive 
in design. They do not present the delightfully 
cool appearance of the brick buildings on the 
older lines, as the architecture is more English 
in style, and not so suitable for the climate as 
the more open and better ventilated buildings 





provided on the lower sections. The floors of 
these buildings are cemented but not polished, 
the platforms are earth with a stone wall and 
heavy stone coping, the roofs are of galvanised iron ; 
the carriage shades over the platforms have roofs 
of galvanised iron on wrought-iron frames of T and 
L iron with wrought-iron screw tie-rods ; these are 
supported by round pillars of cast iron set on stone 
foundations. 

All the station yards are protected at either 
approach by throw-off points, interlocking with a 
small semaphore, raising across the line, when the 
points are at danger, a white arm with four red 
crosses painted on it. 

The most complete station accommodation has 
been provided both for the public and employés ; 
the buildings are ample and roomy, and road 
approaches are perfect both for goods and pas- 
senger traffic. 

Throughout the whole railway system, the lines 
are maintained by native labour, the only Euro- 
peans being the inspectors and the engineers. On 
account of the heavy rainfall and continually re- 
curring land slips, the number of hands employed 
is somewhat large. For the year 1884, when 139} 
miles were maintained departmentally (the new 
section was maintained by the contractors), the 
cost was as follows : 

Amount. Train Mile. 
R. cts. R. cta, 


General superintendence ws 59,996 46 0 10 
Wages ‘ “a ad 100,574 15 0 18 
Materials .. ee ‘ as 176,082 30 0 31 
Repairs of station buildings .. 18,862 34 0 03 
aa »» bridges and tunnels. . 7,882 81 0 Ol 

Sundry charges .. ; ; 1,576 — - 
Total a es .. 864,974 06 0 63 


This total amounts to a percentage of 15.9 of traftic 
receipts, anda sum equal to 2408 rupees per mile 
open. The renewals of rails andsleepers during 
the year were: steel rails, 624 tons; sleepers, 
24,530. 

The repairs-men are natives, and are placed in 
gangs of ten men, with one of the number as 
ganger. It is quite surprising to find how well 
they keep the road in line, and how true the 
curves are. 

The Maintenance Department undertakes some 
heavy work beyond the actual repairs. During the 
year 1884 there was an expenditure of 13,785 
rupees on station improvements. At present they 
are constructing a short line at Peradinia Junction 
to make another connection between the main 
Kandy line and the Nanu-oya line ; this will form 
a triangle at that station upon which the whole 
train can turn, instead of having, as now, to turn 
the engine and put it to the other end of the train. 
This work, which is a quarter of a mile long, will 
cost about 50,000 rupees, and in it is comprised all 
classes of work found on any portion of the rail- 
way. 

There is a heavy rock cutting, a large earth 
cutting and bank, a bridge about 200 ft. long, with 
lattice girders, on stone piers and abutments— 
these had to be put down by cofferdams—a road 
over-bridge with plate gicders on brick abutments, 
along culvert of rubble masonry, level crossings, 
gates, fencing, &c. 

The rock cutting costs, by contract, 1.50 rupees 
per cubic yard ; the department delivers the stone 
from this to the site of the bridge, where it is built 
into piers and abutments for the contract price of 
7.50 rupees per cubic yard; the average size of 
stones is about 5ft. by 2 ft. 6in. by 15in. The 
earth cutting, which is in reddish-yellow conglo- 
merate, costs 0.25 rupee per cubic yard to shift— 
also a contract price. The best bluestone ballast 
broken to a 2-in. gauge, costs only one rupee per 
yard delivered in heaps alongside theline. J.abour 
costs on an average 0.35 rupee per man per day 
(except on Government work the native draws half 
of this in rice). The foregoing will give an idea 
of the price of work or labour in Ceylon. 

Amongst the many works the Maintenance De- 
partment have carried out, the most important has 
been a bridge over the Kelaniya River, three miles 
from Colombo ; this is adouble road bridge, twelve 
land spans of 21 ft., and six spans of 80ft. over a 
deep running river. It consists of lattice girders 
on cylinders, which were sunk with an ingenious 
modification of the Batho grabbing dredge. Some 
of the cylinders were sunk 80 ft. below the river 
bed by this machine, which in course of its work 
went through strata of mud, sand, gravel, con- 
glomerate, and soft shale, until eventually a firm 





bottom was found ; large tree stumps, logs, boulders, 
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jtions, natives ; station masters are generally 
_Burghers (half-castes) ; clerks, porters, shunters, 
|pointsmen, &c., are natives. The guards are in 
| most cases European. 

(To be continued.) 





NEW GRAVING DOCK AT GLASGOW. 
As already mentioned in these pages, the Clyde 
| Navigation Trustees, on October 13, formally opened 
for practical use their No. 2 Graving Dock, which, as 
an engineering work, will stand favourable comparison 
with everything of the kind either at home or abroad. 
| When it was actually resolved to go on with such an 
| undertaking, on a site belonging to the Clyde Trust 
| at Salterscroft, Govan, it wasagreed, on the suggestion 
|of Mr. W. Renny Watson, a well-known and much 
| respected member of the Trust, to send a deputation 
(of that body to visit the chief ports in England in 
order that they might become acquainted with the 
' most recent departures that had been adopted in the 


&c., were brought up by it during the progress of | mile and gradient posts, posts to carry signal wires, | design and construction of such docks. The result of 


the work. &c. On account of the white ants, wood posts are 


their inquiries was to recommend that the proposed 


The Maintenance Department use up their old liable to constant renewals, so the rails answer the | dock should, in the main, be constructed of concrete, 
rails for sleepers, for the framing of roofs, stays purpose admirably and are very durable. On these | and that the operations connected therewith should be 
to walls, girders for foot bridges, guard or stop railways all trains work under the staff-and-ticket | under aken by the servants of the Trust (and without 


blocks for cart-wheels along good sheds platforms, arrangement. 





The employés are, with few excep- 





| the aid of contractors), under the superintendence of 
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Mr. James Deas, their engineer-in-chief, and the re- 
commendations of the Committee appointed to report 
on the matter were heartily el at an ordinary 
meeting of the Trustees. 

Parliamentary authority for the construction of this 
dock was obtained so far back as the year 1873 ; owing, 


however, to various circumstances, one of which was | 
the fact that the great works involved in the forma- | 


tion of the wet docks at Stobcross were most urgent, 
fresh ground at Salterscroft was not broken till the 
month of August, 1882. As a necessary preliminary, 
a large number of dwelling-houses which occupied the 
site of the proposed dock had to be acquired (at a cost 
of fully 20,000/.) and demolished. That part of the 
Old Main-street of Govan extending from Maxwell- 
street to where it joined the Govan-road, opposite 
Whitefield-road, had to be closed, the length of the 


Plan of Platform 


Outer & Invert 
70".10° 
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|yards. Atthe same time, the breadth of Maxwell- 
| street was increased from 15ft. to 50ft., in order to 
| accommodate the traffic from Govan-road to Old Main- 
| street, on the latter of which are situated the ship- 
| building yards belonging to Messrs. Robert Napier and 
| Sons, ed to the London and Glasgow Engineering and 
Shipbuilding Company, 

| Borings were previously taken, with the result that 
| the ground was found to be sandy, with a considerable 
Reever § of gravel amongst it ; and it was therefore 
decided to adopt manual labour in the work of ex- 
cavating for thedock. Wagons were filled and drawn 
| by locomotive and hauling engines to a jetty con- 
structed at the river side, where the contents of the 


| wagons were emptied into the Trustees’ hopper barges, | 


|and by them conveyed to Loch Long. In all, 188,943 
' cubic yards, or about 236,000 tons, of sand and gravel 


Section of Caisson on line A. B. 


portion of the excavated material—22,686 cubic yards 
—was sold for building purposes, while for making 
concrete for the dock itself 11,505 cubic yards were 
used ; the quantity actually conveyed to Loch Long was 
148,164 cubic yards ; and the remainder was used in fill- 
ing the space behind the dock walls and for various other 
purposes. When the ground was excavated toa depth 
of 3 ft. above low-water level, water began to make its 
appearance, and a 12-in. centrifugal pump by Messrs. 
Easton and Anderson, was erected, and worked bya 
portable engine night and day to keep the excavation 
dry. Operations were continued until a depth of 





27 ft. below the intended cope level was reached, 
|and then commenced the sinking of triune concrete 
cylinders along the river front in order to form the 
| foundations of the apron and wall at the entrance to 
| the dock. These cylinders were 9 ft. in external and 


roadway taken into the dock works being about 430 were raised during the work of excavation. A large | 5 ft. 9 in. in internal diameter, and they were lowered 
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till the tops were 3 ft. under the proposed level of the 
top of the sill at its centre. One of the triune 
cylinders was used as a well for the main temporary 
pump just referred to, and into it were led three lines 
of 9-in. open-jointed spigot and faucet pipes, those 
under the sill being of cast iron, and those leading 
from the upper end of the dock being formed 
of fireclay. These pipes were laid under the founda- 
tions of the dock on a bed of, and covered with, 
gravel to carry off the drainage water and make the 
ground ready for the concrete. The inclination of the 
pipes was about 1 in 300, In order to prevent these 
lines of pipes from choking with sand, a small wire 
rope, with wire brush attached, was carried through 
each from the well right on to the upper end, as the 
work of excavation proceeded from the entrance to the 
head of the dock. This device was successful in 
securing the object in view. All the cylinders except 
the one used as a well were filled with concrete. 

The bottom bed of concrete which forms the lowest 
section of the foundations of the floor and side walls, 
is shown in Fig. 18 on the preceding page; it is 
12 in. thick at the centre and 3 ft. 2 in. thick 
at the sides, and on this a brick-in-cement invert, 
4 ft. 2 in. in thickness, was laid to a radius of 
120 ft. This, again, was surmounted by a bed of 
concrete, 4 ft. 5in. thick in the centre, and tailing 
out to 12 in. on each side, with a camber of 6 in. on 
the upper surface. Lastly, there is the flooring of the 
dock, which is well shown in Fig. 4 (page 526 ante). 
It consists of a causeway formed of nidged granite 
blocks 6 in. deep, set in and grouted with cement. 
At its centre, the floor proper is 12 in. below the 
sill, and longitudinally it is level. 

In consequence of the limited width of the ground 
forming the site of the dock it was impossible to pro- 
ceed in the usual way to make the necessary excava- 
tion, that is to say, with the usual width on the top, 
and it was found advisable to drive along both sides a 
course of sheet piling of pitch pine ; and in the desire 
to get the dock as long as the ground would admit of 
it, it was considered necessary to continue the sheet 
piling all round the head of the dock. The timbers 
were 28 ft. long, 16 ft. of the length being carried into 
the undisturbed bottom. They were driven in four- 

ile bays, with slip tongues, those along the sides 
veing Yin. thick, while those around the head of the 
dock were 12in, thick. 

As may also be seen represented in Fig. 4, a mass of 
brickwork was carried up from the invert over the top 
of the piling, and then the ground behind the piling 
was cut away for a breadth of 7 ft. 6 in., and a 
depth of 6ft., the channel so formed being subse- 
quently filled up with concrete, on which the outer 
side walls of the dock were built. These walls (as 
indicated in Fig. 4) are 37 in. thick at the bottom and 
18in, at the top, plumb at the back and stepped on 
the inside ; and the whole was carefully pointed on 
the outside in order to secure water-tightness, 

The whole body of the dock, inside of these walls, is 
formed of concrete, except the side walls at the en- 
trance, the stairs, the timber slides, the top altar 
course, and the coping, which are all formed of granite. 
All the other altar courses, seventeen in number, are 
composed of granolithic concrete, 14in. on the tread 
and 184in. rise, except the bottom course, which is of 
an average rise of 30in. The concrete of the sides of 
the dock was put in between movable frames which 
were roughly ‘‘ stepped” for the reception of the 
granolithic altar courses just referred to. These altar 
courses were moulded on a platform on the working 
ground, and when thoroughly dry they were built in 
position like ordinary ashlar. While this was the rule 
of procedure, it should be mentioned that the bottom 
course was an exception, as it was made in situ, in 8 ft. 
lengths, and in alternate blocks, so as to allow of set- 
ting and shrinkage. 

Referring now to the caisson chamber as seen re- 
presented in Figs. 5, 7, 10, and 11, we may state that 
its floor is formed of a brick-in-cement invert, the 
travelling rails for the caisson being carried on 
courses of granite stones and cast-iron blocks laid 
alternately, the latter being cored out for the drainage 
of the mud from the rails. As shown in Fig. 10, the 
sides and end walls of this chamber are formed of 
brickwork, with rectangular voids filled with concrete, 
and with a sandstone string cowrse on each side for 
the hauling chain path. The caisson chamber is 
covered with Lindsay’s steel trough decking, the 
troughs of which are filled up with concrete, while 
there is in addition a layer of concrete 4 in. thick over 
the whole, and this is causewayed over so as to form 
a part of the ordinary roadway. The semicircular 
head of the dock is also formed of brick in cement, 
but stepped at the back, and having rectangular voids 
filled with concrete, and the whole is faced with 
moulded granolithic concrete ashlar, battered on the 
face to lin. per foot in courses of 18in. deep, and 
chamfered on the top and bottom edges, the stretchers 
being 4 ft. long by 1 ft. 9in. broad on the bed, and 


» the headers being 3 ft. 6 in. long by 2 ft. broad. 


On each side of the dock there are two stairs and 
four timber slides. Each stair is 4 ft. 6 in. wide, and 


there are landings about half-way down. Each landing 
is approached from the surface by two stairs, which 
are parallel with the dock, and they enter from oppo- 
site directions. The steps of the stairs are 12 in. 
broad, with 64 in. rise. The stairs, &c., are repre- 
sented in Figs. 15, 16, and 17. ant 
The caisson for closing the dock entrance, which is 
formed of iron, is rectangular in shape, like the one 
first used in 1850 to close the lock entrance at Key- 
ham, and it has a folding roadway with handrails, 
similar to the caisson with folding handrails and lower- 
ing and raising roadway deck adopted in 1867 by Sir 
Andrew Clarke, R.E., to close the entrance to the 
Royal Somerset Graving Dock, Malta. Instead of 
sliding, however, as at Malta, the caisson in this case 
is moved by rollers fixed under it, which run on broad 
iron rails laid on each side of the caisson chamber and 
berth, in the way successfully applied at the Garvel 
Graving Dock, Greenock, in the year 1873, by Mr. W. R. 
Kinipple, engineer to the Greenock Harbour Trust. The 
caisson has a water-tight deck about half-way between 
the bottom and the top, and it is ballasted with 180 tons 
of concrete ballast, one-third of which is portable, being 
in 12in,. cubes, which can be lifted out to enable the 
caisson to be floated out of its recessif required. Figs. 19, 
20, and 21 give various views of the caisson. It should 
have sth a been mentioned that the roadway of the 
caisson is 15 ft. broad, and that the caisson itself is 
capable of carrying a load of 20 tons. At the bottom 
of the entrance which it closes the width is 57 ft. 6in., 


< 
Fig. 21. Section on line E.F. 


while at the top the width is 67 ft. The power which 
moves the caisson into and out of its chamber is 
obtained from a hydraulic engine made by Messrs. 
Tannett, Walker, and Co., Leeds, the engine house 
being placed underground alongside the chamber. 
It is worthy of mention that the caisson of No. 2 Grav- 
ing Dock having a meeting face on the outer invert, 
the water can be retained in the dock as long as may 
be desirable ; whereas, in the case of No. 1 Dock, the 
water cannot be higher inside than it is outside, be- 
cause there is no check on the outside of the caisson 
to resist the pressure of the water in the inside of the 
dock. The importance of this arrangement as regards 
No. 1 Dock can scarcely be over-estimated. When the 
vessels to be ducked have enough of water to admit of 
their entering the dock, the gate can be shut and the 
water retained at its highest level, with a receding 
tide, till the ships have been properly adjusted on the 
blocks and shored, In the case of No. 1 Dock large 
ships must enter not later than an hour before high 
water, so as to allow time to place them in position on 
the blocks and to shore them before high water. 

As regards the dimensions of the new dock, we may 
state that the experience gained with No. 1 Graving 
Dock during the ten or eleven years or so that it has 
been in use, does not seem to indicate that the Clyde 
Trustees have committed a mistake in not making it 
very much larger than its neighbour, which has been 
entered by the very largest steamers now trading on 
the Atlantic, such as the City of Rome, 546ft. long 
and 8141 tons; the Furnessia, 448 ft. long and 5495 
tons; the Etruria, 500 ft. long and 7718 tons; the 
Servia, 515 ft. long and 7392 tons. A few years since 
it was also used by the Russian ironclad Peter the 





Great. The new dock measures 575 ft. in length, and 


92 ft. At the entrance, as already mentioned, the 
width at top is 67 ft., and at the bottom 57 ft. Gin. At 
high waterof spring tides the depth of water in the 
centre of the sill is22 ft. 10in. The old dock is 20 ft. 
shorter, but is a couple of feet wider than the new 
one. There are other features of difference as to 
dimensions and otherwise, but it is not necessary that 
we should enlarge upon them. 

The new dock is emptied by the pumping engines of 
No. 1 Dock through a cast-iron pipe 5 ft.9 in. in dia- 
meter, which was put in simultaneously with the con- 
struction of the dock, but laid specially for a dock 
having 20 ft. of water on the sill, instead of 22 ft. 
10 in., as the new dock has been constructed. This 
arrangement has made it necessary to bring into use an 
auxiliary pump to remove the last few inches of water 
remaining after the main pumps have done their ut- 
most. The additional appliance isa 10 in. centrifugal 
pump by Messrs. Easton and Anderson, London ; and 
the driving power is obtained from an Otto gas engine 
of 16 horse-powernominal, supplied by Messrs. Crossley 
Brothers, Manchester. The other new machinery in- 
cludes anew hydraulic pumping engine for working the 
accumulator for the hydraulic power necessary to ac- 
tuate the hauling engine of No. 2 Dock, and the cap- 
stansand sluice valves of both docks. This engine was 
supplied by Messrs. Fullarton, Hedgart, and Barclay, 
Paisley. ‘lhe sluices were furnished by Messrs. Easton 
and Anderson, and the hydraulic capstans, two in num- 
ber, fitted at the dock entrance, were supplied by the 
Anderston Foundry Company, Glasgow. Like the 
engine formerly spoken of asactuating the caisson, the 
other two engines just referred to are placed under- 
ground, inroomy houses the walls of whichare lined with 
white glazed bricks, the roofs being formed by rolled 
beams and concrete in which are set prismatic lenses on 
Gourlay’s system for admitting light by day. The 
caisson was made by Messrs. Hanna, Donald, and 
Wilson, Paisley, who have had much experience in 
the construction of similar appliances for dock works 
at Greenock, Dundee, Egypt, &c. 

All the cement used in the construction of the dock 
was of the best quality of Portland ; and the propor- 
tions of gravel and broken stones and cement used for 
concrete were as follows: Triune cylinders, 5 to 1; 
floor and sides of dock and ballasting of caisson, 6 to 1 
—the concrete on the sides being supplemented by a 
plentiful supply of rubble ; the covering of the caisson 
chamber, 8 to 1; and for the filling of the concrete 
cylinders, 9 to 1. The gravel for the concrete was 
chiefly got from the excavations, and the remainder 
was Thames gravel carried round from London as 
ballast ; and a considerable quantity of the rubble 
stone was obtained from the blasting of Elderslie 
Rock in the River Clyde above Renfrew. All the 
concrete was prepared by means of Jamieson’s 
mixers, and the stones were broken to suitable size 
by Hope’s stone-breaker. In the construction of 
the granolithic altars one part of cement and three 
parts of crushed granite were used, and the facing of 
the ashlar wasa layer of 6 in. of granolithic concrete 
of the same quality, the remainder of the blocks being 
formed of concrete in the proportion of 5 to 1 of cement. 
Messrs. Stuart and Co., Edinburgh, did the grano- 
lithic altar course and the granolithic-faced ashlar. 
Several firms supplied the granite used in the construc- 
tion of the dock entrance, stairs, coping, &c., and the 
nidged granite causeway, forming the floor of the dock, 
was quarried from ‘the base of Ben Cruachan, near 

n. 
In the construction of this dock there were built : 


21,000 cubic yards : Concrete. 

A ae Ae - Rubble concrete. 
19,000 = ik is Brickwork. 
12,000 cubic feet Sandstone ashlar. 


3,000 square yards of granite nidged causeway, 6 in. 


thick. ty 
16,000 lineal feet, or 3.03 miles of granolithic altar 
courses, 
4,800 cubic feet of concrete ashlar. 


Pumping was commenced on the Ist of June, 1883, 
and on the Ist of December of the same year the sink- 
ing of the first concrete cylinder was commenced. The 
last copestone was laid on the 27th of March of the 
present year, and the pumping ceased and the dock 
was ready for opening on the 30th of August, the sub- 
sequent delay being due to the work consequent on the 
removal of the cofferdam across the entrance and the 
completion of the dredging of the entrance. In order 
to enable the entrance from the river to the dock to be 
dredged, it was necessary simultaneously with the 
building of the dock to construct the entrance quay 
wall of the authorised Cessnock Docks, 446 ft. in 
length. This was done on triune concrete cylinders 
(such as have been so extensively employed in recent 
years in the construction of the quay wall of Glasgow 
Harbour), the superstructure being granolithic-faced 
concrete ashlar, backed with concrete rubble masonry. 
The number of workmen employed during the opera- 
tions ranged from 100 to 300, and during the execution 





of the work there was no loss of either life or limb. 


its width at the bottom is 52 ft. 4 in., and at the top! The Parliamentary plans were prepared and carried 
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through Parliament by Mr. James Deas, the Trustees’ 
engineer, who also prepared the working drawings 
and constructed the dock (without the aid of con- 
tractors, as we have formerly said) ; and he was most 
ably assisted by Mr. Archibald Hamilton, the resi- 
dent engineer. 





MR. JOHN CHIPMAN HOADLEY. 

On the 2lst of October, death brought toa close 
the career of John Chipman Hoadley, of Boston, 
U.S., an American engineer whose breadth of at- 
tainments rendered him one of the leading men in 
the profession, especially in steam engineering, in 
which he was an authority equalled by few. 

He was born in the State of New York in 1818, and 
his first engineering experience was in connection with 
the system of State canals, which was founded by the 
Dutch settlers in the seventeenth century, and in- 
creased from time to time as the needs of the day 
demanded. Leaving the State Engineers Corps at 
the age of twenty-six, he became engineer for the con- 
struction and equipment of a number of mills at Clinton, 
Massachusetts, devoting himself to the wide range of 
work necessary to build up a variety of industries, a 
task which could not be accomplished, except by one 
possessed of unusual force, skill, and versatility. 

Later he became manager of a large machine shop in 
Lawrence, and for a number of years was engaged in tue 
manufacture of locomotives and textile machinery. His 
experience with locomotives led him into an analysis of 
the dynamicalrelations which speed bore tothe operation 
of engines ; and the result of his investigations, partly 
mathematical and partly experimental, resulted in the 
invention of the Hoadley portable engine, which was 
probably the first application of scientific principles 
to the design of high-speed engines, These engines 
contained numerous radical features, since appro- 
priated by others, notably the application of an 
automatic variable cut-off to a single slide valve, 
operated by a governor attached to the side of the 
driving pulley of the engine. We do not speak by 
the letter as to the exact limitations of Mr. Hoadley’s 
inventions in this respect, as measured by the patents 
issued to him, but the fact remains that he was the 
pioneer in the successful — of the methods 
of construction of the Hoadley engine, which were 
manufactured in great numbers for many years. 

During the later years of his life he separated from 
commercial and manufacturing affairs, and confined his 
attention to the practice of his profession in consult- 
ing engineering and as an expert in patent causes. In 
this latter capacity his services were held in highest 
repute, his retentive memory rendering an extended 
reading and wide experience tributary to a power of 
keen analysis which would set forth the measure of 
each patent’s merits, or the worth of the mechanical 
features of an invention. 

His acquirements were not limited to technical 
matters, but extended through a wide range of general 
culture. The transactions of the American engineering 
and scientific societies contain frequent contributions 
from his pen ; the members of the British Association 
may recall among these his paper on ‘‘ American 
Steam Engine Practice in 1884,” read at the Montreal 
meeting, and which was the first step in the recent 
polemical engineering papers respecting English and 
American railway practice. 

Mr. Hoadley was always interested in public affairs, 
but he held few offices. He was, however, the engi- 
neer member of the Board of Health of the State of 
Massachusetts. He also visited England and the Con- 
tinent in 1862, on the part of the State Government, 
making an examination of fortifications for the pur- 
pose of devising a system for American sea coast 
defences. 

The professional work of Mr. Hoadley is shown by 
its influence over a wide range of engineering practice 
in millwork, oo of steam, sanitary engi- 
neering, and methods of expert evidence, rather than 
in any massive structures which bear his name as 
builder. In his personal address, he was especially 
= and endeared himself to a large number of 

riends. 





NOTES FROM THE UNITED STATES. 
Puitapetpxt1a, November 12, 1886. 

DuriNG the past week an unusual amount of railway 
projecting has come to the surface. The new mileage 
talked of will foot up between 3000 and 4000 miles. 
One enterprise contemplates the construction of a line 
from New York to Pittsburg, and from thence west 
and south by existing connections. Another line is 
projected from Chicago, westward, and a third line in 
Ohio and Indiana; a fourth line from Omaha to the 
Pacific ; besides a number of shorter lines from 50 to 
200 miles in length. These projections, at this time, 
indicate what has long been supposed, namely, the 
determination on the part of several of the long lines 
of road to enter upon a systematic extension of mile- 
age, not only this side of the Mississippi, but beyond. 
The Pennsylvania Company has closed arrangements 
or connections with the Northern Pacific. These 








southern roads are in the market for large supplies of 
rails which will not be wanted until April or May. 
Prominent railmaking authorities say that if all this 
enterprise should call for rails in time for next season’s 
construction, the railmaking capacity of the coun- 
try will be deficient. They are in hopes that the 
activity in British markets will advance prices there, 
so that they will be able to crowd prices up 1 dol. or 
2 dols. per ton here. If this should result there will 
be a scramble for rails. Already inquiries from large 
corporations show that this possibility is anticipated. 
Sales this week will foot up about 40,000 tons at 34.50 
dols. and 35 dols. for winter and spring delivery, besides 
inquiries for large lots for delivery later on. There 
are also numerous inquiries in New York and Phila- 
delphia markets for ingots, blooms, and slabs. The 
eastern nailmakers held a convention in New York 
this week, and the western nailmakers will hold a 
convention in Pittsburg on next Wednesday. The 
production of pig iron has not been checked and stocks 
are light in both eastern and western markets. Prices 
range at 16 dols. to 17 dols. for forge, and 19 dols. to 
20 dols. for No. 1 foundry. Bar iron makers are 
crowded with orders for six weeks, and prices range 
from 1.65 cents to 2 cents. Strikes are interrupting 
production in three or four Eastern Pennsylvania mills. 
The demand for plate and structural iron continues very 
heavy. Plate is 2.25, girders 3 cents. The iron trade 
outlook is certainly very satisfactory to the producing 
interests, and an extension of capacity will be made 
this winter, especially for the production of steel by the 
Clapp-Griffiths process, which is in high favour. The 
demand for old rails has crowded prices up at tide 
water to 22.50 dols., and at interior points 23 dols. to 
25 dols. according todistance. Steel blooms are quoted 
at 26.50 dols. to 27 dols. without much _ business. 
Spiegeleisen is 28 dols., Bessemer pig 27 dols., nail 
plates are 30 dols. In Western Pennsylvania the iron 
market is in a strengthened condition. Furnaces are 
so far sold up that makers do not know what prices 
to ask. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on No- 
vember 27, Professor W. G. Adams in the chair, the fol- 
lowing papers were read : 

‘On a Method of Measuring the Coefficient of Mutual 
Induction of Two Coils,” by Professor G. Carey Foster, 
¥F.R.S. The two coils are for convenience designated by 
P andS (primary and secondary). The method as origi- 
nally devised consists of two parts. (1) Observing the 
swing of the needle of a galvanometer placed in series 
with the secondary coil when a current of strength y is 
started in the primary. (2) Placing the galvanometer 
and acondenser of known capacity cas a shunt between 
two points A and B of the primary circuit such that the 
first swing of the galvanometer needle, on completing the 
primary, is the same asin (1). Itis easily seen that under 
these conditions M=C r 7, where M is the coefficient to be 
determined, r=resistance between the points A and B 
and 7,=resistance of galvanometer and secondary coil. 
The method requires the value of y to be the same in the 
two experiments and facilities for varying r without 
alteringy. To overcome these difficulties the arrange- 
ment has been modified so as to make it a null method. 
The connections remain the same as in (2) excepting that 
the ends of the secondary coil are connected to the ter- 
minals of the galvanometer through a variable resistance 
with no self-induction. If » be the resistance of the 
secondary coil and variable resistance when adjusted so 
that on completing the primary circuit the integral cur- 
rent though the galvanometer is zero, it is shown that 
M=C rrwhereC and r have the same meaning as before, 
For let A and E be the potentials of the galvanometer ter- 
minals at any time ¢, y the resistance of galvanometer, 
q the current through it, and N and L the coefficient of 
self-inducion of the galvanometer and secondary coil 
respectively. Then considering the path from A to E 
through the secondary coil, we have: 


—E= dz _ yds 
A—E=p2+L BF M qi’ 
For path through galvanometer, 
~ dy 
A—E=qy+N ot 


Equating these and integrating from t = Otot = © we get 


p f-2dt—My=0. 
0 


Since ‘ 
f x dt = charge of condenser 
j =Cyr 
we see that 
M = Cpr. 


It is easily shown that if L = Mthen A — E = 0 for all 
values of t. Hence the galvanometer might in this case 
be replaced by a telephone. 

By inversion the method could be used for determining 
the capacity of condensers in absolute measure, if 
known. The author thinks the method will be useful for 
dynamo machines, and gave a series of numbers obtained 
by experiments on different coils, showing that it gives 
consistent results. Mr. C. V. Boys suggested that by 
arranging a switch to change the connections from (1) to 
(2) in rapid succession a steady deflection might be ob- 








tained, and thought that this would enable very small 
coefficients to be determined. Remarks by Professor 
Forbes, Professor Adams, and Professor Perry, were 
answered by Professor Foster and Dr. Fison. 

““On the Critical Mean Curvature of Liquid Surfaces 
of Revolution,” by Professor A. W. Rucker, M.A., 
F.R.S. The paper is chiefly mathematical and deals 
with liquid surfaces of revolution attached to two circular 
rings, the planes of which are at right angles to the line 
joining their centres. By ‘‘ mean curvature” the author 
designates half the sum- of the reciprocals of the two 
principal radii of curvature of the surfaces. 

Maxwell has shown in his article on ‘‘ Capillary Action” 
(Enc. Britt.), that if the film be a cylinder, a slight bulge 
will cause an increase or decrease in the mean curvature 
according as the length is < or > ™- times the diameter. 


2 
If 1 =" d then a smal change in the volume of the sur- 


face will. modify its form, but will not alter the mean 
curvature. Thus the mean curvature of such a cylinder 
is evidently a maximum or minimum with respect to that 
of other surfaces of constant mean curvatures, which 
pass through the same two rings at the same distance apart 
and which differ but little from the cylindrical forms. 
Hence the cylinder may be said to have a critical mean 


curvature when the distance between the rings is Hi times 


their diameter. If the distance between the rings is 
altered a similar property is possessed by some other sur- 
face. The author's paper investigates the general rela- 
tion between the magnitude and distance apart of the 
rings and the form of the surfaces of critical curvature. 

If x is the axis of revolution then the equation to a 
liquid surface of revolution is given by the expressions 
zsz=eE=u » y* = a? cos? @ + S? sin® ¢, where F and 
E are elliptic integrals of the first and second kinds 
respectively, of which the amplitude is ¢ and the modulus 
K = Va?-B/a. 

As usual, A= »/1— K? sin? ¢, whence y = a A, and if K 
= sin then § = a cos @, and since a > 8, a and § are the 
maximum and minimum ordinates. 

The results show that as @ increases from 0 deg. to 
90 deg., the surface of critical mean curvature is an un- 
duloid with limits of cylinder and sphere, when 0=0 deg. 
and 6=90 deg. respectively. When 0 ses from 90 deg. 
to 180 deg., the surface is a nodoid with limits of sphere, 
and a circle whose plane is perpendicular to the surface of 
revolution, In the third quadrant the surface is still a 
nodoid, the limits of which are a circle and the catenoid. 
Finally, in the fourth quadrant, the surface is an undu- 
loid, the limits being the catenoid and cylinder. Experi- 
ments were shown proving that with cylindrical films, 


where /< . d, increase of internal pressure produced a 





bulging, whereas if J > 3 d, a bulging was produced by 
decrease of pressure. From this it is evident that if the 
interiors of two cylindrical films whose] < 3 d, be con- 


nected, stable equilibrium will result, whence if J > 7 d, 


there will be unstable equilibrium. These facts were 
illustrated a with great success. After some 
remarks by Mr. C. V. Boys, the proceedings terminated. 





AmeErRIcAN Locomotive Buttp1ne.—The Hinckley Loco- 
motive Works, Boston, which have been shut down for 
fourteen months, are to be started again, if a recent general 
improvement in trade continues. he Grant Locomotive 
Works, Paterson, New Jersey, have begun on an order 
as ten Consolidation freight locomotives for the Erie Rail- 
road, 


THE YORKSHIRE COLLEGE ENGINEERING Soctety.—-The 
opening meeting for the session 1886-87 was held in the 
engineering lecture-room on Monday evening, November 
22, when an address was given by Mr. Thomas Hewson, 
M.I.C.E., borough engineer of Leeds, the President, 
Professor Archibald Barr, B. Sc., M.LM.E., in the chair. 
After the minutes of the last general meeting had been 
read and confirmed, and the report of the committee 
read, the President addressed a few words of encourage- 
ment to the members, and said how pleased he was that 
the effort made to form an engineering society from among 
the present and past students of the college had been suc- 
cessful. He welcomed the society as in some measure 
bridging over the wide gulf that existed in so compara- 
tively young a college in the social life of. its students; 
those who had, like himself, come from the older univer- 
sities, knew what a great want that was. He, however, 
more especially welcomed the society as encouraging a 
love of study in its members, and he felt sure all would 
learn something from the papers read and the discus- 
sions. He thanked them for electing him President, 
and said he would do his best for the society. He was 
also pleased to see that the committee had been able 
to get the help and encouragement of those gentlemen 
who were at the head of the engineering profession in 
Leeds. It was to these gentlemen that the reconstruction 
of the engineering department of the college was due, and 
the buildings they were then assembled in were evidence 
of their enterprise and liberality. In securing Mr. 
Hewson to give the opening address he was glad the com- 


be | mittee had testified their acknowledgment to him, for he, 


in his professional capacity as engineer of the borough 
was head of all engineers of the town. He then introduce 
Mr. Hewson to the meeting. Mr. Hewson then gave his 
address, for which a vote of thanks was proposed by Mr. 
J. H. Wicksteed and seconded by Professor Arnold 
Lupton, M.I1.C.E., and carried unanimously, 
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Kinapon’s high-speed engine, although classed as a 
‘‘rotary,” is not of the type known by that name. It 
comprises six pistons which reciprocate in the usual 
way, but at the same time, revolve in a circle around 
an axis which is parallel to the piston-rods. All the 
pistons are coupled to the same crank disc, and as they 
are arranged uniformly round the circle the turning 
motion is exceedingly regular and there are no dead 
points. A section of the engine is shown in Fig. 1, 
annexed, The cylinders are grouped round a central 
spindle, which at the upper end revolves in a bearing 
in the framing, and at the lower end terminates in a 
ball which enters a recess in the end of the crankshaft. 
The shaft and ball rotate at the same speed, but have 
an oscillating motion in relation to each other, Each 
piston-rod is bent to such an angle that part of it is 
parallel to the shaft, and part to the cylinders ; it 
remains in a vertical plane through the entire revolu- 
tion, and consequently the piston, which is fast to it, 
has to make halt a revolution at each stroke. This has 
the effect of bringing up the surface of the cylinder 
to a fine polish. 

The steam is admitted through the pipe A and flows 
through the passage B into the steam chest C. It 
then passes through the opening O in the stationary 
valve D into the port K', which communicates with 
the upper end of the cylinder C! and the lower end of 
the cylinder C*, as shown by arrows. The port O is 
of such a length that it remains open to these cylinders 
until the pistons have reached the point of cut-off. 
The steam from the opposite sides of the pistons is 
simultaneously exhausted through the port E‘, and 
the centre of the valve D to the exhaust pipe at F. 
The valve D can be partially rotated by the handle G 
to cause the engine to run either way. Two cross- 
sections are shown in Figs. 2 and 3, the former show- 
ing the upper end of the cylinders at A A, and the 
second the lower end at B B. At any given moment 
three of the cylinders have th» steam at the top side 
of the pistons, and the other three have it at the 
lower side, and thus they all co-operate to drive the 
engine, 

The makers are Messrs, Simpson and Denison, 
of Dartmouth, who exhibited an engine of this class 
at the recent Liverpool Exhibition, and who are apply- 
ing My to driving steam launches and other high-speed 
work, 


WADE AND CHERRY’S CENTRIFUGO- 
HELICAL PUMP. 

Wabe and Cherry's centrifugo-helical pump is the 
combination of a centrifugal pump witha pair of screws- 
which deliver the water into the centre of the disc. 
Those screws are of opposite threads, one being right- 


CONSTRUCTED BY MESSRS. 





KINGDON’S ROTARY ENGINE. 
SIMPSON AND DENISON, ENGINEERS, DARTMOUTH. 





Fig.2. 


C4. 
End View of Cylinder at AA 
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WADE AND CHERRY’S CENTRIFUGO-HELICAL PUMP. 
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handed and the other left-handed, and they are | 
arranged on the pump shaft in a suitably formed 
chamber in the casing. The design is clearly shown in 
the engraving above, and is exceedingly simple. The 








Lift in |Gallons| Foot- 


| 

Feet, Pum Indi- |Gallons} per | Pounds ew } 

includ. .Revolu: cated | thrown} Indi- per | pump | 
ing 2 ft, ionsper Horse | per | cated | Indicated per 
Be * Minute. Power. | Minute.| Horse | Horse | Cent 


Power. | Power. | 


Results obtained with Centrifugal Pump. 








tive tests supplied to us by Mr. Wade, of Hornsea, 
near Hull. ‘The trials were made with a 6-in. pump of 
the kind under notice against a similarly sized centri- 
fugal pump of the ordinary construction, manufactured 
by a maker of repute. I 

Already several of the new pumps are in work or 


| under trial. Mr. T. A. Walker, of Great George-street, 


Westminster, is using one at the Preston Docks; 
Mr. Bartholomew, engineer of the Aire and Calder 
Navigation, has one working at the Goole Docks ; 
Mr. Wake, of the River Wear Commission, is trying 
one at the gateway to the Sunderland Docks ; one 1s 
bein ined experimentally at Gray’s Engineering 








7 602 | 4.93 |! 582 130 9,100 | 28 
12 752 5.9 532 105 12,600 | 38 
22 904 | 8.95 532 65 14,450 | 44 

Results obtained with Wade and Cherry’s Pump. 

7 413 | 3.79 | 532 | 184 12,880 39 
12 504 | 4.35 582. | 150 | 18,000 55 
22 596 | 801 | 532 | 74 16,280 49 
82 | 751 | 12.9 555 46 14,720 45 


| | | | 








effect of the addition is, however, stated to greatly 
increase the efficiency of the pump, and to fenties the 
vacuum so good that a 6-in. pump of this pattern 
has emptied a well to a depth of 32 ft. 6 in. before the 
foot valves closed. The results of a series of trials of 
the pump are shown by the annexed Table of compara- 





Works, Hartlepool, and a trial is soon to be made at 
|a graving dock on the Clyde. 








| HORN’S TACHOMETER. 

| THE need of an apparatus which will show at a 
| glance the speed of a rotating shaft, has been greatly 
emphasised since the introduction of electric lighting. 


-| Such an instrument has always been desirable, but 


‘until the last five years the demand was not urgent 
and little effort was made to meet it. Recently, how- 
ever, several tachometers or speed indicators have been 

| brought out, and some have been illustrated and de 

| scribed in our columns. The latest invention of this 

‘sort is by Dr. T. Horn, of Leipsic, and is distinguished 
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HORN’S ELECTRIC TACHOMETER. 


















































from all that have preceded it by its extreme simpli- | 
city ; it is also peculiarly appropriate for use in an, 


electric light installation, in that it is itself a simple 
form of dynamo machine. We illustrate its construc- 
tion by the engravings above, the perspective view 
showing the indicator with the dial and index re- 


moved, and the other views giving details of its con- | 


struction. A powerful horseshoe magnet b stands 
astride of an armature c. This armature consists of a 
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ring or pulley of copper (Fig. 4) mounted on a spindle 
d, which is driven by a band from the shaft, the speed 
of which is to be measured. Now when this armature 
is rotated within the field of the magnet, electric cur- 


‘rents are formed in its body just as in the case of a 


Gramme ring, except that here they circulate in the 
solid metal and not in insulated conductors, Within 
the copper ring there is mounted on the spindle ha 
soft iron bar y, the section of which is shown in Fig. 3. 





This bar is constrained by the magnet } to take up an 
axial position between its poles, and to form a direct 
path for the lines of force between the poles N and 
S. But immediately the ring c commences to revolve 
another force is brought to bear on the bar. The cur- 
rents in the copper tend to rotate the bar g on its 
axis h, and thus it moves from its horizontal position 
until it finds a point at which the influence of the 
magnet is exactly balanced by that of-the current. An 
arm on the spindle A carries a curved rack i, which 
gears with a pinion on the index spindle }', and thus 
the movement of the bar is greatly magnified upon the 
dial. The strength of the currents is proportional to 
the speed of rotation, and the divisions of the dial are 
uniform. 

The accuracy of the indicators are not dependent 
(within limits) on the strength of the magnet, because 
the two forces acting upon the bar are derived from the 
same magnet, and vary together, decreasing together if 
the magnetic power should suffer any deterioration. 
There are no springs or weights in the instrument, 
and it contains nothing whatever which can get out of 
order, except the main bearings. 

Although the chief demand for tachometers is for 
electric lighting purposes, yet they are useful for many 
other purposes, such as for showing the speed of loco- 
motives, of cotton and lace mill engines, of marine 
engines, and of pumps. As the moving parts of the 
instrument we are describing are very light it is ex- 
ceedingly sensitive and will at once disclose the faults 
of a bad governor, It isalso made as a tachograph and 
produces a diagram of speeds on a continuous riband 
of paper. Dr. Horn’s tachometers have been used at 
the Colonial and Indian Exhibition, by Mr. W. H. 
Preece, at Woolwich Arsenal, and at various other es- 
tablishments, and have given great satisfaction. The 
proprietors of the English patent are Messrs. James 
Thorne and Co., 85, Gracechurch-street, E.C. 





STEAM PUMPING ENGINES FOR SYDNEY 
WATER WORKS. 


WE illustrate on page 574 the new pumping ma- 
chinery at the Botany Water Works, .Sydney, New 
South Wales. This machinery has been erected to 
meet the growing wants of the city, and to supplement 
the three beam pumping engines with 42 in. steam 
cylinders, which have now been in constant work for 
thirty years. The growth of the city required two of 
them to be run constantly at fourteen revolutions per 
minute, or nearly double the speed at which they 
were formerly driven, and at the same time to work at 
increased pressure due to the additional quantity 
sent through the 30-in. main five miles to Sydney. 
The great risk of accident involved in working the 
engines so hard, and the very serious results to a city 
like Sydney which would occur from a breakdown, led 
the present mayor, Mr. John Young, to obtain the 
authority of the Council to put down supplementary 
engines, and to intrust Mr. Norman Selfe, of Sydney, 
with the design and carrying out of the undertaking. 
Mr. Selfe adopted the same type of pump as he had 
recommended some five years previously, and had in 
view its use for high level services after the water of 
the new Nepean scheme is led into the low - level 
reservoirs, and the Botany system is superseded. 

The new pumps have plungers 8% in. in diameter, 
ag to 50 square inches area after deducting the rods. 
The high-pressure steam cylinder is 12 in. in diameter, 
and the low-pressure cylinder 20 in., the stroke of 
engine and pumps being 3ft. The pumps were started 
by the mayor on June 28th last, and run quite easily at 
50 revolutions per minute, but as yet have not been 
tested to the maximum speed for economical work. The 
two plungers are of brass, about 8 ft. 6 in. long, and 
pointed somewhat after the manner of a rifle bullet. 
The barrels, four in number, are cask-shaped, and are 
so proportioned that the particles of water have to 
move about 8 in. instead of 36 in. in the course of a 
stroke. Thevalve chambers (Figs. 2 and 3) are spherical, 
and for the delivery each chamber contains 19 india- 
rubber valves, about 44 in. in diameter by 1 in. thick. 
The total area of openings is about 75 square inches, 
and the bearing surface is very large in comparison to 
the openings. The centre has a dovetail brass bush to 
work on the centre: pin (Fig. 4) and the openings are 
made somewhat spiral, so that the tendency of the 
water is to turn the rubber valve a little way every 
time it is lifted. By these arrangements the rubber 
valves are expected to stand well under the working 
pressure of from 90 lb. to 1001b. The steam pressure 
is from 80 lb. to 100 1b, , and the expansion can be varied 
in the high-pressure cylinder. By means of the valves 
shown, each engine can be worked separately from the 
other at high pressure. One special -feature, showing 
the resources of colonial engineering shops, is that the 
Atlas Company, of Sydney, had the whole machinery 
at work in two months from the acceptance of their 
tender. They have to uphold the plant for three 
months. The contract included engine and boiler- 
houses, and connections to pump well and existing de- 
livery. The amount of contract was 3498/, 
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LAUNCHES AND TRIAL TRIPS. 

On Thursday, November 25, no fewer than four ship 
launches took place on the Clyde, all in the Glasgow dis- 
trict. Messrs. Robert Napier and Sons, Govan, launched 
the belted cruiser Australia, which they have built for the 
British Admiralty, and the same firm have another vesse 
of the same class on the stocks, which will probably be 
launched within the next six or eight weeks. The 
Australia measures 300 ft. by 56 ft. by 37 ft. Under 
ordinary circumstances the draught of water will be 
19 ft., at which draught the displacement will be 5000 
tons, although this may at times be increased to 6000 tons 
when a full supply of coal is shipped. When in the 
normal fighting condition, with guns, ammunition, stores, 
and coal, and everything else on board, it is expected that 
the speed will reach 18 knots per hour. The engines 
with which the vessel is to be fitted are of the triple- 
expansion type, working twin screws, and they have been 
designed so as to indicate 8500 horse-power, the working 

ressure of steam being 1301b. per square inch. The 

ilers are of the double-ended multitubular type, and are 
provided with Fox’s patent corrugated furnaces. There 
was a large and very distinguished company present at 
the launch, which was eminently successful. 





Messrs. A. and J. Inglis, Pointhouse, Glasgow, launched 
a screw steamer named the Forth, a vessel of 890 tons 
gross, which they have built for the Carron Company. 
She measures 230 ft. by 31 ft. by 16 ft. 9 in., and she will 
be fitted with triple-expansion engines calculated to indi- 
cate 2200 horse-power. They are to besimilar to those which 
Messrs, Inglis supplied to the General Gordon, which was 
built about two years since by the same firm for the 
Dublin trade, being the first Channel steamer propelled 
by triple-expansion engines, and which is now giving 
every satisfaction. Along with her sister ship the Thames, 
which is now in process of construction in the same 
builders’ yard, the Forth is intended to open a new pas- 
senger trade between Grangemouth and London. Both 
vessels are to be fitted up in luxuriant style and with 
superior passenger accommodation generally. 





At Whiteinch, a little further down the river, Messrs. 
Barclay, Curle, and Co., launched the Benlawers, a hand- 
some steel screw steamer of about 2350 tons gross register, 
and intended for the ‘‘ Ben” Line belonging to Messrs. 
William Thomson and Co., Leith. Measuring 310 ft. 
by 38 ft. by 25 ft., and built to the highest class at Lloyd’s, 
and in excess of their rules, she is intended for the 
China tea trade, like the other vessels of the same line. 
She is being supplied with triple-expansion engines which 
are intended to indicate about 1500 horse-power. Steam 
will be obtained from two steel boilers having a working 
pressure of 160 lb. per square inch. Her mechanical ap- 
pliances for ee purposes and for working the 
cargo, as well as her fittings generally, will all be of the 
highest character. 


At Fairfield Shipbuilding Yard, which is almost 7oppo- 
site Whiteinch, there was launched a steel paddle steamer 
named the Engeland, a vessel of about 1700 tons, and 
measuring 286 ft. by 35} ft. by 23} ft. Built to the order 
of the Zeeland Steamship Company of Flushing, for their 
Queensborough and Flushing service, she is constructed 
to Lloyd’s highest requirements, and is one of ‘three sister 
ships now in rages at the works of the Fairfield Ship- 
building and Engineering Company. The passenger 
accommodation will be on a very complete scale, and all 
the most approved mechanical and other appliances will 
be used in the equipment of the vessel. A pair of com- 
ous oscillating engines, with surface condensers, will 

used for driving the vessel. There are two cylinders, 

of 60 in, and 104 in. in diameter, respectively, both being 

adapted for a piston stroke of 7 ft. For the supply of 

steam there will be four single-ended cylindrical tubular 

boilers made of steel, the pressure of the steam being 80 lb. 

rsquareinch. The total heating surface will be about 
square feet. 


The new dredger recently built for the Bristol Corpora- 
tion by Messrs, William Simons and Co., London Works, 
Renfrew, had a test of her machinery and steaming power 
in the Great Harbour at Greenock, on Friday, November 
26. ‘The material dredged was composed principally of 
clay ; nevertheless, the buckets lifted at the rate of 600 
tons per hour, which was in excess of the quantity 
guaranteed. After the dredger was fully laden she went 
out of the harbour and proceeded down the river for a test 
of her speed. Owing to the prevalence of a dense fog, a 
satisfactory trial could not be made, but when the * | 
lifted for a few seconds, and the engines were put on ful 
speed, she attained a speed which was above that con- 
tracted for. A further testing of the speed was postponed 
for a day or two. We hope shortly to give a complete 
illustrated notice of this vessel, which is, it may be men- 
tioned, the first dredger on which ‘riple-expansion engines 
have been adopted. 


Messrs. Russell and Co, Port-Clasgow, on Saturday, 
November 27, launched an iron sailing barque, named the 
Thornliebank, a vessel of about 1430 tons gross, and mea- 
suring 245ft. by 37ft. 6in. by 21ft. Gin. Owned by 
Messrs. Andrew Weir and Co., Glasgow, she is about to 
make her first voyage to Melbourne under the flag of 
Messrs, Aitken, Lilburn, and Co., Glasgow. Her dead- 
weight carrying capacity is about 2200 tons. 
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Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
half of this year to 1,451,280/., as compared with 1,446,792/. 
in the corresponding period of 1885, showing an increase of 


] | in Tunis, have been commenced. 


MISCELLANEA. 
Ir is stated that the masts are to be taken out of the 
Impérieuse at Portsmouth. She is at present brig-rigged. 


The preliminary works for forming a port at Bizerta. 
The estimated cost is 
120,000/. 


The imports and exports of Belgium last year amounted 
to 4,997,100,000 f., which sum is 8 per cent. less than the 
return of 1884, 


The directors of John Brown and Co. (Limited) have 
decided to pay an interim dividend of 2/. per share, the 
same as was paid last year. 


The Pacific Cable Company has been formed for ws fit 
a cable from Brisbane vid New Zealand, Fiji, and the 
Sandwich Islands to Vancouver. 


The Mercury has had her principal armament increased 
to thirteen 5-in. breechloaders, with four quick-firing guns, 
two light boat guns, and four machine guns. 


Sir Frederick Abel, the chemist of the War Depart- 
ment, will accept the Band of organising secretary to the 
Imperial Institute. The work will not interfere with his 
present duties. 


The Camperdown is being pushed forward at Ports- 
mouth. The Admiralty have ordered the contractor’s 
trials of her machinery to be completed by the end of the 
current financial year. 


The capital invested by the Belgian State in railways, 
and the post, telegraph, and mercantile navy, was at the 
end of 1885, 1,249,496,093 f. The net income derived gives 
about 4 per cent. interest. 


on the Baltic for the Italian Navy were on their voyage 
to Italy when, on the — of Friday last, one of them 
ran into and sank the other, 


The boiler of a tug-boat exploded in East River, New 
York, last week. The tug was blown to atoms, all on 
board being killed. A schooner lying alongside was stove 
and sank, one man on her being killed. 


The Admiralty have ordered that in ships fitted with 
closed stokeholds and blowing fans, the fans may be used 
at any time for ventilation and the supply of air to the 
furnaces, whether the stokeholds are closed or not. 


The report of the directors of the Peninsular and 
Oriental Steam Navigation Company states that the net 
surplus for the year amounts to 183,101/., which, after 
deducting the interim dividend of 24, per cent. paid in 
June, admits of a further dividend of 3} per cent. 


The Undaunted, the second of the new belted cruisers 
built at Jarrow by Palmers, was launched last week. Her 
length is 300 ft., breadth 56 ft., and moulded depth 37 ft. 
The displacement is to be 5000 tons, indicated horse-power 
8500, and speed 19 knots. The armour belt is 10 in. 


A Bill is in course of preparation for the purpose of 
amalgamating into one consolidated company the five rail- 
ways now working in the Isle of Wight, and to lease or 
sell the railways to the London and Brighton, the South- 
Western, the Midland, or Great Western Railway Com- 
panies. . 


The Turkish Government has decided to establish a 
factory in Constantinople for the construction of torpedoes 
on the Whitehead principle. Seven German instructors 
engaged to superintend the works have arrived from the 
firm of Messrs. Schwartzkopf, under a contract to serve 
two years in Turkey. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended November 21, 
amounted, on 15,378 miles, to 1,125,937/., and for the cor- 
responding period of 1885, on 15,242 miles, to 1,123,4611., 
an increase of 136 miles, or 0.8 per cent., and an increase 
of 2476/., or 0.2 per cent. > 


A nozzle by which water and liquid disinfectants can 
be applie¢ simultaneously have been devised by Mr. W. 
J. Bishop, of 47, Marygrove-road, N.W. By aid of this, 
markets, urinals, and ill-smelling courts can be thoroughly 
cleansed with the minimum of labour. It}is also ap- 
—— to the destruction of insect life on flowers and 
shrubs, 


Notification is given of the intention of the Metropolitan 
Board of Works to apply for a Bill enabling them to pro- 
vide a new means of communication across the Thames at 
Blackwall, consisting of a tunnel under the river. It 
will consist of a single tunnel or two parallel tunnels, and 
will be for the use of carriages and carts, as wellas foot- 
passengers. 


The prospectus of the City of Genoa Water Works 
Company (Limited) has been issued. The share capital 
is 300,000. About eight miles from the city a large 
reservoir will be constructed, covering an area of upwards 
of twenty acres, with a storage capacity of 150,000,000 to 
200,000,000 gallons, or a reserve of over thirty days’ 
supply for the city. 


The whole of the turret armaments of the Colossus have 
been removed, and the four 45-ton breechloaders, origi- 
nally intended for the land service, have been deprived of 
their trunnions and are to be fitted. It is also intended 
toreplace her 6 in, guns, which are of the same mark as 
the one which burst in the Active, with improved patterns 
of the same calibre. 


The Secretary of the United States Navy has awarded 
contracts for the construction of two new cruisers. One 
by Messrs. Cramp for 1,325,000 dols., the other by the 
Union Iron Works, of San Francisco, for 1,017,500 dols. 
Another is also to be built, but the contract has not yet 





4488/. or 0.31 per cent, this year, 





been awarded. The prices are said to be 15 per cent, 


News has reached Rome that two torpedo vessels built | 


higher than the contracts could be placed for in Great 
Britain, ° 


The Severn Tunnel was opened for passenger traffic 
between Bristol and Cardiff on December 1st. Messrs, 
Walker Brothers, of Wigan, have supplied the ventilat- 
ing machinery. The fan is 40 ft. in diameter, and has an 
exhausting capacity up to nearly 500,000 cubic feet of air 
per minute. The engines are in duplicate, compound 
and condensing. The ventilator is similar to the form 
~ of firm supplied for the ventilation of the Mersey 
nn 


A report of the Liverpool International Exhibition 
states that 2,667,374 persons passed the turnstiles, exclu- 
sive of exhibitors and attendants. The total amount of 
money received from all sources has been about 131,000/. 
The council judge from information before them that 
there will be a deficit of from 12,0001. to 15,000/. They 
consider the results so satisfactory that they request the 
honorary secretary to ;prepare a scheme for another 
exhibition. 

A series of ag have been forwarded from the 
Wolverhampton Chamber of Commerce to Lord Morley’s 
Committee on Ordnance Contracts. They assert that 
many leading manufacturers in Staffordshire have de- 
clined to tender for the supply of goods to the Govern- 
ment owing to grievances, and suggest that the broad 
arrow should not be placed on the articles until they have 

n passed, because their rejection with the mark on them 
incurs great sacrifice in their disposal to other purchasers, 


In the annual competition of the Ensilage Society now 
being held there are 145 samples of ensilage in the ten 
classes, including specimens made from almost all possible 
descriptions of fodder. The champion cup was awarded to 

r. G. Johnson, the winner of the prize for stack 
silage in the recent competition of the Royal Agricultural 
Society. The complete show of ensilage is on public 
view at 28, Museum-street, Bloomsbury, while duplicates 
of the winning and commended samples will be shown 
next week with the entries in the classes for models, pack- 
ages, &c., at the Society’s stand at the Smithfield Show. 

he Society was founded by Mr. Kains-Jackson. 


It is rumoured that there will be next year a nayal 
review on a gigantic scale in celebration of the Queen’s 
jubilee. It will be, says the Times, within the power of 
the naval authorities to organise by the summer of next 
year a more impressive exhibition of naval strength as re- 
presented by the latest types of armour-clads than has 
ever taken place at Spithead. With the exception of the 
latest launched of the Admirals—the Camperdown, which 
will complete her engine trials by the end of the current 
financial year—the barbette type of ships at Portsmouth 
could be completed in the meantime, as well as the turret 
ships Edinburgh and Inflexible, and detailed for the pur- 
poses of the review, without interfering with the exigencies 
of the reliefs on foreign stations. The Reserve Squadron, 
which is now composed for the most part of formidable 
tia ships, would add puwer as well as numbers to the 
show. 


Some interesting experiments with a new bullet-proof 
material have just been made at the Austrian military 
shooting ground near the Danube. The invention is that 
of Herr Charles Scarnejo, of Vienna. It consists of a 
hard pad, 2 in. thick, and filled with cotton wool, che- 
mically prepared. Bullets fired from an Austrian military 
carbine at 20, 50, and 100 paces not only stuck fast in the 
pad, but were flattened. A shot fired from an English 
rifle at very short range went clean through the pad and 
made an enormous hole at the back. Altogether it was 
demonstrated that at ranges beyond 200 yards the pad 
could not well be pierced through by a first shot. The 
inventor claims that the pads, being compressed to a 
thickness of less thanlin., could be made available as 
plastrons for soldiers, It is also suggested that screens 
made of the material and moved about on bicycle wheels, 
might be employed to cover gunners. 


The Thames, Medway, and Orwell Steam Navigation 
Company is a proposed new limited company of which the 
prospectus has been issued. Thecapital is 300,000/. The 
company has been formed for the purpose of providing an 
entirely new fleet of passenger steamers, fitted with all 
modern appliances and improvements. The directors 
propose that the fleet, specially designed as to hull and 
machinery, and built of steel, with the most economical 
type of engines, shall consist of forty vessels, thirty-two 
of which are designed to perform a regular and punctual 
service between Chelsea and Greenwich, calling at short 
intervals at all intermediate piers. At stated hours, 
morning and evening, certain boats will run express 
between the most important places. Larger and more 
elegant steamers will be put on for the Kew and Hampton 
Court section, while two highly-classed vessels, of a high 
rate of speed, will perform daily return services during the 
summer months between London, Rosherville, Gravesend, 
Southend, Sheerness, Clacton, Harwich, and Ipswich. 


On Saturday last a new type of submarine torpedo 
boat was tried in the West India Docks. The displace- 
ment is reduced or increased by lengthening or shorten- 
ing the boat telescopically and immersion or flotation is 
thus secured. The idea of utilising this principle origi- 
nated with Mr. Andrew Campbell, and was worked out 
in practice by him in conjunction with Mr. Edward 
Wolesley and Mr. C. E. Lyon, and the vessel has been 
built by Messrs. Fletcher, Son, and Fearnall, of Lime- 
house. This boat is cigar-shaped, and pointed at both 
ends, being 60 ft. long and 8 ft. in diameter a:midships, 
exclusive of a slightly raised central deck. Her displace 
ment when fully immersed is about 50 tons. She is built 
of 3 in. Siemens-Martin steel and is driven by twin screws, 








the motive power being electricity, which is — from 
a storage battery to motors of 45 horse-power. Electricity 
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also supplied light, when submerged, by means of glow 
lamps. Air under pressure is stored on board and there 
is accommodation for a three days’ supply ; the electrical 
batteries also have a similar storage sapere. The elec- 
trical machinery has been designed by Mr. Graydon 
Poore and supplied by Messrs. Lewis Olrick and Co. 
When lying on the surface of the water a depth of onl 
about 10 in. of the central upper portion of the boat is 
visible above water-line, and this is surmounted by a steel 
conning tower about 12 in. high and 15 in. in diameter 
and pierced with four sight holes. Entrance and exit 
are obtained by means of a manhole on the deck, 
secured with a water tight joint, and there is room for 
six persons in the central portion of the boat. Displace- 
ment is increased or reduced by means of cylindrical 
chambers which are projected or withdrawn telescopically 
from the sides of the vessel, and by this simple means she 
can be made to rise or fall in the water, slowly or quickly, 
at the will of those -in command. This was amply de- 
monstrated on Saturday, when Lord Charles Beresford, 
with others, went down in her. The boat was many times 
submerged to the bottom of the dock, about 17 ft., and 
brought to the surface again on a perfectly even keel. 
She was also propelled a short distance. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
firmer on Thursday, and 2d. per ton of the previous day’s 
deline was recovered. On forenoon ’Change there were 
transactions at 41s. 10}d. to 42s. cash, also at 42s. 14d. to 
42s. 24d. one month, with buyers at the close at 42s. cash 
and 42s. 2d. one month, and sellers wanting 4d. per ton 
more. In the afternoon business was done at 41s. 114d. 
to 428. Okd., cash, also at 42s, 2d. and 42s. 24d. one 
month, and the close was buyers at 42s. cash and 42s, 24d. 
one month, and sellers at 4d. per ton higher. Friday’s 
market was somewhat depressed in the forenoon, but there 
was a recovery, and at the close 1d. per ton of advance had 
been made over that of Thursday. Transactions were re- 
ported in the morning at 41s, 114d. to 42s. 14d. cash, also at 
42s. 14d. to 42s, 4d. one month, and there were buyers at 
the close at 42s. 14d. cash, with sellers at 42s. 2d. and the 
month price nominally at 42s. 4d. Business was done in 
the afternoon at 42s. 14d. and 42s, 1d. cash, also at 
42s, 4d. down to 42s, 3d. one month, with buyers at the 
close atthe lower quotations and sellers at 4d. more per 
ton. The market opened firmer on Monday, but the small 
return of shipments for last week caused a depression, 
and prices closed 24d. per ton under last week’s final quo- 
tations. Business was done in the forenoon at 42s. 2d. 
down to 42s. cash, also at 42s. 34d. down to 42s. 2d. one 
month, the close being sellers at the lower quotations and 
buyers at 4d. per ton lower. There were transactions in 
the afternoon at 41s. 1ld. and 41s, 104d. cash, also at 
423. 1d. one month, and at the close of the market buyers 
were offering 41s. 104d. cash and 42s. O}d. one month, 
with sellers at4d. more per ton. Yesterday’s market was 
quiet but steady, and the close was 4d. per ton over the 
previous day’s final quotations. Transactions took place 
in the forenoon at 41s. 114d. cash, and at 42s. 14d. one 
month, the close being buyers at 42s. 14d. one month, 
sellers at 42s, 2d., and thecash price nominally 41s. 114d. 
Business was done in the afternoon at 41s. 114d. and 42s. 
cash, also at 42s. 2d. one month, and the close was sellers 
at 41s. 114d. cash and 42s. 2d. one month, and buyers offer- 
ing 4d. less per ton. A little improvement took place in the 
market to-day, business having been done both forenoon 
and afternoon up to 42s. 14d. cash and 42s, 34d. one month. 
Hematite warrants were up at 44s. 10}d. one month last 
Friday, but yesterday the price had declined to 44s. 6d. 
one month. Middlesbrough warrants were quoted on 
Friday at 32s. 8d. cash for sellers, and buyers at 32s. 7d.; 
and on Tuesday afternoon they changed hands at 32s. 5d. 
cash. The past week has not brought about much change 
in the condition of the iron trade. The United States 
and Australia have been fairly good customers for pig 
iron, but even their requirements have been very easil 
met. Several changes have been made during the soak 
as regards the number of furnaces in actual operation, 
there being now only 68 blowing, as compared with 92 a 
ear ago. Two of the Gartsherrie blast furnaces have 
en turned on to make hemative pig iron. The shipments 
of pig iron from all Scotch ports amounted last week to 
4870 tons, as against 5899 tons in the preceding week, and 
6670 tons in the corresponding week of last year. The 
included 1145 tons to the United States, 200 tons to Sout 
America, 670 tons to Australia, &c., 218 tons to Italy, 
170 tons to Russia, and smaller quantities to other coun- 
tries, The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 840,080 yesterday after- 
noon, as compared with 838,751 tons yesterday week, 
giving an increase of 1329 tons for the week. 


Scotch Engines for a Canadian River Steamer.—Messrs. 
Rankin and Blackmore have just undertaken a contract 
to supply to a Canadian firm, through Messrs. Morton 
and Williamson, consulting engineers, of Glasgow and 
Greenock, a set of paddle engines similar to those of the 
Ozone, lately described in this journal. The vessel for 
which the machinery is intended is to be built in Canada 
of Scotch steel, and will be an interesting combination of 
what is best in Clyde saloon steamers and those palatial 
structures for which the lakes and rivers of North 
America are so justly celebrated. The engines, which 
will enter into direct competition with those of the 
American ‘‘ walking beam” type, are to be a repeat of 
those which Messrs. Rankin Rn kel, recently fitted 


on board the Ozone, but modified to suit the requirements 
of fresh water navigation. The cylinders will be 47 in. 
and 85 in. in diameter by 5 ft. 6in. stroke, and will indi- 
cate about 2700 horse-power, with steam at 90 lb. pressure, 








supplied by six ‘‘ Navy” boilers working with forced 
draught. 

The Speed of Torpedo Boats.—The new torpedo cruiser 
Destructor, which was lately built by Messrs. James and 
George Thomson, Clydebank, for the Royal Spanish 
Navy, was out on her speed trials two days last week, 


'Y | with the result that she attained as her maximum rate 


the extraordinary speed of 23? knots per hour. This 


cruiser is a vessel of 350 tons displacement. 


Clyde Shipbuilding Trade.—There has been a consider- 
able amount of improvement as regards the extent of the 
new shipping launched on the Clyde during the month of 
November, as compared with the output during the corre- 
sponding months of the two preceding years. Seventeen 
vessels, of a total of 19,081 tons, were put into the water, 
being an increase of 5711 tons over the output in Novem- 
ber, 1885, but 28,229 tons under that of November, 1882. 
Over the eleven months now past the output—166,420 
tons—is8753 tons under that for the same period of last year, 
and 105,937 tons under that for the corresponding eleven 
months of 1883. As contrasted with the output in the 
same period of 1879—a year of noted depression in the 
Clyde shipbuilding trade—this year up to the present is 
18,820 tons better. The most important vessel in the No- 
vember launches was the belted cruiser Australia, and the 
only other steamer included in the month’s launches was 
the Benlawers, a vessel of 2350 tons. ; 


The Scotch Coal Trade.—There is no very material change 
to report in respect of the Scotch coal trade, The men con- 
tinue to follow the policy of restricting the output of coal 
as far as possible, and the employers find that the supply 
about meets their requirements. For some sorts the 
demand is fairly brisk. House coals are now selling well, 
and with the colder weather which seems to be imminent, 
there is not likely to be any falling away. Shipments 
continue to be fair, taking Scotland all over, though at 
Burntisland they have again been on a very large scale. 
Were vessels offering it is probable that the totals shipped 
would be greater, but some difficulty is experienced in 
getting handy tonnage, especially for Mediterranean ports, 
where quarantine holds. Splint coal isin firm demand, 
and dross is almost at a premium, the advance in price 
during the last few months being very substantial. 


East of Scotland Engineering Association.—The fourth 
fortnightly meeting of this association was held in Edin- 
burgh last night—Mr. A. C. Elliot, President, in the 
chair—when Mr. David Millar read a paper on ‘‘The 
Construction and Working of Steam Boilers,” 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been more active, 
last week’s shipments having amounted to upwards of 
160,000 tons. Prices, however, have shown continued 
weakness, and the best qualities, although still quoted at 
8s. 6d. per ton, have been selling, in many instances, at 
8s. 4d. per ton. The manufactured iron and steel trades 
have remained in a fairly satisfactory state. 


Devonport Dockyard.—Orders were received at Devon- 
port on Wednesday that notices of discharges were to be 
served on 100 men in the dockyard, consisting of thirty 
shipwrights, twenty labourers, forty joiners, and ten 
painters. It is not expected that the whole of these men 
will receive notice at once, as the Admiralty are desirous 
that the discharges shall be so arranged as to cause as 
little inconvenience as possible among the men who will 
thus be thrown out of work. 


The Severn Tunnel.—Passenger traffic was commenced 
on Wednesday -through this important tunnel, but the 
formal opening ceremony has been postponed for the pre- 
sent. A proposed fast through service cannot be com- 
menced until February or March, owing to the con- 
tractors meeting with exceptional difficulties in the 
construction of a new tunnel to Patchway, to complete 
the doubling of the line between the Severn and Bristol. 
The company only started on Wednesday with local 

assenger traffic between Bristol and South Wales, but it 
ion so arranged the local service as to fit in with the 
through traffic worked from Bristol on the one hand and 
Cardiff and Newport on the other. New stations will be 
opened at Pilning and Severn Tunnel Junction, the pre- 
sent Pilning Station and the New Passage and Portskewett 
Pier stations will be closed, and the ferry service between 
New Passage and Portskewett discontinued. With 
regard to the local service between Bristol and Cardiff, 
there have hitherto been seven trains each way, but the 
number will now be increased to ten, and the time occu- 
pied in the journey will be much less than by the present 
inconvenient method of transit. At present a journey 
from Cardiff to Bristol occupies from two and a half to 
three hours, but under the new order of things the dis- 
tance will be accomplished in one hour and a half. 


Bristol and the United States.—Early in the new year 
some steamers owned by Americans are to commence 
running between Avonmouth Docks and New York. The 
first steamer of the new line is now approaching comple- 
tion, and will be launched in the course of a few weeks. 


Railways in the West.—Notice has been given on behalf 
of the Liskeard and Caradon Railway Company of its in- 
tention to apply in the ensuing session of Parliament for 
a revival of powers and an extension of time for the com- 
pulsory purchase of lands and the completion of certain 
works. Powers will also be asked for to vary an agree- 
ment with the Liskeard and Loce Union Canal Com- 

ny, and to amend existing Acts so far as to affect the 

iskeard and Caradon Railway. Early next month a 
meeting is to be held at Budleigh Salterton to consider 


@ pro to construct a railway from Tipton St. John 
to sey with intervening stations, Thelength of the 
proposed line would be about 64 miles, 





Electric Lamps in Mines.—At a meeting of the South 
Wales Institute of Engineers on Tuesday, Mr. W. M. 
Mordey contributed a paper on the danger of electric 
lamps in gaseous mines. In his experiments, Mr. Mordey 
had taken an ordinary box, containing an incandescent 
lamp, into which he had passed coal gas until it was suffi- 
ciently explosive. At the end of the lamp he made a 
small hole, so as to destroy the vacuum, his object being 
to discover whether the gas would explode by the fila- 
ment when the vacuum was destroyed. On connecting 
the current no explosion occurred, and the filament burnt 
out in about a second afterwards, He afterwards applied 
a light to the mixture in the box, and found that it was 
explosive. The experimenter next tried the effect of 
breaking the lamp suddenly in a similar mixture,but with 
no effect, the breaking of the filament and destruction of 
the vacuum being simultaneous. His next experiment 
was breaking the globe without touching the filament, 
and on doing so the gas was fired, and an explosion 
occurred. Mr. Mordey then placed the incandescent 
lamp into a larger one, containing water hermetically 
sealing them, the wires coming through the outer globe. 
These lamps were placed in explosives similar to the one 
described, and the current passed through. But though 
the experimenter broke some of the lamps completely, 
and simply broke the globe of others—his object being to 
find out what effect an accidental fall of earth or solid 
substance would have upon it—he could get no explosion. 
Mr. Mordey exhibited these lamps, which he thought 
wou be of great benefit to the mining community gene- 
rally, 


Coalworking in South Wales.—At a meeting of the South 
Wales Institute of Engineers on Tuesday, Mr. C. P. Davis 
contributed a paper entitled ‘‘ Suggested Amendment in 
the Economies of Coalworking in South Wales.” The 
present state of the trade called, he considered, for some 
radical change, so as to produce a cost-sheet more in 
accordance with the present state of the selling price, 
which price seemed likely to rule low for some time when 
the enormous reserved power of production at most of 
the collieries was taken into account, To remedy this, he 
ree that the colliers should be employed as hewers 
only at the face, and that all dead-work and a 
should be taken from them and given to a separate set o 
repairers or dead-work men. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Acquisition of the Sheffield Water Works bu 
the Corporation.—The Sheffield Corporation has decided 
to promote a Bill in Parliament for the pur of ac- 
quiring the property of the Sheffield Water Works Com- 
pony. The cost will be about 1,500,000/. The Water 

orks Company had decided to ask Parliament for the 
perpetuation of the additional 25 per cent. rent charges 
granted to them after the Sheffield flood. 


Midland Institute of Mining Engineers.—A meeting of 
the members of the Midland Institute of Mining Engi- 
neers has been held in Sheffield. A poe was read on 
‘* Rolled Steel Girders for Supporting the Roof in Mines,” 
by Mr. T. R. Smith, of Thorncliffe, in which it was stated 
that after a use of something like three years steel 
girders were preferable, and it was shown that they had 
many advantages over timber for supporting the roof. The 
first cost was heavy, it was noted, but owing to lasting 
longer, and being of more value when broken, the girders 
were much cheaper than timber in the long run. Steel 

irders also had the advantage of greater strength, took up 
ess room, and did not want such frequentrenewals. A dis- 
cussion followed the reading of the paper. 

Earle’s Shipbuilding and Engineering Company (Limited). 
—The directors, in presenting their fifteenth annual 
report, state that notwithstanding the adverse circum- 
stances, they are enabled to announce a net profit for 
the past twelve months of 9487/. 15s. 6d. This, with the 
amount brought forward from last year, viz., 14,6731. 
(and ponds to be retained as working capital), gives a 
total of 24,161/. 7s. 4d. The directors state that during 
the past financial year the company has been favoured 
with further important orders from the Admiralty in 
addition to H.M.S. Narcissus, contracted for last year. 
The Great Eastern Railway Company and Messrs, 
Thomas Wilson, Sons, and Co. are renewing their 
patronage. The directors advise the payment of a divi- 
dend after the rate of 24 per cent. per annum, and advise 
the carrying forward of a balance of 17,411/. 7s. The 
directors who are retiring by rotation are Sir John Brown 
and Mr. J, W. Maclure. 


Proposed Coal Exchange at Nottingham.—A number of 
local coal proprietors have commenced a movement which 
it is hoped will result in the establishing of a coal ex- 
change at Nottingham, on the basis of that which was 
recently formed in Manchester. 


London Coal Dues.—The Barnsley Chamber of Com- 
merce yesterday passed the following resolution: ‘‘ This 
Association urges the Government to withhold sanction 
to the renewal of the City and Metropolitan coal dues on 
the grounds that by the operation of these dues a particular 
industry is being taxed: that the produce of these taxes 
is employed for the exclusive benefit of a section of the 
country ; that this benefit is not participated in by the 
— and certainly not by the class whose industry is 
taxed. 








Tue GavuLarp Gisps SystemM.—An electric installa- 
tion of 4000 incandescence lamps has just been started by 
the Westinghouse Electric Company at Buffalo, The 
rapidity with which the work has been carried out is 
shown by the fact that two months ago the negotiations 
for the installation were not commenced, 
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PUMPING ENGINES AT THE BOTANY WATER WORKS, SYDNEY. 
CONSTRUCTED BY THE ATLAS COMPANY, ENGINEERS, SYDNEY, FROM THE DESIGNS OF MR. NORMAN SELFE. 
(For Description, see Page 571 ) 
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CanapiAN Locomorive ButtpInG.—The Canadian Loco- | are compound, have cylinders 26 in. and 44 in. in dia- | a clutch, and can be instantly uncoupled. In the first 
motive Works, Kingston, have received an order for eight meter respectively, with a ‘stroke of 26in. They run at | instance the plant is to be used on a deep lift to assist the 
engines, each to weigh 40 tons. 130 revolutions per minute, and drive a pair of centrifugal | construction of the dock, and for this purpose one pump 
| pumps of 38 in. bore, with fans 7 ft. in diameter. These | is to be placed below the level of the engine and driven by 
Pumping Encrnes ror Marta.—A very fine centri-| pumps are coupled direct to the crankshaft, and will each | gearing. It will deliver into the suction of the second 
fugal pumping — has just been rn by Messrs. | discharge 6250 tons of water per hour. The dock holds/| pump, and thus the water will be raised at two successive 
Moreland and Son, of 3, Old-street, E.C., for the Ad- | 50,000 tons, and will be emptied in four hours, the| stages. The plant is a fine example of modern pumping 
miralty New Graving Dock at Malta. The engines, which ' maximum lift being 35ft, Each pumpis driven through | machinery. 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.—Students’ meeting, Friday, 
December 3rd, at 7.80 p.m. Paper to be read: “‘ Ranging Circular 
Curves,” by Harley H. Dalrymple-Hay, Stud. Inst. C.K.—Ordina 
meeting, Tuesday, December 7th, at 8 p.m. Paper to be read wit! 
a view to discussion: ‘The Electric Lighthouses of Macquarie 
and of Tino,” by Dr. John Hopkinson, F.R.S., M. Inst. C.E. 

THE Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS will hold 
their annual general meeting at the Institution of Civil Engineers, 
by Great George-street, S.W,, on Thursday, December 9th, at 

.™m. 

THE Surveyors’ INstTITUTION.—The next meeting will be held on 
Monday, December 6th, at 12, Great George-street, when a paper 
will be read by Mr, E. Ryde (past-president), entitled ‘‘ The Tithe 
Question, with Suggestions for the Redemption of the Rent 
Charge,” which will be followed by a discussion on the paper, and 
on the paper entitled “Extraordinary Tithe and the Redemption 
Act of 1886,” read by Mr, J. W. Wilhs Bund, at the meeting of 
Monday, November 22nd, 

‘Socirty oF ENGINEERS.—Monday, the 6th of December, at the 
Westminster Town Hall. A paper will be read on “ River Pollu- 

ion caused by Sewage Disposal,” by Mr. G. B. Jerram. The 
ehair will be taken at 7.30 p.m. 
PuysicaL Society.—Saturday, December 11th, at 3 pm, “On 





the Influence of Change of Condition from the Liquid to the Solid 
State on Vapour-Pressure,” and ‘‘On the Nature of Liquids as 
shown by a Study of the Thermal Properties of Stable and Disso- 
ciable Bodies,” by Professor W. Ramsay and Dr. Sydney Young. 
¥* 4 Cauchy’s Theory of Reflection and Refraction,” by Mr. James 
Walker, 

Nortu-East Coast INSTITUTION OF ENGINKERS AND SHIPBUILDERS. 
—Wednesday, December 8th, at 7.30 p.m., in the Lecture Hall of 
the Subscription Library, Fawcett-street, Sunderland, The fol- 
lowing paper will be read and discussed: On ‘‘ The Plan and Con- 
struction of Engine Works,” by Mr, T, Mudd. 

THE LONDON ASSOCIATION OF FOREMEN ENGINEBRS AND DRAUGIITS- 
MEN,—Saturday, December 4th, at 8 pm. at the Cannon-street 
Hotel, when Mr. W, P. Heath will read the second portion of his 

per on ‘‘ Building Constructions, comprising Material and Fit- 
tings for Fireproof Constructions.” 
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TORPEDOES. 


In the crisis which naval warfare has reached, 
any useful consideration of this subject demands an 
examination of the purposes to which torpedves 
may be applied, the circumstances under which 
they are to be employed, the character of the 
vessels that will carry them, and the instruments 
from which they are to be discharged. The litera- 
ture on these subjects is already prolific, particu- 
larly in France, where the recent budget has shown 
how favourably Admiral Aube, the present Minister 
of Marine, has been impressed with the statements 
respecting the power and efficiency of the White- 
head torpedoes and their carriers, the torpedo 
boats. 

As the writings of M. Gabriel Charmes appear to 
have called forth more criticism and suggested the 
wetting of more pens than any other one writer on 
this question, and as many of the papers before 
us are either direct replies to his statements and 
theories, or were suggested by them, we have given 
them prominence. He has shown himself a wide 
reader and a diligent student ; at the same time it 
is to be regretted that he did not make his reviews 
with more calmness and less imagination. 

The examples we shall cite, the arguments we shall 
present in this, and subsequent articles respecting 
the utility and efficiency of the torpedo, and the 
opinions we shall advance, are based upon compre- 
hensive study and the reviews and papers of such 
prominent authorities and capable writers as 
Gougeard, Brassey, Aube, Barnaby, Hobart Pasha, 
Elliott, Du Pin de Saint André, Freemantle, 
Lafont, Mayne, Brown, Attlmayer, Jaques, Charmes, 
Newell, Weyl, Chabaud-Arnault, and Gallwey, 
together with the experiments of Milford Haven 
and Portsmouth and the late French manceuvres. 
These interesting papers on naval tactics, 
ship construction and armament, indicate the 
intelligent interest that is being taken in these im- 
portant questions, and the publication of these 
theories and facts should be of great benefit to the 
nation in supplying valuable material for the de- 
partments and committees to act upon. While 
these articles are by men whose positions, educa- 
tion, and special study have fitted them to give 
opinions upon these subjects, we naturally find a 
variety of conclusions, the result of their varied 
experience and associations. Invention and ex- 
periment, therefore, should so conform to these as 
to test as far as practicable all the circumstances 
and theories that are considered reasonably possible. 

Among these writers we find those who have 
been endeavouring to discover the most appropriate 
weapon of future naval battles, and the conditions 
it must satisfy. It is needless to say, no one has yet 
found it, for the successful tactician will be the one 
who has the means to meet the situation in which 
he discovers himself, and not the one who imagines 
the phase to suit the arm. In order to cripple or 
destroy his enemy, a captain must be prepared for 
any of the contingencies that may arise ; he must 
have several weapons from which to select those 
that will produce the most destruction under the 
circumstances. Experiments and battle have shown 
that guns and torpedoes have individually failed to 
cause the anticipated havoc. Use them both and 
we may achieve the desired purpose. 

But in the case of the torpedo, when a commander 
approaches within effective range, he must have a 
type that possesses absolute directive power when 
discharged from the ship running at its highest 
speed. He will not rely solely upon the power of 
his guns but will manceuvre for position and close, 
discharging his torpedoes more frequently from the 
broadside than from the bow. To do this effectively 














you will no doubt require great speed. How fre- 
quently do we meet this demand? On every side 
we hear that’ ‘‘ Speed is the most powerful factor of 
modern war.” It is applied not alone to ships, but 
to rapidity and volume of gun firing. But both are 
useless without adequate supply. Of what use is 
a fast ship without armament, or what service are 
quick-firing guns without ammunition ? This ques- 
tion of the enormous and rapid consumption of coal 
and ammunition is a vital point, and without its solu- 
tion, great speed would be unattainable and useless. 

In the preface to his work Gabriel Charmes has 
said his studies were not theories, but discussions ; 
in fact, interrogations. As an interrogatory, his 
assertion that ‘‘ any vessel touched is a vessel lost,” 
has been answered by the Resistance experiments 
in the negative, if we believe the early reports ; 
but her injuries appear to have been more serious 
than was at first supposed, if we accept the state- 
ment of an observer whose report was quoted by the 
Army and Navy Gazette in its issue of November 6. 
An explosion that could produce the damage he has 
described would surely be a serious ordeal for 
engines, boilers, and connections. It would hardly 
be possible for them to remain in working order. 
If the ship had not sunk she could have been 
easily rendered hors de combat by a vessel possessing 
guns and ram. 

The exception that must be taken to Charmes’s 
discussion and conclusions is that his studies of the 
probable conditions of action have not been suf- 
ficiently comprehensive. He loses sight completely 
of the necessity of a different arm for various 
circumstances, and while he commences with tor- 
pedo boats as the only type needed, he concludes 
by advocating cruisers, gunboats, and torpedo boats 
carryiiig guns, ram, and torpedoes, constituting an 
attack much more powerful than that—torpedoes 
alone—on which he based his argument. Had he con- 
sidered the colonial protection that will be soon de- 
manded, if France’sfuture greatnessand salvation are 
to be founded on her colonies, we fail to understand 
how he could advocate the abolition of large armour- 
clads when the protection of these interests may 
require the transfer thereto of 10,000-ton barbette- 
fort-ships—or to use Charmes’s words, ‘‘ veritable 
floating citadels’—where are accumulated the ram, 
gun, torpedo, and all the other means of defence 
employed by the Navy of to-day. These will all 
be needed some day in the colonies, and when the 
emergency comes will probably be more surely, 
expeditiously, and economically sent in an armoured 
ship than in any other way. 

Vessels of suppleness and agility will have their 
place and are of vital importance, but they cannot 
take the place of armour-clads. Both are needed for 
their special purposes, and no admiral will be sure 
of success if he omits them from his squadron. 
To those countries possessing outlying colonies 
large armoured ships are a necessity, and for cer- 
tain situations cannot be replaced by torpedo-boats 
or cruisers of any type. Jn fact, in the few months 
that have passed since Charmes’s letters were pub- 
lished, the type of torpedo-boats represented by 
his ideals, No. 63 and No. 64, has become nearly 
obsolete, and in its place we already find boats of 
twice their size, while the efficiency of the Whitehead 
torpedo has-been repeatedly shown to be exceed- 
ingly doubtful. His acceptance of the power and 
range of this torpedo is indeed greatly exaggerated. 
Practice has not proved the results he quoted, to be 
other than occasionally attainable. 

Experiment and service have indorsed much that 
he believed would result, but he was too enthu- 
siastic, too sanguine, too far-believing in the 
completeness of torpedo warfare. He did not 
stop to consider that naval construction would offer 
increased resistance to the attack. Just as armour 
has been developed to keep out and break up the 
projectile with its increasing energy and toughness, 
so has the strength and interior construction of the 
ship rendered it less liable to annihilation by the 
torpedo. Just now the gun is ahead ; perhaps, 
too, the torpedo ; but the results of the Resistance 
experiments have given the latter a check, no doubt 
temporary, but none the less a check. 

In his argument, Charmes has cited the examples 
set by Denmark and the United States in acquiring 
a number of light ships instead of spending vast 
sums of money for armour-clads. But it must be 
remembered that the former exerts no important 
colonial policy, while the latter has not made even 
a pretence of defence, trusting (it may be foolishly 
and too long) to the great oceans that separate her 
wealth from other powers. 
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THE RAILWAY DEPARTMENT OF 
NEW SOUTH WALES. 


TxE false position in which the engineering staff 
of the ‘‘ Lines in Operation” branch in the Railway 
Department of New South Wales has been placed 
for some years past, in being directly subject to an 
authority that has shown itself to be singularly 
amenable to the evil influences which have made 
the department almost a byword in the colony, is 
bearing fruit in the direction that was naturally to 
be expected. In Encingeerine of July 24, 1885, 

age 83, we called attention to the attempt made 
~ the Commissioner for Railways, in conjunction 
with the then Minister for Public Works, to fasten 
upon the locomotive engineers responsibility in 
connection with the supplying to the department, 
under the order of the Commissioner, of the 200 
dump-cars to which we have more than once 
referred—a. responsibility which we then showed 
was not warranted by the circumstances. That a 
feeling of distrust in the bona yides of those in 
authority should result from the unfair treatment 
to which we then drew attention, is not surprising. 
That it exists in the New South Wales Railway 
Department is evident. 

On the occasion of a recent debate in the Legis- 
lative Assembly, on a motion for the adjournment 
of the House for the purpose of calling attention 
to papers which, it was alleged, showed corruption 
in the placing of Government orders with local 
firms for rolling stock, the following minute, 
written by the Commissioner for Railways to the 
locomotive engineer, was read: ‘‘ Let me know 
to-day if the van is a good van for the purpose, and 
can be used with advantage, as there are so many 
doubts expressed, or rather insinuated, capable, no 
doubt, of after expansion if the van should fail—so 
much apparent desire to shirk responsibility that 
I lose confidence. I want the officers to speak 
their minds boldly. If the van is not good, let it 
be so stated plainly, and I shall know what to do. 
Mr. B——d need not be afraid that any conse- 
quences will follow upon what appears to be an ex- 
cessive estimate he made, when the question was 

ut to him as to what the cost would be of convert- 
ing a sheep van intoan Evans car.” The foregoing 
is anything but a flattering minute to the officers 
immediately concerned, and it is much to be 
regretted in every sense that those occupying 
responsible positions on the technical staff in 
the Government service of one of our most im- 
portant colonies, should require to be urged ‘‘ to 
speak their minds boldly,” under the assurance that 
they ‘‘need not be afraid,’ But if the railway 
authorities of New South Wales at length find it 
difficult to get candid reports from some of those 
who occupy positions of trust and responsibility, the 
authorities have only themselves to blame. Hitherto 
little encouragement has been given to officials ‘‘ to 
speak their minds boldly.” It would be found, we 
have no hesitation in saying, on investigation, that 
those who have had the honesty and courage to do 
so have, as arule, been subjected to every kind of 
abuse and persecution, even to the length at times, 
of being driven from the service. No wonder then 
that a disposition is manifesting itself to avoid the 
consequences of ‘‘ plain speaking,” and that the 
Commissioner for Railways is beginning to ‘‘ lose 
confidence ” in those—even of his own selection be 
it noted—to whom, from their position he would 
naturally look for guidance on technical matters, a 
oss of confidence that is, doubtless, heartily reci- 
procated, 

It is well, however, that a change for the better 
is showing itself in a new-born desire on the part 
of the railway authorities for candid and honest 
criticism. We have, nevertheless, little faith in 
the lasting quality of this new-born zeal for plain 
speaking on their part, unless a radical change be 
made in the constitution and maragement of the de- 
partment. It is not improbabie that it had its 
origin in the advancing shadow o; the new Railway 
Management Bill, which, under the pressure of 
public opinion, has recently been introduced by the 
Government for the purpose of freeing the Railway 
Department from the political and other influences 
to which it is exposed by the operation of the ex- 
isting Railway Act. It is to be hoped, in the inte- 
rests not only of the public of New South Wales, 
but also of the professional staff employed in the 
public service of the colony, that little time will be 
lost in passing into law a thorough and effective 
measure of the kind. If the railways were placed 
in capable hands, and freed from the pernicious and 








costly influences under which they now suffer, there 
is no reason why they should not at no distant date 
contribute a handsome addition to the public 
revenue, in place of being, as at present, a positive 
loss to the community. 





THE COST OF COAL CARRIAGE. 

THERE are indications that the question of the 
carriage of cual by railway will speedily come 
into prominence. It is to the coal trade that we 
owe primarily the railway system, and early in the 
history of that system the question of the cost of 
carriage of fuel induced special legislation. When 
George Stephenson was asked to make the survey 
for the Stockton and Darlington Railway, Edward 
Pease asked him to remember that it was for a 
‘‘ great public way,” which was to endure ‘‘as long 
as any coal in the district remains.”” The pro- 
moters of the railway had fixed 4d. per ton per 
mile as the maximum rate for the carriage of coal, 
but a clause was introduced, by which only 14d. 
per ton per mile was allowed to be charged on coal 
intended for shipment in the River Tees. The low 
price was intended to hurt the company, but it gave 
an impetus to the export trade in coal and very 
speedily enlarged its traffic. In the first year after 
the opening of the line, more than 41,900 tons 
of coal passed over it, and the receipts from 
that traflic were 7984l.; each ton of coal paid 
roughly 3s. 10d. for the whole journey, but 
not a sixth part of the total was shipped. As 
the years passed on the proportion of the coal 
shipped very largely increased, and thus the re- 
ceipts per ton fell off, owing to the gradual re- 
duction in charges. We find at the end of the 
eighth year of the company’s existence that more 
than three-fourths of the total tonnage was shipped, 
and that every ton of coal carried on the line did 
not pay much more than 2s. 6d. for the transit. 
The opening of other lines of railway diverted 
much of the traffic for shipment, and so brought 
about a change. In time, too, the development 
of the iron trade had its influence on the cost of 
carriage, or rather on the receipts of the com- 
pany, and gradually a threefold scale of charges 
arose, which very greatly added to the difliculty 
in deciding as to the actual mileage rate for 
coal. In the only available figures for the later 
years of the Stockton and Darlington primal com- 
pany, ‘‘coal and coke” are given together, in 
quantity, and not only that, but the mineral re- 
venue is given as a whole. It is possible that 
the ironstone traflic might have a similar mile- 
age to that of coal, but this is uncertain, and 
thus we find the actual receipts per ton of 
minerals for the year 1860 to have fallen to 
(roughly) 1s. 8d. But it must be remembered 
that the company’s system included many short 
branches—lines from mines to works—and that 
there was a limit to its length which was greatly 
changed when, by the amalgamation of the line 
with the North-Eastern, there was a longer mile- 
age to travel, and the payment for the transit 
of coal to’ the ports was not divided between 
two companies. For the larger line, there are 
some interesting but incomplete figures, a number 
of which were given in a speech by a late 
chairman of the company, and which may be thus 
looked upon as official. From these we find that 
the average receipt per ton of coal and coke for 
landsale purposes—that is for all except shipment 
—was just about 2s. 6d.; but on the other hand 
the larger quantity of coal carried for shipment in 
the same year—the year 1877—was taken on the 
average at about 1s. 3d. per ton, or just about half 
the rate of the landsale coal. And taking a 
quantitative average of the whole of the coal carried 
in that year, the average receipt, according to a 
calculation founded on the figures given by the 
gentleman previously referred to, was just about 
ls. 1ld. From other sources as authoritative, we 
draw up the following brief table, premising that 
figures for other years vary, and that the proportions 
of the consumption for household, manufacturing, 
and shipping purposes very materially affect the 
relative averages for different years. The following 
are the average sums received by the Stockton and 
Darlingion Railway and the North-Eastern Rail- 
way for the years named—the average being in 
each case taken for the whole of a year, though 
the termination of the fiscal year during the earlier 
dates, did not coincide with the calendar. And the 
average is, further, spread over the whole of the 
coal carried on the line for all purposes, 


s. d. 
Year ending in — (coal) : a per ton. 
>»  1860(minerals) ©. 1 8 3 
ee Be 1875 (coal and coke)... 1 11 és 
9 ” 1 ” 39 1 11 ” 
” ” 1 ” ” 7% ” 


The tendency to the lower rate is remarkable, as 
shown by the above Table. It will be noticed that 
there is one apparent break in the descent in cost of 
carriage, but it is apparent only. The first three years 
given are years when the coal traflic from (say) the 
Auckland district forthe shipping ports would be car- 
ried over two railway companies’ lines, and therefore 
the lowest rate per ton in these years—Is. 8d. per ton 
—was a rate for minerals for a part of the distance 
on some portions of the traffic. But in the later 
years the two lines were amalgamated, and thus 
the full sum paid for carriage went into the coffers 
of one company, whilst the tonnage of coals and 
coke was not disturbed in its proportion. Hence 
if, in the third year given, the same rate had been 
paid to the second of the two railways as was paid 
to the first, the rate would have been 3s. 4d. 
per ton, less any duplication of charges. And thus 
there has been a continuous decrease, as far as 
can be known, in the rates charged per ton 
for the carriage of coal on the great line of 
the north-eastern district. In part this is trace- 
able to the large increase in the shipments of 
coal. The trade in coal has gone from the Tees, 
where the founders of the first railway hoped to 
place it; and it drifted to West Hartlepool, the 
Wear, the Tyne, and other parts, all of which are 
now more or less served by one great railway ; more- 
over the quantity sent out of the ports that line 
serves, is far more than it was. Again, therehas been 
the construction of lines to facilitate the carriage of 
coal—lines more direct, branches to cut off circular 
routes, and other methods of minimising dis- 
tances. But when allowance has been made for all 
this the fall in the sums paid for the carriage of 
coal is so great that it is apparent that the railway 
company which now almost exclusively serves the 
north-eastern coalfield, as far as railway transit is 
needed forit—the North-Eastern Railway—has made 
substantial reductions in the cost of the carriage of 
fuel. It is as well that the fact should be recorded, 
for the companies, as a whole, have sins enough to 
answer for. Still in that great branch of its trade, 
and especially in that part of it which is for ship- 
ment, the reductions made by the railway company 
have been numerous and, on the whole, have been of 
a character to foster the trade, whilst the result is 
shown in the Table in which we have given the 
cost of carriage of coal on railways in the north- 
east for sixty years. Itis to be regretted that we 
have not comparative facts for other railways to 
put side by side with those given above, but as they 
are fresh they will serve a useful purpose in the 
future for purposes of contrast. 





THE WEATHER OF NOVEMBER, 1886. 

NovemsBer has been remarkably mild and quiet, 
with high steady pressure during the latter part, 
attended with much fog in England and mist in 
Ireland. The mean atmospheric pressure and 
temperature at extreme positions of the British 
Islands to which the Isle of Man is central were as 
follows : 











| 
| Mean | Difference | Mean Difference 
Positions. | preggure, from Normal. | —- from Normal. 
in. in. | deg. deg. 
North 29.68 | below 0.09 46 above 4 
South 29.94 nil 50 m 3 
West 29.80 | below .08 | 49 % 4 
East 29.85 | » 02 | 45 a | 
Central 29.83 | = «008 | 48 et Kd 





The distribution of rainfall in frequency and 
amount is roughly represented by the-following re- 
sults : 








Difference 

Places. Rainy Days. Amount. fecen eiceaed. 
in. in. 
Sumburgh 27 4.23 below 0.01 
eo 23 2 56 oo 
Valencia 25 5.23 sir eae 
Yarmouth 20 2.66 ac) Se 











~The daily general directions of the winds yield a 
resultant from W.S.W., equivalent to a wind blow- 








ing from that direction during eleven days. The 
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mean distribution of barometrical pressure was 
almost normal. The mean temperature was every- 
where above the normal, though the coldest weather 
was experienced in the east. These results are in 
correlation with the prevalent west-south-westerly 
winds, for the normal resultant wind for the month 
is W. by N. Rainfall, however, though over 
frequent, was less in amount that might be inferred 
from such winds. All districts had less than the 
usual quantity, though in Scotland and Ireland it 
was very nearly normal. Rainfalls exceeding 1 in. 
in twenty-four hours were measured on the 6th at 
Liverpool, 1.64; at Holyhead, 1.53; at Shields, 
1.28; on the 7th, at Shields, 1.01. Aurora was 
seen in the north on the 2nd, 3rd, 4th, and 24th. 
A thunderstorm occurred in Ireland on the 3rd, and 
one at Aberdeen on the 10th. The temperature 
observations at 8 A.M. showed remarkable contrasts 
on the 8th, Scilly, 49 deg. ; Oxford, 33 deg. ; on 
the 19th, Scilly, 54 deg. ; London. 31 deg. ; on the 
20th, Wick, 54 deg. ; Belfast, 31 deg.; on the 22nd. 
Valencia, 54 deg. ; Loughborough, 31 deg. ; on the 
23rd, Valencia, 52 deg. ; Oxford, 29deg. ; on the 26th, 
Scilly, 52 deg. ; Parsonstown, 30deg. The highest 
temperature, 60 deg., was recorded at London on the 
3rd the lowest, 25 deg., at Markree on the 9th. A 
cyclonic gale formed over the central district and 
ores away eastward on the 6th. This gave the 
owest atmospheric pressure 28.9 in. ; the highest 
was 30.8 nearly on the 24th ; so that the barometric 
range was remarkably large, 1.9 in. During the 
week ending the 28th, an anticyclone was esta- 
blished over these islands, giving calms and light 
variable airs, attended with fog, intense cold and 
frost in places, especially south and east England. 
The fog in London, from the 23rd to the 26th, was 
excessively nasty, and the West-end had more than its 
usual share of it. The weather notations indicate 
19 overcast days in the south, 18 in the east, 15 in 
the west and centre, only 8 in the north; only 2 
clear days in the south, 5 in the other districts. 
These results would indicate unusual duration of 
sunshine in north Scotland. During the four weeks 
ending the 29th the duration of bright sunshine, 
estimated in percentage of its possible amount, was 
23 for these islands in the aggregate, east Scotland 
31, north-east England 29, east England and south 
Ireland 26, Channel Isles 24, west Scotland and 
north Ireland 23, north-west and south-west Eng- 
land 20, south England 19, central England and 
north Scotland 17. 

The Daily Weather Report has lately stated the 
probable changes in prevailing systems of wind and 
atmospheric disturbances, thus: ‘‘ Disturbance off 
the east of England may possibly travel slowly 
southward.” ‘*At Valencia, 13th, the barometer 
has ceased rising, and cirrus cloud is moving fast 
from W.N.W. ; thereis, consequently, some reason 
to believe that fresh depressions are advancing 
from the westward.” ‘* A disturbance which has 
appeared, 15th, off our north-west coasts, seems 
likely to move northward ; but over the south of 
Ireland there are indications of ‘a subsidiarydepres- 
sion. The latter system will probably take a more 
easterly course, and occasion an extension of rainy 
weather to our eastern stations with an increase of 
wind over the channel.” ‘‘ In London, 18th, cirrus 
cloud is moving from N.W., and it is not impro- 
bable that a new depression will shortly appear off 
our western coasts.” These anticipations seem to 
be made without rhyme or reason, and are nearly 
always wrong; but the main point with which we 
are concerned is this, upon what principles are these 
inferences made? If logical reasons were given 
upon scientific bases, the students of the weather 
charts could appreciate their soundness and validity, 
and indeed learn to make such probabilities for 
themselves. They cannot perceive the justification 
of the therefores and consequentlies, while explana- 
tions are entirely wanting. What, for instance, has 
cirrus to do with a storm not less than 500 miles 
distant? Such puerilities had better cease unless 
they can be substantiated. 





= 


CHILIAN RAILWAYS. 

Owr1ne to the peculiarly mountainous formation 
of Chili and Peru, and the fact that the mining 
wealth of the country is nearly all on a very high 
level, the railways constructed for the purpose of 
conveying the ores to the seaboard offer peculiar 
difticuities in constructing and keeping them going. 
As regards the latter point, since from the sea the 
primary line to the foot of the mountains contain- 
ing the ore must work its way along the valleys 
which drain the surrounding country, and since in 











the wet season the floods are sudden and severe, 
the greatest care and attention is necessary, first, in 
selecting the tracks for laying down the line, and 
when this is done in making the bridges, &c., 
strong enough to withstand the terrific rush of 
water suddenly brought upon them. It is hard for 
us in England to realise this, and to grasp the fact 
that what may lay for eight or nine months a per- 
fectly dry and arid course will after a night’s hard 
rain contain a foaming torrent running to a depth 
of from 12 ft. to 15 ft., and with a velocity of from 
12 to 15 miles an hour. 

The railway from Tongoy to Tamaia is a very 
good specimen of a Chilian mine railway, and a de- 
scription will doubtless be interesting. Tongoy, be 
it known to those who have never had the pleasure 
of hearing of that sand heap, is a small village 
about 20 miles south of Coquimbo, in Chili, and 
containing as it does a large smelting establishment 
and being the seaport for the celebrated Tamaia 
mines, may be said to be an important place of its 
kind. From Tongoy to Cerillos, a village situated 
at the foot of the mountain which the line has to 
ascend, the line is comparatively flat, rising only 
814 ft. in a distance of 30 miles. The main difli- 
culties in this part of the line are, as we have men- 
tioned above, the guarding against the sudden influx 
of water in the rainy season. From Cerillos the 
ascent begins in earnest, and the 2800 ft. difference 
of level between it and the highest point of the 
railway is accomplished by passing over a distance 


of 10 miles, the steepest gradient being 1 in 25, | 
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with a radius of curve of 187 ft. Itcan easily be 
imagined that with sharp curves like this, the heavy 














trains coming down have to proceed at a very 
careful pace. The brakes on the trains are primi- 
tive in the extreme, each truck being simply fitted 
with a hand brake, and the engines possessing no 
great power, so that a train descends with all the 
brakes set hard up, and the engines occasionally 
turning astern. In wet weather, which, however, 
in this climate very seldom occurs, the trains have 
to stop running. An attempt was made some time 
ago to get a train down in wet weather with the 
result that it gradually increased its velocity in 
spite of all attempts tostop it. The engine-drivers 
and brakesmen then thinking discretion the better 
part of valour jumped off, and the train on coming 
to the next curve left, the metals, and performed a 
somersault down the almost perpendicular side of 
the hill, arriving at the bottom in a much quicker 
time than was ever intended. The mountain at 
Tamaia is divided into about 20 mines, and about 
20 years ago used to pay about 20 per cent. Now, 
however, like the rest of the copper mines in Chili, 
it has come down considerably in the world, and at 
the present time pays little more than from 2} to 
3 per cent. 








MESSRS. B. DONKIN AND CO.’S EX- 
PERIMENTAL ENGINE.* 
(Concluded from page 488.) 

8 and 9. In the course of the trials it was found 
that if an excessive amount of melted suet were 
fed into the cylinder that it formed a non-conducting 
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| coat on the wall, and kept it at a uniform tempera- 
| ture. Two sets of experiments were, therefore, made 
| to determine the extent of this effect. In the first 
| (Table VII.) steam was admitted to the low-pressure 
| jacket only; into the high-pressure cylinder suet 
| was fed at regular intervals in varying quantities. 





* Erratum : In paragraph 6 of page 488 ante, thereis an 
error in the description of the results plotted in Fig. 11. 
Instead of ‘It will be noticed that when both jackets are 
idle, and that also when the jacket of the small cylinder 
is idle there is a lessened economy as the indicated power 
increases, while with both jackets in action the economy 
first increases and then decreases,” read ‘* When both 
jackets are idle and when both are in action there is a les- 
sened economy as the indicated power increases. With 
the low-pressure jacket only in action the economy is 
greatest at about 9} indicated horse-power,” 
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TABLE VII.—Svurr Experiments. 


ConpiTions.—Low-pressure jacket only on. Suet fed into 





high-pressure steam chest in varying quantities at regular 





intervals. Boiler pressure 491b, to 44 1b. Temperature of hot water and height over bay taken wetted — 

ond Us ; | Mean of Mean of ‘4 3 craic 
90, | 
Number of experiment .. xf 95 92 and 93 4%, “i. 96, 97, 89 94 | 88 
(98, 99, 101 J 

Duration in minutes .. ¢ 30 30 15 to 30 15 30 15 
Suet used per half-hour ; oz,; none 0.25 | 0.375 0. zB 0.85 | 1.5 
Intervals of feeding in minutes ms an 24 2to5 1 24 
Indicated power .. é 9.47 9.70 8.68 7.48 9.387 | 7.45 
Brake power F 6.78 7.31 6.46 | 5.84 7.24 | 5.85 
Indicated minus brake power. 2.69 | 2.39 2.22 1.64 2.13 | 1.6 
Revolutions per minute. . ; 96.93 | 104.47 96.76 | 97.27 103.46 | 97.43 
Cut-off in small cylinder + sy ae é, . | fafull | } bare rs to y's } vs gbare | vx 
Ratio of expansion a4 ee ale ps ee of o 7.9 7.73 - | 10.78 9.74 | 10.78 
Inches of vacuum by gauge ast iy --| 26.75 | 26.87 | 27.25 27.25 26.4 | 27.25 
Pound-degrees per indicated horse- -power , ea 441 | 412 412 406 402 | 402 
Jacket water, pounds per indicated herse- -power per minute , 7 0.153 0,165 0,112 0,153 0.1.62 0.215 





TABLE VIII.—Svurr ExperiMents. 


Conpitions.—Air in both steam jackets. 


Suet fed into high-pressure steam chest in varying quantities at regular intervals. 


Boiler ae 43 Ib. to 44 Ib, edcnmatn of hot water and height over bay taken every miuute. 

















| Lard oil | “Russian | 7 “| 
} tallow | 
Number of experiment .. 104 102 | 108 109 100 103 106 | 107 
Duration in minutes 20 15 15 15 30 15 20 | 1b 
Suet used per half-hour oz. none 0.15 0.25 0.25 0.35 0.75 3 6, viz., 
|3 oz. in each 
(cylinder, none 
jin valve chest. 
Intervals of feeding in minutes é 7% 5 2) 2h 2 1 four times per minute 
through grease cock. 
Indicated power 10.79 8.84 9.47 9.70 9.31 8.46 8. | 
Brake power 2. 6.75 6.75 6.63 6.76 6.77 6.83 6.76 | 6.83 
Indicated minus brake pow er .. + 04 2.09 2.84 2.94 2.54 1.63 2.03 a 
Revolutions per minute .. 96.5 96,5 94.7 96.53 96.7 | 97.6 96.55 97. 
Cut-off in small cylinder... i & bare & bare § full ys full | § bare $ full . fant 
Ratio of expansion ° 4.7 6.4 6.4 6.15 6.7 | 6.4 7.36 7.36 
Inches of vacuum by gauge . 27.25 27.5 27.3 27.22 27.28 | 27.5 27.35 27.4 
Pound degrees we r indicated horse- 
power Pm . - 593 532 | 500 507 483 476 449 | 433 
| 


TABLE IX.—Water Fred 


ConpitTioxs.—Water was run continually into the grease cock on low- 





INTO THE LARGE CYLINDER. 
Spe cylinder, from which it was drawn into the 











cylinder at varying rates. Boiler pressure 40 1b, to 42 1b. Temperature of condensing water and height over bay taken every 
minute. 
J ». Pre 
a pad Steam in neither Jacket. 

Number of experiment ‘ 116 117 118 121 119 125 124 128 
Duration a in minutes _ 20 15 20 20 | 20 10 15 15 
Pounds of water fed into low- egal cylinder | 

per minute oe none 0.55 0 04 | O58 0.56 14 1.6 
Temperature of the above water .. deg £. se 150 és 199 145 56 203 204 
Suet used per hour in cylinder on } 3 3 | 3 t } 0 } 
Indicated power 9.63 9.23 9.81 8.88 10.05 9.04 9.23 8.84 
Brake power .. 6.7 0.71 6.79 5 84 6.78 5.84 5.8 5.81 
Indicated minus brake power 2.93 2.52 3.02 3.04 3.27 3.20 3.43 3.03 
Cut off in small cylinder 4 1x } } 4 full hi Z 1g 
Ratio of expansion . as oe %: 7.64 6.8 6.38 5.38 4.5 5.0 4.7 5.0 
Inchcs of vacuum by gauge eck Se 25 27 25.7 26.5 25.2 25.5 25.5 
Pound degrees per indicated horse- power ° 405 602 504 571 559 564 645 628 
Jacket water - indicated horse- sas er per 

minute : ‘ 0.05 0.09 | 

TABLE XI.—TuHrorriinGc [XPERIMENTS. 


Conpitions.—Steam taken through low-pressure ten to high-pre 


of hot water and nee ov 





ssure steam chest. Boiler pressure, 40 lb, to 42 1b. Temperature 
er bay taken every minute. 








j 

Number of experiment 720 = ¥ | = | 4 | 18 = - | = 
) ior in minutes. : é NS 
te ip ‘ ae * . Lb han { Expansion valves not cutting off atall. 
Cut-off in small cylinder i's Ys 4 bare "5 bare i Main valve cutting off at 3 full. 
Ratio of expansion 8.38 8.38 7.73 | 15.8 | 
Indicated power 8.65 9,22 9.25 5.79 | 6.16 | 6.23 6.06 5.94 
Brake power .. 6.81 6.73 | 6.77 3.88 4.01 | 4.01 4.05 4.12 
Indicated minus brake powe r yy 1.84 2.49 2.48 | 1.91 | 2.05 | 2.22 2.01 1.82 
Inches of vacuum by ‘gauge eel a's | er! 25 | ef oss | ost 75 one Ps 

Temperature, out ; 93.1 95.23 | 96.87 94.7 103.12 102,6 104.6 95.03 
2 8 ( ~» in 62.5 60°25 | 62.25 59.75 62.37 | 61.25 60.75 58.0 
si rise. 30.6 ° 84.98 | 34.62 34.95 40.75 | 41.35 43.85 37.08 
ne | Pounds per minute over 7 in. bay 108.06 105.33 | 102.62 | 68.4 68.56 | 65.5 61.37 72.2 
© £ \ Pound degrees per indicated horse-power 382 394 | 384 413 453 437 444 450 
Jacket water per indicated horse- mene = ste sate saint mare | al oie 0.075 

minute ee . . 74 | 72 | .08 \ 3 ‘ 

Revolutions per minute .. ss os : ‘| 9725 | Pe | 96,8 £6.9 102 100.3 101.2 103.13 


One trial, No. 95, was made without suet, and in it | 
the difference between the indicated and brake | 
horse-power appears more than usual. Diagrams | 
relating to these trials are given in Figs. 12 to 14, 
while the curve in the left-hand corner of Fig. 15 


illustrates the general results of experiments 95 to | 


98. This shows that the pound-degrees from 441 
without suet fell to 402 with .85 cz. per half-hour, 
and that beyond this amount they are constant. 
With airin both jackets (Table VIII.) and suet fed | 
into the high-pressure steam chest, there was a more 
marked improvement (Fig. 15) as the amount in- 
creased, although no expenditure of suet is equiva- 
lent to the use of the jacket. Experiments 104 was 
made without suet, and gave 593 pound-degrees as a 
result ; itis noticeable for the great difference exist- 
ing between the indicated and brake horse-power. 
In Experiment 107, 6 oz. of suet were fed into each 
cylinder per hour, and the pound-degrees fell 433, or 
nearly 100 below the best result gained (Table IL., 

page 488 ante) without the use of jackets, and 186 
belov the worst. The diagrams of Nos, 104 and 107 














are given in n Fig. 12. iiaiadiaalaa 108 was with lard 
oil, and 109 with Russian tallow. 

10. As an alternative plan water was fed into the 
| low-pressure cylinder, and the effect it had on the 
efficiency of the engine was measured. These trials 
are divided into two series, in the first of which 
|\(Fig. 16) there was steam in the low-pressure 
| jacket, and more in the high-pressure jacket. In 
| the second trial both jackets were empty. Com- 
paring the first two trials (Table IX.), it will be 
seen that the addition of the water increased the 
heat rejected by 25 per cent., while the subsequent 
series of experiments showed that each increment 
of water from 0.4 lb. per minute to 1.4 Ib. in that 
time, decreased the efficiency in a marked degree. 

11. The next trial was of a totally different 
character, and was directed to ascertaining the 
effect of different speeds on an engine of the de- 
scription under observation. Steam was admitted 
to both jackets, and the engine was run for half 
an hour at 51 revolutions per minute, and then for 
an equal time of 121.5 revolutions. The pound- 





degrees were 375 and 368 respectively, the latter 
showing an efficiency of 1.7 per cent. better than 
the former. As the indicated power was more than 
double (Table X.) at the quick speed than at the 
TABLE X.—Speed Experiments. 
Conditions.—Steam in both jackets. Duration of experiment, 
half anhour. Suet lubricator shut off. Boiler pressure, 40 lb. to 


41lb. Temperature of hot water and height cver bay taken every 
minute. 








Number of experiment a 51 | 52 
per minute oe 51 |} 1215 
Indicated power > Rr 3.79 8.52 
Brake 2.55 6.08 
Indicated minus brake pow er 1,24 | 2.44 
Cut-off in small cylinder --| x full | fy bare 
Ratio of expansion .. “| 14.4 11.2 
Pound- degrees per indicated horse- “power! 875 j 368 





slow, this difference has not much significance, and 
cannot be held to prove that rapid running brings 
any economy. 

12, The final experiments relate to a comparison 
of the effects of governing an engine by throttling the 
steam and cutting it off at an earlier point. The 
first four trials (Table XI.) were made at point of 
cut-off varying from seven-sixteenths to three-six- 
teenths of the stroke, and the latter four with the 
steam pressure in the small cylinder reduced to 
below 15 lb., and the expansion valve not cutting 
off at all. The valve in the low- -pressure cylinder 
had an invariable cut-off at seven-eighths stroke. 
The average pound-degrees in the experiments in 
which the regulator was affected by the throttle 
valve, was 446, and in those in which the cut-off 
was varied 393, showing an economy of about 12 
percent. Fig. 17, page 577, shows the diagrams of 
experiments Nos. 133 and 134. 

This concludes the list of the experiments, and we 
think that all will concede that it not only reflects 
the greatest credit on the patience and ability of 
Mr. Bryan Donkin, Jun., and Mr. Salter, by whom 
the trials were carried out, but the series is also 
unique in steam engine research. No doubt many 
of the points have been the object of inquiry before, 
and were fairly settled years ago, but some, such as 
the effect of the introduction of oil and water respec- 
tively into the cylinders are, as far as we know, 
entirely novel, while the series, taken as a whole, 
has a completeness which has never yet been 
attained. Its chief value lies in the fact that all the 
experiments were made with the same engine, and 
thus are better comparable than if they had been 
conducted under varying conditions by different 
observers. The personal error, if any, is the same 
in each, and as the experimenters have had a long 
experience, not only in this class of work, but with 
this identical engine, it may be assumed that 
nothing has escaped their observations. 


NOTES. 
THOMAS SLAG AS A MANURE. 

Mr. H. Breer recommends Thomas slag as an 
economical manure especially if distributed as early 
as possible in the season. The slag is to be mixed 
with nitrate of soda and yields then good results 
with cats, A mixture of Thomas slag, nitrate of 
soda, and kainite, acts still better; the latter we may 
state is a mixture of the sulphates of potassium and 
magnesium, and chloride of magnesium, which 
occurs abundantly in the rock salt and potash salt 
mines near Stassfurt and Leopoldshall, and is largely 
used as a manure, mostly together with other salts. 
Mr. Bieler’s experiments have extended over some 
time and seem to deserve attention. 


CaRBONS FOR INCANDESCENT LIGHTING. 

In a paper read before the American National 
Electric Light Association on September ist, Mr. 
A. S. Hickley advanced the view that an excellent 
carbon for electric incandescent filaments is formed 
by taking a soft vegetable fibre and coating it with 
a fine animal carbon. Its durability is great and it 
can be brought to a high degree of incandescence. 
Similarly a good large carbon is made by building 
up a number of small ones intermixed with finely 
spun glass, then wrapped with a good animal carbon 
before final carbonising. The carbon communicates 
sufficient heat to render the glass conductive for the 
time being. A carbon of this construction remains 
hot for a considerable time after the current is 
withdrawn. Coating the vegetable fibre with 
another material, whether animal or vegetable, 
greatly increases the value of the surface. Innu- 
merable tiny semi-arcs appear on the surface when 
heated to a state of high incandescence, thus in- 
creasing its illuminating power. The function of 
the animal carbon surrounding the softer vegetable 











carbon is to preserve it from disintegration even 
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when highly incandescent. Such a carbon, Mr. 
Hickley says, can be heated until it gives a blueish 
tinge, and enables a person to readily distinguish 
colours. 
Tue Resistance or MAGNETITE. 

Professor S. P. Thompson, in order to test 
whether electrical conduction in certain mineral 
ores and metallic oxides is not accompanied by 
electrolysis, has measured the conductivity of mag- 
netite or magnetic iron ore. The sample selected 
was a fine homogeneous piece of ore from Arkansas, 
and was reduced by the lapidary’s wheel to a paral- 
lelopipedal bar. It was 5.53 centimetres long, 1.52 
centimetres wide, and 1.27 centimetres thick. It 
was placed between electrodes of platinum foil 
clamped by screws and heated in a bath of paraftin 
oil up to 135 deg. C. if necessary. A test was 
made for electrolytic ‘‘ polarisation,” but the result 
was very small and indicated rather an electro- 
chemical origin. The resistance was measured and 
found to diminish very remarkably as the tempera- 
ture was raised. Thus at 23 deg. C. the resistance 
of a centimetre cube was 0.719 B. A. units ; while 
at 133 deg. C. it was only .287 units. A somewhat 
longer and thinner bar of hematite showed a re- 
sistance of 108 megohms, which, in a preliminary 
heating, fell to 81 ohms. 


THE Russian PETROLEUMS. 

According to MM. Beilstem and Kurbaton and 
others, the petroleums of Pennsylvania are not ex- 
clusively composed of saturated carburets, but in- 
clude a small proportion of naphthenes and naph- 
thylenes which constitute the chief element in the 
petroleum of Baku. ‘The liquid asphalte of 
Pechelbronn, in Alsace, also contains a volatile 
ingredient of the nature of turpentine. Virgin oils 
have recently been found in the province of Tiflis, 
which approach those of America in composition. 
Light and heavy petroleums have also been found 
in neighbouring beds at Becheveli and Tschungnelek, 
in the Crimea. The virgin oil of this last locality 
is, according to M. Le Bel, extremely rich in carbon. 
It weighs 0.913, and furnishes at over 250 deg. 
Cent., 33 per cent. of very dense volatile oils. Ex- 
amination shows that the Tschungnelek petroleum 
is similar to that of Baku in composition, and M. 
Le Bel, from experiments made on specimens of 
Baku essence obtained from the house of Nobel, has 
recently shown that the parts of Russian petro- 
leums volatile above 60 deg. Cent. do not contain 
naphthenes, a fact which argues their identity with 
the hydrides of benzine. 


A TELEPHONE oF 1868. 

In the archives of the American Patent Office 
there is a description of an ‘‘ electro-phonetic re- 
ceiver” for use in telegraphy which was described 
and patented by Mr. Royal E. House in 1868 ; the 
number of the patent being 77,882. This apparatus is 
in reality an electromagnetic receiving telephone ; 
and it consists essentially of a double-poled electro- 
magnet over which is a pivotted iron armature 
limited in its play so as not to come into contact 
with the poles or move too far off. This pivotted 
armature carries an arm or crank which is attached 
to the centre of a tympan or diaphragm to which 
a mouthpiece or earpiece is attached. When put in 
circuit with a microphone and battery it acts as a 
telephone receiver ; and the instrument with slight 
modification of form has been adopted by the 
Wallace Telephone Company, of 150, Broadway, 
New York. Mr. House is known in telegraphic 
circles as the inventor of one of the early printing 
telegraphs, and is now some eighty years of age. 
Whether the discovery of his ‘‘ electro-phonetic re- 
ceiver” will upset the Bell patent in America cannot 
of course be safely predicted ; but some authorities 
seem to think that it anticipates Bell. It is not 
clear whether he designed the apparatus for trans- 
mitting speech or merely as a sound telegraph ; but 
presumably the latter. 


Derr Sea PHOTOGRAPHY. 

The electric incandescent light which has been 
applied to the taking of photographs in such in- 
accessible places as underground cavities, mines, 
and so on, is now to be tried by MM. Bonfante and 
Massonneuve for photographing the sea bottom, 
sunken vessels, and submarine works. Divers may 
be employed in the work, because photography 
now-a-days can be learnt ina few lessons. Again, 
by suitable electrical arrangements the negatives 
may be taken from above water, the light be let on, 
and the camera manipulated from a distance. While 
upon this subject we may mention that M. Marey, 
the well-known experimenter in instantaneous pho- 





tography and the analysis of movements, has suc- 
ceeded in producing photographs with an exposure 
of two-thousandths of a second, and he proposes to 
reduce this period still further. M. Chevreul, the 
illustrious French centenarian, has enabled him to 
do so by devising an ‘‘absolute black” background 
against which the illuminated object is seen. If 
the background emit light it is found that the 
rapidly revolving shutter or obscurator employed 
is rendered less effective, and so it is of great im- 
portance to have a perfectly black background. 
The background of M. Chevreul is obtained by 
using a box or case blackened inside, and piercing 
ahole in the wall. M. Marey employs black velvet 
to form the background, and care was taken to 
avoid dust, which sometimes emits a little light. 


Aw Opticat Baton. 

M. J. Carpentier has introduced into the Grand 
Opera House at Paris a new apparatus for trans- 
mitting the beats of the musical conductor to 
choristers or instrumentalists placed in the scenes 
where they cannot see the conductor himself. In 
short the apparatus transmits to a distance the in- 
dications of rhythm, and enables a musical con- 
ductor to guide musicians who are out of sight. M. 
Carpentier has employed a system of optical 
illusion for this purpose. Upon a black panel two 
furrows are made forming between them the angle 
ordinarily described by the baton of the chef 
WV orchestre. In each of these furrows a square rule 
is mounted so that it can rapidly pivot round its 
axis for a quarter of a turn, and show alternately 
two of its faces. Of these faces alternately appa- 
rent, one is black like the panel and the other is 
white. When by a sudden movement the white 
face is replaced by the black face, the rule seems to 
disappear. If at the same time the inverse move- 
ment is produced for the second rule, that appears. 
The eye, which goes alternately to the rule which 
is white seems to see a single rule move between 
the two extreme positions. A simple mechanism, 
of which the principal organ is an electro-magnet, 
allows the simultaneous pivot movement of the two 
rules, and the conductor has only to press on a 
button or pedal in following the rhythm, in order 
to work the optical apparatus. The effect is based 
on the persistence of impressions on the retina. 


Eeyrtian ENGINEERING. 

At a recent meeting of the French Society of 
Civil Engineers, the definite failure of the Airy 
screw wheels for raising the Nile water into the 
canal system of Egypt, and which had been carried 
out some years ago in the Behara province by 
English engineers, was recorded with a good deal 
of justifiable satisfaction. The discussion on the 
subject was confined to the Khatatbeh system, in 
which 13 millions of cube metres per day has to be 
raised to supply the Mahmoudieh Canal, which 
conveys drinking water to Alexandria. The con- 
cession for this work was granted to a company 
which placed the contract for a pumping station in 
the hands of an English firm. In its execution a 
short canal connected with the Nile was made, 
and ten large Airy screw wheels were placed with 
their axes across the canal, occupying its whole 
width. The ten screws were driven off one 
counter-shaft by three engines. This installation 
was finished in 1882, and it is claimed by the 
French engineers that its insufficiency was evident 
as soon as it was put in operation. In 1883 
the Behara Company, which had authorised the 
work, obtained a fresh concession from the Egyp- 
tian Government, by which the volume of water 
to be raised daily was increased to 2$ million 
metres. This time the company applied to MM. 
Farcot, who constructed a set of five turbines, each 
lifting 30 metres per second, the height varying 
from 20 in. to 10ft. These turbines are driven 
by Farcot-Corliss engines coupled direct to the 
shafts. This installation appears to be working 
with perfect success, and the President of the 
Society of Civil Engineers of France congratulated 
the profession, in the course of the séance above 
referred to, at the brilliant success that had been 
achieved on this important work, in which the 
English engineers had so lamentably failed. 


Layine Evectric UnpERGROUND Mats. 

Mr. Callender and Major-General Webber have 
lately brought out anew system of laying under- 
ground electric conductors. The essential feature 
of their plan is that every conductor should be con- 
tained in a separate case, from which it can be with- 
drawn for inspection whenever required, and then 
either returned or replaced by a new one. The cases 





are themselves good insulators, and are sealed against 
the inlet of moisture and gas, so that the conductors 
are not only protected by their own coatings, but 
are laid in a material which is a non-conductor of 
electricity. The cases are formed of blocks usually 
6 ft. long, of bitumen concrete, and are pierced 
with as many passages, of from 1} in. to 2 in. in 
diameter, as there are cables to be laid. The 
example shown in the annexed diagram has four 

















such passages. The blocks are jointed together 
by inclosing their ends in a saddle or hollow coupling, 
and pouring in molten bitumen. The alignment of 
the passages is secured by temporarily placing 
mandrels in them, and as they are perfectly smooth 
inside there are no edges or projections to scrape 
the conductors as they are drawn into place. At 
regular distances jointing-boxes are placed to 
permit of the cables being examined and withdrawn. 
Bitumen concrete does not expand with heat, is 
unaffected by the acids or gas found in street soil, 
and is one of the most durable substances known. 
It lends itself with great readiness to the exigencies 
of street laying. It is so elastic that it will follow 
the subsidence of the soil without cracking, and by 
the aid of heat it may be bent te pass under and 
over obstacles. It can be readily cut on the spot, 
and is not expensive. The cases are made to con- 
tain from two to six cables each, and all standard 
types are designed on similar lines. A working 
example may be seen every Tuesday at the Borough- 
road works of the Anglo-American Brush Company. 


A New Bone Cave 1n Betoium. 

Human remains have been discovered in a 
Belgian cave, which apparently belong to the age 
of the mammoth and rhinoceros. The discovery 
has been made by MM. Marcel de Puydt and 
Sohest in the grotto of Biche-aux-Roches, near 
Spy, in the province of Namur. The floor of the 
cave consists of a layer of brown clay which con- 
tained a skull of comparatively recent age. Under 
this was a bone bed of calcareous tufa containing 
remains of the elephant and a species of deer, and 
flint weapons, showing traces of use. Under this 
bed was a second layer of ossiferous earth, contain- 
ing remains of rhinoceri and deer, and rich in 
flints, bone implements, ivory plates of the mam- 
moth tusk, carved with rude figures, and fragments 
of pottery, including the bottom of a vase of regular 
form, and baked. Beneath this bed was another 
layer of brown clay with numerous bony fragments. 
Here at from 5 to 6 metres from the entrance to 
the cave two human skeletons were found, in a 
natural position, and probably entombed there. 
Along with the skeletons were found other objects, 
such as have been mentioned above. Under this bed 
was the barren carboniferous limestone rock. The 
skulls are of the type of the Neanderthal cranium, 
the bones being very thick (9 mm.); one, that 
of a woman, is dolicocephalous. The frontal sinus 
is very marked, and the brow low. In short, the 
characteristics of the skulls approach, for the most 
part, those of inferior races, and the other bones 
found seem to indicate a race of short men. The 
conclusion drawn from the discovery by M. Nadaillac 
is that the Neanderthal race of men, which M. 
Quaterfages has shown to be persistent through the 
ages, even to the present day, without being in- 
compatible with a very marked intellectual develop- 
ment, once lived on the banks of the Meuse in 
most remote times, working the flint, utilising the 
bones of animals and the tusks of the mammoth, 
making and firing vases of clay, burying their dead, 
and, in fine, possessing the rudiments of civilisation. 


Tue Licutinc or THE British Museum. 

The electric lighting installation at the British 
Museunr was amongst the earliest of those estab- 
lished in London. It was put down in a tentative 
manner, asan experiment, andas success wasattained, 
it gradually increased until it became of very con- 
siderable dimensions. At the same time the early 
arrangements became inappropriate for a permanent 
plant, and during the past summer these have been 
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remodelled under the superintendence of Mr. J. 
A. Barrett, the electrical engineer to the Museum, 
to whom the credit of the efficient lighting of the 
reading-room during the last five years is princi- 
pally due. The semi-portable engines have been 
replaced by a pair of horizontal engines, constructed 
by Messrs. Marshall, Sons, and Co., of Gainsborough, 
These work on to a common crankshaft upon which 
is a flywheel 13 ft. in diameter ; the power is trans-. 
mitted by a 30 in. belt to a pulley 4 ft. 4 in. in dia- 
meter, upon a line shaft which runs the length of 
the vault in which the machinery is placed. The 
engine is now driving 80 horse-power, but itiscapable 
of giving 240 horse-power, theestimated requirements 
when all the additions in contemplation have been 
made. At present the light of the reading-room isthe 
matter which appeals most strongly to the public. 
This apartment is 140 ft. in diameter and is amply 
illuminated by five arc lamps of 4000 standard 
candle-power each. These are focussing lamps, the 
lower carbon being provided with Siemens abut- 
ment pole. Over each lamp is an umbrella-like 
reflector lined with gilded corrugated glass. This 
distributes the light very evenly, and at the same 
time gives it a warmer tone than it naturally 
possesses. Four machines, one being spare, are 
provided for driving these lamps. There are also 
sixteen are lamps of 500 candle-power each distri- 
buted through the staircases, galleries, and grounds. 
These lamps are driven by two machines, and are 
placed eight in series. They are designed to 
facilitate circulation through the building on foggy 
days and dark afternoons, and to light the approach 
to the reading-room. The general collection has 
no artificial illumination, and the public is excluded 
at four o’clock. Two hundred glow lamps have 
been erected in the offices, the newspaper reading- 
rooms, the manuscript rooms, &c. In spite of the 
long distances to be traversed by the current to 
reach some of these apartments, the fall of electro- 
motive force is very small, the leads having been 
chosen of large section with a wise forethought 
which looks to future requirements. 


Proressor Biytu’s New GALVANOMETER. 

Professor James Blyth, F.R.S., has devised a 
galvanometer whose deflections are proportional to 
the current strength whatever their range. This is 
an improvement on the ordinary galvanometers, 
inasmuch as these do not give readings strictly pro- 
portional to the current strength when the de- 
flections are large. The new apparatus is similar 
in principle to the device of Faraday for showing 
the continuous rotation across the lines of magnetic 
force of a horizontal radial conductor carrying a 
current and having slipping contacts at its centre 
and circumference. It consists of two bundles of 
magnetised steel wires made in the form of cy- 
linders having narrow axial holes. These are fixed 
with their axes in the same vertical line, separated 
by a narrow gap, and so that the north poles of the 
one set of magnets face the south poles of the 
other. In this gap there is a sensibly uniform 
magnetic field with vertical lines of force. In the 
gap there is a thin circular disc of vulcanite having 
a central mercury cup surrounded by a concentric 
mercury cup at a short distance from it. A stout 
brass rod, having a thick piece of copper wire 
rigidly attached at right angles to its lower end, is 
so placed that its lower end dips into the central 
mercury trough, while its upper is suspended from 
a long, fine, torsion wire of steel or silver. The 
outer end of the copper wire is bent down so as 
to ‘dip into the concentric mercury cup. Stout 
copper wires are led from the mercury cups to ter- 
minals on the base of the instrument, and when the 
current is brought by these terminals through the 
copper wire it moves round in the magnetic field. 
The vertical brass rod acts as an axis for it, and 
carries a long pointer at its upper part, which indi- 
cates the deflection of the copper wire or radial 
conductor on a suitable scale of equal divisions, 
which may represent amperes. Tne whole appa- 
ratus is inclosed so as to shield it frem air currents. 
The turning moment of the electromagnetic force 
on the indicating axis is balanced by the torsional 
moment of the wire. Thus, let 
the current strength. 
the length of the radial wire. 
the magnetic induction. 
the torsion constant. 
the angle of equilibrium. 


s4iakN = AO; ori= 2A 9, 
a? N 


which shows that the current is proportional to the 


moun 


Then, 





angle of deflection. In the actual apparatus the 
mercury cups are made on the principle of 
the button-hole ink bottle, so as to prevent the 
mercury from being spilled when the instrument 
is moved about or knocked over. 








ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE Eprtor oF ENGINEERING. 

Sir,—Quietly hidden away among the mountains of 
Pennsylvania during the long hot summer and the fall, 
the high-sounding but froth fury of Mr. O’Neale’s second 
letter, in yours of September 3, rolled over me unheard, 
and when forgotten by most people, met my eyes on my 
return to this city, and I should have been content to 
forget the discussion also, and let it come to an end, had 
not Mr. O’Neale made certain charges against me, and 
claimed that he had an exceptionally favourable position 
for uiring information on the spot about American 
railroad practice, while mine was obtained from a linen- 
draper’s shop. 

ow, my opinion drawn from Mr. Neale’s first letter 
was that he was a summer tourist on a three-monthly 
trip, who had rambled through the country and seen a 
great deal in a short time, and seen it with prejudiced 
eyes, and now that I know Mr. O’Neale has been three 
years in this country, and notwithstanding his excep- 
tionally favourable position, &c., I donot think he knows 
very much about American locomotives yet. Indeed, I do 
not think Mr. O’Neale knows very much about manufac- 
turing locomotive engines in his own country, and I do not 
say this in any way reflecting on Mr. O’Neale asa first-class 
locomotive superintendent, for I have been contending 
in these letters that the development of the English loco- 
motive has been hindered and lowered to its present posi- 
tion by the absurd alterations and variations madein it by 
many railway men, that old-fashioned details have been 
retained, which should have been long ago sent to the 
scrap heap, and the inventions, the improvements of other 
nations, especially American, which have done so much 
to simplify, to cheapen, and to add to the life of the 
— have not been adopted, and I have said that the 
only way by which England could regain a first place in 
locomotive building would be to select first-class types, 
and to build say six or eight classes of engines and to 
duplicate them, and to allow no variation from them 
except by permission of a committee appointed for this 
purpose, 

r. O’Neale claims he has been connected with rail- 
ways for twenty-five years, and it is just during these 
twenty-five years that the English locomotive has been 
steadily deteriorating. At the same time, I am bound to 
say there are other English engineers who take the views 
of Mr. O’Neale, and I place them alongside the opinions 
of Mr. Dorsey. 


engine has nearly doubled its mileage. Now it will be 
seen that in 1860 the mileage of the English and American 
engine was about the same, and it becomes an interesting 
question to ask what has stunted the growth of the one 
and what has developed the other, and it is a remarkable 
fact that the adoption of steel in so many parts of the 
English engine during the last twenty-five years has not 
added to its feeble life. What is the difference between 
the English engine of 1860 and 1885? The English engine 
of to-day is an enlarged copy of the engine of 1860 with 
perhaps the addition of a bogie in front, all the old 
details with a few exceptions are the same, only power 
and weight have been added, and this additional power 
and weight have been placed on an unscientific basis, and 
the power and weight have enfeebled the engine ; but in 
thecase of the American engine, which hashad more power 
and weight added to it than the English engine, the power 
and weight have been put on a more direct-acting, 
simple, and scientific basis, and when the call was made 
for more work, the engine leaped up to the magnificent 
mileage as shown in the returns. And now let me bring 
these facts about the superiority of the American engine 
together. 


Mr. Dorsey's Figures. 


L. and N,-W. 
Railway. 
-271 cents 


Pennsylvania 
Railway. 
-148 cents 


160 tons 
-530 cents 


Cost of motive power .. 
Average load, tons and pas- 
sengers .. 20 ee -- 58 tons 
Total operating expenses .. 1.130 cents 

Board of Trade and Pennsyl- 
vania Railway reports, 1885 15,245 miles Penn. pass. 35,475 
Freight 26,464 


There are two reasons alleged for this greater cost in the 
working of English railways, 

1. The greater number of trains running on each given 
mile of railway in England. 

2. Inferior engines and rolling stock. 

As to how much is due to the first it is not within the 
province of this letter to discuss, but it is within the 
province of your readers to examine the English fancies 
and the American facts laid side by side in this letter for 
their comparison, and to form their own opinions as to 
which is to be the steam horse of the future. 

I always read with great pleasure the words which fall 
from Mr. Head, the able President of the Institution of 
Mechanical Engineers, and I am sure he will pardon me 
when I call his attention’to a great omission he made in 
his remarks about the American Watch Company. Mr. 
Head, like a good many Englishmen who speak about 
American machinery, gets the facts all right, but does 
not get down to the philosophy of the facts, and this I 
observe has been the case in like discussions in England 
about American bridges. Now, in 1876, I visited the 





watch works at Waltham, and along account from my 





EnGtisn Locomorivs. 

First Opinion.—"' As long as a line was in a bad condition and 
in the hands of a contractor no praise was thought too great for 
the American engine, but when it came into the hands of the 
company, and economical working became the question, it was 
otherwise. The American locomotive would keep on the road, 
while an English engine would soon find its way off, but the 
moment there was a good road to run upon there was no compari- 
son between the two engines in regard to the cost of repairs.” 


Second Opinion.—" The main difference in the locomotives of the 
two countries consisted in the general inferiority in the design, 
details, and materials, as well as in the finish of American engines. 
American locomotives were much inferior both in endurance and 
in economy of working to English-made ones. He had no hesita- 
tion in saying that wherein American practice differed from 
English practice it was to the disadvantage of the efficiency and 
durability of the American engine.” 

Third Opinion is by Mr. O’Neale, who says he holds an “ex- 
ceptionally favourable position for acquiring information on the 
spot about American railroad practice, and who says it would be 
ludricrous in me to compare the engines of the two countries 
together.” 


AMERICAN LOCOMOTIVE. 

Opinions of Mr. Edward B. Dorsey, Mem. American Society 

of Civil Engineers. 

(See his second paper on ‘‘ English and American Railways.”) 
‘*Who says he has passed nearly a year in England closely 
observing the railroad question, especially the data from which 
he obtained the p ger and ton mileage which is really the basis 

of the whole comparison.” 
Total Cost of Motive Power. 
L. & N.-W. Railway. : 

cents, Average cost of transporting. 
-271_ one _ton or one passenger per mile 


Opinion of Mr. E. B. Dorsey. 
L, & N.-W. Railway. Penn. Railroad. 
Average Load of all Trains. 
Freight trains, 78 tons. 
Passenger trains, 88 passengers. 
Average of all trains, 58.. 





Penn. Railroad. 
cents. 
-148 


295 tons. 
42 passengers. 
Tons and passengers, 160. 


Opinion of Mr. E. B. Dorsey. 

‘The actual cost of transporting one ton or one passenger one 
mile on the London and North-Western is double what it is on 
the Pennsylvania Railroad, and if this amount could be earned it 
would amount to an annual saving of five million dollars. This 
estimate is based on prices actually paid.” 





Now it was on account of these figures of Mr. Dorsey, 
which corresponded partly with my own views, that 
induced me in my last letter to you to say I would retire 
from this discussion ; I considered that they were of such a 

ave character that they ought to be confuted by some 
English railway authority. These figures have not been 
contradicted so far as I have seen, and I therefore place 
them alongside the English opinions so that they may be 
seen and weighed inst one another, and I now proceed 
to give some facts about the deterioration of the English 
engine during the last twenty-five years. 


___ Extracted from Board of Trade Returns. 


Mileages of engines for years 1860. 1885. 


North-Eastern Railway 
Midland Railway de ds e 
London and North-Western Railway 





21,280 
18,860 
16,506 


15,376—5904 
19,3844 524 
15, 245—1261 











Extracted from Pennsylvania Railroad Reports. 
spate. ) is 





Mileages for years 


Tin 
1858. | 1859. | 1860. | 1885. 


..| 20,376 |20,648| 22,858. 35,475 
..| 18,907 |15,868 18,318) 26,464 
| 


Passenger engines, miles run 
Freight engines 


It therefore appears from these returns that the milage 
of the finest type of English engine has been gradually 
growing less, the mileage of the finest type of American 
engines has been increasing, and in twenty-seven years 
the passenger mileage of the Pennsylvania Railroad has 
grown from 20,376 miles to 35,475 miles, while the freight 


| pen was published in the Zimes of what I had seen there ; 
| this paragraph I copy from that letter. 

‘*T was desirous of seeing how they obtained their 
scale, and Mr. Webster, the able engineer of the company, 
informed me he found the thousandth part of an inch 
too coarse a dimension and the ten-thousandth too fine 
and he was led to divide the millimetre into a hundred 
parts, and found it a proper proportion for his work, and 
it is from a series of gauges founded on this system that 
the whole of the watches are built up and the constant 
accuracy of all their dimensions maintained.” 

Now in this scale, this series of gauges, lies the philo- 
sophy of the success of the American watch, because it is 
the foundation on which stands the accuracy, the repeti- 
tion, the almost perfect duplication of a perfect machine, 
which no one can make any finer. 

The ordinary fineness of work for the principal part of 


the watches is asiath part of an inch, but for the very 
finest work they can sub-divide this into soath, or even 
roiwth part of an inch, and in the manufacture of standard 


gauges they can work to the swath part ofaninch. Now 


what has grown out of this system since 1876. The old 
factory torn down and doubled ; hand machinery —— 
by automatic machinery; watches made for half the 
cost; quantity increased three or four times; quality 
immensely improved ; in 1876 they were turning out 366 
watches a day; in 1886 they were turning out 1200 
watches a day ; and now I come to my moral and apply 
the wise warning words of Mr. Hi about watches to 
the manufacture of locomotives in England. 





How can I more vividly compare and contrast these 
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steam horses of England and America? how show the 
defects, hereditary and congenital, of the first, which have 
enfeebled its frame and are digging its grave? and how 
show the vigorous bounding life of the other which with 
heavier loads and quicker speeds has in twenty-seven years 
developed a double longevity? As I look on this English 
horse with its power thrown as indirectly on its work as | 
is possible, and as the result a dangerous and costly com- | 
— crank axle whose thin cheeks are rivetted and | 

andaged together, whose wheels are a built-up mass 
of unsuitable material designed in a wheelwright’s shop, 
and held together by its tyre, by bolts and patent band- 





travelling by limited trains as sumptuous as royal trains 
in Europe, while in ordinary trains the size of carriages 
and the comfort and convenience of passengers have been 
er eg Ren 

6. ms which then only carried from 10 to 15 tons 
are now being increased to carry 30 tons. 

7. And all this has been accomplished with a great re- 
duction in freight and enger rates. 

Now can Mr, O’Neale point out to me any improve- 
ments in English or Irish railways corresponding to this? 
Further, the American engine has supplanted the English 
engine in Canada, and is threatening to do so in the 





Tusk AMBRICAN WATCH. 

They began by studying the watch as a 
piece of mechanism. they did not copy it, 
piece of mechanism. 

They selected the best points of any 
current type. 

and improved them. 


They abandoned the pin and chain. 


firebox, brass tubes. 
They introduced improvements of their The bogie frame. 
own. 

They settled on a standard type, de- 
termined to adhere to it; make certain 
sizes and no others. 

Result: Killed the watch trade in Eng- 


Tus American LocomorTIvE. 
The first locomotive came from England ; 


They kept the outside cylinders ; they re- 
tained the bar frame, the cast-iron wheels, away the bar frame for a more costly one; 


They never used a crank axle ; wrought We introd a Pp q 
iron wheels. They abandoned the copper and dangerous crank-axle. We kept to 


proved and simplified ail the other details. 


Result: The simplest, safest, cheapest, 


Tue EnGuisn Locomorive. 
We invented and built first locomotives. 
but studied it as a 


We adopted inside cylinders; we threw 


we threw away the cast-iron wheel and 
made the most complicated, unscientific 
wheel under the sun. 


a 


expensive, 





copper fireboxes and brass tubes. 

We have began to use the bogie frame 
and some outside cylinders. 

We have no standard, every line moking 
its own, and this in infinite variety, even on 
the same line of railway. 

Result: A dead industry in Canada, a 


Steel fireboxes. Im- 


land, would have killed it in Switzerland easiest repaired, most powerful, makes dying industry in the colonies, a feeble 
had the Swiss not adopted American system longest mileage, and the type of the engine engine at home. 


and machinery. of the future. 





age; its frame cumbrous, overweighted, and costly; | 
and tostrike a true balance and make its internal members 
as costly, complicated, and wasteful as its external, a 
copper stomach and a brazen belly lend the elements which | 
by galvanic action corrode and destroy them. 

As I place alongside of this mass of cost and complica- | 
tion the horse which is the embodiment of everything that 
is simple and elastic in construction, and eveyUing that is 
direct in action, the English have handicapped with its 
bandages and burdens, comes on the course like a patient 
out of an orthopcedic hospital, compared to the American 
horse, but with this difference, the bandaged bone will one 
day knit and be sound, but the bandaged crank has con- 
genital defects which every revolution tends to develop 
into destruction, and as I study and think over the points 
of the American horse, Mr. Head’s words come to me, 
** We might have done this as well as the Americans.” 
. «+ “* We did not till we lost the trade.” .... “* We 
clung to our old modes and methods after better ones had 
been discovered.” . . . . We made an infinite variety ‘of 
sizes.” . . . . ‘* And we had diffusion instead of concen- 
tration.” Now these are my opinions, but Mr. O’Neale 
says he does not fear them, for they are only obtained 
from a linendraper’s shop, while his are from an excep- 
ally favourable position, &c. And now I must refer to 
Mr. O’Neale’s last paltry attempt to throw discredit 
on me, 

1. Some years ago I built a chimney 7 ft. 6in. in diameter 





and 150 ft. high, calculated to give a draught for boilers of 


1000 horse-power. I also put down a Corliss engine, and | 


did some electric lighting, and especially ventilation work 
in a store in this city. This store has now 14 acres 
of floor space, has some 4000 employés within its walls, 
and some days 70,000 people will throng its counters, 
and on extra special days 100,000 dols. have been sucked up 
its pneumatic tubes. I believe this is the largest store in 
the world, and its proprietor, Mr. John Wanamakir, a 
merchant, well known in London, Paris, and Berlin, is 
the linendraper Mr. O’Neale talks about. 

2. I have tried to kill the crank axle by exaggerating. 
The 200,000 miles I supposed it would live under the 
Pennsylvania engines was too short a life. Now in the 
Proceedings of the Institution of Mechanical Engineers 
for 1885, page 330, Mr. Head, the President, says, 


Iron crank mileage was ... 216,333 
Steel ‘a a 173,287 
2)389,620 

Average ... 194,800 


I ask Mr. O’Neale, who has such an exceptionally 
favourable position for acquiring information on the spot 
about American railroad practice, and who was for so 
many years a locomotive superintendent, whether with 
this mileage before him, and with the statement of Mr. 
Dorsey’s about the much greater work of the engines of 


larger cylinders, whether 100,000 miles would not have 
been nearer the mark than his 200,000? Why should I 
exaggerate ? The only exaggerations I have made have 
been on the side of the English engine, as Mr. O’Neale 
will see if he examines again my first letter. 

3, And lastly, Mr. O’Neale condemns me because of a 
Board of Trade return, which was not published until 
some three or four months after my letter appeared in 
your columns. Surely the height of absurdity can go no 
further than this. 

Now my practical knowledge of American railways is 
five times longer than Mr. O’Neale’s, and during the six- 
on years I have seen the most wonderful progress in 

em. 

1, The Westinghouse brake was then in its infancy ; 
now it is automatic, and is known all over the world. 

2. Steel fireboxes were only experimental sixteen years 
ago ; now they are universal on this side the Atlantic. 

3. The power of the engine has been immensely in- 
creased, while its cost has been much reduced. 

4. The mileage of the engines has been nearly doubled, 
and the full value of duplicate engines proved. 


5. Dining, buffet, and parlour cars have made. 





colonies, Can there be any doubt that the English engine 
is doomed soon to extinction, and the American engine 


| will take its place, and I say the sooner the better, for its 


use will bring better dividends to suffering shareholders 
and more trade to English locomotive builders. 

And now I will conclude this long letter with a little 
story of my own experiences, called to my mind by what 
Mr. Head has said on the relationship between mechani- 
cal inventions and the economical questions arising from 
over-production. 

My first apprentice work was to help to erect a reaping 
machine, the invention of a Scotch clergyman. It was 
an exceedingly ingenious machine, pushed by horses, 
which, with oisesie and driving a crank, worked a cutting 
apparatus consisting of a series of shears which clipped the 
stalks of corn, but the shears could not be protected from 
stones, the edges soon became blunt and pushed out the 
corn instead of cutting it, and the machine was a failure. 
At that time, and for many years after, the Scotch corn- 
fields were cut by Highlanders, and the English by 
Irishmen. 

I have often seen steamships coming into Liverpool 
covered from stem to stern with crowds of Irishmen who 
came to cut the hay and shear the corn, and who carried 
home with them the money to pay the rent, and carried 
with them also kindly feelings towards their English em- 


ployers. 

N ow comes along an American inventor who picks up 
the Scotchman’s reaping machine, but puts on in the place 
of the shears a coarse pitched saw working through 
fingers to protect its teeth, and to hold the stalks till they 
were cut, and the reaping machine becomes a success. The 
Highlander and Irish reapers are no longer required. The 
rent has to be paid, but it cannot be earned, and dissatis- 
faction ripens into Home Rule. 

Meantime the reaping machine grows and extends all 
over the world, and becomes aself-binder again, reducing 
the value of labour. Then come cheap ocean freights, 
cheap railways, and cheap locomotives bringing the pro- 
ducts of the rich fields of Kansas and Nebraska, this time 
to cut out the farmer and the landlord. How much of 
the philosophy of Home Rule lies in the reaping machine, 
and from it on the mechanical engineer. 

But the moral I want to point out by this story is not 
a political but a mechanical one. The reaping machine 
is not by any means the only machine we have given up 
in despair, and the Americans have stepped in and per- 
fected. I could give pac, Marga er of good things we 
have thrown away as not being good enough for us, but 
which the American engineers have retained and im- 
proved, and made good enough for themselves and for 
all the world, and when I am told American engineers 
are using things which are obsolete, that their engines 
were much inferior in design, materials, finish, and en- 
durance to English engines, and their fireboxes much 
narrower, I raise my shoulders and say with the new 


: - Hr daha! , 
the Pennsylvania Railroad and their heavier weights and | ar” iene peemclnssy Apa hier tg ells ad v5 


ludicrous to compare the engines of the two countries to- 
gether.” Yours faithfully, 
JOHN FERNIE, 
Mem. Inst. C.E., England. 
Philadelphia, U.S.A., October, 1886, 








TRIAL OF NON-CONDENSING COMPOUND 
ENGINE. 
To THE Epiror or ENGINEERING. } 
Srr,—In reading the report of the steam engine test 
conducted by Messrs. Rich and Kennedy at South Ken- 
sington, one cannot fail to notice how much the results of 
these tests depend upon the accuracy of the indicator 
diagrams. 
ow the report, whilst describing fully the means 
taken to insure correct results so far as the pressures on 
the cards are concerned, says nothing whatever as to what 
steps, if any, were taken to secure an accurate movement 
of the paper. It is essential that the pressure on the 
indicator card should be correct both as regards intensity 





and position. ; ; 
I should therefore desire some more information on this 





point than is contained in the report. What was done 
to secure accuracy of position? In other words, Did the 
movement of the paper on the indicator coincide exactly 
with the movement of the piston in the cylinder, and how 
was that arranged ? 

Many of the ordinary indicator gears give movements 
which are approximate only, and whilst sufficiently accu- 
rate for practical purposes, are obviously inadmissible in 
a steam engine test conducted after the manner of that 
at South Kensington. I do not suppose that Messrs. 
Rich and Kennedy attach little or no importance to this 
point, and am at a loss therefore to understand upon what 
grounds all mention of it has been excluded from the 
Sanve full and excellent report of the trial which you 
publish. 

Failing to find any mention of this matter in the re- 
port itself I naturally turned to the engraving of the 
engine itself, and a form of indicator gear is shown there 
which would pape | not give a correct indicator card. 
The vibrating rod with slotted end worked by a pin in 
the crosshead is a fairly accurate gear when the vibrating 
rod is long, relatively to the stroke of the engine, and it 
should never be shorter than three times the stroke of 
the engine even for ordinary working purposes, but for 
scientific accuracy I should say it was certainly inad- 
missible even with alength such as that. 

Judging from your engraving I should think the length 
of the vibrating rod on Messrs. Davey, Paxman, and Co.’s 
engine does not exceed the length of the stroke of the 
engine itself, and with agear such as that accurate results 
are altogether out of the question. 

I see from the report of the trial that alterations were 
made to the cylinder connections, and I would believe 
that possibly some alteration was made to the gear as well. 
In that case your engraving would of course only repre- 
sent the form of gear with which the engine was equipped 
for Messrs. Davey, Paxman, and Co.’s own use, and not as 
it appeared at the trial. ; 

Trusting that Messrs. Rich and Kennedy will kindly 
give us such information on this point as will put the 
matter beyond question. 

I remain, yours truly, 

London, S.W., Nov. 29, 1886. Hi, F. 


To THE EprTor oF ENGINEERING. 
S1r,—Would Professor Kennedy or Mr. Rich kindly 
say what form of calorimeter was used in testing the fuel ? 
and whether the latter was analysed, and if so would they 
kindly publish the particulars of the a 
I remain, yours faithfully, 
B. H. Tawaire. 





Liverpool, November 29, 1886, 





STREET LIGHTING. 
To THe EpiTor oF ENGINEERING. 

Srr,—Not until each lamp is turned into a miniature 
lighthouse, distributing the rays of light from the gas 
by refraction or reflection, can we say that gas has been 
fully utilised. We have many —_ burning a great 
quantity of gas, giving off a powerful light, reflected in 
bright patches immediately under the lamps, while be- 
tween the lamps is in comparative darkness. Amongst 
many plans we have devised, we have practically tested the 
double lens system with two jets, which throws beams of 
soft light right and left along the pavement and partially 
across the street; this plan is best suited for narrow 
thoroughfares, The lenses are placed closely together at 
the bottom, and should be 6 in. in diameter and upwards, 
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the convex surfaces inclined downwards, and the light 
should be truly focussed and placed in front of the convex 
surface. The rays are refracted through the one lens, and 
refracted downwards through the other, then the rays 
from the one light are refracted through the other light, 
and vice versd. We have experimented with the —— 
bottle in like manner, placing six jets all round a globe of 
glass filled with fluid, each light refracted through that of 
the opposite one. In the three-focal lens this gave out 

eat reflective power, and could be deflected at any angle 
e placing the light more or less above the horizontal 
axis. Were the globe surrounded entirely with jets of 





gas, we would have a ball throwing out rays of reflection 






| 
| 
: 


ner sone 


SE ea aN Seo ea ne er ae nee 


at ny oe, = 


a a ee ee 


{ 
[ 
t 
i 
| 












582 


ENGINEERING. 


[Dec. 3, 1886. 








all round the horizon. However, we reject the druggist 
bottle as a means of street lighting, and for narrow streets 
prefer the double lenses throwing the beams of light up and 
down the street, while the gas of itself does it own legitimate 
duty. All round refraction through lenses may be arrived at 
as far as practicable, by subdivision, forming a globe of sub- 
divided lenses, bringing their focal centres closely tugether, 
the light would be placed in the centre of the ring, and 
the rays from the one lens would amalgamate with the 
other. We prefer, however, to leave the light fully exposed 
in street lamps. With that object in view we forward for 
your inspection a sketch of a great lamp, fitted up with 
two rings of concave subdivided reflectors ; the bottom ring 
having the greatest range, while the top ring throws down 
the reflective power more immediately around the lamp- 
post to which we have shown the lamp fitted. In any 
situation commanding a large area, such as at railway 
stations, &c., the lamp should be placed at a consider- 
able elevation, and care should be taken that the light 
given off by reflection is properly diffused, and not con- 
tined in narrow spaces. 

The top of the lamp is fitted with opal glass, which 
gives off the usual luminosity. We cannot afford to waste 
gas, so therefore we prefer to throw all the rays down on 
the surface of the streets in pyramids of reflection. 

Portobello, N.B. Joun G. WINTON. 








MINERS’ SAFETY LAMPS. 
To THE Epitor oF ENGINEERING. 

Sir,—In ENGINEERING of last Friday you insert a letter 
signed ‘‘ W, Clifford,” which is so full of glaring mis- 
statements that I feel bound to reply to the same. The 
writer, W. Clifford, recently reprinted, in pamphlet form, 
a correspondence between him and myself aA 4 appeared 
in the Sheffield Daily Telegraph, but from that pamphlet 
he omits one of his own letters, and adds another which I 
saw there for the first time. In the last-named letter he 
denies having made a certain statement which I had 
quoted from his suppressed letter! Those are Mr. Clif- 
ford’s tactics, and to them he adheres in his letter in last 
Friday’s ENGINEERING. He says that I must have known 
that the glass in the ‘‘ Morgan” lamp experimented upon 
by Professor Lupton was short, as I had been good enough 
to send him(Mr. Clifford) some longer glasses. Now the 
glasses which I sent Mr. Clifford are of the regulation 
size—exactly the same length as those of any ‘‘ Morgan” 
lamps ret Se from the manufactory. In all this corre- 


spondence I have contended that the ‘‘ Morgan” lamps 
alleged to have been exploded by Mr. Clifford and Pro- 
fessor Lupton were probably defective lamps. Professor 
Lupton had said that the glasses could be loosened, and 
that gave me a clue, as I was absolutely certain that the 
— of the ‘‘ Morgan” lam 


as now sold could not be 
oosened, Accordingly I made inquiries, and found that 
Professor Lupton obtained his sample of the ‘‘ Morgan” 
lamp at a time when much trouble was being taken by the 
makers to get their glasses all accurate to gauge, and 
before they had succeeded in doing so the slight variation 
between the glasses in Professor Lupton’s lamps to those 
now sent out is thus easily accounted for. I am ex- 
tremely obliged to Mr. Clifford for now so well confirming 
my fears about the matter. He might, however, have 
done it more generously. In every ‘‘ Morgan” lamp now 
made, the oil-box screws so nicely up to the ring support- 
ing the glass, that unless the latter is well screwed up the 
oil-box will not go into its place. A quarter of a turn 
deficient in putting in the ring will prevent it, so that 
when the lamp is locked, the glass cannot be loosened. I 
have further consulted Professor Lupton on the subject, 
and he says the defect of the early lamp he obtained is 
now completely remedied. 

In ENGINEERING, as well as in the Shefield Daily 
Telegraph, Mr. Clifford quotes a private letter of mine 
to him wherein I stated that I thought it better, on 
account of Mr. Morgan’s sensitiveness —the latter 
gentleman being a very straightforward Welshman— 
that Mr. Clifford should not be present at our test 
of the “Morgan” lamp at Neepsend. Then in _ his 
letter to your journal 4 states that when he after- 
wards met Mr. Morgan at Nottingham, Mr. Morgan 
** scouted the idea of sensitiveness with much apparent 
sincerity.” Perhaps Mr. Morgan did, it was very 
natural ke should; he had never asked that Mr. Clif- 
ford should not be present. 

Mr, Clifford says (in his latest letter to yourself) that I 
“stuffed up the space round the lamp with wiping 
cloths” (he puts wiping cloths in turned commas !) in my 
Neepsend experiments. The statement is absolutely un- 
true. I saw no ‘‘ wiping cloths” on the occasion, as far 
as I can remember. What T actually did was to request 
the attendants to give me precisely the same conditions 
to which Mr. Clifford subjected the ‘‘ Morgan” lamp, and 
left the matter to them. These people were all present 
when Mr. Clifford made his experiments. 

My next accusation against Mr. Clifford is founded on 
his statement that Mr. Morgan failed, when experiment- 
ing at Nottingham, before the Chesterfield and Midland 
Institute of Mining Engineers, to explode several lamps. 
He gives as examples the Marsaut lamp with two gauzes, 
and the Davis-Ashworth Mueseler. ‘The statement is 
quite incorrect, as Mr. Clifford ought to know, since he 
was present. Both these lamps were oye in second 
tests. At the close of the experiments Mr. Clifford asked 
the chairman to allow Mr, Morgan to test the “‘ Clifford” 
lamp, and Mr. Morgan did so, That lamp was subjected 
to only one test, while gentlemen were leaving the build- 
ing, and it was not exploded. Mr. Morgan was not con- 
cerned with the ‘‘ Clifford” lamp, he only undertook to 
explode the four lamps most approved by the Royal 
Commissioners, and he effected it. He challenged any 
one to explode the *‘ Morgan” lamp, and no one was able 
to do so, 


Mr. Clifford complains because I, being interested in 
the ‘* Morgan” lamp, venture to defend it, and calls my 
bare statements of fact ‘* puffs.” What will he say to the 
reports in Saturday’s Manchester Guardian, Manchester 
Courier, and Manchester Examiner and Times, of the utter 
futility of efforts made by impartial gentlemen to explode 
the ‘‘ Morgan” lamp at a meeting of the National Miners’ 
Conference, on Friday last? On that occasion the con- 
ference selected gentlemen from English, Scottish, and 
Welsh collieries, respectively, to conduct the tests, 
and weer every other lamp tested was exploded, the 
** Morgan” lamp came off scathless. He seems oblivious 
to the fact that he too, in commending the ‘“‘ Clifford’ 
lamp, is an interested party, and that his interest in the 


subject is of an altogether different character from mine, | 


in being on behalf of his own lamp, in which he has a 
reat stake, while I have no stake in the ‘‘ Morgan 


amp. 

Mr. Clifford now challenges ‘‘the Morgan people” to 
‘‘public and independent tests.” When he formerly 
threw out that challenge, I replied that his wish should 
be gratified, and immediately afterwards the ‘‘ public 
independent tests,” by the Chesterfield and Midland In- 
stitute, were arranged by three independent members of 
that society. Mr. Clifford was present when those tests 
teok place at University College, Nottingham, and knows 
the result. 

Still, if Mr. Clifford be very anxious to meet ‘‘the 
Morgan people” at another ‘‘ public and independent ” 
test, let him organise such a test, and invite Mr. 
Morgan’s presence. That will be a very simple matter 
for Mr. Clifford, and Iam sure Mr. Morgan would only 
be too glad to accept the invitation, provided Mr. Clifford 
could satisfy him as to the ‘‘ public and independent ” 
character of the arrangements. 


Yours — “ 
. MAweEr, 


CIRCULATION OF WATER IN BOILERS. 
To THE EpIToR oF ENGINEERING, 
Sir,—Kindly allow me to bring under your notice a 
very simple and inexpensive apparatus which I have 








| 


superior quality, and which it is expected to reach at a 
depth of ft. below the present seam. 
| he coal exhibited at South Kensington was generally 
| admitted to be of superior quality to any other from 
| Queensland or Newcastle, N.S. W. 
Yours faithfully, 

CuHaRLEs 8. C. WaTKINS, 
Acting Secretary. 
| ‘The Queensland Collieries Company, Limited, 
| 75, Lombard-street, London, Nov. 30, 1886 








| NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
| The Cleveland Iron Market.—Yesterday at Middles- 
| brough there was a fair attendance on ’Change. The 
| market was again firm, No. 3 Cleveland pig iron being 
| quoted 32s, 6d. per ton. There has not been much fresh 
business done during the past few days owing to makers 
asking higher prices. The prospects, however, remain 
favourable. Shipments continue good, there having been 
exported from Middlesbrough during the month of Novem- 
| ber 71,363 tons of pig iron, 37,890 tons of which have 
| been sent to Scotland, 5119 tons to Germany, 4105 tons 
| to Holland, 3110 tons to Russia, and the remainder to other 
| countries. In November last year the total shipments were 
| 66,324 tons. Itis expected that the Cleveland Ironmasters’ 
Association statistics which will be issued in aday or two 
| will show a large decrease in stocks, and this belief imparts 
| confidence to sellers that the present rates will be main- 
|tained. Hematite pig iron is firm at 44s. 6d. to 45s. per 
| ton f.0.b., mixed numbers east coast ports. The advices 
| from America are still hopeful of good trade there next 
| year, and there is also a better feeling springing up on the 
| Continent. Considerable orders are at present in the 
| market for steel rails, blooms, speigel, hematite pig iron, 
/and old material for America, and the inquiries from the 
| Continent are also more numerous. Iron ship-plates are 
| quoted 4/. 12s, 6d.; angles, 4/. 7s. 6d.; steel ship-plates, 
| 62. ; and steel angles, 5/, 12s. 6d. per ton, all less 24 per 
}cent. at works. Many of the mills and forges in the 


| 
| 





found most efficient in promoting circulation in boilers of North of England are still very badly employed. Several 
contracted water surface, due to want of sufficient head- | owners of finished iron works, seeing the growing demand 
room by reason of the deck arrangement interfering with | for steel, are adding steel-making plant to their under- 
proper proportion diameter of shell to suit required grate | takings. The steel trade is busier, and nearly all the 
and heating surface. The boilers in question have some- | works have orders in hand which will keep them occupied 
times given trouble by priming, and formation of scale on | for the next few months, Messrs. Bolckow, Vaughan, 
the tubes, but since the arrangement has been in use—now | and Co., of Middlesbrough, have just received an ordei 
about twelve months—agreat improvement in the circu- | for 20,000 tons of steel sleepers for the North-Eastern 
lation has taken place. Working pressure 25 lb., fed | Railway Company. It is expected that other orders for 
from hot-well of jet condenser supplemented by donkey. | this class of sleepers, which are becoming generally used, 

The adjoined sketch represents the arrangement (but | will soon follow. Bolckow, Vaughan, and Co. continue 
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not the boilers). Heated wpcast currents from furnaces 
and tubes cannot interfere with downcast currents through 
the vertical tubes ; the boilers do not prime ; ‘‘ dead water” 
at bottom ‘‘ warms up” considerably earlier than hereto- | 
fore; tubes kept clean. 

If youconsider this communication worthy of insertion, | 
you will oblige me by publishing it, as some of your | 
readers may be induced to try the effects of such simple | 
apparatus, more especially as the expense is a ul. | 
Old discarded tubes will answer the purpose, and the | 


whole can be put in place or removed in a few minutes, | 


Yours truly, 
Cork, November 22, 1886. aE 


QUEENSLAND COLLIERIES. 
To THE Epiror OF ENGINEERING. 

Sir,—I am instructed by my directors to call your | 
attention to the omission of any mention of this com- | 
pany’s operations in the article on ‘‘ Queensland” in your | 
issue of the 26th inst. The company’s collieries are 
situated at Burrum, near Maryborough, to which they 
are connected by Government Railway, now being ex- | 
tended to Bundaburg. There are two shafts in full | 
operation and the output for 1885 amounted to over | 
17,000 tons, or about one-twelfth of the total yield of all | 
the Queensland collieries of that year. Up to the end of 
October in this year about 20,000 tons have been sold, 

The seam now being worked is of excellent steam coal, 
and though somewhat friable near the surface is steadily | 
improving as depth is attained. 

Operations are now being continued to sink to the 
Hartley main seam, which is known to be of very! 








exceedingly busy at their gigantic steel works at Eston, 
where they can turn out something like 5000 tons of steel 
| per week, 


Engineering and Shipbuilding.—There is still a good 
deal of business doing in the engineering shops, and the 
shipbuilding yards are busier than was anticipated a few 

On the Tyne at Messrs, Palmer’s Iron and 

uilding Yard at Jarrow there has just been launched 

the belted cruiser Undaunted. This magnificent vessel 
glided into the water amidst the cheering of thousands of 
spectators, and was christened by Lady Hamilton. At 
Hartlepool there has also just been launched a beautiful 
steamer named the Maryland from the yard of her 
builders, Messrs. William Gray and Co. This vessel can 
distil 8000 gallons of fresh water daily for the use of 
cattle, which she is intended to carry. On the Tees 
Messrs. Craig, Taylor, and Co., of Stockton, have launched 
a screw steamer named the Odessa for the Russian Steam 
Navigation and Trading Company. She has accommoda- 
tion for twenty first-class passengers, and is fitted with 


| triple-expansion engines by Messrs. Westgarth, English, 


and Co., of Middlesbrough. At Low Walker, on the Tyne, 
Messrs. William Dobson and Co. have just launched a 
handsomely modelled steel screw steamer to the order of 
the Goole Steam Shipping Company, Limited, of Goole. 
She is fitted with compound surface-condensing engines of 
large power, which are calculated to propel her at the rate 
of 13 knots per hour. 


The Coal and Coke Trades.—The coal and coke trades 
remain unaltered. Prices are the same as those quoted a 
week ago. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comprtep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
— Bars . fesstons ant oe aal beter y= Cursitor-street 

Copies o i v may obtat: 5 
Gane bane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Ruapgr Lack, Esq. 

advertisement of the acceptance of a complete spe- 
cification is in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

a may at any time within two months from the date of 

the advertisement te let 





a p of @ comp spect : 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


STEAM ENGINES. 


9218. W. H. Wheatley and J. W. Mackenzie, Lon- 
don, Steam Engines. (8d. 3 Figs.) July 31, 1885.—This 
invention has for its object to provide means for reversing the 
direction of rotation of engines in which each working cylinder 
forms part of a containing cylinder oscillating in an inclosed casing 
at right angles to the axis ef the working cylinder. Each working 
cylinder A is bored out in a separate cylinder B. All the contain- 
ing cylinders B are inclosed in a casing C in which they are to 
oscillate. The steam is admitted to the cylinders A from the 
steam chest through the passages b, b, and is exhausted by means 
of the passages d, d. The direction of rotation of the engine may 
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be reversed by means of a traversing carriage D, which is caused 
to slide in the steam chest, extending the whole length of the 
casing C, and which works in conjunction with the passages b. 
A rotary cut-off valve F is mounted on the valve carriage D. 
The exhaust ports d work in conjunction with ports formed ina 
traversing carriage N which is free to slide in a similar manner 
to the carriage D, in the exhaust chest L along the whole length 
of the casing. The rotary valve F, and the traversing carriages 
D and N, may be operated by any suitable arrangement of me- 
chanism. (Sealed October 5, 1886). 


11,193. T. C. Hide and W. Wardrop, London, Single- 
Acting Quick-Speed Triple and Quadruple Expan- 
sion Engines, orked by Steam or other Fluids. 
\Sd. 3 Figs.) September 21, 1885.—Referring to Fig. 1, A’ is the 
high-pressure cylinder, A? the medium-pressure cylinder, and A3 
the low-pressure cylinder. The admission and exhaustion of the 
steam from these cylinders is effected by means of a piston slide 
valve H! H?, actuated by an eccentric in the usual manner. The 
top side of the piston valve H! is open to the steam jacket L sur- 
rounding the cylinders and communicating with the boiler. The 
upper end of the piston H3 is put in communication with the ex- 
haust pipe or condenser by means of the pipe M, The high-pres- 
sure piston D! is connected with the low-pressure piston D* by a 
hollow trunk of a diameter equal to that of the high-pressure 
cylinder. The high-pressure cylinder A’ exhausts into the medium 








pressure cylinder A2, which in its turn exhausts into the low- 
pressure cylinder A3, whence the steam passes below the bottom 
side of the slide valve piston H? into the exhaust pipe N. When 
working in connection with a condenser the bottom ends of the 
medium and low-pressure cylinders are closed, and are placed in 
constant communication with the condenser. Fig. 2 shows a 
single-acting quadruple-expansion engine, A’ being the high-pres- 
sure, A? the second pressure, A* the third pressure, and A4 the 
low-pressure cylinder. The high and third-pressure piston, and 
the low and second-pressure pistons, are connected by trunks, 
The lower edge of the valve piston H3 cuts off the supply of steam 
to the high-pressure cylinder. The cranks are diametrically oppo- 
site, as in Fig. 1. When working simply as a non-condensing 
engine, the covers P, P' may be removed, and the connecting-rods 
pry b _— directly to the lower pistons. (Sealed September 


11,465. S. Butterworth, High Crompton, Lancaster. 
Mechanism for Regulating the Speed of Motive 


Engines. (8d. 4 Figs.) September 26, 1885.—This improved 
apparatus is to be placed on any convenient rod a between the 
governor and the expansion or throttle valve, to assist in regu- 
Jating the speed of the engine, the slide valve being worked from 
the ordinary eccentric. The rod @ from the governor is con- 
nected to a bush b into which the end of the rod d connected to 
the valve is screwed. On the outer surface of the bush are two 








ratchets b', b2, with teeth cut in opposite directions, the bush 
resting in a sleeve e which covers the ratchets when the engine is 
running at its normal speed. The sleeve e has a shank e! sup- 
ported in a bearing carried by the engine frame g, and on the sleeve 
are fitted two bushes h, h'!, connected at their adjoining sides to 
an elbow lever k which receives an oscillating movement from any 
convenient part of the engine by means of therod 7. At the other 
end of each bush is pivotted a spring pawl n, n!, and whena 
variation of speed in the engine lengthens or shortens the rod d, 





thereby moving the bush partly out of the sleeve, one or other of 
the ratchets is exposed to the action of its pawl, by which means 
the bush is turned to shorten or lengthen the rod d, and bring the 
engine back to its normal speed. Tothe screwed end of the valve 
rod d is connected an extra rod 0, which is so placed and shaped, 
that when the rod d has been moved a certain distance by the 
governor, the rod o lifts the pawl out of gear with its ratchet, 
thereby avoiding overwinding of the apparatus, and preventing 
the engine from running away. (Sealed September 21, 1886). 


6157. W. Schmidt, Brunswick,Germany. Improve- 
ments in Steam Engines. (6d. 1 Fig.) May 6, 1886,— 
Inventor claims in compound engines, the process of partly con- 
ducting the steam utilised in the small cylinder and accumulated 
in the receiver, back to the small cylinder by means of an injector 
apparatus. (Sealed August 24, 1886). 


6368. H. E. Newton, London. (C. C. Worthington, 
Irvington, New York, U.S.A.) Improvements in Steam 
Engines. [lld. 8 Figs.) May 11, 1886.—This invention relates 
to that class of engines which are provided with one or more com- 
pensating or auxiliary cylinders and pistons which are supplied 
with a suitable motor fluid, and are arranged to act in opposition 
tothe main pistons during the first part of the stroke of the 
latter, and in conjunction therewith during the last part of the 
stroke, thereby permitting the admission of the steam to the 
main cylinders to be cut off before the stroke is completed, 
without reducing the power of the engine at the end of the stroke. 
The improvements consist principally in the employment of an 
accumulator for producing the required pressure upon the pistons 
of the compensating cylinders; also in deriving the pressure in 
the compensating cylinders from the pressure in the force main, 
and transmitting it to the cylinders through a volume of air or 
other elastic gas. The invention further includes a governor appa- 
ratus which is arranged to control the pressure upon the pistons of 
the compensating cylinders in such a manner as to prevent the 
engine from shock or strain at the end of the stroke, and from 
operating violently in case it is suddenly relieved of a large part 
of its load, as by the breaking of a piston-rod, or of the force 
main. (Sealed August 27, 1886). 


GAS ENGINES. 


8160. C. T. Wordsworth and J. Wolstenholme, 
Radcliffe, Lancaster. Gas Engines. (8d. 6 Figs.) July 
6, 1885.—This invention relates to improvements in gas engines 
described in Patent No. 3568 of 1883, in which a mixture of gas 
and air is first compressed in a ‘‘ compressing cylinder,” and then 
further compressed up to near the pcint of ignition in the working 
cylinder. The working piston receives an impulse at each out- 
stroke, and the residuum of exploded gases is partly expelled by 
the influx of the fresh charge, and partly by the instroke of the 
working piston. According to the present invention the working 
and compressing cylinders are arranged tandem fashion, their 
pistons are cast together or otherwise connected so as to move 
simultaneously together in one direction, and are connected by 
two side rods to two separate single-throw cranks set together on 
the same shaft. The charge inlet valve with its ports and pas- 
sages actuated from any moving part of the engine, when under 
control of the governor, does not permit the charge to pass into 
the working cylinder, but allows it to escape through a port in its 
faces into a pipe back into the compressing cylinder, thus regu- 
lating the speed of the engine. This invention further relates to 
improvements in connection with transferring the residuum of 
hot gases to another cylinder of larger diameter for the purpose 
of further expanding them, so as to give off work in the next in- 
stroke, as described in the patent mentioned above. (Sealed Sep- 
tember 10, 1886). 


8584. A. Treeton, London. Gas Engines. (8d. 
6 Figs.) July 15, 1885.—This invention relates to an improved 
method of generating the gaseous motive agent by charging atmo- 
spheric air with benzoline or other suitable hydro-carbon vapour 
automatically by the action of the engine. The horizontal water- 
jacketted cylinder 1 is open at the end opposite the crank- 
shaft 2. The benzoline is kept in a reservoir 11, whence it flows 





into the chamber 10, in which the air is charged with hydro- 
carbon vapour. Air is admitted to the charging chamber by 
means of an air main 22 through dependent pipes dipping below 
the surface of the hydro-carbon liquid which is kept at a constant 
level by means of a ball valve. The vapour-laden air passes into a 
containing chamber 8, whence it is drawn into the cylinder at 
each outstroke of the piston. Immediately the piston begins to 








return and compress the charge, all the jinlet valves close auto- 
matically, and when the piston has completed its backstroke the 
compressed charge is ready for being fired. The action of the 
engine can be at any time stopped by raising an air valve, which 
eo air to be drawn intothe cylinder. ( September 14, 


11,933. C. D. Abel, London. (Gas-motoren-Fabrik, Deutz. 
Germany.) An Improvement in the Slides and Pas- 
sages of Gas Motor Engines. [Sd. 13 Figs.) October 7, 
1885.—According to the present invention, the e or cavity 
containing the firing charge is made of considerable length and of 
small sectional area, so that the bustion of the g charge 
in it will extend over a sufficient space of time to insure the 
ignition of the cylinder charge even when the slide is moving at 
a very slow speed. (Sealed September 17, 1886). 


7427. A. Rollason, London. Gas Engines. {[&. 
1 Fig.) June 2, 1886.—This invention relates to a single-acting 
engine, in which the cycle of the operations is completed in three 
revolutions of the crankshaft. Starting from the phase of the 
cycle in which the piston has completed a stroke, and has behind 
it acompressed charge ready for ignition, the operations of the 
enginetake place in the following order: Explosion of the charge 
and quent outstroke of the piston; instroke of piston 
expelling products of combustion ; outstroke of the piston taking 
in a cooling charge of atmospheric air ; instroke of piston expelling 
cooling charge; outstroke of the piston taking in explosive 
mixture; and lastly, instroke of the piston compressing explosive 
mixture. The portion of the cylinder in which the piston works 
is provided with a water jacket, whilst the temperature of the 
walls of the compression and ignition space is maintained by 
means of an air space, or lining or lagging of slag wool, or 
other non-conductor of heat. (Sealed September 7, 1886). 


HYDRO-CARBON ENGINES. 


10,227. W. D. Priestman and J. Priestman, Hull. 
pr Ag we in the Construction and Working 
of Motor Engines Operated by the Combustion of 
Benzoline or other Liquid ydro-Carbons, 4d.) 
August 28, 1885.—Inventors claim the method of preparing the 
mixture constituting the inflammable charge, by compressing the 
air approximately to the pressure at which the charge is to be 
used in the working cylinder, and then permeating the same 
with the liquid hydro-carbon. (Sealed August 27, 1886), 


BINARY ENGINES. 


3300. J. H. Campbell, New York, U.S.A. Utilising 
Binary Liquids, more Especially Aqua-Ammonia, as 
a Motive Power. [lid. 3% Figs.) March 9, 1886.—A is the 
boiler in which the vapour is generated, B is a superheating re- 
servoir from which the heated vapour is led by a pipe M to the 
cylinder D of the engine. The exhaust vapour passes from the 
cylinder to the absorbing chamber E which is supplied with cold 
water by the pipe h. After the union of the exhaust vapour with 


























the fluid in the absorber, it is drawn off and returned by a 
pump to the boiler by the pipe r. The weak solution from the 
lower part of the boiler passes by a pipe to the reservoir B, where 
it gives up part of its heat during its passage threugh the coil 
therein, so as to superheat the contained vapour and raise it 
to the proper working pressure. The solution is then further 
eooled in the cooler C on its way to the absorber E, with the 
object of increasing its absorptive power before it is brought into 
contact with the exhaust vapour. (Sealed September 10, 1886). 


7986. P. J. McMahon, New Orleans,U.S.A. Method 
of Utilising Ammoniacal Gas as a Motive Power. 
(6d. 3 Figs.) June 15, 1886.—According to this invention, the 
gas taken from the generator after operating the piston of the 
engine cylinder C, is exhausted into the condenser L, where it is 
met by a jet of the solution of reabsorption admitted through the 
injection valve N, and gives out in this solution the heat employed 
to evaporate it in the generator. This heated solution is with- 
drawn from the condenser and circulated by the pump K, through 
pipe A, into coil F. While passing through the coi] which is im- 
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mersed in the liquid ammonia in the generator, the solution 
transmits back to this liquid the heat which is being continually 
taken from it by the evaporation of the gas, and thus supplies the 
heat to keep up the evaporation as long as a sufficient surface of 
the coil is covered with ammonia. From the coil this liquid 
passes through the jacket C, where it prevents the cylinder from 
getting too cold, and superheats the gas during expansion or 
while throttling, and becomes reduced in temperature by the 
time it reaches the tank R, where the solution of reabsorption is 
at its lowest point when again required for injection. (Sealed 
September 21, 1886), 


FLUID ENGINES. 


4930. S. Butler, Cardiff. Oscillatory Engines. {&d. 
8 Figs.) 1886. (July 9, 1885.)—This invention has reference to a 
new arrangement of oscillating cylinders in connection with a 
rocking disc valve, the valves being worked by the oscillatory 
motion of the cylinders. The spindle of the dise valve serves the 
purpose of relieving the pressure on the valve seat, so that the 
friction of the valve on its seat may be reduced to any extent by 
increasing the diameter of the spindle. (Sealed September 10, 
1886). 


6341. E. B. Benham, Holyoke, Mass ,U.S.A. Fluid 
Pressure Motors. (8d. 4 Figs.) May 11, 1886.—The motor 
consists of a series of fixed cylinders radiating from a common 
centre. The standard to which the cylinders are fixed is pro- 
vided with a valve chamber communicating with the induction 
and eduction passages of the cylinders. A rotary valve located 
in the valve chamber has on it ashaft extending rearwardly to re- 






\ 
| 
| 
| 


path ste ees Fl 
= 


Lia OR SN A Pa we me lin 


page, a Oe 





584 


ENGINEERING. 


(Dec. 3, 1886. 








ceive a driving pulley, and a second shaft in a line with the former 
extending forward between the converging ends of the cylinders. 


the bottom and back spaces or diaphragm, A preferably sloping 
plate of iron or firebrick lining is constructed as a bottom for the 





The outer ends of the series of pistons engage with an e 

ring to which is secured a bar extending transversely across it. A 
crank is secured to the latter, and to the end of the shaft which 
extends between the converging ends of the cylinders. (Sealed 
September 17, 1886). 


AIR ENGINES. 


7967. A. H, Reed, London. (A. R. Weisz, New York, 
U.S.A.) A heric Air Engines. (8d. 3 Figs.) June 
15, 1886.—This invention relates to atmospheric engines in which 
the motive power is obtained by admitting heated air to the 
cylinder during the stroke of the piston, so that a partial vacuum 
is formed on one side of the piston by the rarefied air, and the 
excess of atmospheric — on the other side of the piston 
effects its pape ion. The cylinder A of the engine is provided 
with an air admission port a, an exhaust passage b leading from 
the lower end of the cylinder, and an air exhaust passage c which 
leads from the upper end of the cylinder. The lower part B of the 
piston is fitted to the cylinder A, whilst the upper part d! is of 
smaller diameter, and is in the form of a hollow plunger to which 
is attached one end of the connecting-rod. The cylinder rests on 
a casing D, in which is located a burner E, to which gas is sup- 
plied by a pipe y controlled by a cock F. The hot-air admission 








ey @ ig opened and closed by a slide G, and the exhaust Bp 
, € are controlled by a slide valve H. Both slides G and are 
operated by a rod I, which is fulcrumed at i, and is provided at 
its upper end with a rollerstud engaging in a grooved cam mounted 
on the crankshaft. The supply of gas to the burner is regulated 
by means of an arm attached to the plug of the cock F. This arm 
engages with a pin projecting from the slide G, so that the supply 
of gas is alternately nearly shut off or turned on full according as 
the slide G closes or uncovers the port a, As the piston starts 
upwards, air is drawn in at the open port a, and is quickly heated 
by the full flame of the burner, When the piston has reached the 
top, the port a is closed, the flame of the burner is turned down, 
and the heated air is forced up through b and through c into the 
space above the piston, and the excess of atmospheric pressure on 
the upper side of the piston causes it to descend, the crankshaft 
being thus caused to rotate, and the valves being shifted ready 
for the next upward stroke. (Sealed September 21, 1886). 


BOILERS. 


9431. L. W. Leeds, London. Improvements in Steam 
Boilers, (8d. 2 Figs.) August 7, 1885.—The improvements 
consist in protecting the parts of boilers above the water-line, and 
in so mounting the boilers as to provide a combustion chamber 
above and all round them. The boiler is supported in front of 
the grate on balls or rollers so as to permit expansion and con- 
traction to take place without disturbing the setting. (Sealed 
September 7, 1886). 


10,887. T. Toward, W. Toward, and J. Meek, 
Newocastle-upon-Tyne. Steam Generators. (8d. 3 
Figs.} September 14, 1885.—The boiler consists vertically of a 
lower part containing the firebox F, firedoor D, and tubes T, andan 
upper part P, the two parts being connected by an inside or out- 
side water tube or tubes W. A circulating tube G is fixed in the 
centre of the central water tube E to divide the upward current 














of bot water produced by the heating surface, from the downward 
current. Fire tubes T, arranged in circles round the central water 
tube E, discharge the heated gases into the space H, which is in- 
closed so as to form a flue by means of a removable casing K. 
The funnel M takes its rise from any suitable part of this casing, 
or through tubes O in the steam space. This boiler was fully 
illustra‘ and described in ENGINRERING of November 5, 1886. 
(Sealed September 21, 1886). 


12,418. A. Bachmeyer, Berlin. Sectional Boilers. 
(8d. 3 Figs.] October 17, 1885.—This invention relates to a water 
tube boiler composed of two or more sections, each of which 
consists of two tubular boxes, to one of which a steam chamber is 
attached, from which inclined steam drying tubes extend to the 
other box. The two boxesare connected by inclined water-tubes, 
into which project smaller tubes for the pur of freeing the 
steam from water. (Sealed September 3, Ise). 


5874. J. Millington, Walton, Lancaster, and H. 
Jones, Birkenhead, Chester. Improvements in 
Steam Boilers. (6d. 2 Figs.) April 30, 1886.—The improve- 
ments consist in forming the boilers with furnace tubes and com- 


bustion chambers as in ordinary marine boilers, but cutting away 


chamber over the part cut away. (Sealed Sept 
10, 1886). 


6961. C. A. Knight, Glasgow. Caps and Clamps 
for Hand Holes and other Orifices Steam Gene- 
rators. (6d. 3 Figs.) May 24, 1886.—The cap outside the 
boiler is provided with a polygonal nut formed in one piece with 
it, and a hole tap in it for the reception of a holding bolt, to 
which is attached a safety clamp inside the boiler. (Sealed Sep- 
tember 14, 1886). 


7707. H. H. Lake, London. (H. M. Bigelow, Boston, Mass., 
U.S.A.) Apparatus for Re: ting the Pressure in 
Steam Boilers and for Sim Purposes, [1ld. 5 Figs.) 
June 8, 1886.—This invention relates chiefly to the maintenance at 
a stated pressure of steam in a boiler by an automatic regulation 
of the draught of the furnace of the boiler through the closing and 

ing of the damper. The pipe A leading either from the steam or 
the water space of the steam boiler in which the pressure is to be 
regulated, enters at the upper portion of a mercury reservoir B 
from which leads a stand-pipe D, terminating in a floatchamber H. 
In this float chamber is a float K fastened to the lower end of a rod 
L, the upper part of which is connected to a chain which carries a 








weight Q, and passes Over a pulley fixed on a horizontal shaft O, 
which may also be the damper-rod of the damper to the furnace of 
the steam boiler. In the operation of the apparatus its contained 
mercury is acted upon by the pressure of the steam in the boiler, 
and as this pressure varies, the height of the mercurial column is 
also varied, resulting in a rise or fall of the float K, and through 
it securing a closing or an opening of the damper of the furnace, 
as also a closing and opening of the opening of the float 
chamber by the valve K? of the float. The apparatus may be ad- 
justed, and the height of the float chamber above the vessel B 
varied, by means of the telescopic pipe D, in connection with the 
graduated rod W. (Sealed Samer 24, 1886). 


8322, O. Lilienthal, Berlin, and 
don. Coil Steam Generator. (8d. 3 


W. Bashall, Lon- 
Figs.) June 23, 1886. 
— The generator consists of a double coil of pipes, in which steam 


can be generated as soon as water enters the coil. The two coils 
arearranged one within the other, and are inclosed within three 
metal jackets, between the outer pair of which the air supply is 
led downwards to the burning fuel, being warmed in its passage 
by contact with the middle jacket, between which and the inner 
jacket the hot gases from the fuel pass on their way to the smoke- 
stack. The two coil-stacks join each other at the top. The feed 
water enters the inner coil at a point below the level of the grate, 
and the steam passes away from the bottom of the outer coil- 
stack. The fuel is fed into the firebox or the space comprised 
within the inner coil through a shoot at the top. (Sealed Sep- 
tember 28, 1886). 


8533. H.E. Newton, London. (R. A. Chesebrough, New 
York, U.S.A.) Steam Generators and Superheaters. 
{6d. 1 Fig.] June 29, 1886.—Inventor claims the combination 
with an imperforate steam generating or superheating coil, of a 
receptacle containing lead or easily fusible metal or other heat 
transmitting medium in direct contact with its imperforate sur- 
face, and a furnace for applying heat to the exterior of the 
receptacle. (Sealed October 5, 1886). 


BOILER FURNACES. 


9257, A. M. Clark. London. (J. Marion, J. Caverly, 
B. Fisher, and J. S. Valk, New York, U.S.A.) Hydro-Carbon 
Burners for Steam Boilers, Caloric gine, and 
other Furnaces. [lid 7 Figs.) August 1, 1885.—The oil or 
liquid hydro-carbon fuel is supplied to the burner from an ele- 
vated tank. The burner is a shallow tray or receiver formed with 
numerous air passages or nipples rising from the bottom of the 
receiver. Over the upper ends of the air nipples are placed caps 
held by distance pieces, so that as the air rises from the nipples, 
it is confined within the heated caps, and finds its way down alon: 
the heated side walls of the caps. The heated air is thus deflec' 
downward to the surface of the hydro-carbon in the receiver, and 
its combination with the combustible gases causes the generation 
of great heat which consumes the smoke, preventing entirely the 
formation of soot. A chamber is formed below the receiver, into 
which air, water, or liquid fuel may be conducted for cooling the 
bottom of the receiver, and for heating the liquid fuel, so that the 
fuel before combustion is in the form of gas. Asbestos wicking is 
placed upon the bottom of the receiver to cause an even distribu- 
tion of the fuel. (Sealed July 27, 1886). 

10,112. A. Reis, Antwerp. An Apparatus for Pro- 
ducing a Draught in Boiler and other Furnaces and 
for Pur g the Products of Combustion. 6d. 1 
Fig.) August 26, 1885.—The furnace gases are, by means of a 





suction pump, caused to pass through a filter or strainer consisting 
| of layers of metallic gauze, which retains the soot, and also de- 

prives the gases of their heat; the gases then through a 
| purifying tank containing a solution of caustic soda, which serves 
| to retain the carbonic oxides, carbonic acid, and sulphurous and 
| sulphuric acids. The purified gases are then discharged by the 
pump into the atmosphere. (Sealed September 3, 1886). 


| 41,143. J. Patterson and M. Sandison, Newcastle- 


upon-Tyne. Improvements in the Application of 
| Forced Draught to Furnaces, (8d. 2 Figs.) September 





19, 1885.—This invention relates to internally fired boilers. The 
mouth of the furnace is closed by an air-tight iron casing, thus 
shutting off the furnace from the atmosphere. The supply of 
compressed air for the furnace is admitted to the ashpit, not 
through the mouth of the furnace, but by tubes quite separate 
and distinct therefrom. (Sealed September 10, 1836). 


12,108. T. Milburn and C. W. Mayan. Staleybridge, 
Lancaster. Improvements in Forming, Mounting, 
ting ebars, and in Feeding Fuel there- 
on. (8d. 5 Figs). October 12, 1885.—Rocking levers move the 
bars inward together when moving in one direction, and move the 
bars in each set of two or more outward singly and in succession 
when moving in the other direction. A revolving feeder formed 
with cells measures and feeds the fuel forward or downward upon 
the bars, (Sealed October 19, 1886). 


14,033. J. Lee, Hipperholme, Yorks. Improve- 
ments in the Construction of the Flues of Steam 
Boilers for the Consumption of Smoke. (8d. 6 
Figs.) November 17, 1885.—At a certain distance behind the 
ordinary furnace bridge, the top half of the flue is bricked 
up, thus forming a second bridge, the bottom of which is 
below the line of the top of the first bridge, so that as the 
smoke passes over the first bridge, it must pass down under the 
heated arch, and thus keep low down in the flue, and pass through 
the fire, and close under and in contact with the heated bridges, 
and so be perfectly consumed. (Sealed October 12, 1886). 


5960. H. C. Paterson, Glasgow. Improvements 
Aponease to Steam Boiler and other Furnaces. 
(8d. 4 Figs.) May 3, 1886.—According to this invention steam 
from the boiler is injected into the space above the fuelin the 
furnace. By this means heated air is drawn in through a pipe 
from below the furnace grate, and becomes highly heated in its 
pasenge through the pipe which passes through the furnace before 
peing discharged into the space above the fuel. (Accepted July 16, 

886). 


6348. O. Imray, London. (J. B. Archer, Washington, 
U.S.4.) Boiler es for Combustion of Gaseous 
Fuel, (8d. 16 Figs.) May 11, 1886.—The improvements con- 
sist in pats in proximity to the gas inlet a supply of air 
heated by passing through channels, chambers, or interstices of 
material heated by the flame. The boiler is supported on refrac- 
tory tiles and columns, and the hot gases have to take a zigzag 
course before reaching the mouths of the boiler tubes. (Sealed 
August 27, 1886). 

6362. H. J. Had London. (H. Welsh, New York, 
U.S.A.) Apparatus for Promoting the Combustion of 
Fuel in Steam Boiler and other Furnaces. (6d. 3 Figs.) 
May 11, 1886.—Inventor claims in an apparatus for conducting 
atmospheric air to the furnace of a steam generator or other fuel 
chamber, the combination with one or more pipes open to the 
atmosphere at one end, and forming a communication with one or 
more flue — located adjacent to the furnace and separated 
therefrom by a perforated partition, of a branch pipe or pipes 
leading from the chimney provided with dampers to regulate the 
admission of the heated gases, and a steam jet located at the 
mouth of the air conducting pipes. (Sealed September 10, 1886). 


7968. A. H. Reed, London. (J. Ham, New York, U.S.A.) 
Certain Improvements in Boiler Furnaces. (6d. 
4 Figs.) June 15, 1886.—This invention has for its object to 
introduce heated air into the flame of steam boilers which have 
metallic fireboxes situated in the interior of the boiler. The air 
distributors consist of boxes of cast iron or other suitable refrac- 
tory material, of a circular or oval form in cross-section. They are 
perforated with a large number of holes or air passages, and the 
air es in their sides are formed so as to throw the issuing 
jets of air downward into the flame, so as to mix with the un- 
consumed gases rising from the fuel on the firegrate. Each air 
distributor is connected with an air supply pipe. (Sealed Sep- 
tember 21, 1886), 


MISCELLANEOUS. 


9787. H. Turner, Birkenhead, Chester. Improve- 
ments in Connection with Tubesand Tube-Plates of 
Steam Generators, and in the Mode and Apparatus 
Employed in the Construction of such Tube-Plates. 
8d. 4 Figs.) August 18, 1885.—The tube-plate having been 
drilled with holes of smaller diameter than that of the tube ends, 
is heated, and is placed overa matrix preferably in the anvil block 
of asteam hammer. The lip of this matrix is provided with a 
recess. A tapered die of increasing diameter towards its upper 
portion, which is fitted to the head of the steam hammer, is caused 
to,pass —— the hole in the tube-plate, pressing an annular 
piece of metal into the recess of the matrix. The tube-plate when 
thus completed, is provided with a projecting rim round each 
hole, thereby forming a seat having an extra amount of bearing 
metal ever the ordivary practice, to which the tubes are to be 
attached. This rim may be formed either upon the water side, or 
upon the flamebox side of the tube-plate. The tubes, provided at 
their flamebox ends with enlarged screw-threaded tapered ends, 
are then screwed into the holes of the tube-plate which have been 
bored to a taper and tapped to correspond. The tubes at the 
smokebox end are swelled to correspond with the tube-plate holes 
in which they are expanded in the usual manner. Loose tubes 
can be made tight from the smokebox end by a key or spanner 
which takes into notchesin the tubeends. (Sealed September 14, 
1886). 


9876. J. Murrie, Glasgow. An Improved Method 
of Generating Vapour. (8d. 3 Figs.) August 20, 1885.— 
The improved method of generating vapour consists in immers- 
ing a liquid contained within a series of tubes or receivers ina 
bath of heated fluid surrounding and acting not only on the 
liquid, but also on the vapour generated therefrom on its passage 
through the tubes ‘or receivers, whereby ebullition or priming is 

revented, and evaporation takes places only at the surface of the 
Fiquia. (Sealed September 14, 1886). 


10,694, A. McNab, Midtownfield, Renfrew, N.B. 
Apparatus for Condensing Exhaust Steam of 
Steam Engines and Heating Feed Water for Steam 
Generators. (8d. 1 Fig.) September 9, 1885.—The apparatus 
consists of a combination of a surface cond , jet cond Tr, 
and pipe connections, for the purpose of dispensing with the air 
pump in connection with the surface condenser from which a 
supply of hot water, uncontaminated by the steam, may be ob- 
tained. (Sealed September 3, 1886). 


11,507. J.S. Stubbs and S. H. Stubbs, Manchester. 
Water Heating Apparatus. (8d. 2 Figs.) September 28, 
1885.—Inventor claims the employment of a coil or system of pipes 
within a steam boiler, attached to a receiver vessel outside, for 
the purpose of supplying hot clean water for manufactories, 
laundries, baths, and other uses. (Sealed October 5, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE BARTHOLDI STATUE age. The previous history of this gifted man was 
3 . ; inintrcitledes somewhat remarkable. At the early age of nine- 
(From our New York CoRRESPONDENT.) |teen he had produced a bas-relief of Francesca da 


In 1865, M. Laboulaye, a member of the French | Rimini; for although starting in life as a painter, 
Academy, held a social gathering at his house, and | he early discerned that his more congenial efforts 
among the subjects of discussion was that of the| were to be in sculpture. In 1878, he made a 


of Genius in the Grasp of Misery,” and his 
exquisite statue of La Fayette stands in Union- 
square, New York City, to commemorate not alone 
the artist but the love that the original bore our 
nation in one of the greatest struggles of modern 
times. At the close of the Franco-German War, 








relations of France and America. M. Laboulaye, | colossal monument, ‘‘ The Lion of Belfort,” to 
championing our Government, declared that shoulda commemorate the gallant defence of a garrison 
monument be ever erected to commemorate our|during the Franco-German War, and again he 
independence, the two nations should build it in| had made a statue called ‘‘ Gribeauval,” which 
common. His remarks seemed to have deeply|is now the property of the French nation. He 
impressed M. Frederick Auguste Bartholdi, a young| was not altogether unknown in America, for at 
Alsatian sculptor, then about thirty-two years of | our Centennial he received a medal for his “ Statue 











the sculptor feeling that he could not live in his 
native iand, then become a German province, was 
filled with the idea of visiting America, with a 
view to executing the great work which was now 
taking shape in his mind. In this project he was 
encouraged by M. Laboulaye and others, who 
assured him that if he found in this land a recipro- 
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cating sentiment, they would not be lacking on 
their side of the Atlantic ; accordingly, in 1870, 
the sculptor sailed up the Narrows, and it seemed 
to him that here, at America’s metropolis, was the 
place for his great work, so that the eyes of all 
foreigners might light upon ‘‘ Liberty” at the very 
threshold of the New World. 

Bedloe’s Island, lying about one mile south of New 
York City, and containing some 12 acres, was at that 
time little more than a dismantled fortification. It 
was just the location for such a monument, com- 
manding a view of the Narrows, and being readily 
visible from New York, Brooklyn, Jersey City, and 
every incoming and outgoing vessel. The history 
of this island runs back to the old Dutch settlers, it 
having been purchased from their Government by 
old Isaac Bedloe, who died in 1672. The English 
Government held it during the revolution, calling 
it Kennedy’s Island, after Captain Kennedy, H.M. 
Navy, who was the commander. After this war it 
reverted to New York State, and was used as a 
quarantine station from 1797 to 1800, when the 
General Government took it and erected a fort 
there in 1814. In 1841, the present fort was built 
for 70 large guns and a garrison of 350 men. It 
remained in this shape till the statue was con- 
templated, and it has gradually been levelled, and 
changed for the purpose of this structure. On the 
return of M. Bartholdi to France, steps were at 
once taken to carry out the ideas of the enthusiastic 
artist. It was arranged that the French people 
would furnish the statue and the United States the 
pedestal. In 1874, M. Bartholdi made his first 
models, and they created the greatest enthusiasm 
among his friends. A banquet at the Hétel Louvre 
in November 6, 1875, drew together some of 
france’s most illustrious citizens, men renowned in 
letters, arts, and politics. The American minister 
was present, and also Mr. Forney, Commissioner- 
General of the Centennial in Europe. The names 
of Washington and La Fayette were on every one’s 
lips, and their healths were drunk in sufficient 
libations to nearly float the Istre, which at a later 
date brought the statue over. The contributions in 
France came from the millionaire and from the 
widow—it was a spontaneous outpouring of this 
warm-hearted people, and there are none warmer or 
more responsive in their feelings, if but the proper 
chord be touched. The hand grasping the torch was 
then sent to ourCentennial Exposition, and later was 
placed in Madison-square in the centre of New 
York City ; when the statue was completed, this 
was reshipped to France and fitted to its proper 
place. The sculptor again visited the United States 
and witnessed the unveiling of his beautiful statue 
of La Fayette. This was a gift from France to New 
York City as an acknowledgment of our sympathy 
at the time of the siege of Paris, when provisions 
were sent from here to the sufferers. This statue 
faces Broadway, having the equestrian statue of 
Washington on its left, and the statue of Abraham 
Lincoln on its right. Certainly New York could 
never have put it in a more honourable place. The 
head of Liberty was completed in 1878 and shown 
at the Paris Exposition. Mr. Levi P. Morton, our 
minister to France, drove the first rivet in the left 
foot, which is even larger than the traditional ones 
of Chicago or St. Louis. On July 4, 1884, M. 
de Lesseps, who had succeeded M. Laboulaye as 
President of the French American Union, finally 
presented the statue to Mr. Morton as the gift to 
the United States from 180 cities, forty general 
councils, a large number of societies, and over 
100,000 citizens of the French Republic. 

In the construction of this statue it was decided 
to make it of repoussé or hammered copper. A 
model was first made one-sixteenth the size, and 
after all the details had been worked out it was 
enlarged to one-fourth the size, and subsequently 
a full-sized model was constructed, divided into 
sections to facilitate handling The one-fourth 
sized model was divided into sections, and each sec- 
tion into squares, and measuring points established, 
some parts requiring as many as 300 such points 
with 1200 extra marks. Wooden frames were con- 
structed and plaster put upon them (see Fig. 1) ; 
measurements increased four times were taken 
from the sections of the model, and the shape was 
carefully marked out and moulded. Wooden 
frames were then made by fitting the edges of the 
boards to the inequalities of the plaster. 

The sheets of copper, 300 in all, were put upon 
the inside of these frames and beaten by wooden 
mallets into a fac-simile of each section. Iron 
braces were put inside the statue, and the frame- 





work upon which the copper plates were to go was 
scientifically planned as a bridge would be to resist 
strains of various kinds; to prevent electrical 
action due to the salt air acting upon the two metals, 
canvas cloth is introduced between them where the 


rivetting takes place. In yeneral, the support con- 


|the practice of our Republic, where we hope, in 
| the years to come, Liberty will ever enlighten the 
| world, and from the proper standpoint withal. The 
| pedestal (see page 585) is from a design of Mr. R. M. 
| Hunt, of New York City, and the foundation is a 
| solid concrete base 52 ft. 10 ft, high, and 90 ft. square 


sists of four massive angle-iron corner posts divided | at the bottom, battering to 65 ft. square at the top ; 
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into panels by horizontal pieces and strengthened 
by diagonal struts and braces, as shown in the 
illustrations, Figs. 3 and 4, page 588, which also 
show the method of anchoring. 

The engineer of this work was M. Eiffel. 
the French people were thus busy, the Americans 


While 


had not been idle. It was delegated to them to put 
Liberty on a proper foundation, and thus exemplify 


,on this is set the pedestal 89 ft. high, with a door 
at its base on each side 5 ft. wide and 13 ft. high. 
On each side of the door are the arms of France 
‘and America. Over these doorways are discs for the 
| arms of each State, ten placed on each side; large 
| panels surmount these, measuring 23 ft. 6in. by 
|5 ft. 3in. A moulding relieves the stonework just 
|above, and four pillars are placed in the centre of 
each side ; above these there is a recession of the 
| stonework, leaving a balcony 8 ft. 5 in. wide at an 
| elevation of 98 ft. 8in. The view from this balcony 
|is most charming on whichever side the observer 
|regards it. Looking out to the ocean through the 
| Narrows, or gazing at the three great cities which 
environ the statue, and surmounting all, stands the 
| statue, holding its torch at a height of 305 ft. 11 in. 
| A view of it from a distance is astonishing. Your 
correspondent had occasion recently to go to Fort 
|La Fayette and witness the firing of Lieutenant 
Zalinski's dynamite gun, which, by the way, was a 
great success, and the ride is along the ridge which 
hems in the easterly side of the bay. Although 
somewhat shut in by buildings, and further down 
by woodland, yet glimpses of this colossal statue 
were given at intervals all the distance, and in 
| many instances where the statue could not be seen 
the mighty torch could be witnessed over the tops 
| of the buildings, still pointing heavenward in solemn 
| grandeur. 
| In June, 1885, the Istre bore the statue, packed 
{in 210 cases, up New York Harbour. She was 
escorted by our North Atlantic squadron, and by 
| many accompanying vessels, as she sailed into port, 
| bearing an offering of peace and good-will from our 
| sister republic. Her officers were welcomed by a 
| procession and escorted to our City Hall, where they 
|held a public reception. In October, 1886, the 
| statue being completed, at a cost of nearly 1,000,000 
dols., it was dedicated with some of the most impos- 
ing coremonies New York has ever seen. 

The method of anchoring the statue to its pedestal 
|was designed by General Charles P. Stone, and 
lis shown in Fig. 3. Six plate girders arranged 
in two sets of three each are placed across the 
top of the pedestal, and beneath them are two 
similar sets crossing at right angles under the verti- 
cal corner posts of the supporting frame, being 
bolted to it by three bolts 54 in. in diameter. 
The plate girders are 34ft. long, and extend across 
the well-hole, having a bearing at each end of 
3ft. 9in. These girders are 4 ft. deep, and built 
of £in. web plate and 4in. by 5in. angle iron of 
gin. thickness. Another similar set of girders are 
placed 60 ft. below, the latter being 41 ft. long and 
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only 3 ft. deep, and arranged in twos. These two 
systems of girders are joined by four sets of eye- 
bars, each consisting of four bars 4in. wide and 
14 in. thick, placed close to the side of the walls of 
the shaft, and prolonged so as to join the main 
frame at the top of the first and second panels. The 
copper plates are about ;:in. thick, and are 
strengthened with iron bars jin. thick and 2 in. 
wide, bent to conform to the curves of the figure. 
In rivetting the plates two methods are employed. 
Where the joint is to be concealed after bringing 
the edges together, a strip of copper is placed on 
the under side, and through it two rows of rivets 
are set with their outer heads countersunk. The 
other method is to arrange the edges, one over- 
lapping the other, and pass through them a single 
line of rivets, and hammer down the outer edge 
where necessary. 

Below are given some of the principal dimensions : 


ft. in. 
From bottom of plinth to top of torch 151.41 0 
Heel to top of torch ; xe oes a 0 


Height of head ... 7” ae <<. Soe oe 
Width of eye es ts as “de 2 4 
Length of nose... ee Be ia 38 9 
ae hand ... ee ie Pee! 5 
a forefinger... re aes 7 
Circumference of finger at second joint 4 9 
From water level to top of pedestal ... 149 10 
Water level to foot of pedestal as eae 
Foot of pedestal to top of same <<, ae “8 
From high water totop of seawall .. 10 0 
Top of sea wall to foot of fort wall ... 2 6 
Foot of fort wall to gravel level, at 
parapet of fort ... ‘se a ue, | Oe 6 
Parapet of foot to pedestal 24 O 


The head will hold forty, and the 
torch fifteen persons. 

The total weight of the statue is 
440,920 lb., of which 176,368 lb. are 
copper and 264,552 lb. iron. 

It was no small matter to light this great struc- 
ture and its pedestal. The plant employed was a 
gift from the American Electric Manufacturing 
Company, and is twofold in its object ; to illumine 
the figure and to furnish a light for the torch. It 
consists of five 6000 candle-power lights placed in 
the angles of Fort Wood, where the statue stands, 
and ten 6000 candle-power lights within the torch 
itself, which has thirty holes pierced in it in two 
rows and glazed. The ten lights are placed ina 
circle having a radius of 2 ft. 9 in. The lights at 
the angles of the fort have parabolic reflectors 
which cast the light upwards. 

The dynamo is a beautiful machine ; it will sup- 
port fifteen lamps of 6000 candle-power at 875 revo- 
lutions with 30 ampéres, and an electromotive force 
of 700 volts. The total electrical horse-power in 
circuit is 32; the horse-power required at the 
dynamo pulley is 35, and the electrical horse-power 
per lamp is 1.53, with an electrical efficiency in the 
machine of 91.5 per cent. The inside of the statue 
contains a staircase by which ascent can be made to 
the torch, the balcony, which forms the base of the 
flame, being a fine point of observation (see Fig. 2). 
Such then is the description of this great gift, and 
it only remains to tell briefly how tke dedication 
was accomplished. 

Although the day would have been a typival one 
in London, it failed to dampen anything but the 
exteriors of the celebrators. The procession was 
worthy of the occasion and of the distinguished 
guests. The President of the United States and 
the Cabinet reviewed it, and New York made a 
general holiday to celebrate our goodwill towards 
our foreign friends. The army and navy contri- 
buted some 10,000 men, who marched almost at the 
van, and New York’s favourite militia turned out 
in full force ; many veterans bearing their battle- 
stained and tattered flags were to be seen, sad relics 
of our late hostilities ; even the old State carriage of 
General Washington was in the procession drawn 
by white horses and accompanied by outriders in 
Continental uniforms. It was a quaint-looking 
vehicle with immense springs, and decorated on 
the sides and panels in a most elaborate manner. 
The tricolour floated from building after building, 
and hung suspended from the windows of many a 
palatial residence. Some of the younger citizens 
shouted ‘‘ Vive la France” with a most decided 
Yankee accent, but their motives were good, and 
let none impugn them. Count de Lesseps divided 
the honours with M. Bartholdi, but that did not 
mean that we think he will ever build his Panama 
Canal. The naval procession sailed grandly down 
the Hudson River, and would have been most 
thoroughly imposing, had not one of Mr. Dickens’s 
fogs, so ably described in Bleak House, come direct 





from London and met the procession off our Battery. 
It was such a pity, for the usual weather in New 
York is clear, and to within twenty-four hours 
had been most beautiful. The succeeding drizzle 
spoiled the fireworks, but the guns fired when the 
oration was concluded. The naval salute thundered 
through the fog, although not a glimpse of the 
vessels could be seen. The committee wisely post- 
poned the illumination and fireworks to a more 
pleasant day. 

This came on the following Monday, and as the 
effects were sought for on a large scale, they were 
most magnificent. Governor’s Island, which is 
opposite Bedloe’s, was a blaze of light for a mile 
along shore, the arrangement being such that the 
lights were red, white, and blue, the colours 
of both nations, which was of itself a happy 
omen. The air was filled with bombs and rockets, 
with an occasional balloon sending down golden 
showers, and one flight of rockets was said to com- 
prise a thousand. One must not, however, be too 
critical as to quantities on such festive occasions, 
and thé counters might have been equally festive, 
which would double the quantities. The Battery 
was also a blaze of light, the three points, Bedloe’s 
Island, the Battery, and Governor’s Island, forming 
a sort of great horseshoe curve. Some of the ships 
were blazing with lanterns and coloured lights, and 
there were hundreds of steamers all illuminated to 
add to the scene. When the torch of Liberty blazed 
out for the first time, it was greeted with the noise 
of steam whistles, the saluting of guns, and showers 
of fireworks. The entire exhibition, as viewed 
from the roof of Mr. Cyrus Field’s twelve-story 
building, which looks down New York Harbour 
and stands at the Battery, was one to be always 
remembered ; even the moon lent its light to the 
scene, and the waves of the bay shone in the moon- 
light like silver, sparkling sometimes as though 
molten glass. Our French visitors expressed their 
delight, and certainly America had every reason to 
be proud of the celebration. 

This great work is a feature in the harbour of 
New York on the west shore, while toward the east 
towers the magnificent arch of the East River 
Bridge. The gift from France wiil long be re- 
membered by those of the present day, and future 
generations will always bear in mind her kindly 
sentiment to America which its presence in- 
dicates. It cannot fail to be a bond of union 
between the Eastern and the Western republics, 
and stands alone in the circumstance of its presen- 
tation. Heretofore nations have sent hostile mes- 
sages to one another, but when, in the history of 
the world, was so costly and befitting a gift ever 
made? That it will always prove a harbinger of 
peace is the wish of both countries, and its accept- 
ance by the United States, and its location at the 
gate of our great metropolis, shows to France that 
the younger republic sympathises deeply with the 
older and yet still more recent one in Europe, and 
will watch with deepest interest the future welfare 
of ‘‘ La Belle France.” 








CEYLON GOVERNMENT RAILWAYS. 
By F. O’Driscott. 
(Concluded from page 566.) 

PassENGER traffic is divided into three classes, 
fares being arranged proportionately according to 
the class ; the second-class tariff is twice as much as 
the third, and the first three times the third-class 
fare ; there are, however, comparatively few first- 
class passengers. Second-class is more largely 
patronised by the European population, while the 
third-class is generally crowded with natives ; it is 
really the third-class traffic which pays. 

Fares are not high, return tickets are issued at 
reduced rates available for first and second-class for 
three days from date of issue, third-class return 
tickets are only available on day of issue except 
those issued on Saturday or Sunday, which are 
available on the Monday following. On Sun- 
days one up-train is run right through from 
Colombo to Kandy, Miatalé, and Nanu-oya, and 
also one down-train stopping at all stations; the 
time of journey is 8 hours 23 min. with all stop- 
pages. On the Sea Coast line four Sunday trains 
run up and down. Quite a feature in the accom- 
modation provided for travellers is the refreshment 
car ; this is attached to two up and two down trains 
daily on the main line, and to the up and down 
Sunday train. Hot or cold meals are served in this 
car at a very reasonable scale of prices ; the car is 








run by a firm to whom the Government lease the 
privileges. To the department indeed these cars can 
hardly be anything but a source of loss, and can 
only be put on for the convenience of passengers ; 
they are heavy—probably 15 tons to 16 tons—and 
in the aggregate this is drawn for a distance of 350 
miles daily. They are available for first and 
second-class passengers. 

During the year 1884 the number of train-miles 
run was 610,198, exclusive of ballasting and engine 
miles, and the number of passengers carried and 
amounts received, exclusive of season-ticket holders, 
were : 


Number, — 
First-class 2 as he 49,491 76,352 
Second-class_ .. we * 121,681 69,800 
Third ow ta re -- 1,940,162 665,873 


The tonnage of goods carried and their classes 
were as follows : 


tons cwt. 

First-class goods... sia ha 2 “a 3,106 0 
Arrack ea ea ~~ ae aa pe 1,297 0 
Cocoa-nut .. ea he ‘a a3 ‘ae 2,106 17 
a oil bd r. te *m .. 1,848 19 
Coffee .. ale a we Re sv ke 16,928 1 
|. . << me + we =e Pe ae 1,132 16 
C'nchona a4 - a ‘ a a 5,137 4 
Rice .. an «e és we a .. 48,428 4 
Salt .. ate + as aa aa as 3,103 17 
Other second-class goods. . re a .. $1,477 8 
Timber de on Ef a e oe 2,765 5 
Plumbago .. et ae x “ ‘as 3,563 1 
Manure aa a ee me as a 3,927 15 
Other third-class goods .. a <a ad 3,496 4 
128,318 11 


Beyond this the department carried, railway, 
breakwater, and water works, material to the extent 
of 59,041 tons. 

The revenue for the year amounted to the follow- 
ing total : 





Rupees. 

Coaching .. - a ‘ae x ay 916,878 
Goods and live stock ; 1,597,717 
Miscellaneous a as “a * “a 29,989 
2,544,584 


The charges in the various departments for work- 
ing the traffic were as below : 
Trafic. 
‘ Per 
Rupees. prain-Mile. 


25,590.19 0.04 
72,676.27 002 


General superintendence ° es 
Salaries, station masters and clerks. . 
Wages and clothing, pointsmen and 

porters .. aa as ap “4 
Wages and clothing, guards and 

shunters ws - ae ae 
Cost of loading and unloading goods. . 
Lighting stores and furnishing sta- 

tions .. oe a + re 
Stationery, printing, and advertising 
Sundry charges .. ey e ae 


34,861.32 0.06 


61,066.94 0.10 
17,360.29 0.03 


6,690.01 0.01 

8,515.43 0.02 
3,352.47 

Total .. -. 230,112.92 0.23 

9 1 per cent, of receipts ; 1137.76 rupees cost per mile open. 


Police Charges. 


Rupees. Per 
“ Train-Mile. 
Wages and clothing, policemen 14,015.¢4 0.02 

pa a gatemen a 13,046.22 0.02 
Oil and stores for police an 1 gatemen 2,508.16 0.01 
General superintendence oe e 1,000.00 
Sundry charges .. oe ee ae 21.55 





Total .. a Pe 30,590.97 0.05 
1.2 per cent. of receipts ; 182.36 rupees cost per mile open. 
Telegraph Charges. 


Salaries, superintendent and __sig- Rupees. 
nallers .. a aa as xe 15,576.31 
Line repairs and renewals (material) 
Repairs and maintenance of instru- 
ments .. “a = ae aa 10,534.88 0.02 
Sundry charges .. + aa =e 1,372.14 


Per 
Train-Mile 
0.02 





Total .. me -. 27,483.83 0.08 
1.1 per cent. of receipts ; 163.83 rupees cost per mile open. 


General Charges. 


Per 
Rupees. Train-Mile. 

Audit, pay, and accountant’s office .. 28,947.18 0.06 
Crown agent's office .. be de 2,133,32 
General stores department 13,950.30 0.02 
Rates and taxes .. a < a 
Compensation .. x YF aa 484.89 
Sundry charges .. ae ea ‘ad 1,820. 42 





Total .. ee -- 46,436.02 0.08 
1.8 per cent. of receipts , 276.82 rupees cost per mile open. 
The aggregate working expenses of all depart- 
ments amounted to 1,359,102 rupees ; this against 
the total of 2,544,585 rupees received shows an 
expenditure of 53.4 per cent. on the receipts. 
Locomotive Department.—The rolling stock on 
these railways consists of 56 engines, 164 carriages, 
and 508 wagons. The engines are of five different 
classes (see Table on next page), all by English 
makers, Messrs. Kitson and Co., Beyers and 
Peacock, Stephenson and Co., and Fowler and Co. ; 
the tabulated statement shows the power and 
general details of their construction. 
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THE BARTHOLDI STATUE OF LIBERTY, NEW YORK. 


Fig. 4. 






































(For Description, see Page 585.) 
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The total wheel bases are as follows : 


Ciass A .. 


ClassB .. 


Class © .. 


Class D .. 
Class G .. 


Trailing 
Wheel 
to Driving 
Wheel, 
8ft. 11 in. or 
8 ft. 

8 ft. llin. or 
8 ft. 5 in, or 
8 ft. 

7 ft. 3 in. 


4 ft. 8 in. 
5 ft. 





Driving 
Wheel to 
Bogie Centre. 


8 ft. 10 in. or 
9 ft. 9 in. 

7 ft. 3 in. or 
7 ft. 9 in. 
or 9 ft. 11 in. 
9 ft. 2 in, 
Driving Wheel 
to Leading 
Coupled 


Leading 
Coupled 
| Wheel to 
| Bogie Centre. 


8 tt. 


Total. 


17 ft, 9 in. 


16 ft. 2in. | 


or 
17 ft. 1lin. 


ion 


16 ft. 5 in. | 


9 ft. 6 in. 
; 18 ft. 





Class A runs between Colombo and Rambu- 
kanna; the maximum load is 24 vehicles. The D| 
class of engines works on the incline from Ram- | 
bukanna to Kadugannawa— distance 12} miles, | 


| 
| 
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other behind ; the maximum load is also 24 vehicles. | incline of 1 in 44, with 5-chain curves, the G 
From Kadugannawa to Kandy, Matalé, and Nawa- | class of engine is used. Here the maximum load 
lapitia the B class are worked, from Kadugan-| consists of 10 vehicles for one engine and 20 for 
nawa to Kandy—a down grade—24 vehicles;|two. On the Sea Coast Railway the C class is 
from Kandy to Matalé, 15 vehicles; from Kandy | used, the load being 24 vehicles, which when 
to Nawalapitia, 20 vehicles. From Ndwalapitia to | loaded represent a gross weight of 12 tons each. 
Nanu-oya, distance 40 miles, an almost continuous | One bogie truck counts as 2 vehicles, 


PaRTICULARS OF Locomotives, CEYLON RAILWAYS. 





Cylinders, Heating Surface. Weight of Engine. 


} Capacity 
et sot ” ek lof Tender 
Grate In Work- |On Coupled On Tank. 

Area. (ing Order.) Wheels. Bogie. 
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| 
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ltanieiiaal Stroke. 
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Coupled 
Wheels. 


Numbers. 
Diameter of 
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| 17 | a 
| 114 | 35 
Sh dak Se pene te! din LE el Heh 20s is - = 
In addition to 1800 gallons in tender, @ class carry 600 gallons of water in tanks on engine frame, making total water supply 


pee ‘ ee pies . | 2400 gallons. i in. ; 
gradient 1 in 45, with 10-chain curves ; here a he rigid wheel bases of the different classes are as follows : Class A, 8 ft. 11 in. or 8 ft. ; Class B, 16 ft. 2 in. or 9 ft, 11 in. ; 
engines are used, one in front of the train and the | class C, 9ft. 2in. ; Class D, 9 ft. 6 in. ; Class G, 10 ft. 
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TWEDDELL’S HYDRAULIC VEEING 


PRESSES. 


CONSTRUCTED BY MESSRS, FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 





Native labour is employed by the locomotive de- | 
partment for almost all classes of work except 
engine driving. On each engine there are a European 
driver and two native firemen, in the shops there 
are a few European fitters and overseers, but nearly 
all fitters’ work is done by natives. Native labour 
is also used for building wagon and carriage stock ; 
they do most excellent work, the joints are fitted 
as truly as fine cabinet-makers’ work. 

The carriage stock, 164 vehicles, consists of : 
1 state saloon carriage, made for the visit of the 
Prince of Wales ; 4 saloon carriages ; 10 first-class 
carriages ; 10 composite carriages ; 14 second-class 
carriages; 74 third-class carriages; 8 third-class 
and break van composites ; 12 horse boxes ; 9 car- 
riage trucks ; 22 brake vans. 

The carriages are all very comfortable, and have 
double roofs as a protection from the sun. The 
first-class have sunshades outside the windows; each | 
window has a venetian shutter and glass which can | 
be raised or lowered at will; the cushioned seats 
have white linen washing covers ; to each carriage a 
water-closet is attached. The second-class carriages 
are much like the first, but not so nicely fitted. 
Third-class carriages have no windows ; the roofs 
are built on frames open to about 18 in. above the 
level of the seats. Seats are of wood, as also are 
the backs ; the four-wheeled coaches are 19 ft. long 
by 8 ft. 6 in. wide with a 9 ft. 6 in. wheel base ; 
bogie carriages are 40 ft. long by 8 ft. 6 in. wide, 
the bogie centres 27 in. apart. First-class four- 
wheeled carriages will seat 24 passengers ; second- 
class, 24 passengers ; third-class, 30 passengers. 

The bogie carriages are composite (first and 
second), seating 21 first-class and 24 second-class pas- 
sengers, total 45; third-class composite with brake 


seats 76 passengers. 


Wagons ; 





van seats 48 passengers ; third-class bogie carriage 


87 deep-sided wagons ; 


follows : 
Locomotive Power. 
Amount. 
General superintendence 44,665.81 
Wages of engine and firemen. . 144,330.23 
29 ae and cleaners. . a oe 
. ages ve 74,266. 

Repairs { Material 48,347.76 
Fuel “a ive - 139,903.66 
Oil, tallow, and waste .. 22,339,72 
Water pA 4 - ey aa 3,668.19 
Sundry charges. . od de ae 4,405.50 
Total .. es me -» 500,723.13 


The carriage and wagon stock 
used on the extension from Ndéwalapitia to Nanu-oya 
are on the bogie principle, carriages 40 ft. long, | open. 
wagons 30 ft.; the underframes, which are iron, and | 
the bogies were imported from England, but the | 
woodwork was built at the railway works, Colombo. | 
Each vehicle is fitted with Clark’s brake, which can | Repairs { ee 
either be used as a continuous or independent brake. | ; 
The wagon stock consists of 331 covered goods | 
34 low-sided | 
wagons ; 7 timber swivel wagons ; 3 crane wagons ; | Total 
15 cattle wagons ; 5 travelling cranes ; 4 gunpowder 
vans ; 18 brake vans; 4 brake vans and covered 
goods composites ; total 508. 
The four-wheeled wagons are 15 ft. 5in. long by | 
7 ft. wide (inside measurement). 
is 8 ft., the bogie wagons are 30 ft. 10 in. long by 
7 ft. (inside measurement), the bogie centres are | draulic machine tools made under Tweddell’s system, 
19ft. apart. The maximum load for the four-wheeled chiefly, hitherto, in connection with rivetting. We now 
wagon is 63 tons ; for the bogie wagon, 12 tons ; 
weight of covered four-wheeled wagon, 5} tons ; 
open four-wheeled wagon, 4? tons; bogie wagon, 
37}; tons. 

For the year 1884 the expenditure of the loco- 
motive department in its various branches was as 


The wheel base | 


Per Train- 
Mile. 


This total amounts to 19.7 per cent. of the traftic 
receipts, and a cost equal to 2984.94 rupees per mile 


Repairs of Carriages and Wagons. 
General superintendence 


Wages, cleaners and greasers 
Oil, grease, and other stores . . \ 
Sundry charges .. ea aa Ps 374.82 


118,000.11 0.19 


| Amounting to a percentage of 4.6 of trafic receipts, 
| and a cost equal to 703.43 rupees* per mile open. 








HYDRAULIC VEEING PRESSES. 
WE have frequently in these pages described hy- 


| illustrate two very useful special machines, manufac- 
| tured by Messrs, Fielding and Platt, of the Atlas Works, 
Gloucester. The first of these machines (Fig. 1) was 
supplied to the Pearson Knowles Iron Company, and 
is worked at a pressure of one ton per square inch, as also 
are several other machine tools, rivetters, &c., supplied 
by the same makers tothiscompany. The illustrations 
are so clear that but little description is necessary. 
The wheel, the spokes of which have to be veed or 
‘‘glutted,” rests on a suitable bracket or seating, 
the spokes at the same time ing between the 
two projecting horns above. When placed in posi- 
tion, the starting valve on the top of the hydraulic 
|cylinder (see left-hand view) is opened, and the 
ram descending, not only welds the filling-up 
ae ems ccktecimcaiiieactkaealan 
| * In December, 1885, the average value of the rupee 
| was about 13.25 to an English sovereign. The rates of 
| exchange vary continually, but to the native, who does 
not euloestend exchange, the rupee has a standard value, 
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CALCULATING COAL CONSUMPTION. 


WE subjoin a Table which has been calculated by Mr, W, Bourn, of the Walker Shipyard, to facilitate ascertaining the dail 
different horae-powers and rates of consumption per indicated horse-power per hour. The Table is one which we believe many of 


coal consumptions correspond ing to 
our readers will find very handy for 


reference, and the mode of using it will be clear from the example annexed to it, 
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471 514 | .557 | 
353 j 418 | 
+235 +278 | 
118 139 
59 -69 | 
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TABLE OF CONSUMPTION IN TONS PER DIEM. 





Pounds per Hour per Indicated Horse-Power. Indicated 


eS eee ee er ed - Horse- 
; Power, 
| 1.6 1.8 1.9 | 


205.7 
188.5 
171.4 








244.2 
223 9 
203-5 
183-2 


231.4 
212.1 
192.8 
173.5 
154.2 


12,000 
11,000 
10,000 
9,000 
8,000 
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Norr.—To find the consumption of a vessel, say, of 5500 indicated horse-power at 1.4 lb, per indicated horse-power per hour; take the 5000 in the Ist 





Column which gives 75,0 tons, then take the 


500 in the same column which gives 7.5 tons, and add the two together = 82.5tons per 24 er ; or, for example— 


.H,P. 1b. hours tons 
5500 x 1.4 x 24 = 82.5 perday, 








wedge or vee-pieceand the two arms or spokestogether, 
but also by means of the shears on either side of the 
moving block, cuts off any surplus metal, and thus 
leaves a clean and finished joint. Special arrange- 
ments are made to meet the different sizes of wheels 
to be treated. When such a machine is placed between 
two or more fires, an enormous quantity of work can 
be turned out, of an unexceptionable and uniform 
quality. 





Fig. 2 represents a machine in all respects similar to 
the first one, but arranged to suit a low pressure of | 
water, some 300 Ib. per square inch. Two of these | 
machines are at work in Herr Krupp’s great factory at | 
Essen, one for locomotive and the other for wagon | 
wheels, In this case the power is transmitted through a | 
lever fitted with a counterbalance to make the return | 
stroke; this machine has also done much excellent | 
service, | 

They are both capital examples of special tools, and | 
are the joint design of the manufacturers and Mr, Ralph | 
H. Tweddell, 14, Delahay-street, Westminster, to | 
whose specifications they were made, 








SMITH’S SYSTEM OF VENTILATION. 

THE subject of ventilating large buildings efficiently, 
without, at the same time, creating draughts, is beset 
with difficulties, and even when there is presumably 
no lack either of thought or money, the result is often 
unsatisfactory, as has been found in our new Law 
Courts, If we lived in a climate where there was 
neither wind nor rain, probably the best method of 
ventilation for such buildings as public halls and 
churches would be to cut a large hele in the roof for 
the exit of the heated air, and to provide ample iulets 
near the ground for the fresh air to enter. Then the 
renewal of the air would take place at a rate exactly 
in accordance with the speed at which the main body 
became heated and proses ta through the hole in the 
roof. When the building was full and the gas was 
lighted, the whole mass of air would be ascending 
steadily with a perfectly equable movement, and a 
constant and uniform circulation would take place. 
But as soon as the hypothesis of a calm atmosphere 
outside is abandoned, then this system of ventilation 
becomes impossible, for every wind finds its way into 
the building and the audience had better be out 
of doors. If means be taken, as they usually 
are, to exclude gusts by extending the opening 
into a tube and surmounting it by a cowl, then 
the former conditions are disturbed at once. The cowl 
exercises a suction which varies with the wind, while 
the tube or ventilating shaft has also an exhausting 
effect which extends for a considereable distance into 
the room, and may easily give rise to draught by its 
too energetic action, particularly if door or window be 
open, As, however, some kind of a shaft is a struc- 
tural necessity in most buildings, it follows, if the 
strictly natural method of ventilation is to be fol- 


lowed, and the warm air is to overflow by reason of its | NOTES FROM THE SOUTH-WEST. 

lessened specific gravity, that means must be taken to| Pontpridd, Caerphilly, and Newport Railway.—This 
annul the effect of the sucking action of the shaft. | company proposes to seek powers next session to enable it 
To effect this Mr. F. H. Smith has brought out an | to construct a railway commencing in Machen by a junc- 
apparatus, which he calls an aspirator, to be used in | tion with the Caerphilly branch of the Brecon and Mer- 
connection with the ventilating shaft in the roof , bag Rm. ow ped and passing through 
of the building, This aspirator (see annexed en- eg Van py lie < wae a, = 
graving) is applied to the base of the shaft at} by another : A Pee tmncage 


about the level of the ceiling of the room, and has | pridge Serdar te sae ae a: paelag ~—e 


proposed to abandon the railway authorised by the com- 
| pany’s Act of 1882. 


|. The Bristol Channel.—It will be remembered that at the 
| last meeting of the Cardiff Chamber of Commerce a com- 
| mittee was appointed to take into consideration the ques- 
| tion of forming a harbour of refuge in the Bristol Channel. 

The committee met on Tuesday, when a resolution was 
carried to the effect that the question should be brought 
up for discussion at the meeting of the Associated Chamber 
of Commerce in February. 














coy 


a communication with the external air. 


a 


In the case | 
|of a single-story building, like a lecture-hall, it is | new works to be constructod in Newchurch and Llanvair- 
| sufficient if the aspirator can draw from the space | Discoed. These comprise two intake reservoirs, a storage 


between the ceiling and the slates, as there is usually | reservoir and several lines of pipes. It is estimated that 





Newport and Pillgwenlly Water Works.—Powers are to 
be applied for in the next session of Parliament to enable 


ili . | Lrood 13 perches of the Duke’s Common will be required to 
ia Raa, = | allow of the construction of the storage reservoir, and 
| Special air inlet must be provided. The object of lead- | po Cubic Mr Ore Cae ae er Tee é _ 
ing an air supply to the base of the ventilating shaft is | ij)’ ‘The limits of the Newport and Pillgwenlly Water 

to furnish material to be acted upon by the suction | Works Company’s supply are to be revised. A change of 
| without drawing upon the air in the room. The shaft | the company’s name from the Newport and Pillgwenlly 
is made bell-mouthed at its lower extremity, and | Water Works Company is also proposed. 


around its orifice there is an annular opening or ®! The Severn Tunnel.—Lord Stanley, of Preston, re- 
number of perforations which give access to an eX- | ceived a deputation at the Board of Trade on Monday, 
| ternal case communicating with the air. The result of | from the West of England, introduced by Lord Bathurst, 
| this arrangement is that the ascending column draws a | and supported by several members of Parliament, who 
| great quantity of air through these holes, instead of | presented a memorial praying the board to take legislative 
| abstracting it from the room, and consequently the | action to prevent the Great Western Railway Company 
'shaft becomes merely an outlet through which the | from diverting tratlic from the Thames and Severn 
| heated atmosphere of the building can overflow. | Canal in favour of its own line. Lord Stanley, of Pres- 
| In this system of ventilation great care is taken to | ton, in reply, said the powers of the Board of Trade were 


A“ : i stiv interfere. 
prevent draughts at the inlets, and for this purpose | Personally he was inclined to think that thore had been & 
| they are made of large section, and are covered with | straining of the Act by the railway company. The ques- 
| perforated zinc to reduce the velocity f of the efflux. tion would probably be discussed in the ensuing session, 
The air is taken in by vertical stand-pipes at the out- | and he trusted he might be able to introduce into any Bill 
side of the building, with their orifices near the eaves, | which might be brought forward such clauses as would 
where they will be as far removed as possible from the | render the situation more satisfactory. 

outlets of sewers, and is delivered into a hollow skirt- | 


ing which runs round the building, and is provided | Gas at Cardif.—The Cardiff Gas Light and Coke = 


; < rete s | pany will apply for additional powers next session. 
with numerous outlets. From these the air is emitted | ms es pea cover the raising of further capital ; the 
| acquisition, by agreement or commission, of a piece of 


| ample access of fresh air to them. 
|ever, in which air cannot be obtained in this way 


ata very gentle velocity, so that it does not refrigerate 
the feet of the audience, and gradually takes the place | Jand at Bute-terrace, being the leasehold portion on which 
of that which flows away by the ventilating shafts in | the company’s Bute-terrace works have been erected ; the 
the roof. | ground in Canton on which the Grange works stand, and 
The system we have described has been applied by | 4 piece of land adjacent to the company’s leasehold pro- 
Mr. Gwyn, of Ducksfoot-lane, Cannon-street, to the Perty in the parish of Leckwith, &c. 
drawing-room at St. James’ Hall, with very success- | Cardiff Tramways.—On Friday the Cathays, Roath, and 
ful results; it has been there found that the hot air | Canton extensions of the Cardiff tramway system were 
flows off freely, and that there isa complete absence | inspected by General Hutchinson for the Board of Trade. 
of draught, | About 24 miles of new line were inspected, and each of 
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the new sections having been tested, General Hutchinson 
expressed himself thoroughly satisfied with the work. Mr, 
F. S. Lock was the contractor. 


Mails from Plymouth.—At a meeting of the Plymouth 
Chamber of Commerce on Monday, Mr. Brook presiding, 
a committee was appointed to take steps to obtain full 
information on: the subject of American mail contracts, 
and to wait upon the postal authorities, the directors of 
the Tilbury Dock Company, and certain steamship com- 
panies, to press upon them the importance of embarking 
mails at Plymouth. The suggestion is to set on a line 
from London to New York calling at Plymouth. Letters 
from the north could then, it was stated, be posted from 
twelve to twenty-four hours later than if the mail were 
embarked at Southampton. It was also resolved to make 
representations to the Great Western Railway Company 
with regard to the importance of doubling and narrow- 
gauging the line below Exeter and improving the station 
accommodation at Millbay. 


Cardif.—The shipments of steam coal from Cardiff 
last week were tolerably satisfactory, although they 
showed a falling off of about 16,000 tons, as compared with 
those of the preceding seven days. Prices continue much 
depressed—even household coal has béen dull. 


Fares on the Great Western Railway.—Simultaneously 
with the opening of the Severn Tunnel, an increase has 
been made in the fares of the Great Western Railway 
from all stations to Newport, Cardiff, and South Wales 
generally. The increase, as between Bristol and Cardiff, 
is 33. 6d. on first-class, 2s, on the second-class, and ls. on 
third-class fares. 


The Telephone in the West.—A meeting was held at 
Gloucester on Friday to consider the desirability of 
establishing a telephone exchange in that town. Mr. C. 
Nash, chairman of the Western Counties Telephone Com- 
pany, explained the working of the telephone exchange at 

ristol, where it had become a necessity, and its exten- 
sion to Bath and other places. He also described the 
advantages which the system would confer upon Glou- 
cester residents by its establishment between Gloucester, 
Bristol, and Sharpness. Mr. Dixon, traffic manager of 
the canal, also spoke of the advantages of the telephone, 
and said one of the first things he interested himself in 
on coming into the district was to get a telephone between 
Gloucester and Sharpness, which would be at work at the 
close of January. Votes of thanks were accorded to Mr. 
Nash and Mr. Dixon. 


The New Bristol Dredger.—The new dredger, which has 
just arrived at Bristol from the yard of Messrs. Simons 
and Co., has been built on the ordinary frame system, 
but with exceedingly strong keelsons, stringers, &c., and 
has been constructed throughout of *‘ Hallside” steel. The 
bottom of the vessel has been protected from injury when 
grounding by means of four outside bilge keels. The 
dredging spoil is carried in three hoppers, one of which, 
termed the ‘‘main” hopper, is situated immediately 
ahead of the well, and extends from side to side of the 
vessel ; the other two, termed the ‘‘side” hoppers, being 
situated immediately astern of the main hopper, one 
being at either side of the well. The hopper capacity is 
25,000 cubic feet. The vessel is propelled by means of 
four screws of 8 ft. 4 in. diameter, i.e, by two forward 
and two aft. The shafts aredriven by means of two sets 
of triple-expansion engines, of the usual marine inverted 
type; each set having cylinders of 17 in., 27 in., and 43 in. 
bore ; all being arranged from a stroke of 30 in. The 
engines, when in full work, develop an indicated horse- 
power of 1300 at a piston speed of 500 ft. per minute, 
with a boiler pressure of 140 lb. per square inch above the 
atmosphere. The new dredger will be able to do the 
whole of the dredging work connected with both Avon- 
mouth and Portishead Docks, and with the entrances and 
approaches thereto. She will also be able to do the whole 
of the dredging in the Floating Harbour, Bristol, from the 
yunction Lock to the upper end of Mardyke Wharf. 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again firm 
last Thursday, and prices closed 1d. per ton over the pre- 
vious day’s final quotations, Transactions were reported 
in the morning at 42s. 1d. to 42s, 2d. cash, also at 42s. 34d. 
to 42s, 44d. one month, the close being buyers at 42s. 1d. 
cash and 42s, 3d. one month, with sellers at 4d. per ton 
higher. In the afternoon business was done at 42s. 1d. to 
423, 24d. cash, also at 42s. 34d. to 42s. 44d. one month, 
with sellers at the close at 42s. 2}d. cash and 42s, 5d. one 
month, and buyers at 42s. 2d. cash and 423. 4d. one 
month. Friday’s market opened strong, but gave way, 
and the close was 34d. per ton under that of Thursday, 
but 4d. over the previous week’s final quotations. There 
were transactions in the forenoon at 42s, 3d. down to 
42s. 14d. cash, also at 42s. 5d. to 42s. 4d. one month, and 
the close was buyers at 42s. 2d. cash and 42s. 4d. one 
month, and sellers wanting 1d. per ton higher. Business 
was done in the afternoon at 42s, 2d. cash and 42s. 4d. 
one month, and the market closed with buyers at 42s. 14d. 
cash and 42s, 4d. one month, and sellers at 4d. more per 
ton. There was a strong market on Monday, and prices 
showed a gain of 5d. per ton from last week’s close. The 
reduction of stocks in public and private stores at Middles- 
brough during the past month counterbalanced the small 
shipments from Scotland, and certain glowing reports 
from America tended to steady the market. Transactions 
took place during the forenoon at 42s. 24d. to 42s. 44d. 
cash, also at 423. 5d. to 42s. 64d. one month, the close 
being buyers at the top quotations, and sellers asking 
4c. per ton higher. he transactions reported in the 
afternoon were done at 42s. 54d. to 42s. 64d. cash, also at 
423, 74d. to 42s, 84d. one month, with buyers at the close 








at the higher quotation, and sellers 4d. more per ton. 
Yesterday’s market was strong, with business done on 
forenoon ’Change at 42s. 7d. to 42s. 84d. cash, also at 
42s. 9d. to 42s. 104d. one month, and the close was buyers 
at 42s. 6d. cash and 42s. 8d. one month, and sellers at 
42s. 64d. cash and 42s. 9d. one month. In the afternoon 
transactions took place at 42s. 6$d. to 42s. 10d. cash, also 
at 42s, 9d. to 43s. one month, the market closing with 
buyers at 42s. 9}d. cash and 42s. 114d. one month, and 
sellers wanting 4d. per ton higher. Higher prices were 
reached to-day, but the close showed a considerable de- 
cline for the highest point. During the forenoon up to 
42s, 114d. cash was — the month’s prices reaching to 
43s. 14d., and in the afternoon the highest quotations 
were 42s, 104d. cash and 43s. one month, the close being 
buyers at 42s. 7d. cash and 42s, 9d. one month, with 
sellers at 4d. per tonhigher. Business was done in Cleve- 
land warrants in the forenoon at 33s., which was again 
wanted by sellers at the close in the afternoon, with 
buyers at 32s. 104d. No business was reported in 
hematite warrants, the quotations for which in the after- 
noon were—buyers 44s. 9d. cash and 45s. one month, 
with sellers at 4d. per ton higher. As far as Scotch iron 
is concerned, the outlook at the moment cannot be consi- 
sidered as very encouraging. The shipments continue 
very small, and though the production has, no doubt, been 
considerably diminished, still there has been no decrease 
in Messrs, Connal and C€o.’s public warrant stores, which 
stood yesterday afternoon at 840,080 tons, being the same 
as they were yesterday week. Last week’s shipments 
from all Scottish ports amounted to 4289 tons, as com- 
pared with 4870 tons in the preceding week, and 5896 
tons in the corresponding week of last year. America 
took 646 tons; India, 100 tons; Australia, &c., 145 tons ; 
Italy, 554 tons; Holland, 615 tons ; and other countries 
took smaller quantities. At the end of last week there 
were 66 blast furnaces in actual operation, two having 
been put out at Gartsherrie Iron Works. Some of the 
furnaces that were out for a fortnight or so at Coltness 
Tron Works are again getting into blast this week, the 
furnacemen having yielded to the employers’ terms on the 
question of wagea, 


New Sewerage Scheme for Aberdeen.—The Sewerage 
Committee of Aberdeen Town Council yesterday approved 
of the surveyor’s recommendation to lay a new sewer 
from Ladymill along the Links to Abercromby Jetty at 
the harbour entrance, which will, in its course, drain the 
irrigation farm and the larger districts in Constitution 
a ork streets. The cost of the work is estimated at 

0002. 


Trial of Jessop’s Single-Chain Dredger.—The New Works 
Committee of the Clyde Trust, accompanied by Mr. Deas, 
engineer, and the general manager, made a formal inspec- 
tion to-day of the works in the harbour. Assembling in 
the meeting hall of the Trust in Robertson-street, the 
members present proceeded on board one of the Clutha 
steamers at Jamaica-street landing stage. Steaming 
down the harbour, the vessel entered the Stobcross Dock, 
where the Committee witnessed a trial of an improved 
single-chain excavator and dredger, patented by Messrs. 
J. Jessop and Son, Leicester. This apparatus, which 
has been successfully tried in various parts of the 
country, is calculated to raise quantities of mud 25 to 75 
tons per hour, and of clay 15 to 50 tons perhour. Among 
the advantages claimed for it is one to the effect that it is 
the only arrangement which effectually disengages itself 
from the suspending chain by one continuous lowering of 
the main chain without shock to the crane, thus rendering 
the bucket quicker in action. The operations were 


explained by Messrs. Blackwood and Lamb, Glasgow, who | T 


are the agents in Scotland for the invention. The results 


obtained were considered very satisfactory. 


Glasgow International Exhibition of 1888.—The business 
of organising arrangements for the International Exhibi- 
tion which it is intended to hold in this city in the year 
1888 has now fairly begun. The appointment of the three 
principal paid officers of the Exhibition—the secretary, 
treasurer, and manager—was made last week. Mr. H. A. 
Hedley, who was the general manager of the Edinburgh 
Exhibition of the present year, has been chosen for the 
same office in the Glasgow undertaking, and the other 
offices have been filled by the appointment of two Glasgow 
gentlemen. The Guarantee Fund now amounts to up- 
wards of 193,000. 


Sale of the Girvan and Portpatrick Railway.—The Girvan 
and Portpatrick Junction Railway was sold last Friday 
by sealed tender in the company’s office, Edinburgh, the 
price given for the whole undertaking, exclusive of plant 
and rolling stock, being 155,000/. By the articles of sale 
the directors bound themselves not to disclose the name 
of the purchaser, which has not yet publicly transpired. 


The New Dock for Ardrossan.—In connection with the 
new dock which it is proposed to construct at Ardrossan, 
as part of the Lanarkshire and Ayrshire Railway scheme, 
contractors were shown over the site last week. The 
work is to consist of a wet dock, outer basin, and entrance 
channel. The wet dock and outer basin are on the site of 
the Old Harbour, inside Montgomerie Pier. The break- 
water begins at the Crinan rock and extends in a northerly 
direction for about 2000ft., terminating near the Long- 
craigs. Montgomerie Pier will be widened towards the 
north side, and the ground from the corner in front of 
Montgomery-street, as far as Paisley-street, is to be 
banked up from the new railway works. The wet dock, 
outer basin, and entrance channel, will have a depth of 
18 ft. of water at low tide. The wet dock, in extent, 
will be 94 acres; and the outer basin 3% acres. It is 
thought that the works may require something like 
three ure for their completion. The tenders are to be 
ludged on or before December 20, Mr. John Strain, 





Glasgow, is the engineer for the undertaking, as well as 
for the railway. 


Philosophical Society of Glasgow.—At the last ordinary 
meeting of this Society a very interesting paper was rea’ 
on *f The Coal Question and its Bearing on the Illuminat- 
ing Power of Gas,” the author being Mr. William Key, 
manager of one of the stations belonging to the Glasgow 
Corporation Gas Commissioners, He performed numerous 
experiments, chiefly with the view of showing how the 
utmost value could be got out of gas as an illuminant, and 
his opinion was that gas of 22 candle-power can be more 
economically burned than gas of 26 candles. 


Institution of Engineers and Shipbuilders: Graduates’ 
Section.—At last night’s meeting of this section of the In- 
stitution the question of driving machinery by ropes was 
discussed at considerable length. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and the 
market was decidedly firmer. No. 3 Cleveland pig was 
quoted 32s. 9d. per ton for prompt shipment, but makers 
were not disposed to sell except at higher rates. Inquiries 
from the mtinent and from America continue en- 
couraging, and the prospects of better trade generally 
seem more and more assuring. The shipments are fairly 
well maintained considering the season of the year, and 
the consumers in the North of England are finding more 
work todo. The stock returns of last month were very 
satisfactory, showing as they did a decrease of nearly 
23,000 tons of pigiron. This is due both to better exports 
and to in home demand. In the manufactured 
iron trade there is no new feature and prices are s y- 
Iron ship-plates are quoted 4/. 12s. 6d. per ton, angles 
4ls. 7s. 6d., steel ship-plates 6/., and steel angles 5/. 12s. 6d., 

less 24 per cent. at works, Hematite pig iron is firm 
at 44s. 6d. to 45s. per ton for mixed numbers f.o.b. east 
coast ports. 

The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association issued from their 
offices at Middlesbrough on Monday the monthly return 
showing the make and disposal of pig iron in Cleveland 
during November. Of 155 blast fnrnaces 85 have been in 
operation. The total make of pig iron has been 186,693 
tons. This is a decrease of 5706 tons on the month of 
October. The stocks of Cleveland pig iron now stand at 
667,772 tons, a decrease of 22,963 tons on October. The 
shipments of pig iron from Middlesbrough during 
November reached 71,363 tons. 


Blastfurnacemen and their Wages.—Last night the secre- 
tary of the Cleveland and District Blastfurnacmen’s 
Association, South Bank, Middlesbrough, gave notice of 
an advance of wages to the secretary of the Cleveland 
Ironmasters’ Association, Middlesbrough. The communi- 
cation is as follows. ‘* Cleveland and District Blast- 
furnacemen’s Association, 8, Albion-street, South Bank, 
December 7, 1886. To the secretary of the Ironmaster’s 
Association. Dear Sir,—On behalf of the members of the 
above-named association I am requested to ask you to bring 
the following resolution before the ironmasters : Seeing 
that there has been an advance of about 3s. 6d. per ton 
in the price of No. 3 pig iron, and which has the appear- 
ance of being maintained, the blast furnacemen ask 
to be allowed to participate in the advanced price, by 
having 5 per cent. added to their present very low wages. 
am also instructed to say that it is their wish that this 
should be setttled amicably, without any notice being 
given or unpleasantness of any kind by you, and to sug- 
gest that the ironmasters meet a small deputation of the 
men’s representatives as early as possible, to talk the 
matter over, and if possible arrange.—Yours truly, 
WiiuraM Snow. To J. Dennington, Esq., secretary to 
the Ironmasters.” The ironmasters are not disposed to 
grant this advance, as they have not yet reaped the full 
advantage of the rise in prices, and they are of opinion 
that the men ought to defer their application. 


Engineering and Shipbuilding.—Both engineers and 
shipbuilders have more work in hand than was expected 
a month ago, and ironfounders are busier. The prospects 
of good trade next year are more encouraging. 


The Steel Trade.—This industry is growing in im- 

rtance every day. All the works in the North of Eng- 
and are not only fully employed but have work in hand 
which will occupy them for months tocome. Extensions 
to the trade are being made in different places. There is 
every probability of the total productive power being 
very much increased next year. 

The Coal and Coke Trades.—Prices remain steady, while 
the volume of trade is about the same as that of the past 
few weeks, 








An Inuustratep Navticat Potyetot.—Mr: J. C. 
Coxe, of New York, has published a second edition of his 
illustrated nautical polyglot, which contains the names of 
all parts of a ship and < stores in six languages. As far 
as possible the identification of the various parts is aided 
by drawings and sections of vessels with figures of re- 
ference corresponding to those under which the verbal 
descriptions are grouped. Many of the drawings of sail- 
ing vessels are well executed, and have a bright, breezy 
appearance ; the steamers are in some cases reproductions 
of engravings which have appeared in ENGINEERING, but 
we do not find any mention of this. The work should 
prove very valuable to shipowners and masters, It can 
be procured in England from Mr. P, L. Breslauer, of 155, 
Fenchurch-street, London, 
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EXPRESS LOCOMOTIVE FOR THE CALEDONIAN RAILWAY. 


CONSTRUCTED BY MESSRS, NEILSON AND CO., ENGINEERS, GLASGOW, 
(For Description, see opposite Page.) 
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CONSTRUCTED BY MESSRS. 





THE engine we illustrate above is of a new type now |recently patented by Mr. W. Adams, locomotive | 
being manufactured by Messrs. Ransomes, Sims, and |superintendent of the London and South-Western | 


Jefferies, of Ipswich. It has a longer stroke than their 
usual type, and is made with the main bearings separate 
from the framing, as shown in dotted lines. The 
object of this latter feature is to enable the same bear- 
ing to be used either for right or left-handed engines. 
The governors are of the quick-speed type and control 
a cut-off valve. This is worked by two eccentrics, 
one set for the greatest and the other for the least 
degree of expansion. The ends of the eccentric-rods are 
pivotted to the extremities of a solid link which works 
in a block attached to the rod of the expansion valve. 
The position of the link is controlled by the governors, 
and it is raised and lowered according to the load on 
the engine, so that the valve has more or less motion as 
required. The general appearance of the engine is 
very neat. 








EXPRESS LOCOMOTIVE ; CALEDONIAN 
RAILWAY. 

WE give this week a two-page engraving, with other 
views on the opposite page, of a locomotive designed 
and constructed by Messrs. Neilson and Co., of the 
Hyde Park Locomotive Works, Glasgow, for working 
express passenger traffic on the Caledonian Railway. 
We also give on page 596, and in Fig. 9, page 592, 
views of the tender by which this engine is accom- 
panied. The engine, which has been exhibited by 
Messrs. Neilson and Co. at the Edinburgh Exhibition, 
is of a new type, having inside cylinders, a four- 
wheeled bogie in front, and single driving wheels, 
ample adhesion for starting being secured by a special 
arrangement of sanding apparatus which we shall de- 
scribe in detail presently. 

Of the general design of the engine, which is ex- 
tremely neat, a good idea is given by the perspective 
view which we publish on the opposite page. 
cylinders are 18 in. in diameter, with 26 in. stroke, and 
as the driving wheels are 7 ft. in diameter, the tractive 
power which the engine is capable of exerting is 
18? x 26 

84 
per square inch on the pistons. The bogie wheels are 
3 ft. 6in, and the trailing wheels 4 ft. 6 in. in diameter, 
and the total wheel base is 21 ft. 1 in. 

The distributed weights when the engine is in work- 
ing order are as follows : On bogie wheels 13.5 tons ; 
on driving wheels 17 tons, and on trailing wheels 11.4 
tons, making a total of 41.9 tons. The tender, which 
is mounted on six wheels 4 ft. in diameter, with a 
wheel base of 13 ft., carries 2850 gallons of water, and 
when fully loaded with coal pat water, weighs 33,5 
tons, The total weight of engine and tender is thus 
75.4 tons, and their total wheel base 42 ft. 6 in. 

The engine frames are of steel fitted with cast-iron 
axle-box guides, those for the driving wheels being 
dae with adjustable wearing faces on both sides. 

he axle-boxes are of gun-metal. The valve gear is 
of the ordinary type, with good large wearing surfaces. 
The valves are kept between the cylinders, but the ex- 
haust from each cylinder is split, part passing directly 
upward and part being led around the cylinder as 
shown in section, Fig. 5, on the opposite page. 

The blast pipe is of the kind known as the vortex, 


@ 


= 100 lb. for each pound of effective pressure 





HORIZONTAL ENGINE. 
RANSOMES, SIMS, AND JEFFERIES, 


Railway, in which the blast issues from an annular 
|Space at the top of the pipe, the centre part being ex- 
panded below to a wide opening in front of the lower 
tubes by which the draught through them is materially 
increased, and they are kept clear of the usual obstruc- 
tions of soot and ashes; the consequence is greater 
boiler efficiency, and the blast being softer and its 
effect more equally spread over the whole flue area of 
the tubes the quantity of ashes carried through is very 
small, and the necessity for such a complicated | 

obstruction as a spark catcher is avoided. 

The boiler shell is of iron and the firebox of copper, 
the chief dimensions being given in our engravings. 
The firegrate area is 17.4 square feet, and the total 
heating surface 1085 square feet, of which 112 square 
feet is firebox and 973 square feet tube surface. The 
firebox has an elliptical crown stayed by radial stay- 
bolts, taking hold of slings attached to arched ribs of 
Barlow rail section, rivetted to the crown of the fire- 
box shell, This arrangement, which is clearly shown 
by Figs. 1 and 3, allows the crown considerable 
freedom to alter its form by expansion, while at the 
same time affording it efficient support to collapsing 
pressure. 

We have already alluded to the special sanding 


arrangement, and in Fig. 6 on page 592, we illustrate | 


this contrivance in detail. The engine is fitted with 
the Westinghouse automatic brake (with blocks acting 
on all wheels of engine and tender except the bogie 
wheels), and advantage has been taken of this to employ 
the supply of compressed air to inject the dry sand | 
thoroughly under the treads of the driving wheels. | 
Thus referring to Fig. 6 it will be seen that each sand 
pipe terminates at the lower end in a nozzle fitted 
with an internal jet for the discharge of compressed | 
air, this jet of air, as we have said, driving the sand | 
thoroughly under the tread of the wheel, and thus | 
giving an immediate grip, whereas with the ordinary 
arrangement the wheels do not “‘ get hold” of the sand | 


until the engine has moved forward a short distance. | 


There can be no doubt that splendid work has been | 
done with express passenger traffic by engines with | 
single drivers on some of our main lines, avd with the | 
aid of the contrivance we have been describing, it | 
appears to us that the usefulness of this type of engine | 
is likely to be materially increased. 
The general details of the engine under notice are | 
so clearly shown by our illustrations that any special 
description of them will be unnecessary. We may note, | 
however, that the water gauges and other fittings on | 
the firebox are made of a new alloy called ‘‘ arguzoid,” 
which has a silvery colour, and takes a high polish. 
The workmanship and finish of the engine exhibited at 
Edinburgh, is, we needly hardly say, of the highest 
class, and fully maintains Messrs. Neilson’s reputation. | 








| 
| 

ANOTHER Missourt Bripczt.—The Keystone Bridge 
Company, of Pittsburg, has secured a contract for the | 
erection of a new bridge which the Chicago, Milwaukee, | 
and St. Paul Railroad Company is going to throw over 
the Missouri at Kansas City. The bridge will be built 


superstructure and approaches, it will have cost more than 





almost entirely of steel, and when completed, with the | 


| 1,000,000 dols. 
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| Going ahead, to port 80 yards in diameter in 
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TRIAL OF YARROW’S TORPEDO BOAT. 

| Messrs. YARROW AND Co., of Poplar, have scored 
| another success with a boat, just built for the 
British Government. In addition to a high rate of 
speed this boat displayed manceuvring powers never 
| equalled before. It was tried last Friday under Ad- 
| miralty conditions of loading, below Gravesend, the test 
| consisting of a continuous run of two hours’ duration, 
| passing over the measured mile six times, three 
with the tide and three against it. The average speed 
of the six runs was 22.39 knots. The mancuvring 
|trials followed the runs, and consisted in making 
circles to either side, both ahead and astern. The two 
circles made ahead were 80 and 90 yards in diameter 
respectively, and were compassed in 59 and 57 seconds. 
Going astern the curves were still smaller, being 70 
and 60 yards in diameter, and were done in 70 and 60 
seconds respectively. There was practically no heel 
under these conditions. which is a most important 
point, as it facilitates the firing of torpedoes when a 
boat is dodging the attack of an opponent. The trial 
was in every way a success, and elicited the warm 
commendation of the authorities. We append a 
| tabular statement of the results : 


| Official Trial of Torpedo Boat No. 70, constructed for the 
| British Government by Messrs. Yarrow and Co., De- 
cember 3, 1886. 

Length 125 ft. 

Beam .. a4 = os: ae 13, 

Mean draught Se ti é2 ae , 

Load carried on aa oa <a t 





n 


Turning Circles : : 
59 seconds 

starboard 90 yards in diameter in 57 seconds. 
70 70 
60 60 


to 


” 
», astern, 
” 


Vibration : Practically none. 


” ” ” 


port 


” ” ” 














| Revolu- ™ . 
Re- 7 | on , First | Second 

| ay cekven: Vacuum eee) Speed. Manna # idea. 

Ib. | Ib in. h. m.| knots 

139 59 26 411 | 242] 22.22 23.03 

139 | 60 26 410 | 231] 23.84 oa 

140 | 60 26 400 | 282) 23.68 22.18 

140} 60 26 398 | 254 | 20.68 | oo'ay | 22.26 

110} 60 26 404 | 230) 24.00 | 95°4¢ | 22.40 

140| 62 26 403 252 | 20.93 5546 | 22.46 

140 62 26 401 2 30 24.00 22. 10 2.43 

140 62 26 401 253 2080 - 





Mean speed, 22.39 knots. 


Tue PuysicaL Soctety.—We are requested to make 
the following errata in report of Physical Society’s meet- 
ing, November 27 (see page 569 ante): Lines 10, 19, 21, 
for y read 7 ; line 33, for y read q; line 34, for q read y; 


line 37, for = M 2”, read—M“%7; line 41, for 
dt dt 


p feat —My=0, read p 


0 


f ‘ dt, read 
0 


0 
33 from top of page, fora =a EK =6F, readx=ak + 
BF; line 4 from end, for whence read whereas, 


D 
f adt —M y=0; line 43, 


0 


for * dt; line 44, for y read y; line 
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THE EFFECT OF DISSOCIATION ON STEEL 
MELTING FURNACE ECONOMY. 
By Epwarp Crowe. 

AccorpInG to Deville, water begins to decompose at 
1000 deg. Cent. into oxygen and hydrogen ; as the 
temperature is raised above this, a greater proportion 
of the quantity of water heated is decomposed, until a 
temperature is reached at which the whole volume is 
decomposed ; on the temperature being lowered com- 
bustion or combination begins to take place, and is 
continued until the temperature falls to 1000 deg. Cent. 
again, when the whole would be recombined and form 
water. 

Carbonic acid is decomposed in the same manner, 
but at a much lower temperature, forming carbonic 
oxide and oxygen. Dissociation therefore places a limit 
upon the temperature it is possible to obtain by com- 
bustion, as when a sufficient quantity of gases out of 
a given volume have been burnt to raise the whole to 
the temperature of dissociation, it is impossible for the 
st 
perature becomes lowered, and the greater the propor- 
tion of burnt gases, the lower the temperature becomes 
at which the remainder can burn, 

Combustible mixtures, when ignited in closed 
vessels, attain only about one-half of their theoretical 
temperature on explosion, and only about one-half are 
burnt, the remainder burn slowly as the temperature 
decreases ; this is clearly demonstrated by Mr. Dugald 
Clerk’s experiments on explosions of gaseous mixtures 
in closed vessels. 

It is held by many that the cold walls of the vessels 
prevent complete combustion, but as Mr. Clerk re- 
marks, explosions give the same results in small as in 
large vessels, therefore the cooling effect of the cylinder 
walls cannot have much influence on combustion. 

The fact that explosive mixtures containing different 
proportions of combustible gases attain the same per- 
centage of their maximum theoretical temperature on 
explosion, seems to prove that dissociation cannot be 
the only cause of incomplete combustion, as when 
gases dissociate more at higher temperatures ; then 
in weaker mixtures a greater percentage of total 
possible heat should be developed than in stronger 
ones ; but as the temperature necessary for dissociation 
increases with the percentage of total gases dissociated, 
it follows that a mixture having only a small propor- 
tion of its volume composed of combustible gases will 
require a correspondingly lower temperature to bring 
a given proportion of the contained explosive gases to 
their dissociating point ; also these experiments on dis- 
sociation are based on explosions in closed vessels, 
therefore the stronger the mixture the higher the 
pressure, and it is well known what an influence pres- 
sure has on the inflammability of explosive mixtures. 
Pressure may also make combination possible at higher 
temperatures, 

Supposing the flame of a steel-melting furnace to 
greatly exceed the temperature at which dissociation 
of carbonic acid begins, it is interesting to consider the 
effect of dissociation on the working and economy of 
such furnaces. 

Regeneration will affect the temperature by raising 
the temperature of the gases before ignition, conse- 
quently a smaller quantity of gases will be required to 
burn and raise the temperature to dissociating point. 
The dissociating temperature will therefore he very 
= a very small percentage of the gases has com- 

ined. 

When a furnace is cold the gas burns with a short 
flame, which becomes longer and longer as the furnace 
becomes hot ; it is generally supposed that the short- 
ness of flame indicates imperfect combustion, or the 
cooling effect of the cold furnace walls, so to speak, 
kills the flame, but when the furnace is almost as hot 
as the flame, it reaches probably right across the fur- 
nace, and travels down the ports into the regenerators, 
then the flame is said to be properly developed. Sup- 
posing, however, dissociation to exist, we would take 
a very different view of the matter, the flame entering 
a cool furnace would have its heat rapidly extracted, 
which permits its rapid combustion, and supposing the 
furnace to be above the temperature of ignition, would 
rather aid combustion than otherwise. When a flame 
burns in a furnace almost as hot as itself, a minimum 
amount of heat is extracted from it, and the tempera- 
ture of the gases on leaving the regenerators, but 
before combustion, being probably far above disso- 
ciating temperature, would require a minimum amount 
of combustion to maintain them at dissociating tem- 

erature. A furnace may be so hot that the flame still 

urns when it is half way down the regenerators ; it is 
by no means an extraordinary occurrence to find the 
silica chequerwork in the chambers fused. 

Great trouble is often experienced in working short 
furnaces, on account of the melting down of the re- 
generators, due to the fact that sufficient heat is not 
extracted from the gases to allow complete combustion 
to take place in the furnace itself ; and I have known 
steel melters remark that a certain furnace was a bad 
one, because the passages or ports from the furnace to 
the regenerators are so short that you cannot get suffi- 


uncombined gases to burn until their tem- | 17 





cient heat without melting down the chambers; in a 
sense they are quite right, the beginning of the flame is 
the hottest, and if it is thought necessary to use a 
higher temperature than the tail end of the flame is 
capable of giving, it is certainly preferable to dissipate 
its heat in long and well-ventilated ports than that the 
regenerators should be destroyed. 

it is obvious that dissociation places a limit to the 
temperature of a furnace, and that it is easy to waste 
fuel to the destruction of the chambers without gaining 
one degree of heat in the furnace itself. 





ELECTRIC LIGHTHOUSES. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, December7, Mr. Edward Woods, 
President, in the chair, a paper was read on ‘‘The 
Electric Lighthouses of Macquarie and of Tino,” by Dr. 
John Hopkinson, F.R.S., M. Inst. C.E. 

The author stated that the subject of the use of the 
electric light in lighthouses had been fully discussed at the 
Institution in 1879, when papers by Sir James Douglass, 
Inst. C.E., and by Mr. James T. Chance, Assoc. 
Inst. C.E., were read. The subject had been further 
elaborately examined by Mr. Allard, and more recently in 

ractica] experiments, made at the South Foreland, which 
had been exhaustively reported on by a Committee of the 
Trinity House. The justification of the present communi- 
cation was that, at the lighthouses of Macquarie and 
of Tino, the optical apparatus was on a larger scale 
than has hitherto been used for the electric arc in light- 
houses, and presented certain novel features in the details 
of construction. In the case of both lighthouses, Messrs. 
Chance Brothers and Co., of Birmingham, entered 
into a contract for the supply of all the apparatus re- 
quired, including engines, machines, conductors, lamps, 
optical apparatus, and lanterns. In both cases, Sir 
James Douglass, engineer-in-chief of the Trinity House, 
acted as inspecting engineer to the respective colonial and 
foreign governments. 

At Macquarie there was a revolving light, giving a single 
flash of eight seconds’ duration every minute. Owing to 
the altitude of the lighthouse (the focal plane being 346 ft. 
above the sea), it was necessary to secure that a sub- 
stantial quantity of light should be directed to the nearer 
sea ; but it was also essential that this dipping light should 
be but a small fraction of that sent to the horizon, other- 
wise its effect would be excessively dazzling. The optical 
apparatus was of the first order, 920-millimetre focal 
length, and the condensing effect was produced by a 
single agent ; that was, vertical straight prisms were dis- 
pensed with. Forms not differing very greatly from 
those introduced by Fresnel had been adopted, and were 
specially arranged for the purpose in hand. The upper 
and the lower totally reflecting prisms were forms of revo- 
lutions about a horizontal axis; they directed the light 
incident upon them to the horizon and the distant sea, 
from 10 min. above the horizon to 30 min. below; they 
were adjusted to distribute the light in azimuth over the 
arc of 3 deg. necessary for a proper duration of flash. The 
refracting portion of the apparatus had the profile so 
calculated, that the central lens, and the three rings next 
to the lens above and below, directed their light to the 
horizon without vertical divergence, except what was due 
to the size of the arc; the light for the nearer sea was ob- 
tained from the remaining ten lens-segments. From 4 to 
2 mile the sea received light from one element of the appa- 
ratus, from he 1} mile from two elements, from 1} to 2 
miles from threeelements, from 2 to 24 miles from four 
elements, beyond 24 miles from six elements; the upper and 
lower totally reflecting prisms came in aid at about 5 miles. 
The main power of the apparatus was hardly attained tilla 
distance of 8or10 miles. A = mirror was placed on 
the landward side of thearc., This mirror was arranged to 
form the image of the arc at one side of the carbons, so 
avoiding the interception of light which would result if 
the mirror were used in the ordinary way. Further hori- 
zontal divergence was given by the form of the lens. In 
the ordinary revolving light the inner face of the lens was 

lane, here it was cylindrical, the axis of the cylinder 
vertical. The lamps were of the Serrin type, and 
were supplied by Baron de Meritens, who also provided 
two alternate current dynamo machines, with permanent 
magnets. Each machine has five rings in its armature, 
and in each ring there were sixteen segments. In supply- 
ing one arc for a lighthouse the machine ran about 
830 revolutions per minute, and gave a current of 55 
amperes when half the coils were used, and of 110 amperes 
when the whole of the machine was in action, the internal 
resistance in the two cases being 0.062 ohm and 0.031 ohm. 
Each machine was driven by an 8 horse-power Crossley 

as engine, through a belt without countershafting. 
Whilst the dynamo machines were at the works of Messrs. 
Chance Brothers and Co., a series of experiments had 
been made in March, 1881, to determine their properties. 
When the external resistance was a metallic conductor 
of small self-induction, it was found that with varying 
resistance and speed the currents observed agreed fairly 
well with calculation from the formula 


A 


J R? + (‘ee y 


in which R was the total resistance of the circuit, y the 
self-induction, and T the periodic time. hen the ma- 
chine was running 830 revolutions per minute A= 67 volts 


2m 7\*"— 0,197 in ohms squared, hence y= 6.4 x 


and 


10° centimetres. The eighty sections of the machine 
were arranged four in series, twenty parallel. For a 


I single section the value of y would be 32 x 10° centimetres, 








The maximum induction in the core, which had an area 
of 5 square centimetres, was 24,600, or 4920 per square 
centimetre. The loss of power was greater when the 
machine was doing little or no external work than when 
that work was great. This was clearly seen from the 
following Table : 


Current amptres_... ve 7.70 73.60 
Electrical work, horse- power 0.69 5 66 
Mechanical work applied ... 3.09 6.55 
Loss... : 2.40 0.89 


The explanation had been pointed out in the lecture by 
the author on ‘‘ Some Points in Electric Lighting.” Pho- 
tometric experiments were made upon the arc, and si:nul- 
taneous measurements of effective power applied and of 
current passing. The red light was measured through a 
bright copper ruby glass, and the blue through a solution 
of sulphate of copper and ammonia. The horse-power 
was measured by a transmission dynamometer ; but the 
results must be accepted with some reserve, on account 
of the difficulty of ascertaining the mean tension in a 
strap which was constantly varying. The oscillations 
of the dynamometer were damped by a dashpot contain- 


ing tar. 
Half Power. Full Power. 

Red candles ... ‘te 1988 4,708 
ee ta a ee 4079 11,382 
Current (amperes) ... 3 54.5 105 
Mechanical power applied 

1: 4) ‘a “ap 4.5 6.9 
Power expended in heating 

conducting wires (H.P.) 0.24 0.95 


The results illustrated the fact that, as the current 
increased, the total light increased in a higher ratio, red 
light in a slightly higher ratio, and blue in a ratio con- 
siderably higher. The machinery for this lighthouse was 
sent out to New South Wales in November, 1881. The 
glare of the light upon the sky was said to have been 
seen at a distance of over 60 miles, far beyond the dis- 
tance at which it would cease to be directly visible. 

The distinctive character of the Tino light was a triple- 
flash every half-minute. The apparatus for producing 
this effect was of the general form introduced by the 
author in 1874. The second order apparatus of 700- 
millimetre focus was adopted in this case. The hori- 
zontal divergence was obtained in exactly the same way 
as at Macquarie, excepting that no mirror was used. The 
quantity of light thrown upon the nearer sea was very 
much less in the case of Tino than in that of Macquarie, 
and greater reliance was placed “ the accuracy with 
which the arc could be kept in focus; experience had 
justified these changes as improvements of a perfectly 
safe nature. As there was no water upon the island, two 
Brown hot-air engines were supplied, each driving through 
a countershaft one of the machines. The countershafts 
could be connected by a Mather and Platt friction 
coupling, so that the two machines could be driven toge- 
ther, or either machine from either engine. In future 
lighthouses, when a steam engine could not be employed, 
it would be preferable on every ground to use gas engines, 
and to manufacture on the spot either Dowson gas or 
ordinary gas, according to the character of the fuel 
available. There were two dynamo machines of exactly 
the same type as those supplied for Macquarie, the only 
novelty being in the method of using them. One of the 
three lamps was of larger size, for the double-power cur- 
rent of 200 amp?res from the two machines when coupled 
together. This lamp was said to be suitable for a still 

reater current, but with about 200 amptres it soon 

came dangerously heated; a simple modification ren- 
dered the lamp equal to the actual work it had to do. 
The apparatus was delivered in November, 1884, and was 
put up by workmen from Messrs. Chance’s workshops, 
under the supervision of Signor L. Luiggi, of Rome. A 
complete test of the performance of the light, as seen from 
the sea in all grades of its power, was made in April, 
1885, by a commission appointed by the Italian Govern- 
ment. The light was well observed through rain when 
distant 32 nautical miles, and although below the horizon 
the position was precisely localised, and the triple-flash 
distinction unmistakable. At 18 miles distant the illumi- 
nation of the flash upon white paper was sufficient to 
make out letters marked in pencil 1} in. high, and when 
14 miles distant it was easy to ascertain the time from a 
watch. The light was frequently seen at a distance of 
50 miles, near to Genoa. 

Some general points were dealt with at the end of the 
paper, and particulars were given of a plan for providing 
an electric lighthouse at about the same cost as a first-class 
oil lighthouse. 








Snow SHEDS For THE CANADIAN Paciric Rattway.-—A 
saw mill at Seven Butte has been cutting at the rate of 
34,000 ft. of lumber per day for Canadian Pacific snow 
sheds in the Selkirks, 

CaNADIAN TimBER.—A though the whole ofthe Canadian 
Pacific Railway route between Calgary and the Pacific is 
tich in timber, it is upon the western slopes of the Sel- 
kirk and of the Cascade Mountains that the finest trees are 
to be met with. These include a great number of varie- 
ties, the principal of which appeared to be Oregon pine, 
hemlock, silver fir, the white mountain pine, the black 
pine, the red cedar, and the maple. Some idea of the 
importance of these boundless forests from a commercial 
point of view, may be gained when the ordinary dimen- 
sions of the trees are considered. For instance, few 
woods are better adapted for frames, bridges, and ship- 
building than the pine. In British Columbia this tree 
often measures 13 ft. in diameter near the base, and is 
from 200 ft. to 250 ft. in height. Again, the red cedar, 
which is a valuable forest tree, abounding in the same 
district, grows to a height of 200 ft., and measures 15 ft. 
in diameter at the base. 
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OUR RIFLED GUNS. 

A visit to the pattern-room of the Royal Gun 
Factory in Woolwich Arsenal will afford food for 
thought and also matter for astonishment to any 
one moderately acquainted with the action of gun- 
powder, and the true theory of gun construction. 

At one end of the long room the veteran in charge 
will point out a series of half a dozen most workman- 
like breechloading rifled guns, ranging from 2.5 in. 
to 7 in. in calibre, with breech-screw and remov- 
able vent-piece. In close contiguity the visitor 
will notice another series of even longer and more 
deadly looking barrels, having the breech closed by 
a simpler apparatus, the breech-screw and vent- 
closer being in one, and the operations of opening or 
closing far more rapidly and easily effected. The 
visitor will imagine naturally that the latter, which 
includes also heavier guns, is the outcome and per- 


-| fectionnement of the former series ; judge then of 


his surprise when he is told that the first set of guns 
became obsolete nearly a quarter of a century 
since, and that the second are specimens of the new 
Woolwich breechloading cannon but now being 
issued for land and sea service, and of which only a 
limited number are yet available for either our field 
batteries or ships of war. Whatever may be said of 
the merits of this new weapon, of the former its inven- 
tor, Sir William Armstrong, says with undoubted 
truth: ‘‘ T assert that it utterly eclipsed the cast-iron 
smooth-bored guns previously in use, and that it 
afforded a fair start in a radically new system, which, 
if it had been followed up with reasonable patience, 
would long ago have led this country to the pos- 
session of a well-tried breechloading armament.” 
The italics are our own, and we make no apology 
for printing the above statement a second time, since 
we hold that it implies a just condemnation 
not only of our own Ordnance authorities, but of 
the very able and eminent mechanical engineer 
who uttered it. 

If our visitor inquire, as he assuredly must, as to 
the armament of our ships and fortresses during the 
above interval, so considerable in these days of me- 
chanical progress, his surprise will certainly not be 
lessened when he is shown a number of stumpy 
weapons, somewhat resembling in general propor- 
tions the carronades of Nelson’s days, one of the 
largest of which—the 9-in. muzzle-loading gun of 
12 tons may naturally be mistaken for a rifled 
mortar, the piece being considerably elevated, and 
its extreme length but 12 ft. 3 in.; nor would 
this be so very wide of the mark after all, since, 


99| a8 a matter of fact, several of these once highly 


vaunted Woolwich guus of the Fraser construction 
are about to be converted into rifled howitzers or 
mortars for high-angle firing, having been utterly 
condemned for all those purposes for which powerful 
heavy artillery is required. 

No inquiring mind can escape from the inevitable 
question, ‘‘ What can have led to such an amazing 
retrogression ?”—a question more easily asked than 
answered, although men’s eyes are now opened to 
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NOTICES OF MEETINGS. 

THE INsTITUTION OF CiviL ENGINBERS.—Ordinary meeting, Tues- 
day, December 14th, at 8 p.m. Paper to be further discussed : 
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John Hopkinson, F.R.S., M. Inst. C.E.—Students’ ting, 
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Supply in Rural Districts,” by C. E. Davenport, Stud. Inst. C.E. 

Roya METEOROLOGICAL SociETY.—The next ordinary meeting of 
the Society will be held at 25, Great George-street, Westminster, 
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nate will be read: ‘‘On the Proceedings of the International 
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which has already been noticed in these pages, since 
it travels over the exact period of our retrospect. 
He states: ‘‘In England we led off, and in 1859 
adopted with enthusiasm the Armstrong breech- 
loading system up to 7in. calibre inclusive—guns 
doubtless far superior in range, accuracy, and 
power to those of the old type.” In that same 
year (1859), also, Prussia adopted a Krupp 
breechloading rifled gun made wholly of steel, the 
progenitor, although with many great improve- 
ments of detail, of the present armament of the 
German Empire. Of the Armstrong guns, we read 
in the official ‘‘ Treatise on the Construction of 
Ordnance,” that: ‘‘ Our field artillery were soon 
equipped with rifled guns, and a number of the 
heavier natures made both for land and sea service; 
these were used in China, New Zealand, and Japan, 
where they were found much more powerful than the 
old smooth-bore ordnance, and compared well with 
the rifled guns of other powers” . . . ‘ in all some 
3500 of these guns were manufactured.” This is 
the language of the Gun Factory authorities in 1879, 





long after these breechloading guns had been sup- 
planted by the Woolwich muzzle-loaders. It is 
then stated, in the same treatise, that the system 
was found rather complicated, with its separate 
vent-piece, long breech-screw, tin cup to prevent 
the escape of gas, and lubricator ; but—what must 
be the intelligent visitor's surprise when he finds 
that, instead of the system being simplified and 
perfected, as was the case with other nations, it 
was suddently abandoned altogether, and we re- 
turned to the’ primitive muzzle-loader, with all its 
defects of short bores, studded projectiles, windage, 
and the metal weakened by large grooves. 

Sir John Adye’s account of this very remarkable 
reaction has at any rate the merit of conciseness. 
He says: ‘‘The experience gained in the naval 
actions in Japan, and in other ways, led toa sudden 
change of opinion, especially among naval officers, 
who then became as strenuous in their anxiety for 
muzzle-loaders as they had been for the others.” 
We were not before aware that the operations in 
Japanese waters were of such importance, and 
our own impression, founded on a tolerably accu- 
rate remembrance of the controversy, backed by 
many official documents, is that—although there 
were never wanting able and scientific artillerists 
who clearly saw and stoutly maintained the absolute 
necessity of breechloading—-the great majority of 
naval and military officers, more especially those in 
high places, were from the first dead against the 
new-fangled ordnance, with their oil cans, wet 
sponges, and other ‘‘ dirty” appurtenances ; further, 
that the enthusiasm referred to was mainly on the 
side of the public, who saw, from our Crimean ex- 
periences, the urgent need of improved war mateé- 
riel. It is generally believed that, at the request 
of the Duke of Newcastle, Sir W. Armstrong came 
to the rescue ; but, whether such was the case or 
not, the introduction of rifled guns was not directly 
due to the Ordnance manufacturing departments. 

In 1863 was commenced the famous Armstrong 
and Whitworth competition, in which the primary 
issue was not between breechloading and muzzle- 
loading, but to determine the relative merits of the 
two methods of gun construction and of rifling. 
The sizes chosen were 12-pounders and 70-pounders, 
the former as representing field artillery, and the 
latter as the then fair type of a garrison or heavy 
siege gun. Sir Joseph Whitworth’s guns—which 
were both muzzle-loaders—were composed wholly 
of his celebrated ‘‘ mild” steel, with hexagonal 
rifling, and mechanically fitting projectiles. Sir W. 
Armstrong, while submitting two muzzle-loaders, at 
the request of the War Office authorities, also sent 
for competition two breechloaders—a 12-pounder 
screw gun, and a 70-pounder with wedge breech- 
closing—showing apparently that he had not then 
been thoroughly converted to muzzle-loading ; all 
four guns were built up on his system, with steel 
inner tubes, and wrought-iron coils shrunk on. 

The Committee—doubtless under the influence of 
the reactionary spirit then prevailing in official 
circles—reported on August 3, 1865, as follows : 
1. The polygrooved breechloading rifling, with lead 
coated projectiles, needing tin cups, lubricators, 
and a complicated breechclosing arrangement, is 
far inferior for the general purposes of war to the 
muzzle-loading system, and has the disadvantage 
of being more expensive. 2. Muzzle-loading guns 
can be loaded and worked with perfect ease and 
abundant rapidity. 3. Steel barreJs, strengthened 
by coils, give premonitory signs of approaching 
rupture, whereas guns entirely of steel are liable 
to burst explosively without the slightest warning. 

Following the above recommendations, we have 
the ‘‘ Woolwich” gun of what is called the ‘‘ ori- 
ginal construction,” being built up on Sir W. 
Armstrong’s principle of a number of thin wrought 
iron coils, but without his solid forged breech-piece, 
and having a solid-ended steel inner tube, and the 
coils hooked over one another. The 7 in. gun was 
introduced in 1865, and the 8 in., 9in., and 12 in. 
of 25 tons were completed by the end of 1866. In 
1867 came the simplified and cheaper ‘ Fraser” 
construction, by which thenceforth all guns were 
composed of four parts only: the steel inner tube, 
the wrought-iron cascable, the ‘‘B” tube, and breech- 
coil ; the only exception was the 80-ton gun, which 
had the 2-B coil in front of the trunnions. Of this 
make was the 10 in. gun of 18 tons in 1869, and the 
25-ton gun with bore reduced to 11 in. In 1870, 
again to quote Sir John Adye, ‘‘ the Admiralty 
decided to arm certain turret-ships with 35-ton 
guns, then the largest in the world, which were not to 
exceed 16 ft. in extremelength.” The italics are ours, 
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for when completed, these guns could not burn their 
charge of ‘‘ quick” powder, and so were relegated 
to the land service, the length of the guns actually 
issued to the Navy being increased by 3 ft., 
and the total weight augmented to 38 tons; these 
pieces fired a projectile weighing 800 lb. A gun 
to fire a 1700 lb. shell was commenced in 1874, as 
one weighing 75 tons with a calibre of 14 in., and, 
passing through various experimental stages with a 
gradually increasing diameter of bore, was com- 
pleted in 1876 as the 16 in. gun of 80 tons. 
Meanwhile, it must not be supposed that this 
‘* progress,” so-called, took place without opposi- 
tion. The ‘‘ battle of the guns” raged both in and 
out of Parliament, and various special committees 
were from time to time appointed to consider the 
questions submitted to them by the War Office, 
and to quiet the public mind. One of these, 
of which General Sir John St. George (who had 
been ‘Director of Ordnance,” 1863-1868) was 
President, reported in 1870 that it ‘‘ had no hesi- 
tation in giving the preference to muzzle-loading 
rifled guns, both in respect of simplicity and also of 
facility of repair.” Truly the same might have 
been said of the guns of the days of Queen Eliza- 
beth—referred to by General Adye as being little 
inferior to those of the early part of the reign of 
Queen Victoria—or even of the bows and arrows 
used by our ancestors at Cregy. We find that in 
that same year, 1870, muzzle-loading bronze guns 
were actually manufactured for field service in 
India, some being also issued to field batteries at 
home; these, however, proved an utter failure, the 
metal not being able to stand the wear of the 
grooves, and were all withdrawn in a few years. 
We have gone somewhat into detail, because we 
desire to put the matter fairly before our readers. 
It must not be supposed that all this time the War 
Department were forcing inferior guns upon a re- 
luctant Admiralty. It is true that Lord North- 
brook has stated that ‘‘ there has been a regrettable 
delay in supplying breechloading guns to the 
Navy ;” but why ? Simply because the Navy would 
not havethem. The records, both of the Admiralty 
and of the War Office, can supply abundant proof 


of this statement, and we have in our recollection 
one minute in particular, signed by Sir John Pak- 
ington as First Lord of the Admiralty in 1867 or 
1808, in which he definitely declines to have breech- 
loading guns on board ship, and gives some reasons 
for this decision which even then raised a smile, 


and would now be laughed at outright. Does Lord 
Northbrook imagine that a new type of heavy gun 
can be evolved from one’s inner consciousness, as 
in the case of the German philosopher and the 
camel? Building a new ironclad is a trifle to 
elaborating a new system of breechloading ordnance, 
and we have seen that it took two years to complete 
the 80-ton gun, which was simply an enlarged speci- 
men of an existing type. 

The fact is, that both the Admiralty and War 
Office must share the blame. If the Navy, who 
had to load their guns in turrets or in broadside 
batteries between decks, obstinately abjured breech- 
loading, it is not so surprising that the War Office 
were content with muzzle-loaders for positions in 
which they could be served with ease. The more 
scientific principles involved appear to have been 
about equally ignored by either department. 

Sir John Adye says that, ‘‘in 1875, or there- 
abouts, it became evident that muzzle-loading would 
not do,” but does not throw any light upon the 
causes which led to this conclusion, although he 
states with truth, ‘‘it is hardly too much to assert 
that a gun can now be made which, being of the 
samé weight as one manufactured in 1875, will be 
almost twice as powerful.” Why ? Simply becausethe 
superior gun is a breechloader, whichallows of thede- 
tention of the projectile, and the use of a slow-burn- 
ing powder ; in fact of some definite and scientific 
relation between the firing machine and the pro- 
pelling agent, to which we owe the velocity and 
the consequent energy of the projectile. As well 
might we construct an engine without special 
regard to the motive power to be employed in it, 
as make a gun irrespective of the particular and 
exact description of powder to be used with it, and 
yet this, we are informed, has been the case with 
some of our new breechloading guns ; we need not 
then be particularly surprised if their muzzles are 
blown off. Sir John Adye adds: ‘‘It became evi- 
dent that long guns, with enlarged chambers, firing 
aslow-burning powder, were capable of giving far 

eater initial velocity, accuracy, and power than 

ad hitherto been attained.” How did this fact 





become evident? Certainly not, we hold, by the 
scientific and systematic researches and experi- 
ments of our Admiralty or Ordnance Department, 
but chiefly from the steady advance in improving 
and perfecting their breech-loading systems by the 
German and French Governments. 

What then has become of ‘ the prestige of the 
British Navy throughout the world’’—so far as guns 
are concerned—adverted to by Sir W. Armstrong 
at the meeting of the Elswick Ordnance Company ? 
which caused foreign nations ‘‘to insist upon an 
adherence to the established patterns of English 
naval guns.” The only great nation we can think 
of in this connection was Italy ; and in 1878, when 
war with Russia seemed to threaten us, the Italian 
Government gladly permitted us to buy the four 
100-ton muzzle-loading guns they had previously 
ordered from Elswick, and had breechloaders put 
in hand in their stead, These expensive guns are 
now virtually obsolete. Even Spain seems to have 
been before us in finding out that ‘‘ muzzle-loading 
would not do!” 

Perhaps the hardest problem of all to solve is 
the reason of the defection of the Elswick Company 
from the breechloading system—bearing in mind 
the remarkable statement of Sir W. Armstrong 
already quoted. Of that eminent firm it may be 
said, Ye did run well ; who did hinder you in fol- 
lowing out and reducing to practice the true prin- 
ciples of modern gunnery? Who, or what indeed ? 
Unless it was to humour the obstinate conservatism 
of the heads of our Admiralty and War Ofiice. 

And now we come to the most unpleasant and 
most difficult part of our subject, but—putting 
aside all charges of personal corruption, which we 
have already repudiated—the question cannot. but 
force itself upon public attention and demand an 
answer as to who is responsible for these twenty 
years of retrogression, and for the immense sums 
which have been squandered upon an armament 
now comparatively useless? Of course in a Parlia- 
mentary sense the Secretary of State for War is 
responsible, but everybody knows that he is a poli- 
tician, totally unacquainted with the scientific or 
technical work of his department. Then, who 
advises him in the adoption of war matériel ? or, to 
state the question somewhat as Mr. Longridge has 
already put it in these columns, ‘‘ Who is the man 
behind the Secretary of State for War and the 
Surveyor-General of the Ordnance?” for the latter 
is also usually a political civilian. It is not fair to 
cast all the blame upon the Ordnance Committee, 
as it did not come into existence until 1881, and 
since its function is merely to report upon matters 
referred to it by the Director of Artillery and 
Stores. The old Ordnance Select Committee, 
which had considerably larger powers, was abolished 
in 1868, and its prerogatives assumed by the Director 
of Artillery. Also, whatever may be the defects of 
constitution or procedure attributable to the pre- 
sent Committee, it is but fair to remember that it is 
during its existence that we have cast off the slough 
of muzzle-loading ; it was intended to strengthen 
it by adding two eminent civil engineers to its 
ranks, but it is merely a consultative body and can 
originate nothing. 

Then it is evident that those officers who have 
filled the position of Director of Artillery, must 
share with the Lords of the Admiralty the responsi- 
bility of forfeiting our prestige in gunnery matters. 
It was therefore not without good reason that Sir 
John Adye—although we are not aware he was ever 
personally attacked—came to the rescue, seeing 
that he had not only been Director of Artillery, but 
is the only artillery officer who ever occupied the 
post of Surveyor-General of the Ordnance. No 
other man should be so well qualified to give the 
explanation the public wants, unless it had been 
Sir Frederick Campbell, who, for nearly the whole 
of the eventful twenty years from 1863 to 1883, 
was either superintendent of the Royal Gun 
Factory, or Director of Artillery at the War 
Office; it is but fair to add that during part of the 
latter period he was under the direct control of Sir 
John Adye as Surveyor-General. Yet we rise from 
the perusal of Sir John Adye’s letter as wise as 
when we sat down, as to the intellectual processes 
by which the official mind ‘‘ progressed” from 
breechloading back to muzzle-loading. 

Now, we desire to attack the system rather than 
individuals. We do not forget the many eminent 
officers who have served their country as scientific 
artillerists men like Sir William Congreve, 
Shrapnel, and Boxer, whose inventions have been 
adopted in their day by every civilised nation—not 





to mention many others whospent almost their whole 
professional life in the Ordnance manufacturing de- 
partments. Nor can we forget that even great me- 
chanical engineers, like Armstrong and Whitworth, 
have found it to their advantage to secure the ser- 
vices of able and highly trained artillery officers, 
but we do most emphatically protest against the 
armament of our ships and fortresses being placed 
at the mercy of men who are not really scientitic 
artillerists at all, however distinguished they may 
have proved themselves in other directions ; and 
especially we object to men receiving such appoint- 
mentschiefly because theyare the sons of old artillery 
officers, for in no branch of the service is family 
interest of more avail. Sir John Adye, it is true, 
is an able man, and has seen distinguished service 
in the field ; he was on the staff in the Crimea, and 
in India, and has been governor of the Royal 
Military Academy, besides serving as chief of the 
staff in the Egyptian compaign of 1882, but we are 
not aware that he ever had any scientific technical ex- 
perience until he was madeamember of the Ordnance 
Select Committee, and shortly afterwards became 
Director of Artillery. 

There is another point which needs animadvert- 
ing upon ; the five years’ tenure of appointment, 
although it may have proved beneficial as regards 
ordinary staff employ, where no special technical 
training is needed, has been productive of much 
evil in the manufacturing departments. Officers 
have been removed from duties which they had 
just become thoroughly qualified to fulfil, and been 
replaced by untrained and perhaps far less capable 
men, and—instead of the most able being encouraged 
to devote themselves specially to this highly techni- 
cal branch of the public service—it has frequently 
happened that officers have been pitchforked into 
the Government factories as superintendents, whose 
previous experience was of no value to them in their 
new positions. No private firm could carry on 
business successfully under such conditions. 

Next to a scientific and systematic course of ex- 
periments to obtain the very best gun, carriage, 
projectile, fuze, &c., what is urgently required is that 
the Government manufacturing departments should 
be worked by the most competent men—civilians 
or soldiers—and we hold that at least an admixture 
of the military element is indispensable in the pro- 
duction of war matériel; but the officers so employed 
must have received a thorough training, both 
theoretic and technical, and should be advanced in 
position strictly according to merit. We are aware 
that an attempt in the direction of such a training 
was made some years ago in the establishment of the 
Advanced Class of Artillery Officers, now termed the 
Senior Class, Artillery College, which is composed 
of men who have had a certain amount of military 
experience ; but so little confidence have officers in 
the War Office authorities that the competition for 
admission has grown less and less, and at present 
the class contains but half the number for whom 
there are vacancies. There has been from the first 
a strong prejudice against this institution, but even 
in the cold shade of official discouragement, and 
with an insuflficient technical course of instruction, 
it has turned out some able men, and might have 
been made far more useful. A head of a depart- 
ment has been knownto exclaim, ‘‘ What do we want 
with high scientific training, since we can always 
consult an expert when necessary?’ Is it likely 
that with such ideas, correct principles will be 
followed out ? 

In what has been said, we have no desire to speak 
disparagingly of the present Director of Artillery, 
or the Superintendent of the Royal Gun Factory. 
Both those distinguished officers have for many 
years worked hard under the War Ofiice, and it is 
perhaps scarcely too much to say that they have 
been put in their present positions by the very 
necessity of the case ; but it is their inevitable mis- 
fortune that, to a certain extent, the defects of the 
War Office system, and the incapacity of some of 
their predecessors, should recoil upon their heads. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

At a special meeting of this Society, which was 
held on Thursday, December 2, a paper was brought 
forward on ‘Some Experiments on Secondary 
Cells,” by Mr. James Swinburne. These expert- 
ments began with secundary cells made with lead 
fibre, the idea being to obtain a large lead surface 
from this material. The lead fibre was prepared by 
the process of Mr. Norman Cookson, of the well- 
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known firm of lead manufacturers in Newcastle. 
This process consists in running the melted lead 
from the pot through a heated tube terminating in 
a ‘‘rose” like that of a watering-pot. The melted 
lead on issuing from the fine holes of the rose is 
solidified into hairs or filaments of lead; so thata 
mass of it bears some resemblance to moss. The 
cost of the lead fibre is not more than two shillings 
per ton above that of pig lead. 

The plates for the secondary cells consisted of a 
kind of cage of sheet lead which was stuffed with 
this fibre. The junctions were made by burning, 
and without solder. 

The principal fault of the lead fibre in these cells 
was, according to Mr. Swinburne, the local action 
set up. The author’s view of this effect is as 
follows : If lead and peroxide of lead are electri- 
cally connected, and any of the surface of the lead 
is exposed to the acid, that part of the surface is 
attacked, anda thin film of lead sulphate is formed, 
protecting the surface from furthercorrosion. The 
lead is then in contact with the peroxide at some 
points and with lead sulphate at other points, but 
is not touched by the acid anywhere. If the cell is 
further charged the film of lead sulphate is oxidised 
into peroxide, so that the plate again consists of 
lead and peroxide of lead only. As the peroxide 
formed from a given quantity of lead sulphate 
occupies much less room, a small portion of the 
sulphate of the plate is again exposed, but is imme- 
diately coated with a film of peroxide ; the result 
is that the whole surface of the plate is protected. 
The least movement seems to expose some of the 
surface of the lead to the acid. Secondary cells are 
believed by some electricians to be practically in- 
destructible if not discharged too much. This 
appears to be the ‘“‘ grand secret” in working with 
secondary batteries. 

In the lead fibre cells the large surface exposed 
demanded a very large supply of electrical energy 
for even a slight degree of formation, and the cells 
seemed to run down as soon as they were charged. 
Mr. Swinburne thinks the fibres were too fine, and 
that thicker lead wire would have been better. 

A number of experiments were made with the 
fibre and other solutions than dilute sulphuric acid, 
which was that first used, but without any very 
notable success. The best solution tried for form- 
ing the plates was, according to Mr. Swinburne, a 
mixture of dilute sulphuric and acetic acids. 
Acetic acid can be easily driven off as a vapour. 

Silver, carbon, and other materials were tried as 
the peroxide plate in various solutions. Silver be- 
haved very much like lead, though it is not so 
easily attacked by sulphuric acid. The peroxide of 
lead sticks to it well, and though too expensive for 
general use, Mr. Swinburne thinks it might be em- 
ployed for connections. Most metals exposed to 
the action of the spray from secondary batteries are 
attacked and make bad contacts, but silver may be 
laid on the top of a cell without tarnishng. We 
may mention here that Mr. Swinburne found a 
layer of paraffin oil to suppress the spray on chang- 
ing the secondary cells. The oil forms a film on 
the surface of the acid. 

Carbon plates were found to give way and soften 
in contact with the peroxide. Mr. Brush has 
patented plates made of an alloy of lead and plati- 
num ; but the cost may be an objection to these 
also. Mr. Swinburne tried hard peroxide plates 
made from a paste of litharge and caustic soda by 
attaching the paste to a lead plate and making it 
the anode in a solution of caustic soda. When the 
whole of the litharge was oxidised the lead plate 
was removed. The resulting peroxide was very 
hard and seemed quite impervious. When a piece 
of it was used on a plate in a cell and the cell dis- 
charged it ran down at once, the peroxide being 
covered by a very thin film of lead sulphate. 

Mr. Swinburne made some attempts to make the 
coatings stick well on the plates. Collodion, 
litharge and sugar, sodium silicate and litharge, 
were tried, but without good results. Engineers’ 
cement of litharge and glycerine gave better results. 
For the supports of the plates, Mr. Swinburne recom- 
mendsxylonite, a composition of pyroxylin and nitro- 
benzole, or camphor. In may be boiled for a con- 
siderable time in moderately strong sulphuric acid. 

Iron plates in alkaline solutions were tried by 
Mr. Swinburne, but not with any complete success. 
Iron protected by the Bower-Barff process was also 
tried, but failed. Iron did not corrode in the 
alkaline solution when there “vas no coating. Sheet 
tin was not easily attacked by an alkaline solution, 
except when the coating was put on. In these 








experiments Mr. Swinburne found a curious alloy 
of iron and tin. When iron and tin were melted 
together, the resulting alloy separates into two 
portions, one being approximately Fe Sn, and the 
other being chiefly of tin with a low melting point. 
The first solidifies at red heat, and was so hard that 
a straw-hardened cold chisel would not cut it, but 
broke in pieces, while a softer chisel had its edges 
turned up. Mr. Swinburne suggests that this alloy 
might be useful. 

Zine cells were also tried by the author, who 
is of opinion that if a peroxide plate could be 
made of iron without local action, the negative 
plate might be of zinc. This combination gives a 
high electromotive force. M. Reynier has lately 
brought out a cell of zinc in sulphuric acid and 
Planté peroxide plates. These cells give 2.37 volts. 

Other tentative experiments of Mr. Swinburne 
on primary batteries with jellified electrolytes may 
be passed over, as they apparently led him to no 
definite advantage. His endeavour to make white 
lead electrolytically, merits however some attention. 
The ordinary process of white lead making is very 
deleterious to the health of the operators, many of 
whom are females. Mr. Swinburne took plates of 
lead as anodes in solutions of carbonate and bicar- 
bonate of soda; using very small currents. In 
many cases white deposits were obtained, but not 
in any quantity. When the current was increased 
the plate was soon coated with a brown compound. 
To imitate the action of the basic acetate a little 
acetate acid was added to some of the solutions. 
In some cases a very curious phenomenon was seen, 
namely, long white columns hanging down like 
candle drippings from the plate towards the bottom 
of the beaker. Oxychloride of lead was also formed 
with lead plates and solutions of salt ; but when 
the current was too great the coating turned brown. 
Sodium chlorate was also formed by electrolysing 
a solution of salt and obtaining hypochlorate of 
sodium, which on being boiled gave chlorate. 

Mr. Swinburne’s experiments are interesting 
rather for their suggestiveness and guidance than 
for any novel results obtained. They will help 
others in similar work ; and they may yet lead to 
successes by others who have profited by his ex- 
perience. His hint at the termination of the paper 
to the effect that electricians should turn the dy- 
namo to other uses than electric light and power 
production is well worthy of indorsement. The 
dynamo will prove a powerful engine in far other 
ways than that to which it is now chiefly restricted. 





LONGITUDINAL GROOVING IN LOCO- 
MOTIVE BOILERS. 

A Locomotive boiler explosion occurred on 
Tuesday, the 9th ult., on a colliery line belonging 
to the Woodlands Colliery Company, near Darling- 
ton. The boiler belonged to a four-wheeled coupled 
engine, built by Messrs. Barclay and Sons, of Kil- 
marnock, in 1873, the firebox being of copper and 
the casing and barrel of Lowmoor iron. The barrel 
was made of three belts of plating, each belt being 
in two plates gin. thick, lap-jointed and single- 
rivetted both at the longitudinal and ring seams, 
The working pressure was 120 lb. on the inch. The 
boiler gave way at the belt of plating adjoining the 
firebox casing, the plate being torn right across 
just at the edge of the inner overlap of one of the 
longitudinal seams, where it was peeled away from 
the remainder of the barrel and the throat plate for 
about a third of the circumference, forming an 
opening several square feet in area. The reaction 
of the issuing steam caused the engine to jump 
several feet high from the rails, the driver and the 
fireman, who were on the footplate at the time, 
being jerked off and seriously scalded. The cause 
of the explosion was internal grooving. At the 
edge of the overlap of the longitudinal seam, where 
the barrel first gave way, there was groove or furrow 
about 1 in. wide which extended across the entire 
width of the plate and reduced the thickness from 
2 in. to about 4 in. 

It is of interest to note that this is the fifth 
explosion which has occurred within the last three 
years from locomotive boilers made by the same 
firm, and all from precisely the same cause, viz., 
grooving at the edge of the overlaps of the longitu- 
dinal seams in the barrel. 

The first of these explosions, by which one 
person was injured, occurred on April 2, 1884, at 
the Coatbridge Iron and Steel Company, Coat- 
bridge. The boiler was made in 1872, and full 
particulars of the explosion were given in the 





report of No. 76 Preliminary Inquiry, issued under 
the Boiler Explosions Act. 

The second, injuring one person, at the Coltness 
Tron Company, Lanarkshire, on September 19, 
1884. The boiler in this case was made in 1874, 
and particulars were given in the report of No. #4 
Preliminary Inquiry. 

The third, injuring three persons, at the works 
of the Shotts Iron Company, Lanarkshire, in 
April 9, 1885. The boiler was made in 1873 and 
particulars were given in report No, 114. 

The fourth, killing one person, at the works of 
Messrs. Kirk Brothers and Co., Workington, on 
July 21, 1885. The boiler was made in 1880, and 
particulars were given in report No. 130. 

Internal grooving at the edges of the overlaps of 
the longitudinal seams in the barrel has been the 
most prolific source of locomotive boiler explosions. 
In looking through a list of 66 locomotive explo- 
sions recorded between the years 1861 and 1881, 
and given in the report of Mr. L. E. Fletcher, the 
chief engineer to the Manchester Steam Users’ 
Association, for December, 1881, we note that in no 
less than 26 cases, or 40 per cent. of the total 
number, the explosions were due to ‘‘ longitudinal 
grooving.” 

The cause of grooving is perfectly well under- 
stood. It always takes place when an alternate 
hinging or buckling action occurs in the presence of 
a corrosive feed water. In Lancashire and Cornish 
boilers grooving action is generally confined to the 
end plates in the vicinity of the furnace tube angle 
irons, where it is not as a rule dangerous, and re- 
sults in little inconvenience beyond that due to 
occasional repairs. 

In locomotive boilers the longitudinal grooving 
is caused by the alternate buckling action conse- 
quent on alterations of pressure which takes place 
when the barrels are not truly circular. This is 
always the case when the longitudinal joints are of 
the ordinary overlap form. If the barrels be made 
truly circular then the buckling action disappears. 
The remedy therefore is simple enough. It is to 
make the longitudinal joints with double butt straps, 
so that the true circle may be maintained. This is 
the method now adopted by nearly all the leading 
railway companies, and we are not aware that 
longitudinal grooving is ever met with where the 
double butt joint is used, while we have certainly 
never yet had to record a single case of explosion. 
This fact, coupled with the cases we have recorded 
above, is very instructive. 








THE SMITHFIELD CLUB SHOW. 

On Monday night there was a meeting of the 
Farmers’ Club to hear an address from Mr. C., S. 
Read. The speaker told his audience that if the 
tenant farmers lost as muchin the next ten years 
as they had in the last, there would not be one left 
in England. He drew avery sombre picture of the 
difficulties by which they were surrounded ; labour 
was 25 per cent. dearer than formerly, and 25 per 
cent. less efficient ; science had done nothing for 
them but lead them into costly experiments ; veteri- 
nary practice consisted in the slaughter of the 
diseased, while mechanical science, although it has 
improved the farmer’s implements, finds him at a 
disadvantage in the use of machines, as he works 
under different conditions froma manufacturer. If 
these views are shared by the class to whom they 
were uttered, it is no wonder that the agricultural 
engineers adopt a waiting attitude, and demonstrate 
by the nature of their exhibits at the Smithfield 
Show, that mechanical science, as 2 to farm- 
ing, is for the present stationary. They are pro- 
bably aware by painful experience that the farmer 
is, as Mr. Read says, at a disadvantage in the use 
of machinery for want of early training and skilled 
assistance, and are therefore waiting not only for 
better times, but until their customers have become 
educated up to the full appreciation of what engi- 
neers have done for them. In bad times every 
effort is strained to keep down expenses, and 
to this end exhibitors at Islington offer their 
customers good material, capital workmanship, 
and designs, which are the outcome of years of ex- 
perience, knowing that these, and not novelties, 
are the qualities that secure orders among an im- 
poverished community. But to our readers, whose 
interest in these matters is technical and not com- 
mercial, these points have little attraction, and 
hence it follows that we must still further curtail 
our annual notice of the Smithfield Show. 

Following our usual custom we will com- 








600 


ENGINEERING. 


(Dec. 10, 1886. 








mence with the engines which stand on the floor 
of the hall. Messrs. Robey and Co., of J.incoln, 
bring a new design of an underneath engine, 
which they propose to manufacture in a series of 
sizes, of which this is the smallest. It has a 
cylinder 6} in. in diameter by 10 in. stroke, cutting 
off at any point up to three quarters shorter. The 
admission is regulated by the governor ; the pendu- 
lums are of the bell-crank type, and are pivotted 
on a sleeve, while the ends of the short arms take 
a bearing on the spindle. The governor raises and 
lowers a block in an expansion link in the usual 
way, and thus varies the point of cut-off. Its speed 
of revolution, which in this case is set for 150 turns 
per minute, can be varied by means of a powerful 
spring which resists the extension of the arms. It 
is, however, the boiler which displays the widest 
departure, not only from Messrs. Robey and Co.’s 
previous design, but also from agricultural practice. 
It is of the locomotive type, but the square, flat- 
topped internal firebox is replaced by a vertical 
dome-topped cylinder, while the external firebox is 
of corresponding form. The internal box is not, 
however, a perfect cylinder, as a portion of it is 
dished inwards to form a flat surface to receive the 
tubes. The external box is also flanged outwards 
to receive the barrel. An oval hole is cut init, and 
the edges of the hole are bent until they form a 
short horizontal cylinder, into which the end of the 
barrel fits, the two being rivetted together. There 
are no stays whatever, this being the feature for 
which is claimed the chief merit of the design, as 
their removal reduces the expense of manufacture, 
eliminates many points liable to leakage and de- 
terioration, and immensely facilitates inspection 
and cleaning. It will be within the recollection of 
many of our readers that locomotives having this 
form of firebox were at one time at work on the 
Great Eastern Railway, the London and Birming- 
ham Railway, the Lancashire and Yorkshire Rail- 
way, and many others. 

Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, show for the first time a very handy 
little engine and boiler designed for the use of 
farmers, country millers, maltsters, brewers, and the 
like. This machine, which we illustrate on the present 
page, is of three horse-power, and is fitted with a 
flywheel to act as a driving pulley, and also with a 
winding barrel and capstan, The whole is mounted 
on a bedplate so arranged that it can be easily 
moved from place to place on wheels, or it can be 
bolted down to a solid foundation. The engine is 
of the inverted cylinder class, and is fitted with 
reversing gear. The boiler is of the vertical type, 
and is mounted on the same bedplate, the whole 
being well got up, and promising to be a useful 
addition to the long list of manufactures produced 
by the firm. A slight alteration has been made by 

essrs. Charles Burrell and Sons, Limited, of 
Thetford, Norfolk, in the driving gear of their 
traction engines. Each wheel is driven indepen- 
dently by a separate pinion on the countershaft, 
which goes across the face of the firebox. The 
compensating motor is fixed in the countershaft, 
and has three pinions in place of two, as formerly. 
This method of driving is in use on the agricultural 
locomotives made by the firm, but this is the first 
time it has been applied to their traction engines. 

A new method of gearing a traction engine has 
also been introduced by Messrs, Eddington and 
Steevenson, of Chelmsford. Upon the crankshaft 
there are two pinions, one for the quick speed and 
one for the slow. The small pinion is next one of 
the main bearings, the brass of which is carried out- 
wards into a recess bored part way through the 
pinion, so as to bring the pressure directly on the 
bearing. The small pinion is keyed firmly on 
the shaft, while the large pinion is attached by 
feather keys, working in groovesin its boss. The 
pinion itself is bored large enough to slide over its 
companion, and completely envelop it. The wheel 
into which these pinions gear, is carried on a long 
eccentric stud, mounted in bearings on the face of 
the firebox. When it is desired to change from 
slow speed to quick, this stud is rotated and carries 
the wheel completely out of gear with the small 
pinion. The large pinion is then slidden forward, 
and comes into gear with the wheel in its new posi- 
tion. The boiler of this engine also exhibits a 
novel feature. About the water level a horizontal 
plate is fixed, extending from the smokebox to the 
firebox, and forming a partial division between the 
steam and water spaces. The object of this plate 
is to maintain a layer of water over the firebox 
when the engine is descending a hill, by preventing 
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it from running to the smokebox end of the boiler. 
All the steam formed among the tubes has to travel 
under the plate until it reaches the end over the 
firebox, and then it passes back over the top of the 
plate until it reaches the steam pipe inlet near the 
smokebox. 

On one of the portable engines exhibited by 
Messrs. Clayton and Shuttleworth, of Lincoln, we 
find a form of automatic expansion gear, which 
they have not used before. It is, however, not 
new except in some of the minor details, being 
a modification of the Dack gear, which has already 
been illustrated in our pages. Upon the back | 
of the main valve there are two cut-off valves, | 
and as these are nearer together or further apart, | 
so the period of admission varies, as is well under- | 
stood. Each valve has a separate spindle coming | 
through a gland in the steam-chest, the one above 
the other, and each spindle ends in a block, with a 
jaw formed in it on the side nearest the other 
spindle. Into these two jaws there fits a rocking 
piece or lever capable of two mr tions ; in the first 
place it is carried to and fro by the eccentric, and 
thus imparts identical motions to the two spindles, 
and in the second place it can be rocked or partly 
rotated by the rise and fall of the governor, with 
the effect of varying the relative endwise positions 
of the valve spindles, pushing one further into the 
steam-chest, and drawing the other out an equal | 
amount. The lever is connected to the governor by | 
an arm ending in a block, which moves in a slide | 
connected to the governor sleeve. 








A somewhat | 


valve spindles were concentric, the one being inside 
the other. 

Messrs. Davey, Paxman, and Co. show an Essex 
boiler, to which we alluded in our notice of last 
year's Show. We omitted, however, to call atten- 
tion to their method of constructing the flues of 
Lancashire and Cornish boilers by the joint illus- 
trated below. The plates are of mild steel and are 
welded into short cylinders, the ends of which are 
enlarged in a powerful flanging machine. They are 


made to such a size that they fit exactly together, 
and when one has been driven into the adjacent 
one, the rivet holes are drilled. This method of 
construction makes a flue capable of very consider- 
able expansion and contraction, and very strong to 
resist the collapsing strains to which it is exposed ; 
the rivets are also sheltered from the direct action 
of the flame and gases. We have only one trifling 
int to notice in Messrs. Richard Garrett and 
ons’ engine, and we have exhausted the novelties 
on the ground floor. Instead of the flywheel being 
cast with one arm heavier than the others to com- 
pensate for the weight of the crank, it is now made 
perfectly balanced, and the additional weight is 


similar arrangement was once tried by Messrs. |added to one side of the disc to which the eccentric 
Ruston, Proctor, and Co., but in their case the |sheave is bolted. By this arrangement a better 
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running balance is obtained, and the bearing is 
relieved. 

In the galleries we notice that Messrs. Barford 
and Perkins, of Peterborough, have commenced the 
manufacture of a neat type of vertical engine 
with a cross-tube steel boiler. They make it in 
three sizes. Messrs. Nicholson and Son, of Newark, 
have modified their absolute safety valve since last 
year. This is a lock-up spring-weighted valve with 
an external lever and weight by which the compres- 
sion of the internal spring can be varied as desired 
up to the maximum point to which it is set. If 
this pressure be exceeded, a subsidiary valve is 
opened and the steam escapes, so that any aitempt 
to increase the load defeats itself. The construc- 
tion is as follows : Upon the top of the main valve 
there is a spring, the other end of which presses 
against a casting on a spindle, which protrudes 
through a hole in the locked-up case, and is pressed 
upon by the valve lever. When this lever is 
weighted it resists the force of the steam which 
tends to raise the valve off its seat, and to blow 
it, with the spindle and spring, to the top of the 
case. If this were all, the load on the valve might 
be increased to any extent by weighting the lever. 
The valve spindle, however, passes through a hole 
in the centre of the main valve and has formed on 
it two smaller valves, which are in the steam space 
of the boiler. The upper of these valves closes 
against a seating on the underside of the main valve, 
while the lower takes against a seat in a box which 
communicates with the atmosphere. Now if the 
lever should be weighted beyond the capacity of 
the spring to hold it up, the spindle sinks, and at 
the same time opens the two small valves, and it 
is only by reducing the load that the escape can 
be stopped. This valve has been submitted to an 
extended series of tests, and has been found to be 
perfectly reliable. 

We now come to the implements. Messrs. 
Fowler and Co., Limited, of Leeds, have introduced 
a valuable modification in the construction of the 
five-furrow balance plough in order to render it 
more steady in action. The alteration, in fact, 
destroys the balance of the plough when at work, 
and renders the end, which for the time being is in 
the ground, heavier than the end which is in the 
air, and thus destroys any tendency there might 
be for the shares to rise out of the land. To this 
end the axle upon which the frame is mounted, is 
no longer attached rigidly to the side plates, but 
is capable of playing in two long slots. When the 
axle is at the middle of the slots the entire struc- 


ture is in balance on the wheels, but when the| P88 


axle is moved to either end of the slots the opposite 
end of the plough preponderates, and lies heavily 
on the ground. The slots are not straight, each 
being like an inverted and flattened YV (A), the 
left arm of the V being parallel to the right ex- 
tremity of the plough and vice versd. The axle 
carries at each end a toothed pinion which gears 
with a rack on the slot, and by this device the axle 
is always kept perpendicular to the axis of the 
plough. At its centre it carries a drum around 
which the hauling ropes are wound, and the first 
effect, when the strain comes upon them, is to 
rotate the axle and cause it-to move forward to the 
end of the slot, throwing the preponderance of 
weight to the opposite end. 

Messrs. Richard Hornsby and Sons, Limited, 
show a thrashing machine with a band knotter 
which can be used to tie the sheaves with either 
one or two bands as desired. When only one is 
being employed, guides are set to lead the straw to 
one side, so that it is tied round the middle. The 
same firm show also a very light reaper for special 
crops; it weighs 4 cwt. less than their usual 
pattern, and is of very easy draught. Messrs. J. 
and F’. Howard, of Bedford, add another plough to 
their already extensive list. This is capable of 
executing all kinds of ploughing by merely changing 
the bodies. It will make the ordinary rectangular 
or trapezoidal furrows, the broken work for winter, 
and the more thoroughly pulverised seed bed. It 
will also plough roots, dig potatoes, and do the 
work of a subsoil plough. The cutter and the points 
are reversible. The same firm show also a new 
pattern light sheaf binder, which is within the 
power of two horses. Messrs. E. R. and F. Turner, 
of Ipswich, exhibit a power chaff-cutter of large 
capacity to be used in conjunction with their thrash- 
ing machine, and driven from it. 

The annual exhibition of the Ensilage Society is 
now taking place at Museum-street, Bloomsbury, 
and duplicates of the 168 samples are to be seen at 





their stand in the Agricultural Hall, together with 
a number of models of silos. Among these there 
is nothing beyond what we noticed at Norwich. It 
is, however, worthy of mention that the first prize 
for ensilage preserved in a stack has been obtained 
by a sample made according to the method of Mr. 
C. G. Johnson, of Darlington, which is the simplest 
and cheapest of all. A wire rope is led backwards 
and forwards over the stack and round tightening 
gear fixed in the ground at each side, and by this 
inexpensive arrangement a strong pressure is ob- 
tained which keeps out the air, and thus prevents 
heating of the crop. The number of silos in Great 
Britain has this year risen to 1605, mainly as a 
result of the exertions of Mr. Kains Jackson, the 
honorary secretary of the society, the offices of 
which are at the Salisbury Hotel, Fleet-street. 

An entirely new implement is shown by Messrs. 
W. J. and C. T. Burgess, of Brentwood, Essex. 
This is a combination of a mowing machine and a 
tedding machine. The latter is much narrower than 
usual, and is fixed on the axle of the mowing 
machine between the wheels. It is driven at a 
high rate of speed, and is similar in detail to 
existing machines. While the first swathe is being 
cut the forks are put out of gear and do nothing, 
but while the second is being cut they toss up the 
first and scatter evenly on the ground. By the use 
of this implement the grass is exposed to the air 
almost immediately after it is down, and a man and 
horse is saved, A promising modification of the 
potato digger is exhibited by Messrs. Powell Bro- 
thers and Whitaker, of Wrexham. In place of the 
ordinary crutch there is mounted a revolving boss 
with a large number of radial arms—a wheel with- 
out the rim, in fact. The soil and crop are thrown 
by the digger angularly against these arms, keeping 
them in rotation. Much of the dirt passes through 
the arms, while the potatoes are deflected, and are 
delivered by themselves in another direction. Mr. 
Thomas Corbett, of Shrewsbury, shows several 
ploughs, which have received slight modifications. 

This concludes our notice of the present Show. 
It must not, however, be understood that its length 
is any gauge of the number, beauty, or utility of 
the exhibits, which are equal to those of previous 
years. 





THE KIER EXPLOSION AT 
STAINLAND. 

THE adjourned inquest on this explosion, to which 
reference was made in our issue of the 19th ult. (see 
e 534 ante), was held on Wednesday the Ist inst. 
at Stainland, before W. Barstow, J.P., the district 
coroner, when Mr. Waugh, the chief engineer of 
the Yorkshire Boiler Insurance Company, who had 
made an examination of the exploded kier on be- 
half of the coroner, presented a report which stated 
as follows : 


The boiler appears to have been about ten years of age 
and was 9 ft. in diameter, 3in. plates. The longitudinal 
seams break joint 3 ft. 4in., the ends were in three plates, 
# in. thick, cambered 11 in., equal to a radius of 11 ft. 
6in. All the seams were single rivetted. The safe work- 
ing pressure of this vessel, when new, would be about 
27 lb. on the square inch. The fitting consisted of one 
steam tap, 1}in. in diameter, on wrought-iron piping, 
supplying steam from main boilers. One ordinary lever 

ety valve, which would blow off at 25.9 lb. on the 
square inch if the weight was at 152 in. from the fulcrum ; 
and at 35.9 lb. if the weight was at the end of the lever. 
On the underside of this safety valve was a vacuum valve, 
to prevent damage from external pressure. There was 
1} in. tap to let out steam after boiling was completed ; 
one blow-out valve, but no steam gauge on. The kier 
was used for boiling rags in lime water, one of the first 
presses in paper making. It was supplied with steam 
rom two Lancashire boilers in another part of the works, 
the safety valves upon which were at the time of the ex- 
plosion set to blow off at 601b. on the square inch, and 
the steam gauges thereon registered 56 1b. Just prior to 
the explosion the steam was known to be blowing off 
violently from the safety valve of the kier, which would 
mean a pressure within the vessel of 25.9 lb. on the square 
inch, if the weight was 153 in. from the fulcrum, and 
the man Stott, whose duty it was to regulate the supply 
of steam to the kiers, was known to go to the place, 
no doubt for the yerpene of shutting off steam from 
the main boilers. In order to do this he would have 
to close, or partially close, the 1} in. cock on the pipe 
supplying steam from the main boilers. On approaching 
the safety valve the blowing off of steam wea prevent 
his being able to find the key on the square of the cock, 
and the temperature surrounding the key would be any- 
thing but comfortable, and it is natural to suppose that in 
order to stop the steam blowing off he would place his 
hand on the safety valve lever. The pressure would rapidly 





accumulate, and in a very short time approximate to the 
pressure in the main boilers, and as a result of this accu- 
mulation of pressure almost the whole of the top of the 
kier (rupture for the most part through line of rivets join. 








ing top to shell, as shown on sketch) was blown off, with 
Stott on it, the former being carried to a distance of about 
50 yards, and the latter a distance of about 60 yards, in a 
northerly direction. Since the explosion I have made 
every endeavour to find the 1} in. tap, but without success. 
In conclusion, I would urge the desirability of intervening 
& reducing valve between boilers supplying steam of a 
higher pressure to vessels capable only of resisting a lower 

ure, in order to preclude the poulbitite of a pressure 
ee than the vessel is capable of standing ng into 
it. Further, it is high time that it became law that all 
vessels carrying steam should have upon them a safety 
valve out of the control of the attendant. Had either of 
these recommendations been attached the fatal accident 
would not have resulted. 

Several witnesses who were engaged at work near 
the kier at the time it burst were called to give 
evidence with regard to the circumstances imme- 
diately preceding the explosion, but as their 
evidence was not of very special importance it need 
not be given here. Suffice it to say that the jury 
returned the following verdict : 

That the explosion was cansed by the deceased placing 
his hand on the safety valve lever in order to stop the 
steam blowing off while he regulated the supply. They 
recommended the use of a pressure gauge and a reducing 
valve, Alsothe adoption of such safety valves as cannot 
be tampered with, and provision by insurance, or some 
other means of periodical inspection by some competent 
and independent person, 

The general facts of the explosion, as stated in 
Mr. Waugh’s report, it will be seen agree in the 
main with the account given in our previous notice. 
But we differ from his conclusions in one or two 
points. In the first place we do not consider that 
the kier, of which we give an illustration in Figs. 1 
and 2 annexed, was, as stated in the above report, 
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Fig.2. 




































































really fit when new for a working pressure of 27 lb. 
on the inch. A circular end plate 9 ft. in diameter, 
only # in. in thickness, without a single stay to 
support it, and depending for its stiffness on its being 
dished to a depth of about 11 in., is to our mind 
unfit for such a pressure, and we do not regard it as 
surprising that it should fail after a comparatively 
short life. For although the kier was made in 1876, 
it had worked only on very rare occasions until 
about two months ago. To permit the view, there- 
fore, that the end was safe at a pressure of about 
half that which at most could have caused it failure, 
appears to us calculated to mislead. 

Dished ends are no doubt stiffer than flat ones, 
but—bearing in mind the nature of their connec- 
tion to the cylindrical part of the shell—they 
are by no means so strong as their approxi- 
mation to the hemispherical shape would seem to 
imply, and to compute the bursting pressure on the 
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assumption that it is equal to that of the sphere of 
which the end forms a portion, as is sometimes 
done, is apt to lead toerror. On this theory the 
end of the kier in question should have been nearly 
as strong as the cylindrical body, This the ex- 
losion proved was certainly not the case. Further, 
if such an assumption were correct, then the end 
should have torn through one of the line of rivet 
holes running across it, and not through the solid 
metal at the root of the flange, as it did for the 
whole of its course with the exception of about 
18 in. at one side, where it ran through an old flaw 
in the rivet holes. The statement in the report 
that the ‘‘rupture ran for the most part through 
the line of rivets joining the top to the shell” is, 
as will be seen on consulting the accompanying 
sketches, inaccurate. The fact is the change of 
curvature at the root of the flange joining the 
dished end to the cylindrical body causes an in- 
crease of stress at that part which it is impossible 
to estimate precisely, but which was evidently sufli- 
cient in this case to rend the solid metal. The 
short fracture through the rivet holes at one side 
was an old one, and the direction of flight of the 
kier top when it was blown off, supports the view 
that it was at that part it first gave way. The 
Board of Trade, in their rules regarding boiler con- 
struction, insist in treating dished ends very largely 
as flat surfaces, and experience, we think, proves 
this view to be right. 

In order to account for the increase of pressure 
in the kier it is assumed in the report that the un- 
fortunate attendant, who was on the top when it was 
blown off, placed his hand on the safety valve lever 
in order to prevent the escape of steam whilst he 
shut the supply tap. This would no doubt be a 
very natural proceeding on his part, and very pro- 
bably occurred. But we would point out that 
before the pressure in the kier could become equal 
to that in the boiler it would be necessary for the 
whole of its liquid contents, some 300 or 400 cubic 
feet in bulk, to be heated to the temperature corre- 
sponding toa pressure of 561b., which would involve 
a rise of about 30 deg. Fahr. To do this with steam 
passing through a l}in. tap (presumably partly 
closed) would take at least a few minutes, whereas 
the witnesses who heard the explosion agreed at the 
inquest that the interval between the stopping of 
the steam blowing off and the occurrence of the 
explosion was only a few seconds. The act of hold- 
ing down the safety valve lever would no doubt 
cause the pressure to begin to rise, and this was 
probably the last straw on the camel’s back. But 
the dished end was so weak that we do not think it 
necessary to assume the pressure in the kier was at 
all equal to that in the main steam boilers at the 
moment of explosion. 

From the accompanying sketches it will be seen 
that the vertical descending steam pipe might very 
easily have been converted into a central hollow 
bolt stay, which would have tied the two dished 
ends together in a very substantial manner, and we 
are somewhat astonished that this fact, which is 
almost instinctively suggested by the drawing, is 
not oftener seized upon and made use of in the con- 
struction of these vessels. A better plan of course 
would be to make the ends hemispherical, when they 
would be independent of stays altogether, and had 
this shape been adopted in the kier under con- 
sideration it would, although made of only 3 in. 
plates, have been able to resist the full boiler pres- 
sure, so that explosion would have been impossible. 

In the working of these kiers and other similar 
vessels, the safety of the structure is: too often 
allowed to hang on a single thread, and the explo- 
sion under consideration is an illustration of this. 
The kier was not fitted with any gauge to indicate 
what the pressure within it actually was, while 
there was no reducing valve between it and the 
main steam boilers. The flow of steam was re- 
gulated simply by means of astop tap, so thatif the 
safety valve became inoperative from any cause, 
the pressure could go on accumulating in the kier, 
and as there was no gauge there would be nothing 
which could afford the slightest warning to those 
about that anything was wrong until it was probably 
too late. 

Several disastrous explosions arising from the 
bursting of kiers and rag boilers have been recorded 
in our columns within the last few years. One 
occurred about twelve months ago at Newton-le- 
Willows, by which three persons were killed and 
about eight others injured, while the greater 
portion of the works was laid in ruins, and damage 
done amounting to several thousands of pounds. 


The boiler in this case was a revolving one, and the 
explosion was due to an insufficiently guarded man- 
hole—one of the fruitful sources, by the way, of 
failure in this class of vessel. Another explosion 
occurred on December 30, 1883, at Godalming, in 
Surrey, killing five persons and injuring five others. 
In this case the kier was of cast iron used for boiling 
esparto grass, and the explosion was due to accumu- 
lation of pressure in consequence of the single safety 
valve with which it was equipped becoming choked 
with esparto grass, and thus rendered inoperative. 
From our experience of these vessels we are con- 
vinced that their equipment very often receives but 
scant attention, and we cannot therefore too strongly 
point out that they are for all practical purposes 
steam boilers, and should be treated with the same 
care and respect. Further, as such vessels are 
liable, in the event of the safety valves or reducing 
valves becoming defective, to be subject to the 
same pressure as that maintained in the main 
steam boilers, they should, wherever possible, be 
so constructed as to be able to resist on emergency 
the highest pressure which may be brought to bear 
upon them, This, asin the case under considera- 
tion, can almost always be done at a very moderate 
additional cost in the original construction, while 
the protection against explosion then becomes per- 
fectly absolute. 

In discussing this explosion we have taken up 
more space than we at first intended, but it has 
afforded us an opportunity of making a few remarks 
on the construction and equipment of steaming 
kiers at paper mills and bleach works generally, 
which we have felt to be necessary for some time, 
and if what we have said aids in preventing a repe- 
tition of similar disasters in future, we shall not 
begrudge the space we have occupied. 


NOTES. 
Exposition oF A ‘‘ BatLoon” Borter. 

A FaTAL explosion occurred on Monday, the 15th 
ult., at the Farrington Gurney Colliery, North 
Somerset, from the bursting of an old-fashioned 
‘*balloon” or ‘‘ haystack” boiler, a type now fortu- 
nately almost extinct. The boiler, which was 
worked at a pressure of about 12]b. on the inch, 
gave way at the bottom, when the reaction of the 
issuing steam hurled it to a considerable distance, 
a man who was standing near at the time being 
killed. From the evidence it appears that the ex- 
plosion was due to the defective condition of the 
vertical rod stays which secured the cambered 
bottom to the hemispherical top. At the adjourned 
inquest, held on November 26th, the jury returned 
a verdict that ‘‘ The explosion was due to one of 
the stays being disconnected from the bottom of 
the boiler, but how it became disconnected there is 
no evidence to show.” 


Explosion oF A Tar STILL AT GATESHEAD. 

On Friday last, the 3rd inst., a disastrous explo- 
sion occurred at the Redheugh Tar Products 
Company, Gateshead-on-Tyne, from the burating 
of a boiler used in the distillation of tar. After 
the explosion, the tar caught fire and the bodies of 
two of the workmen were subsequently found burnt 
almost beyond recognition. Mr, Chinnery, the 
managing partner, as well as another workman, also 
received such terrible injuries that they died a few 
hours afterwards. The facts in connection with the 
explosion have not yet been fully ascertained, but 
from such information as can be gleaned it ap- 
pears that it arose from excessive pressure in con- 
sequence of the outlet of the still getting choked 
and there being no other means of escape for the 
gases generated. It is not customary for tar stills 
to be equipped with safety valves, but it would 
certainly appear to be desirable that some method 
should be adopted for preventing the explosions of 
tar stills which occur from time to time through 
excessive pressure in consequence of the ‘‘ worm” 
getting choked. 


Giow Lamps AND THEIR MANUFACTURE. 

At the last meeting of the Society of Arts, Major- 
General C. E. Webber read a paper on glow lamps, 
in which he gave the results of his observation as 
to the best method of arranging them. He said 
that as the surface of the filament is so much 
smaller than that of agas flame, its brilliancy, when 
giving an equal light, is such that it produces a 
sudden slight paralysis of the receptive powers 
of the eye. The result is that persons often 
complain of the want of light in a room fitted 
with glow lamps, although the illumination is 











actually greater than it would be with gas. The 





remedy for this is that glow lamps should be in- 
variably shaded from the eye, and be placed as near 
as possible to the object to be seen. The speaker 
gave a very interesting account of some experiments 
which had been recently made in lighting up the 
Albert Hall. The trials with arc lamps was not 
very satisfactory, but with the glow lamps a very 
pretty effect was gained. These were placed under 
the ceiling of each box, and concealed from the eye 
of theaudience. The effect was to heighten up the 
whole aspect of the elevation, so that the eye could 
dwell on features of construction and colour, which 
before were no more than masses of shade. Such 
a method of lighting has long been adopted on the 
stage when all the jets are shaded fromthe audience, 
which sees only the reflected light on the scenery 
and players. General Webber also described the 
manufacture of glow lamps, mentioning incidentally 
that the filament of the Victoria Brush lamp is 
made by squirting a viscous solution of cellulose 
into a precipitating solution, a process which pro- 
duces the most perfect uniformity of section. 


A New ENGINEERING LABORATORY. 

University College, Liverpool, has this week re- 
ceived a magnificent donation of 15,000l. for the 
establishment and equipment of an engineering 
laboratory. This splendid gift comes from Sir 
A. B. Walker, whose liberality had previously pro- 
vided an art gallery for the town, and in many 
other ways has added to the facilities for intel 
lectual and artistic culture. It should be possible 
with such a sum to provide a building and plant on 
a scale which will surpass any in the provinces, and 
raise the already flourishing School of Engineering 
to a leading position. Under the active exertions 
and assiduous care of Professor Hele Shaw, the 
engineering classes have attained very considerable 
proportions in spite of the difficulties of scanty 
space and small means. There are 50 entries for 
the various day classes, 65 in the evening course 
of lectures and classes on ‘‘ engineering construc- 
tion,” and 103 in the marine engineering lectures. 
The practical side of the engineer’s training is not 
neglected, and arrangements have been made for 
students to enter the local workshops during the 
summer months, and in that way supplement the 
knowledge gained in the lecture room. With 
the brilliant prospects now before it, University 
College bids fair to become the leading technical 
school of the North, and to increase the reputation 
which the engineers of Lancashire have always 
held. It is situated in a town where the most 
splendid examples of the marine engine are to be 
seen, andin a country filled with the most beautiful 
and intricate machinery in the world. It has a keen 
and friendly rival in Owens College, Manchester, 
to stimulate its exertions. The college authorities 
and Professor Hele Shaw are both to be congratu- 
lated on the happy circumstances under which they 
enter upon the jubilee year of Her Majesty’s reign. 


Roya Society oF EDINBURGH. 

The first meeting of the hundred and fourth 
session of the Royal Society of Edinburgh was held 
last Monday evening. In the absence of the new 
President (Sir William Thomson, his second term 
of office), the opening address was delivered by Dr. 
John Murray, one of the vice-presidents of the 
Society. In the course of his address he spoke of 
the importance of having a bathymetrical survey 
made of the Scottish freshwater locks, of the im- 
portance of Antarctic exploration in solving meteo- 
rological problems, and of the importance of the 
examination of biological conditions of the Scottish 
coasts, locks, and estuaries ; and in the latter con- 
nection he spoke of the work done at the Granton 
Marine Station. Proceeding to speak of the Ben 
Nevis Meteorological Observatory, he gave sume 
account of its history, and of the work that 
was being done there, and complained of the 
want of Government support. Of the 15,3001. 
annually voted by Parliament for meteorological 
purposes, Ben Nevis, although certainly the most 
important meteorological observatory in the king- 
dom, received, in spite of application, nothing 
except 100/., which was paid on condition of being 
supplied with a complete set of the observations, a 
bare equivalent for the mere clerk work. The 
directors had given the work of the Observatory 
much time and thought during the past four years. 
To many it had been a source of considerable ex- 
pense, and it had happened more than once that 
some one of the directors had placed considerable 
sums in the bank to the credit of the Observatory, 





so as to enable the work to go on without an 
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hiatus. The time had now come for placing the 
Observatory on some more permanent footing ; but 
before another appeal was made to the public, the 
Council of the Royal Society had determined to 
urge the claims of the Observatory on the Govern- 
ment. 

Borer Expiosion at Boston. 

We annex an illustration showing a boiler flue tube 
which collapsed on the 3rd ult. at Boston, in Lincoln- 
shire, but particularsof which we have been prevented 
from presenting to our readers earlier from want 
of space. The explosion occurred at the flour mill 
of Mr. Balderstone, Mount Pleasant, near Boston, 
and the facts of the case are extremely simple. 
The boiler was of the Cornish type, measuring 
12 ft. 3in. in length by 4 ft. 5in. in diameter in 
the shell and 2 ft. 6in. in the flue tube. The 
plates in the shell were originally # in. thick and 
in the flue tube ;in. The boiler was fitted with 
the usual equipment of fittings, including a dial 
pressure gauge ranging to 100 lb., and an open 
lever safety valve, 3}in. in diameter, stated to 
blow off at 30 1b. on the inch, but permitting of 
being loaded to upwards of 50 lb. with the weight 
at the end of the lever. On the occurrence of the 
explosion the boiler was shot forwards from its bed 





about 9 ft., demolishing the external brickwork 


referred to some of the typical alloys employed by 
the Japanese in their metal art work. The first of 
these is called ‘‘ Shaku-do,” and consists of 94.50 
per cent. of copper, 1.55 per cent. of silver, 3.73 
per cent. gold, 0.11 per cent. lead, and traces of 
iron and arsenic. Another variety of it contains 
95.77 per cent. copper, 0.08 per cent. silver, and 
4.16 per cent: gold. This alloy has been used for 
very large works of art such as colossal statues. 
The quantity of gold in it is very variable. The 
next alloy mentioned was ‘‘Shibu-ichi,” and its 
composition is copper, 67.31 per cent.; silver, 
32.07 per cent. ; iron, 0.52 per cent., and traces of 
gold. Another variety* of it consists of copper, 
51.10 per cent.; silver, 48.93 per cent. ; gold, 
0.12 per cent. In the first of these alloys the gold 
is said to produce a rich purple coat or patina when 
treated with a pickling solution. The shibu- 
ichi has a peculiar silver grey colour of its own, 
to which Japanese artists are very partial. These 
alloys have many varieties, and they are also com- 
bined. Mottled work is produced by pouring two 
alloys of different tint together at the solidifying 
point of the less fusible one, so that the alloys unite 
but do not blend. The gold and silver is only used 
to heighten the effect in some way. There are 
three solutions generally in use, according to the 

















flues and also bringing down the side and roof of | 
the building in which it stood. The owner, who | 
was coming out of the door of the mill near the 
boiler-house at the moment of collapse, had his 
skull fractured by a flying missile and was killed 
on the spot, while his assistant in the mill was 
seriously scalded by the torrent of steam and hot 
water. The collapse was due simply to weak- 
ness. The tube was wasted away by corrosion, 


both on the fire side and water side, but principally | ¢..),, 


on the fire side, till the upper half of the tube, 
from end to end, was reduced from its original 
thickness of 35 in. to ;;in. and in many places 
even } in, The boiler, which was twenty-five 
years old, supplied steam to a small vertical engine 
used occasionally to assist in driving the windmill. 
It was worked very irregularly and would some- 
times lie idle for months together. As the boiler 
was in a somewhat damp situation a coating of rust 
was formed on the inside of the tube each occasion 
the boiler was at rest, and this was scaled off the 
next time it was set to work. The plates were thus 
slowly and imperceptibly eaten away. This process 
had evidently been going on for years, and the plates 
at last had become so thin as to be unable to bear 
the ordinary working pressure. The tube, in a 
word, was worn out. There is no reason to think 
the stated blowing off pressure of 30 lb. on the inch 
had been at all exceeded. In fact, the wasted con- 
dition of the flue tube forbids this assumption. 
The plates were so thin that the wonder is how the 
tube resisted at all a pressure of 20 lb. to 25 lb., 
which was stated to be the ordinary working load. 
It may be stated in conclusion that the boiler was 
not enrolled with any of the boiler insurance or 
inspection companies. Had it been it is scarcely 
possible the explosion could have occurred, the 
wasted condition of the flue tube was so evident 
that an experienced inspector would have detected 
it at a glance. We believe the boiler was insured 
about six years ago, but for some reason or other 
it was withdrawn from the company and the owner 
had since been his own inspector, At the inquest on 


the explosion the coroner’s jury returned a verdict | 


of ‘* Accidental death!” 


JAPANESE Art MeErat. 
In his lecture to the operatives at the recent 
British Association meeting in Birmingham, Pro- 








fessor W. C. Roberts-Austen, chemist of the Mint, 


inquiries of Professor Roberts-Austen. They are 
made up respectively in the following proportions, 
and used in a boiling state : 
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That most widely used is No. I. Pure copper when 
boiled in No. ILI. turns a brownish red; and 
shaku-do turns purple. The varied colours of 
Japanese metal-work, in short, are the result of 
alloys or impurities in the metal, and the action of 
pickles. 
PopuLaR SCIENCE. 

In the Saturday Post, of October 23, 1886, a 

Greenock paper, the following appears : 


The Pressure of Steam. 

Steam, as compared to water, occupies 1728 times as 
much space. A cubicinch of water will make 1728 cubic 
inches of steam at atmospheric pressure. Now, if this 
steam is compressed into half that space it will give 
double pressure, or 15 lb. above the atmosphere ; and 
it will then occupy only 864 cubic inches. If reduced 
again to half its volume, it will occupy 432 cubic inches, 
and will give 30 lb. pressure per square inch. Reduced 
again to half the volume, the steam will occupy 216 
cubic inches, and will give 60 1b. pressure to the square 
inch. We can go on reducing in this way until we find 
that a cubic inch of water turned into steam, and com- 
pressed into a space of 3 cubic inches, will give the 
enormous pressure of 38401b. to the square inch, 


Greenock occupies a high position in regard to 
the science of steam ; it is the birthplace of Watt, 
and it has turned out a greater horse-power of 
marine steam engines than any other town of its 
size in the world. Notes about steam served out 
in the Greenock papers on Saturdays for Sunday 
meditation ought therefore to be worth reading. 
Let us take the above extract bit by bit. ‘*Steam 
as compared to water occupies 1728 times as 
much space.” . . . Only at one pressure is this 
true, and that is not at atmospheric pressure, 
the relative volume is then, say, 1648. ‘‘Com- 
pressed into half that space it will give double 





pressure, or 15 lb. above the atmosphere.” If 
we could have steam at that pressure, but still 
at the temperature of ‘‘boiling water,” 212 deg. 
Fahr., then might the pressure be as stated, but 
steam at twice the pressure must be at its own 
higher temperature, and therefore its volume must 
be more than ‘‘ compressed into half that space.” 
‘* Reduced again to half the volume. . . 30 1b. 
pressure to the square inch.” In addition to the 
temperature objection there is now an atmospheric 
objection to this statement. Pressures are stated 
either as above the atmospheric pressure or as 
including the pressure of the atmosphere, but the 
writer of the Greenock note seems to have now 
forgotten the atmosphere altogether. The pressure 
he has now attained by doubling is 60 lb. gross, or 
45 lb. above the atmosphere, and not by any way 
of looking at it can it be 30. The note goes on 
doubling and doubling in this way, getting 

15, 30, 60, 60 x 64 = 3840 lb. per square inch, 
instead of 

15, 45, 105, 120 x 64 =: 7665 + 15 

As this Greenock note contains quite uncon- 
sciously so many common errors its correction may 
prove useful, 


ARMOUR. 

The action of the French Government in award- 
ing on October 26th last a contract to Creusdt for 
the armour plating of the Neptune’s turrets is not 
only another indorsement of its superiority of 
production, but a practical and powerful refutation 
of a statement recently published, reflecting on the 
facts that have appeared in the articles on armour 
in our columns which have already wielded such 
excellent influence. In this statement some sur- 
prise was expressed at our advocacy of solid steel 
armour. But the superiority of the Creusdt plates 
is so marked that it would be sheer folly to con- 
tinue in the old grooves. The recent unanimous 
decision of the Ordnance Committee that it is 
clearly a disadvantage to go on using compound 
armour is a gratifying departure from their usual 
conservatism, and we congratulate them and the 
country that their conclusions have at last been 
made public, although the delay has already left 
us far behind. The late Shoeburyness trials of 
16-in. compound plates have shown them to be 
utterly useless, not only when fired at with the 
excellent French steel projectiles, but even with 
the Hadfield and Cammell shells that behaved so 
poorly. Therefore we are not surprised that the 
Ordnance Committee has demanded that if our own 
manufacturers cannot supply steel plates we must 
go to Creusét for them. It is gratifying to find, 
in the recently issued invitations for supplying 
armour and gun material, that the United States 
Government has specified ‘‘ steel armour plates to 
be of the best material and manufacture.” We 
find then the conclusions of England, France, 
Italy, Spain, and the United States indorse our 
opinion that Creusdt steel is the best; and the 
facts that some compound armour is still ordered 
in France, and that England uses it exclusively, 
are well known to be the results of protection of 
an industry and not an evidence of superiority of 
material. The reviews we have had the pleasure 
of presenting to our readers are founded upon high 
scientific authorities and official reports, untram- 
melled and unbiassed by any commercial influence 
—facts of scientific and professional value. We 
hope soon to be able to announce that the Govern- 
ment has taken action upon the recommendations 
of the Ordnance Committee and ordered steel 
armour to such an amount and under such com- 
petitive conditions that the trials will be an aid to 
the Sheftield makers who are now preparing plants 
for the manufacture of steel armour. Our esti- 
mate of the value of steel is based upon more re- 
cent practice and experiment than the production 
of the Terrible’s plates in 1880, 


ENGINEERS AND THE CHAMBER OF COMMERCE, 

The London Chamber of Commerce, which is 
about to enter the seventh year of its very active 
and useful life, was established for a variety of 
objects, all of them directly tending to facilitate the 
commercial operations of manufacturers, merchants, 
and other traders, especially as regards foreign 
enterprise. To promote this end, the functions the 


chamber is intended to fill are chiefly as follows : 
To collect and circulate statistical and other infor- 
mation relating to trade and commerce ; to promote, 
support, or oppose, legislative measures affecting 
commercial interests; to settle trade disputes by 
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arbitration ; and in all possible ways to protect the 
English manufacturing and commercial interests 
at home and abroad. Although the programme is 
a brief one, it must obviously expand into indefinite 
dimensions to embrace all the varied combinations 
by which British trade may be benefitted, and those 
engaged upon it in all of the world, protected. 
The London Chamber of Commerce, possessing nearly 
3000 members, represents almost every branch of 
industry, and the organisation is controlled by a 
general council working under a president and 
vice-president. In addition there is a considerable 
number of committees representing each a special 
branch of commerce. These include the Australasian 
Trade Section with committees for South Australia, 
New South Wales, Victoria, New Zealand, Queens- 
land, Tasmania, Western Australia, and Fiji ; the 
Canadian Trade Section; the Chemical Trade 
Section, including Analytical Chemists, Chemical 
Manufacturers, Chemical Merchants and Brokers, 
and Drysalters and Druggists; the Coal Trade 
Section ; Coffee and Cocoa; the East India and 
China Trades, with fourteen sub-sections; the 
Gold and Silver Trades ; the Leather Trade ; the 
Metal Trades; the Preserved Food Trade with 
executive, commerce, and arbitration committees ; 
the Printing and Allied Trades, including sub- 
sections for Printers and Lithographers, Paper 
Makers and Stationers, Publishers, Type Founders, 
Ink Makers, Printing Machinery Makers, and 
Bookbinders ; the Provision Trades; the South 
African Trade ; Textile Trades ; the Tobacco Trade ; 
and the West African Trade Section. No less 
than 180 meetings were held during the year 1885 
on general and sectional business of a wide and 
very varied range, and the work done during the 
current year has been of still higher importance. 
It is now under consideration to establish an addi- 
tional section for the Engineering Trades, at present 
very imperfectly represented by the Metal Trades 
Committee, and there is no doubt that valuable 
work will be done by such a committee when we 
consider the enormous proportion of this leading 
industry, and the extensive and often complicated 
relations that exist between manufacturers and 
merchants at home and abroad. Of course much 
of the work done by the Chamber for the mass of 
its members is equally useful for the engineering 
trade, such as its action in the matter of telegraphic 
codes, bills of lading reform, modification of freights, 
&e., but it is felt that the time has come when 
an influential committee of engineers is required to 
look after the special interests of the engineering 
industries; there is little doubt that when this 
contemplated addition has been made, the already 
large number of members will be greatly increased, 
and the Engineering Trades Section will become 
one of the most important in the Chamber. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Election of the Hull Borough Engineer.—The Water 
Works Committee of Hull has met to consider ‘the list 
of over a hundred applications which had been received 
for the t of water works engineer. The committee, 
after sitting for some time, selected eight candidates with 
a view to submitting several names to the Council at its 
meeting next week. The following eight were selected, 
the votes they obtained being appended : Charles John 
Wood, MLGE,, F.G.S., 13 votes; John E, Stafford, 
C.E., Burnley, 12; Thomas Whitehead, engineer, 11; 
B, J. E. Bruce, C.E., Hull, 10; William B. Tripp 
M.I.C.E., F.R.M.S., 10; J. R. Forman general 
engineer's manager, 9; D. M. F. Gaskin, M.LC.E. 
F.G.S8., 8; William James Kent, C.E., 9. The final 
selection will be made by the Council. 


Hull—The Shipping Trade.—In the inward tonnage 
during the past week there was, as compared with the 
preceding week, a great falling off, whilst the outward 
tonnage showed a decrease tothe extent of 4000 tons. In 
comparison with the same week last year, the outward 
tonnage showed an increase, and the inward was slightly 
lower. The vessels reported at the Custom House, as 
having arrived from foreign ports, made a total of 36,424 
tons, against 51,669 tons in the previous week, and 


’ 36,736 tonsin the same week of 1885. The vessels leaving 


on oversea voyages had a total ef 26,099 tons against 
30,390 tons, in the preceding week, and 23,799 tons in the 
corresponding week of 1885. 


Proposed New Water Works for Buxton.—A letter has 
been received by the Buxton Government Board 
with reference to the proposal to borrow 8000/. for the 
erection of new water works, stating that before deciding 
upon the application the Board would order a local in- 
quiry to be made by one of their inspectors. 





New ZEALAND Raitways.—The capital expended on 
railways in New Zealand stood at the close of March, 
1886, at 12,472,814/, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 27, 1886. 
Contracts of steel rails for the past week foot u 

60,000 tons. Quotations : 34 dols. is occasionally hear 
of, but 35 dols. are the average quotations. Old rails 
are scarce, and 4000 tons have sold at 22.25 dols. to 
22.50 dols., delivered at tide water. Steel wire rods are 
dull at 37.50 dols. Stocks are declining, and large 
orders are shortly to go abroad for winter stocks. 
Bessemer pig is in active demand at 19.50 dols. to 
20 dols ; 10,000 tons of domestic have sold at 18.25 dols. 
at furnace ; 5000 tons of spiegeleisen sold at 27 dols. 
for German and 28,50 dols. for English for 20 per eent. 
A number of inquiries have just been received for 
structural iron for bridge purposes. A large amount 
of work will come to hand during the next two or three 
weeks, because there is every indication that the 
demand will be fully up to the producing capacity 
of mills. Iron and steel manufacturing companies are 
being organised all over the country. The announce- 
ments for the past week foot up seventeen, involving 
an outlay of 3,000,000 dols. in all. Most of them are 
companies investing from 50,000 dols. to 150,000 dols. 
Much attention is being given to coal, iron, and lumber 
properties inthe south. A company has just bought 
property in Tennessee with a capital of 1,000,000 dols. 
to operate 23,000 acres of coal and iron land, where 
iron can be made according to calculations at 10 dols. 
per ton. The ironmakers throughout the country 
report increased inquiry and excellent prospects for all 
kinds of material and products. The carmakers have 
booked orders for 3000 cars during the past week. 
Six locomotive works booked orders for something over 
one hundred engines. Foundry iron has advanced in 
the inferior grades, and 18 dols, to 18.50 dols are the 
lowest prices known, while any good quality commands 
19 dols. to 19.50 dols. The daily production is 18,000 tons. 
Large lots of foreign steel blooms and slabs are in 
negotiation, and brokers expect to consummate arrange- 
ments for their heavy shipments before the opening of 
the new year. About 40,000 tons are said to be in 
negotiation, although the amount depends much upon 
the prices insisted upon. Building activity will be 
continued throughout the winter, and as the winter 
promises to be an open one, much more building will be 
done than otherwise. Nails are 2 dols. to 2.20 dols. ; 
bar iron 1.75 to 2 cents; plate iron 2} cents, and beams 
and channels 3 cents. The indications this week are that 
very heavy contracts for engineering enterprises to be 
undertaken in the early spring will be placed during 
the next sixty days, 








ENGINEERING TRADE WITH CHINA 
AND JAPAN. 
To THE Epitor oF ENGINEERING. 

Srr,—The following paragraphs, taken from a letter 
from a gentleman who has been living in South China, 
and known its people well, may not be found uninteresting : 

‘* Tt is a most difficult matter to persuade Chinese to im- 
prove anything; as a as matters go along smoothly they 
are quite content, and it would require ocular proof to 
demonstrate to these people successfully. 

** Your catalogue of machinery has also come to hand, 
but I fear it will be of no use inNouth China. Foot-power 
machinery would be more in ngs down here, for coal is 
very bad and expensive in the southern provinces, and 
steam power finds little favour. Even the steam filature 
(silk winding) establishments, introduced by foreigners 
some years ago, are being gradually repl by similar 
machines worked by foot-power. On the river, -too, in- 
stead of the passenger boats taking to steam power, the 
natives have exercised their ingenuity in introducing side- 
wheel and stern-wheel (chiefly the latter) boats worked 
by eight to twelve coolies, treadmill fashion. . It — 
it is, cheaper to feed coolies with rice than boilers 
with coal, and there is no danger of explosion with the 
former. 

** Rice mills, sugar crushing mills, marine engines, 
pumps, lathes, spinning machines, all to work by foot- 
power or buffalo-power, would be more likely to meet 
with a demand in the ‘south of China, and they must be 
of the simplest and most inexpensive construction, and as 
light as possible. There is an immense business done in 
nets and lines for fishing, cordage, homespun cloth (both 
cotton and rough and fine silk), straw matting (for sails 
and ornamental pur ), nails and needles, and any 
cheap, easily me Bp sais Pom that would help in the 
manufacture of such articles, would be more Fikely to 
meet a demand from the natives than anything that I can 
think of in that line of business, I have been out here 
close on eleven /—~ and have been about the country a 
good deal, so I have a little confidence in speaking on 
these matters, 

** T expect my remarks will hold good for the whole of 
China, but I have only had experience of the southern 
provinces, 

** I do not intend you to imagine that this is an exhaus- 
tive list of the articles for which machinery might be 
introduced in China; far from it, but it is my intention 
to put you more in the track of what the natives might 
go in for. Small and cheap time-saving machinery worked 
without the aid of steam, is, I am sure, much more likely 
to find a market than steam ploughs, steam hammers, 
locomotives, cranes, and the like, to which so much space 
is given up in catalogues from England. 

‘Do you think it would be worth my while to make a 





collection of the iron and wooden tools, &c., to take home 
when I go, or should I be out of pocket in doing so and 
dubbed a fool for my pains? 

* Chinese are very conservative anc think their own 
things far better than any other, and it has often 
astonished me that instead of trying to force the home- 
fashioned articles down their throats, our manufacturers 
have not more consulted the requirements of the natives 
and made them articles of their own much respected 
shapes and sizes. It has struck me that perhaps our 
manufacturers don’t know what these shapes and sizes 
are, 

I have but lately returned myself from a visit to China 
and Japan, when I formed the conclusion that the adop- 
tion of machinery on any large scale (except where the 
Governments are sometimes <concerned) is somewhat 
remote ; but in small agricultural tools and machinery 
there may be perhaps room for development by European 
enterprise. Wherever, however, wood is so cheap as in 
many parts of the East, and labour still more so, it will 
not be found easy to produce implements, the economical 
result of which will justify their outlay. 

For instance, it might not unnaturally be thought that 
the circular saw would beat hand labour out of the field ; 
but I was assured that where it had been tried this had 
not been proved to be the case, and moreover the thrifty 
Oriental compared unfavourably the waste caused by the 
wide-set teeth in their broad path through the wood with 
the minimum loss caused by the use of their own fine- 
toothed and bladed saws, 

Again, in the burning heats of a Japanese summer I saw 
on the wide plains of Osaka tens of thousands of small 
farmers occupied in pumping water into the irrigation 
ditches, and though it at once occurred that here was a 
field for the European pump, examination seemed to prove 
that for simplicity, volume of water delivered, low cost, and 
portability (this last a most important point), the tread- 
mill wheel pump actuated by one or two coolies would be 
extremely difficult to beat. 

At Canton I saw, too, the sternwheelers propelled by 
coolies, spoken of by my correspondent, stemming the 
a” current of the Canton river. 

hould the foregoing remarks, however, present to any 
manufacturing firm the thought of possibilities in the lines 
suggested, I shall have pleasure in affording any further 
information in my power, or in disseminating in the East 
any designs of articles considered as likely to be suitable. 
T am, Sir, yours faithfully, 
J. G. Biron. 
Buxton ees Chapel-street, Liverpool, 
cember 8, 1886, 








MINERS’ SAFETY LAMPS. 
To THE EpIToR OF ENGINEERING. 

Sir,—I would briefly say in reference to the letter of 
Mr. W. Mawer; first, that the statement that in the 
correspondence published by me in pamphlet form I had 
suppressed a letter is absolutely incorrect. I have not sup- 
pressed a letter, a line, or a word, but have given them in 
the order, and as they appeared in the Sheffield Daily 
Telegraph, and without any additions or alterations. 

Second, that the Morgan lamp glasses supplied to me 
differ in length is true ; they are here and speak for them- 
selves. I know nothing and said nothing about those 
supplied to Professor Lupton. With the ps of 
coming to an issue and settling who has a right to adver- 
tise the largest light and the greatest degree of safety yet 
attained, it is not my intention to write further until I 
have fresh facts to report, 

Yours truly, 
W. C.irrorD. 
94, Club Garden-road, Sheffield, December 7, 1886. 








THE HARBOUR OF CIVITA VECCHIA. 
To THE EDITOR OF ENGINEERING. 

Srr,—I am directed to state you that the Italian 
Government has taken no measure whatever to grant to 
any group of capitalists the concession for the improve- 
ment of the harbour, docks, and town of Civita Vecchia, 
as it is stated in No. 1091 (Miscellanea) of your most 
valuable paper. 

I remain, Sir, yours respectfully, 
Tl Capo di Gabinetto, 
M. MAnrFRONI. 

Gabinetto del Ministro dei Lavori Publici. 

me, December 4, 1886. 





CanavIAN Raitways.—Notice has been given by the 
Brentford, Waterloo, and Lake Erie Railway Company 
of an application to the Canadian Parliament to amend 
its charter so as to enable it to build a branch or branches 
through the county of Oxford to Woodstock or Ingersoll, 
and to extend the main lineto Hamilton, and inand through 
the counties of Oxford, Brant, and Wentworth, Lincoln, 
and Welland, or any or either of them, to a point on the 
west shore of the Niagara. 


LauncH oF A Russian Cruiser.—On the afternoon of 
Saturday, the 4th inst., the new cruiser Maudshur, built 
forthe Russian Government at the works of Messrs. Bur- 
meister and Wain, Copenhagen, was successfully put in 
the water. Her re is about 180 ft., and the engines 
are of 2000 indicated horse-power, with twin screw. The 
ceremony was witnessed by the Russian Ambassador at 
Copenhagen, the Danish naval minister, &c., and prior to 
the launching a short service was read on board by the 
dean of the Russian church in Copenhagen. The new 
vessel took the water in capital style, and the erection of 
boilers, of which there are six, and engines, will be forth- 
with proceeded with. 
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RAILWAY COUPLINGS. ‘and 4 tes had not been in the fact that these Ly toot 
tions rastrong resemblance to some quotations that 
To — Epitor Or ENGINEERING. | appeared in a leading article in The inencomio and 
S1r,—The inclosed is a drawing of our standard car) Mining Journal of New York, of July 17 of this year, 
coupling. At first sight there would seem nothing coupled, in that instance, with the names of the gentle- | 
peculiar in this drawing except that it is very plain and | men to whom they were attributed, together with the 
strong, but may I ask have you ever seen in home or | source from which they were taken, the origin and im- 
foreign railway literature, any definite rules on railway | portance of Mr. Fernie’s quoted “opinions” might have | 
car couplings that had any relation to the power of the | escaped the notice of your readers; while the fact to | 
locomotive used or intended to be used on any railway ? ; which I have alluded, of their being what politene:s | 
In Russia, till ten years ago, nearly all the locomotives | forbids to call garbled quotations, would at the same time 
were six-wheeled coupled, having adhesive weights of | have escaped the notice and condemnation it deserves. 
about 36 tons. The loads these engines pulled upon grades | ese—if my memory serve me rightly—or the very | 
of 1 in 125 were about 480 tons gross, exclusive of engine | similar ‘‘ opinions” quoted in The Engineering and Mining | 
and tender. : | Journal, were put forth by that paper as having been | 
agon draw-hooks and couplings could be seen four expressed by two members of the Institution of Civil 
years ago of various dimensions, some of them much too! Engineers at the discussion of a paper on ‘“‘ The Econo- 
light for trains of 480 tons. The introduction of more | mical Construction and Operation of Railways as exem- | 
powerful locomotives, having 48 tons adhesive weight with | plified by American Practice,” read in March last before 
a tractive force sufficient to draw at eight miles per hour | that Society, one being a Member of Council, and the 
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other a full Member of the Institution, of fifteen years’ 
standing. On referring to the Proceedings of the Insti- 
tution, it will, however, be found that the quotations in 
question are, as I have said, the reverse of fair and candid 
extracts from the original statements—part of a sentence 
here, and part of a sentence there, having been taken and 
put together, and represeuted as complete sentences, or 


720 tons, exclusive of engine and tender, on a grade of 1 

in 125, compelled railway engineers to look more into the | 
causes of frequent breaking of couplings. On the Grazi- 

Tsaritsin Railway we have fifty-one eight-wheeled 48-ton | 
locomotives, and we had some few years ago frequent 

accidents of not a serious nature by the breaking of 

couplings. Couplings and hooks made from this drawing, | c e 
which has been our standard for four years, when tested | paragraphs, without any indication being given of the 

to destruction, the breaking force was from 42 tons to 46 | omission of the intervening parts. This being so, I think 

tons, but we will take the lower figure as the break- | it may interest your readers, while it is only fair to the’ 
ing weight. Now a locomotive 48 tons weight, and | gentlemen concerned, to have the statements in full. I. 
all profitable adhesive weight, can develop a tractive | have italicized the parts of the sentences given in Mr. 

f t ficient of fifth of 48 _ 9.6 t Thi Fernie’s letter, and there thrown together as entire and 

ee > Ce oy es $ [= _ 18 | consecutive sentences. Your readers will thus readily see | 
9.6 . how essential to the completeness of the opinions ex- 

amounts to ‘= 23 per cent. of the breaking load. But! pressed the parts omitted are. The full statement of the 
42 | Member of Council is as follows : 

‘* With regard to the comparison of locomotives, he had 
| had the opportunity of using some of the best American 
| locomotives beside some of the best English and Scotch 
locomotives, first on railways during construction, 


these couplings are subject to a more crucial test when | 
we put two 36-ton engines in front of a train (which is 
often done in cases of emergency) of 960 tons, or sixty 
trucks of 16 tons each, on an incline of 1 in 125, say each 
engine exerts a maximum force of one-fifth of the adhesive | and then on the same railways when completed and 


weight, which would be 6 7.2 tons, or for both en- | with their permanent way in good order. His ex- 
r 5 i u | perience had been that, as long as the line was in a 
gines 14.4 tons; in this case the maximum working | bad condition and in the hands of the contractor, no 
—- the first coupling and hook in the train would | praise was thought too great for the American engine : 
a c C | but when it came into the hands of the company, and 
“ 42 50 gee eae O8. ie: Raney aie, Ce economical working became the question, it was other- 
leaving a margin of 66 per cent. to the breaking point. | wise. That, he thought, arose from a very simple 
Say 14.4 tons would be the greatest working strain on | cause. The Americans had studied flexibility, and 
the front coupling, this would be 8.8 tons per square inch, | made their engines so flexible as positively to alarm 
or one-third of the breaking force per square inch of the | Scotch and English locomotive makers. They (i.e. 
screw, the Americans) did not understand such a thing as 
At the present moment, when so much competition | a tight fit, and they went on the principle of making 
exists as to comparative merits of many ingenious auto- | pagent as loose as possible. The result was that 
matic and other couplers, the foregoing remarks might be | on a roughly laid permanent way the American loco- 
opportune, as little attention is seemingly paid in the | motive would keep on the road, while an English en- 
various designs which I have seen to the most important | gine would soon find its way off. But the moment 
element, and the one which ought to have precedence to | there was a good road to run upon, there was no com- 
all others, strength. | parison between the two engines in regard to the cost 
I remain, Sir, your obedient servant, | of repairs. Engine-builders ought not, therefore, to 
Tromas Urquuart, M.I.M.E., Loco. Sup. | be tempted to forsake the good workmanship and 
October 30 1296 | the excellent fitting of the British engine, but at the 

> November 11, : | same time they ought to try and give a little more ¢ 
is | flexibility which was so valuable, and could be at- “ 
| tained without any departure from sound principles 

ENGLISH AND AMERICAN LOCOMOTIVES. | of construction.” 

To THE EDITOR OF ENGINEERING. The full statement by the other speaker was the fol. | 
Sir,—After a somewhat prolonged lull in the contro- | lowing: ; 
versy on this subject, Mr. Fernie has suddenly reap- | ‘As regarded locomotives” the author of the paper | 

peared from the extinction to which, with singular self- | ‘stated that the ‘sole essential difference’ between English 
sacrifice, he relegated himself in the concluding sentence | and American locomotives, ‘if it can be said still to exist, | 
of his letter in ENGINEERING of August 20. Whether he| is the universal use of bogie trucks.’ No doubt in the | 
| early history of American railways, when the lines were | 
badly laid, and had sharper curves than were known in | 
termine. He appears, at least, to have learned from his | English practice, American-made locomotives were more | 
past experience in this controversy the need for greater | flexible than English ones ; and the use of the © was | 
caution, and seems to have thought it possible, by the | a marked feature of American practice. But that was | 
ingenious plan of omitting names, to escape responsibility | now a thing of the past, and the bogie engine, with a | 
for giving—or reproducing from an American newspaper | flexible wheel base, was quite a common type of locomo- | 
—as authentic, what are, I regret to have to say, any-|tive,as made and used in this and in other countries 
thing but just or candid quotations from the original | besides the United States. The question of bogie or no | 
statements, bogie was not by any means, in his opinion, the ‘ sole | 
Tn one of the numerous sub-tables that adorn his last | essential difference’ or even a main difference in the loco- | 
letter, Mr. Fernie gives three quotations, or ‘‘ opinions” 
as he calls them. Toone of these (the third) he puts the 
name of the author, Mr. Neale, who will possibly have 
something to sayin reply. Mr, Fernie, however, omits to 
give the names of the authors of the other two “ opinions ;” 
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has in the mean time acquired much more insight to the 
subject than before, may be left to your readers to de- 








experience of the working of American and of English loco- 
motives on the ‘ ailways, of which he had | 


ae Fi 








motives of the two countries ; but it consisted in the general | 
inferiority in the design, details, and materials, as | 
well as in the finish, of American engines. From his | 


charge for severa) years as head of the locomotive depart- 
ment, American locomotives were much inferior, both in 
endurance and in economy in working, to English-made 
ones, notwithstanding that the American engines under 
his charge were constructed by one of the best-known 
makers in the United States, and might therefore be 
taken as representing the best American practice. Having 
had considerable practical experience, both in the mak- 
ing and in the working of locomotives, he had no 
hesitation in saying that wherein American practice differed 


| from English practice, it was to the disadvantage of the effi- 


ciency and durability of the American engine.” 

The speaker then went on to point out that it was evi- 
dent the present authorities on the railways to which he 
referred were of opinion that English practice continued 
to answer best for the conditions of railway working in 
the colony in question (a railway system which, he stated, 
had much in common with those referred to in the paper 
under discussion) from the fact that in the specifica- 
tion which they had then recently issued, and under 
which tenders were invited from locomotive makers in 
this country and in America, the only features of 
American practice embodied therein were ‘rocking 
shafts” for working the slide valves and ‘“ extended 
smokeboxes.” Further, that the details of construction, 
as well as the materials used in English practice, were 
required to be adhered to by the specification. But as 
you have fully dealt with these facts in your article in 
ENGINEERING of May 14 last, page 477, which none of the 
advocates of American locomotives have, so far as I am 
aware, attempted to gainsay or explain away, it is not 
maoeetiny to quote in full the Baas oe remarks on this 
point. 

It will have been observed that the views expressed by 
the speakers were not merely bald statements of opinion, 
as they have been represented to be, but were the result of 
practical experience on the part of both gentlemen with 
locomotives of English and American design and make, 
working under the same conditions, the American en- 
gines having been made as stated in each case by the best 
makers in that country, and therefore as favourable as 
possible to American practice. The statements speak for 
themselves, and require no further comment. The reason 
why the parts omitted from the statements were excluded 
from the patchwork extracts as they appear in Mr. 
Fernie’s letter is, needless to say, at once apparent. They 
tell too forcibly against the American engine. Surely a 
cause that requires such questionable means to be 


adopted in upholding it must be weak indeed. 
I am, Sir, yours truly, 
FAIRPLAY, 


December 6, 1886. 








COSTER’S EXTRACTOR MECHANISM. 

WE annex an illustration of a simple device for improv- 
ing the extractor mechanism of Martini aid other similar 
rifles, and which calls for only a few words of explanation. 
Instead of the breech-block lever A acting direct on the 
extractor lever C, an intermediate lever B is introduced 
pivotted on the pin D. This lever is shown in plan in 
the detached view, where it will be seen that on the one 
side are two peentee b which bear on projections a upon 
the breech-block lever A, and on the other side are the 
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projections c that bear on the extractor lever C. When 
the lever A is thrown down towards the position shown iu 
the engraving, the projections a act upon the end } of the 
intermediate lever B, which is thrown upwards and 
operates on the extractor lever. In this way a more 
powerful and certain extracting action is secured than in 
the ordinary arrangement. Mr. J. Coster, of 18, Frederick 
Street, Edinburgh, is the inventor of this device. 








THE PRACTICAL USE OF STABILITY 
CALCULATIONS.* 
By Lupwie BenJsamin, M.I.N.A. 

TuHE development of stability calculations has been 
briefly the following. At first only metacentric heights 
for upright positions were calculated, giving a criterion 
for the vessel’s stability at small angles of heel. Then 
the calculations were extended by investigating the right- 





* Paper read before the Liverpool Engineering Society 
on November 3, 1886, ; 
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ing arms at larger angles for a given displacement, and | 
the results were placed together in the well-known curve | 


of stability. In late years, however, this has not been 
found sufficient, and several methods have been published 
and are actually in use, which result in diagrams which 
give the — arm for any displacement and any angle 
of heel. By means of these we are able to solve the 
statical part of the problem with the greatest accuracy, 
and although the same cannot be said of the dynamical 
part of the problem, at any rate’we are in the position to 
supply shipowners with such information, on which they 
can thoroughly rely, and of which they can, if they 
choose, make extensive use in regulating the stowage of 
their vessels. It is, then, somewhat surprising to see that 
such use is made only in very few instances. Still for 
the reasons for this state of matters we have not to look 
very far. 

When the vessels leave the hands of the designer, they 
are often placed is charge of men whose training is 
thoroughly different from theirs, and whose views upon 


matters connected with ships are often quite as different. | 


They look upon all matters connected with theory, with 
suspicion. The data which we give them in connection 
with stability are, or atleast ought to be, actual facts, and 
ignorance of them on the part of a master of a vessel, must 
lead and has led in hundreds of cases, vessels and their 
cargoes and crews to destruction. But, on the other 
hand, we cannot expect that captains should be trained 


so as to understand the theory of stability and to be able , 
to follow the calculations of the naval architect. There | 


are naval architects who advocate that stability curves 
should be given to captains, and that they should learn to 
use them, and some firms of shipbuilders supply now such 
curves along with their vessels. But it must not be for- 
gotten that a curve of any description, clear as its mean- 
ing may be to men well versed in these matters, remains a 
puzzle to non-scientific men in spite of all explanations, 
and if we look at the network of curves which it is 
necessary to supply for our purpose, we cannot be sur- 
prised that their fate is almost invariably to be shelved 
in the office of the shipowner. 

If the information regarding stability is to be of any 
use to captains, there ought to be nothing given but plain 
and simple statements of facts. Of course these cannot 
be got out without first constructing the diagrams, but 
the latter ought to remain in the hands of the naval 
architect. In other engineering branches similar modes 
of giving information are adopted, why should it not work 
in shipbuilding? It is quite sufficient to tell shipowners 
or masters that if a certain vessel is loaded in this or that 
fashion, she is able to go without ballast, under another 
kind of stowage she requires so much ballast, and so on. 
However, there are certain difficulties in the way of 


giving this information. As long as a vessel is taking | 


only cargo of a certain kind, the information can be easily 
given, but when the cargo is of a variable nature we can 
only give certain limits within which to class each case of 
stowage, and we must leave it to the captain or stevedore 
to select for himself the case to which any special stowage 
nearest approaches. It appears to me that if the informa- 
tion is given in form of a list like the following, it would 
be sufficient for all practical purposes : 


Cargo. Water Ballast. 


term, which is undoubtedly badly chosen, but there is no 
other appropriate term for it. 

We have not always to deal with homogeneous cargoes, 
but supposing that the stowage is done in a reasonable 
| manner, we may assume that it approaches either of two 

limits, viz., the upper holds may filled with a light 
homogeneous cargo, and the lower holds with a heavier 
one ; or, on the other hand, the lower holds may be filled 
with a light homogeneous cargo and the upper holds with 
a heavier one. These limits can be easily calculated for 
a number of characteristic cases, and it is not a difficult 
matter for the captain to say which limit is nearest ap- 
proached to by the special cargo he has to deal with. In 
the specimen list an example of this kind is given. A 
further question is that, will the consumption of the coal 
in the bunkers have the effect of increasing or decreasing 
the stability of the vessel? The calculator who has gone 
into that question will find it easy to insert the result of 
that calculation into the list. 

It appears, therefore, that a list of this kind will give a 
very clear and condensed statement of the stability of a 
vessel under different modes of loading, and if it is fur- 
nished, there is no room for the excuse that the informa- 
tion cannot be understood, as it is the case with diagrams. 
As long as a captain knows what cargo he is going to 
ship, that list must be useful to him in distributing the 
cargo over the different holds, in judging the amount of 
ballast necessary, &c. 

However, that brings me to another point, viz., in some 

cases neither the shipowner nor the captain do know what 
they are going to ship, even after the stowage has begun. 
It is not an uncommon occurrence that heavy machinery, 
&c., arrives in the last moment, and has to be stowed on 
the very top of the vessel. Such a system of going about 
the stowage of a vessel is decidedly dangerous, and it 
appears to me that it is a matter which ought to be dealt 
with by a The question of freeboard which has 
occupied the Board of Trade for a long while, is of by far 
less importance than that of proper stowage. A vessel 
with a cargo properly stowed, but with a small freeboard, 
is | far safer than a vessel with ample freeboard, but 
, too little stability. The former may be dangerous in very 
rough weather, the latter is dangerous in all weathers. If, 
therefore, legislation interferes with vessels which are 
deemed unsafe, the stability must be taken into account, 
and this is impossible as long as such unsystematic pro- 
cedure of aomge is permitted. Wherever it exists it is 
quite impossible to give the captain any data for his 
guidance, but, on the other hand, I am certain that for 
well-regulated stowage, there is nothing to keep us from 
giving all our information in such a form that captains 
can make use of it, and I believe that when they once 
accustom themselves to do so, they will soon see the 
benefit they derive from it. 





FOREIGN AND COLONIAL NOTES. 

The United States Navy.—The bureaux of the United 
States cag! | Department charged with the preparation of 
acircular of instructions to govern naval architects and 
others submitting plans and specifications for the con- 
struction of the additional ships ordered by Congress for 


Ae Poe Meta- 
Coalin | Displace- | centric 


Bunkers. | ment. - Height 


raniahin Maximum | 
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None None 


Ditto All tanks full, 800 tons 
A los 


3} Ditto 


_—} 
4'Lower hold full, 40 cub. ft. per ton, ) 
1800 tons . ‘ 


5\Lower hold full, 60 cub. ft. per ton, ) 
1200 tons i 


6 Ditto | 400 tons 
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3750 tons s 
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Insufficient. 
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5650 | 68 6 | Insufficient. 








5900 12 |beyond 70, 9 | Insufficient. 





6300 | 1 6 | a4 | 1 | 


Norr.—In this steamer thee'nptying of the coal bunkers decreases the stability in all the above conditions. 


This specimen list only contains a few selected condi- 
tions of a certain vessel, but is complete as far as the 
principle goes. It will be seen that the information given 
consists for each condition of three data, viz., the meta- 
centric height, the angle of heel at which the positive 


stability vanishes, and the maximum righting arm at the | 
intermediate angles of heel. It is the magnitude of these | 


three items which are most characteristic for the amount 


of stability the vessel possesses, and by comparing the | 


amounts at different conditions of stowage, it is easy, 
without any knowledge of theory, to form an opinion as 
to the safety of the vessel. It might be said that the 


introduction of the term metacentric height in a list for | 


the use of practical men should have been avoided, and 
surely nothing has ever contributed more to the confusion 
which exists on the subject I have before me than this 


| the Navy of the United States, have been surprised at the 
| number of proposals promised by home shipbuilders. At 
| present, no tidings have been received from foreign 
| builders, but it is understvod that plans will be submitted 
| from England, and possibly also from France. 


| Sewage of Mexico.—The chief engineer of the city of 
| Mexico has been visiting certain western cities, including 
| Memphis and Pullman, to examine their sewage systems, 


| with reference to improvements now in progress in the 
Mexican capital, which is surrounded by mountains. To 
clear the city of its refuse the sewage will be conveyed in 
a canal 30 miles to a tunnel which is now being pierced 
six miles through the base of a mountain. The cost of 
the works is estimated at 1,200,000/. 


The English in China.—The first railway contract in 


China has been secured by an English firm. It is for the 
construction of a line between Tamsui and Keelung, in 
Northern Formosa. The order has been given to Messrs, 
Jardine, Matheson, and Co. 


New South Welsh Railways.—An extension of the Great 
Northern Railway of New South Wales from Glen Jones 
to Tenterfield, near the Queensland border, has been 
opened for traffic. The extension is 57 miles in length. 


Mexican Railways.—A basis of agreement has been 
signed between the banking-house of Matheson and Co., 
of London, and Mr. W. J. Palmer, president of the 
Mexican National Railway, providing for the settlement 
of all controversies and the reorganisation of the under- 
taking with a view to its completion. In May, 1882, a 
concession was granted to a company to build a railwa, 
to unite San Luis Potosi with the Mexican Central Rail- 
way between Celaya and Queretaro, the construction to 
be commenced within ten months, and_ building to be 
carried on at the rate of 30 miles yearly. This condition not 
having been complied with, the concession is officially 
forfeited. 

Northern Pacific Railroad.—General Anderson, chief 
engineer of this undertaking, expects to have the section 
from Ellensburg to the tunnel ready for inspection 
between the middle of October and the 1st of November. 
The length of this section is 45 miles, in round figures. 
Work upon the tunnel is progressing satisfactorily, the 
force of men engaged having pierced 1400 ft., about 
one-seventh of the entire distance. Gangs are working 
from both ends, and will meet each other early next year. 
The Spokane and Palouse branch, 43 miles, has been com- 
= and turned over to the working department 

rains are now running south from Spokane Falls to 
Belmont. 


Locomotives on the Philadelphia and Reading Railroad.— 
The Philadelphia and Reading Railroad Company has 
placed fifteen new locomotives on its system. Ten of 
them are passenger engines, and five are used for hauling 
freight trains. ‘The company has never had such power- 
ful locomotives as these new engines, five of which were 
built at the company’s shops at Reading, while the others, 
with the five freight engines, were constructed at the 
Baldwin Works, under the receivers’ car trust recently 
authorised. 

The New American Cruisers.—The Chicago, the last of 
the four cruisers, Atlanta, Boston, Dolphin, and Chicago, 
will be ready by next spring. Of the five double-turretted 
monitors, the Miantonomah will be ready this year, the 
Puritan is nearly ready, while the Terror, Amphitrite. 
and Monadnock are receiving their machinery. Each of 
these vessels will carry four high-power guns, throwing 
300 1b. shells a possible ten miles. 


BASIC STEEL. 

TuHE following data show the progress of the basic or 
Thomas-Gilchrist process for the twelve months ending 
October 31, 1886 : . 

The total make of steel and ingot iron from phosphoric 
pig during this period amounts to 1,313,631 tons, being 
an increase over the make for the previous twelve months 
of about 368,314 tons. 

It is noticeable that of this make no fewer than 927,284 
tons were ingot iron containing under .17 per cent. of 
carbon. 

The makes of the various countries for the twelve months 





1 ending September 30, 1885, and October 31, 1886, respec- 


tively, are as follows : 


1886. 


_ 
& 
on 


i 


I 
' 


With under 
18 per Cent. 
of Carbon, 

fe) 
° 
B 

With under 
-17 per cent. 
of Carbon, 





tons | tons | 
England A <a --| 145,707 | 70,813, 258,466 j 161,908 
Germany, Luxemburg, and 
Austria .. ..| 617,514 | 424,862 | 883,859 | 651,523 
Menus.” 3S. ..| 130,582 | 62,390; 122,711 | 77,141 
Belgium and other countries} 51,514 42,118 | 48,595 | 36,712 


a ee Oe 945,317 | 600,183 1,313,631 | 927,284 
\ | 














It is noticeable that these 1,313,631 tons of steel repre- 
sent about 394,000 tons of slag containing from 30 per 
cent. to 35 per cent. of phosphate of lime. early all the 
basic slag made in Germany is very finely ground, and 
used ta wees of superphosphates. 





An Exxctric Gonc.—-A powerful gong beaten by means 
of an electric current has been erected on one of the 
lantern towers of the Holloway Sanatorium, Virginia 
Water. The boom of the gong can be heard for about 
half a mile. It is operated by means of a push-button 
key. Electric gongs are no novelty, but this is a parti- 
cularly large one. It was put up by Messrs. Cox-Walker 
and Co., of Darlington. 


A Borer Cieaner.—A little device for cleaning 
boilers of ‘fur’ and ‘“‘rust” has been brought out by Mr. 
James Hoyle, of Accrington. It consists of a metallic 
disc several inches in diameter, and cut into sectors which 
allow the water to pass between them. These flat discs 
are put into the boiler, and the sectors or vanes cause 
them to move on the bottom. The disc is composed of an 
alloy which is electro-positive to iron, and contains no- 
thing injurious to health, so that it can be used for clean- 
ing domestic boilers and kettles, as well as those of dyers. 





brewers, and so on. 
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in each case after the price ; fs sree conte mci he the 
Specification ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
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Copies of Specifications may be obtained at 38, Cursitor-street, 
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wer 


tisement of the tance of a complete specification, 
give notice at the Patent Ofie of opposition to the grant of a 
Patent on any of the g mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


12,325. J. Riley, Riddin Derby. Improvements 
in Electro-Motors. (8d. Pigs. October 16, 1885.—The 
improvements consist of an armature having three soft iron 
bobbins with projections on their iron flanges, set end to end on 
the shaft and magnetically insulated from each other, and a re- 
versing gear consisting of a lever radiating from shaft or bearing, 
a brush or wiper on the lever—but electrically insulated from it— 
bearing on a commutator which gives current alternately to the 
hobbins of the armature. (Sealed October 5, 1886). 


2452. H. H. Lake, London, (EH. H. Amet, Chicago, 
U.S.A.) Apparatus for Regulating or Controlling 
the Speed of Steam or other Engines for Driving 
Dynamo-Electrical Machines. [8d. 4 Figs.) February 19, 
1886.—The present invention consists in combining with the 
valve A, which controls the speed and power of the motor, a 
centrifugal governor H, and a secondary governor mechanism 
controlled by an electromotive device actuated by the current 
produced. This secondary governor mechanism has a yielding or 
spring connection with the valve stem, so that the centrifugal 
governor may, in case of accidents, control the valve and main- 
tain the normal speed of the engine. As long as the normal or 
proper amount of current is being generated by the dynamo, and 
flows through the controlling magnet B on the circuit C, the 
armature d occupies its normal position, and thus make connection 
with neither contact-piece d! nor d?, so that both the operating 
magnets D, D', remain out of circuit. The moment, however, any 
excess of current is generated, or any change occurs in the external 


7 ; 























resistance, the controlling magnet B pulls its armature or switch 
lever d into connection with the contact-piece d', thus closing the 
circuit through the operating magnet D, and pulling that end 
of the rocking lever Edown, and bringing its constantly revolving 
friction wheel e into connection with the friction wheel F. By 
this means the threaded nut f2 is revolved in the direction neces- 
sary to depress the valve stem, and thus diminish the speed of 
the engine until the proper amount of current is restored, when 
the armature of the controlling magnet B will again resume its 
central or normal position and open the circuit through the 
operating magnet D. When, however, too little current is being 
generated or flows through the controlling magnet B, the arma- 
ture will be raised by a spring into connection with the contact 
d*, and thus close the circuit through the opposite magnet D, and 
cause the opposite friction wheel e' to engage with the wheel F, 
and thus move the valve stem in the opposite direction, and 
increase the speed of the engine until the normal current has 
been again restored. (Sealed September 14, 1886). 


7669. E. T. Higham and D. Higham, Philadelphia, 
U.S.A. Improvements in Electro-Motors and Gene- 
rators. {8d. 6 Figs.) June 8, 1886.—Fig. 1 illustrates the im- 
provements as applied to a motor in which the armature has three 
poles revolving between the two opposite poles e, c' of the field 
magnets E, E'. Tothe back ends of the field magnets are secured 
the curved connecting plates B, B! united by central crossbars D 





on opposite sides provided with bearings for the axis A! of the 
armature. In order to get the largest number of coils with the 
necessary conducting surface within the smallest space, coils of 
fine wire are wound between the usual coarse wire coils, so that 
the two kinds of wire are wound on the same core in parallel cir- 
cuits and connected together at their terminals. The pole-pieces 
and the cores are slotted, and separated by an insulating strip /, 
with the view of preventing the formation of interfering magnetic 








currents. An important feature of this invention is the re- 
placing of the usual brushes and segments or mechanical 
commutator by an electro-magnetic commutator shown in 

ig. 2. The bearing for the armature shaft A' on one side is 
insulated from the bearing on the other side. There being 
three poles to the armature, there are three sets of commu- 
tating devices, each set consisting of a permanent magnet a 
pivotted to an insulated radial post p carried by the armature 
shaft. As the armature revolves, when one of the balanced 
magnets @ comes within the field of the N pole of the field 
magnet, the S 5 of the balanced magnet a@ will be attracted, and 
its N pole will be thrown into contact with its post 1, whilst the 
opposite end is thrown out of contact with the post 1'. Referring 
to Fig. 1, the current entering the post ¢ passes through the coil of 
the core E!, the crosspiece D, and the portion of the armature shaft 
Al having its bearing therein. It then passes tothe armature coils 
and out at the other insulated end of the armature shaft. The 
current thence goes through the bearing of the shaft in the other 
crosspiece to the coil of the magnet E, and out at q!, the circuit 
being such that the armature is in series between the coils of 
the field. (Sealed October 12, 1886). 


ELECTRIC LIGHTING. 


13,201. L. J. Crossley, Halifax, Yorks,, and J. J. 
Hicks, London. Improvements in Incandescent 
Electric Lamps. (8d. 3 Figs.) November 2, 1885.—In- 
ventor claims a bulb or gen for an incandescent electric lamp 
blown from a length of tube in which a width or strip of white 
enamel or glass is embedded for the purpose of producing a re- 
flecting surface in the finished bulb. (Sealed October 8, 1886). 


13,485. W. Maxwell, London, and T. V. Hughes, 
Holywell, North Wales. Improvements in the u- 
facture of Incandescent Samape. (4d.] November 7, 
1885.—The lamps are inclosed during exhaustion within a case or 
envelope through which or the hollow walls of which air or es 
heated to asuitable temperature is caused to circulate. (Se 
November 19, 1886). 


13,612. E. A. Ashcroft, London. Arc Lamp. (8d. 
3 Figs.) November 9, 1885.—According to this invention a steady 
and continuous regulation of the distance between the two carbons 
is effected by the employment of an electromotor having a con- 
tinuous revolving armature placed in a shunt circuit from the 
two terminals of the lamp. The framing of the lamp carries at 
the bottom the fixed lower carbon-holder B, while at the top it 
carries a pulley over which passes a cord D attached at one end to 
a toothed rack E which carries the upper carbon-holder B', while 
its other end carries a weight F which has a constant tendency 
to draw the upper carbon away from the lower one. G is an 
electric motor, the axis of whose revolving armature has a pinion 
in gear with the rack E. The current of the lamp passes from 
the screw H through a wire to the bracket J carrying the 
motor ; from this bracket it is conveyed by a contact brush K to 





the rack E, whence it passes through the holder BI and upper 
carbon to the lower carbon B, and back through the framing A to 
the screw L. An incandescent lamp N is placed in the same 
shunt circuit as the motor G, for the purpose of counteracting, 
by its decreased resistance at high temperature, the increased 
resistance of the wire of the motor due to the heating effect of 
the electric current. As long as the carbons are at the normal 
distance apart, only so much of the current passes through the 
shunt circuit as will enable the motor G in tending to move the 
rack and upper carbon downwards, to hold in balance the opposite 
tendency of the weight F. But as soon as, by the burning away 
of the carbons, the resistance of the arc is increased, the increased 
current in the shunt circuit will cause the motor to move the 
upper carbon downwards until the normal resistance of the arc is 
again established. (Sealed November 12, 1886). 


13,639. W. Maxwell, London. Manufacture of 
Carbon Filaments for Incandescent Lamps. [6d.) 
November 10, 1885.—According to this invention the carbonisa- 
tion of the carbon filaments is effected by placing them in or ona 
mould or case which is electrically heated within a closed chamber 
containing a suitable atmosphere. (Sealed November 26, 1886). 


3947. E. A. Ashcroft, London. Arc Lamp, [8d. 
3 Figs.) March 20, 1886.—A is the framing of the lamp carrying 
the lower carbon-holder B, and at top two electro-motors C, C’, of 








which C is in series, while C' is in a shunt circuit of the lamp. 
The rotating armature spindles of these motors each carry a 


grooved pulley Dover which is passed an endless cord E hanging in 
two loops, in one of which is a a weighted pulley H to 
balance the upper carbon-holder B' suspended in the other loop. 
The axes of the motors revolve in contrary directions so as to 
cause the pulleys D, D! to revolve with exactly the same speed 
when the lamp is working with the normal resistance, so that the 
cord E is made to travel continuously round the two loops in 
the direction of the arrow, without altering the position of 
the upper carbon. But when, owing to the burning away of 
the carbons, the resistance of the lamp circuit is increased and 
the speed of the motor C diminishes, whilst that of the motor Cl 
increases owing to the increase of the shunt current, the pulley 
D! will ‘deliver the cord downwards into the carbon-holder loop 
faster than it is drawn up by the pulley D. The loop becoming 
thus lengthened, the carbons are caused to approach until the re- 
sistance of the lamp is again reduced to the normal amount, 
whereupon the motors again revolve at the same speed, and the 
ae carbon becomes again stationary. The reverse action takes 
place when the resistance of the lamp circuit is reduced below 
the normal a t, Lisani d lamp included in the 
shunt circuit for compensating by its decreased resistance when 
heated to incandescence for the increase {of resistance due to the 
heating of the shunt motor coils. (Sealed November 5, 1886). 


8151. J. G. Tongue, London. (J. Kirby, Namur, Bel- 
gium). Manu: e of Carbons for Electrical Pur- 
poses. [6d.) June 19, 1886.—The carbons are made from a paste 
obtained by dissolving tar in tar-naphtha, and separating the tar 
matters by filtering. The carbons may be made from this carbon 
paste alone, or from a mixture of the paste and graphite obtained 
from gas retorts. (Sealed October 26, 1886). 


TELEGRAPHY AND TELEPHONY. 


10,370. J. G, Lorrain, London. Electric Telephony. 
(Sd. 6 Figs.] _ September 1, 1885.—This invention relates to an 
instrument designed for the purpose of the transmission and re- 
production of speech and other sounds by means of electricity. 
This instrument consists of two conductors in proximity to each 
other, but separated by a screen. When used as a transmitter, 
the “‘ primary” conductor is in connection with the battery, and 
the “secondary” conductor is connected to the “main circuit,” 
that is, the circuit connecting the two stations between which 
telephonic communication takes place. In the case of a receiver, 
the primary conductor is in connection with the main circuit, 
whilst the secondary one is closed upon itself. The two conductors 
are preferably fixed, and the screen is movable and is attached to 
adiaphragm. The sound waves impinging on the diaphragm of 
the transmitter will cause the screen to vibrate in such a manner 
as to vary the amount of surface of the secondary conductor ex- 
posed to the inductive influence of the current in the primary 
conductor, and so vary the energy of the induced current trans- 
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mitted through the main circuit. Whilst the variations of current 
passing through the primary conductor of the receiver will cause 
variations in the current induced in the dary conductor, and 
these variations will cause the screen to move in unison with 
them, and so cause vibrations in the diaphragm which will pro- 
duce sound waves similar and uniform with those which actuate 
the transmitter. Fig. lisa plan, with the diaphragm removed, 
of an instrument in which the primary coil A and the secondary 
coil B are formed of thin ribbons of met~! wound each in a flat 
spiral. To the diaphragm are attached the screens cl, ¢2, which 
inte more or less between the primary and secondary coils as 
the diaphragm vibrates. In Fig. 2 the primary coil A and the 
secondary coil B are both wound ina straight form. C is a dia- 
phragm carrying a perforated screen c!. D is a similar perforated 
screen fixed to the case E. When the bor yaa C vibrates, the 
perforated screen c! acting in unison with it, partially opens or 
closes the perforations in the fixed screen D, and so varies the in- 
ductive influence between the coils. (Sealed August 24, 1886). 


11,265. H, A, Kent, London. Appliance for Facili- 
the Transmission and ception of Tele- 
phonic Sounds. (8d. 2 Figs.) September 22, 1885.—This inven- 
tion relates to the combination of a chair or couch with telephone 
transmitting or receiving instruments. (Sealed October 1, 1886). 


5940. P. Gannon, London. Improvements in Tele- 
phonic Apparatus. (8d. 1 Fig.] May 1, 1886.—According 
to this invention, the armature of the bell at a distant station is 
provided with an arm, pendulum, or other moving part acting as 
an automatic switch by which contact is made and broken in the 
primary circuit of the induction coil, so that a secondary current 
or a current from a battery is transmitted to the sending station 
to denote that the bell has sounded at the distant station. (Sealed 
October 5, 1886). 


6416. H. H, Lake, London. (#. B. Hamlin, Chicago, 
U.S.A.) _ Induction Coils for Telephonic Purposes. 
(6d. 2 Figs.) May 12, 1886.—This invention has for its object 
the construction of an induction coil for telephonic purposes in 
which the current from a local battery may be utilised to induce 
a line current upon a secondary or sub-coil, and to amplify a local 








induced current in a third sub-coil, in order to eliminate the usual 
objectionable effects of line induction upon the receiving instru- 
ments. Upon an insulating spool surrounding the soft iron core 
B is wound a primary coil C of large insulated wire, over which is 








placed a primary induction coil D of fine insulated wire, the ter- 
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minals of which are connected with the line and ground D? 
respectively. Around the coil D is placed a secondary induction 
coil E of like resistance, having its terminals connected with a 
receiving telephone F provided with an electro-magnet in circuit 
with a local battery as shown. The winding of the primary coil C 
is then continued around the coil E, thus forming a primary ex- 
tension Cl, The convolutions of all the coils are in the same 
direction, and the terminals of the primary and primary extension 
coils are connected with the binding posts of a transmitting instru- 
ment G, in circuit with which is interposed a local battery H. 
The influence of a current passing through the primary coil C 
induces a current upon the coil Dand line D?, the return.of which 
forms a local induced current upon the ‘coil E in circuit with the 
receiver F, the action of which local induced current is in turn 
amplified by the local battery current upon the primary extension 
coilC!. (Sealed September 21, 1886). 


7031. H.H. Lake, London. (The International Dudley 
Signal Company, U.S.A.) Electric Signalling Apparatus, 
hiefly Designed for Use in Connection with Tele- 
a (8d. 4 Figs.) May 25, 1886.—This invention is em- 
ied in a signal controlling instrument comprising an electro- 
magnet b in the main circuit, having soft iron cores acting on 
different armatures, one of which, the actuating armature /, has a 
vibratory movement towards and from the poles of the magnet, 
in which movement it actuates a step-by-step device g, and after 
one particular step, the step-by-step device places the signal S 
controlled by the instrument in condition to be operated by a 
current of proper character. Each of the signal controlling de- 
vices at the different stations places the signal controlled by it in 
condition to be operated after a different number of movements 
from the ‘‘ unison point” or common starting point, so that only 
one signal can be operated at the end of any given number of 
movements, and each signal may be operated as desired by pro- 
ducing the proper number of movements for that particular 
signal. The illustration representsa diagram showing the circuit 
connections of the signal controlling instrument with the other 
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apparatus at astation. The step-by-stepdevice g is also controlled 
by the telephone supporting switch ¢ which, when the weight 
of the telephone T is removed therefrom, mechanically operates 
a stopping device p for the step-by-step device, arresting it at 
the ‘unison point,” and thus placing the telephone which 
has been removed from its hook, in circuit, so that a subscriber 
wishing to be placed in communication with another on the same 
line, will, by removing his telephone from the hook to communi- 
cate with the central office, cause his own telephone to be placed 
in circuit when the operator at the central office causes the signal 
controlling device to be brought to the unison point, and the 
telephone will be retained in circuit by the mechanica! device or 
stop while the central office operator calls the other station, in 
which latter operation the telephones at all other stations are cut 
out of circuit. For calling the central office or producing a signal 
at another station a generator G is employed, the commutator s 
of which transmits only the intermediate impulees of like polarity, 
so that they do not affect the signal of the station on the circuit 
that has last been called, and at which the circuit controlling device 
isleft open by the step-by-step controlling mechanism. (Sealed 
September 10, 1886). 


7329. J. H. Johnson, London. (E. J. Mallet, Bayside, 
New York, U.S.A.) Automatic Telegraphic Apparatus 
or Devices. [lld. 22 Figs.) June 1, 1886.—These improve- 
ments) in automatic telegraphy contemplate a code in which each 
letter or other sign is represented by but a single dot, the distance 
of this dot from a fixed initial point determining its name or 
character. For the purpose of automatically controlling tele- 
graphic transmission, a direct controlling fillet or card is employed 
on which the message to be transmitted is preferably embossed in 
accordance with the code. Apparatus for thus embossing the 
fillet is shown in the illustration ; 5is a permanent magnet having 
an armature 7 of soft iron surrounded by a helix 8. To the arma- 
ture is attached a post 6 supported in the permanent magnet, and 
capable of vertical movement in its support, its outer end being 
rounded to act as a die and fitting into a matrix block 9 beneath 
it. When a current is sent through the helix, the armature is 














attracted by the magnet, and moving towards it, carries with it 
the die 6, forcing the fillet 1 into the concavity of the matrix 
block, so as to form a raised dot on it. The fillet 1 is regularly 
fed between 6 and 9 by rolls 18, one of which is rotated manually 
or otherwise. The time of action of either die is determined by a 
circuit closer comprising concentric conducting bands or rings 11, 
12, mounted upon an insulating base 10, The peripheries of these 
rings are cut into teeth equal to the number of characters in the 
code. The index hand 13 is caused to make one complete rota- 
tion while the rolls 18 draw the paper filleta distance equal to the 
space of an entire alphabet. If then the key 13 in its rotation be 
depressed and caused to make contact with a segment, the circuit 
of one or the other batteries is closed through the circuit 17, and 
one of the dies caused to operate, forming an embossed dot at the 
proper distance from the initial point, indicate the character 
assigned to the segment contacted with. (Sealed September 10, 
188), 

9707. W. C. Lockwood. New York, U.S.A. Im- 
provements in Telephones and Telephonic Systems, 
(6d. 3 Figs.) July 27, 1886.—This invention has for its object 
to provide for passing a powerful current which will overcome 
great resistance through the main line of the telephonic system, 
hy the inductive action of the cores of a series of spools embraced 
in a local or battery and transmitter circuit, upon the core of an 





independent spool embraced in the main or receiver circuit. The 
transmitter A is connected by its wires with the coils of the spools 
F, G, and the battery H, constituting the local circuit. The 
coils or helices are wound around iron cores so as to have opposite 
poles opposite each other. The middle coil I forms part the 
main line, and its core is disconnected from those of the coils F G. 
The latter may be adjusted longitudinally to or from the poles of 
the coil I in order to vary the strength of the current over the 
main line. Mis a relay, the middle spool of which is located 





sFig.1. £ 














directly in the main line, whilst the side spools form part of the 
local circuit of the relay. The cores of the primary and secondary 
coils are entirely independent of each other, so that the secondary 
coil receives its current entirely from the magnetic induction in 
the field between the cores of the two primary coils between 
which the core of the secondary coil is located, and will be con- 
trolled by the vibrations in the diaphragms and the consequent 
variations in the local circuit ouneed thereby. (Sealed November 
2, 1886). 
BATYERIES AND ACCUMULATORS. 

11,454. T. J. Jones, London. Voltaic Batteries. 
(8d. 8 Figs.) September 25, 1885.—This invention relates to the 
manufacture of spring clips, wedges, and distance-pieces to be 
used for maintaining the elements in position in a galvanic battery, 
of sheet metal wholly covered with an insulating, inoxidisable, 
and insoluble substance such as celluloid. (Sealed October 1, 1886). 


11,659. H. G. Ellery and J. T, Gent, Leicester. 
Battery Jars. [6d. 1 Fig.) September 30, 1885.—In the 
manufacture of the improved cell, which may be of glass, ebonite, 
earthenware, &c., the rim of the jar is provided with a hollow 
chamber in which may be inserted any suitable insulating sub- 
stance either liquid or solid, which is not liable to be affected 





by the ¢ tion of ture or the action of chemicals, creep- 
ing salts, &c. (Sealed October 1, 1886). 

12,288. H. Thame and J. . Thame, London. 
Secondary Batteries, Accumulators, or Magazines 


of Electricity. (8d. 4 Figs.) October 15, 1885.—Inventors 
claim the methods or system of construction of tubular electrodes 
of lead with or without strengthening parts of glass, (Sealed 
October 22, 1886). 


12,724. J.E. Liardet, London. Galvanic or Pri 
Batteries. [6d.)} October 23, 1885.—According to this inven- 
tion the consumption of the zinc whilst the battery is in action, 
may be greatly lessened by the use of a solution composed of 
bichromate of potash, sea water, sulphuric acid, white sulphate of 
mercury, and ether. The zincs need not be amalgamated. (Sealed 
October 29, 1886). 


14,037. A. Burjorji, Gandeni, Bombay Presid., 
India. Improvementsin Thermo-Electric Batteries. 

. 1 Fig.) November 17, 1885.—Inventor claims improving 
thermo-electric batteries by inclosing tightly their elements in a 
casing of such materials whose coefficient of expansion is less than 
that of the metals constituting the elements, with the object of 
preventing the heterogeneous distribution of strain. Sealed No- 
vember 16, 1886). 


14,383. J. T. Armstrong, London. Improvements 
in Certain Elements for Electrical Batteries. (6d.) 
November 24, 1885.—Inventor claims the use in electrical batteries 
of plates ,or bars, laminated or otherwise, formed of dissimilar 
metals or of alloys. (Sealed November 30, 1886). 


14,612, A. Dun and F. Hasslacher, Frankfort-on- 
the- , Germany. Galvanic Battery. ([6d.] No- 
vember 27, 1885.—Inventors claim in galvanic elements, the use of 
caustic potash or soda lye in combination with a permanganate or 
manganate for the electrolytic liquid, together with carbon, 
platinum, or other negative not soluble in the lye, and zine or 
other positive electrode soluble in the lye when the circuit is closed. 
(Sealed November 16, 1886). 


6845. P, Bailly, Ermont, France. Manufacture of 
Active Electrodes and their A cation to Primary 
and Secondary Batteries, [8d. 5 Figs.) (1886.) November 6, 
1885.—Inventor claims the use in batteries of electrodes made of 
lead plates cut into coarse filaments or tapes to act as conductors 
which are interwoven with lead wool. Also the use of removable 
porous receptacles with or without holes, for secondary batteries, 
so as to avoid the detachment of the active material from the 
lead plates. (Sealed November 23, 1886). 


8501. W. L. Gates, Bayonne, New Jersey, U.S.A. 
Portable Galvanic Batteries. (8d. 5 Figs.) June 29, 
1886.—The body of the casing A is made of hard rubber or other 
suitable non-conducting material in the form of a hollow cylinder. 
The deeply notched carbon cylinder D surrounds the zinc element 
E. Both e!ements are held in place by thumbscrews inserted through 
the ends of the casing A, The battery is charged with a mixture of 
bisulphate of mercury and sal-ammoniac in the form of a dry powder. 
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When required for use, sufficient water is added through the 
funnel A!'. The orifice of the funnel is made so small that the 
battery may be inverted without spilling, the fluid contents being 
retained by the pressure of the atmosphere unless the apparatus 
isshaken. The notches d in the carbon cylinder D allow the 
upward passage of the hydrogen gas, and thus serve to reduce 
polarisation. The notches also provide a clear space through 
me the powder may descend to the bottom. (Seated October 22, 





9403. A. J. Boult, London. (Dr. 0. Lugo, New York, 
U.S.A.) Galvanic Batteries. [4d.) July 20, 1886.—The 
object of this invention it to obtain a constant electrical energy. 
This is effected by keeping the negative element free from deposit 
of other elemental matter, at the same time keeping the solution 
with which the negative element is in contact, nearly of the same 
composition as when first used, The carbon element is in a porous 
cup containing a solution of chloride of copper. The zinc element 
is immersed in an alkaline solution in the outer jar. The carbon 
element is made in the form of a cup containing free hydrochloric 
acid, which immediately dissolves the precipitated copper, and 
prevents it from being deposited upon the carbon. A new supply 
of chloride of copper is thus constantly formed, chlorine is sup- 
plied to the zinc, and theaction of the battery iskeptup. (Sealed 
October 26, 1886). 


CONDUCTORS, INSULATORS, &c. 


11,571. P.M. Justice, London, (H.C. Spalding, Boston, 
as8., A.) Electric Cables and Apparatus for 
Laying and Securing the Samein Position, [ls. 6d. 2 
Figs.) September 29, 1885.—The improved cable is composed as 
follows: Paraffined paper surrounding the central conductor, a 
resinous coating, a layer of paraffined paper, a resinous coating, a 
layer of tin-foil, a coating of resinous varnish, a layer of paraffined 
paper, a resinous coating, a layer of tin-foil, a coating of resinous 
varnish, a layer of paraffined paper, a resinous varnish, a layer of 
tin-foil, a coating of resinous varnish, a layer of paraffined paper, 
a bituminous coating, a serving of twine, and lastly, the armour 
or exterior jacket of wires. Two conductors are inclosed within a 
metallic sheath and the exterior envelopes. Two batteries are 
used, one for each wire. One wire has no instrument in circuit ; 
it is used for ee of inducing current in an opposite direc- 
tion in the second wire. For laying the cables, a plough, which 
when dragged along by the ship forms a furrow or trench along 
the bottom, is employed in combination with apparatus for laying 
the cable in this furrow as soon as it is formed. When the cables, 
are not buried, they are anchored to the bottom by means of heavy 
iron weights laid over them by divers. (Sealed October 8, 1886). 


11,573. P.M. Justice, London. (H.C. Spalding, Boston, 
Mass., U.S.A.) Electrical Cables. [lld. 11 Figs.] Sep- 
tember 29, 1885.—This invention relates to an electrical cable wjth 
astrengthening core. The core is composed of a rope of twisted 
steel or iron wires. A number of insulated copper wires are 
wound round the core, and the whole is protected by envelopes of 
resinous varnish, tin foil, and paraffined paper. The strands of the 
twisted wires are braided together, so that the positive and nega- 
tive wires of each strand are in turn associated with the positive 
and negative wires of the other strands in a great variety of juxta- 
position at frequent intervals, and thus the induced currents are 
split up infinitesimally and disappear. (Sealed October 8, 1886). 


12,623. S.Sharrock, London, and F, G. Sharrock, 
Liverpool, Telegraph Posts. [8d. 18 Figs.] October 21, 
1885.—This invention relates to improvements on a former patent. 
It has been found in practice that when the base disc or sole-plate 
is made entirely of cast iron, the breakage during transport and 
otherwise is considerable. To avoid this, and also lighten the 
structure, the sole-plate or base disc is made from a dished plate 
of steel or wrought iron having a hole in the centre upon whichis 
cast an iron boss with a coarse screw thread within it, and into 
this ‘- foot or ground piece of the post screws. (Sealed October 26, 
1886). 


13,207. E. Martin, Paris. Manufacture of Metal 
Wire for Electrical Transmission and other Pur- 
poses, [6d.] November 2, 1885.—Inventor claims the manufac- 
ture of compound wires for electrical transmission and other pur- 
poses, composed of two metals of different strength and conducting 
powers, inclosed the one within the other and subjected toa 
drawing operation. (Sealed October 22, 1886). 


14,213, <A. Millar, Glasgow. Insulated Electric 
Conductors. [4d.] November 20, 1885.—The object of this 
invention is to obtain a high ‘degree of inflexibility in insulated 
conductors of rectangular section. The conductors are formed by 
combining together two or more ribbons of metal and surround- 
ing the combined series of ribbons with a covering of insulating 
materials. (Sealed November 19, 1886). 


14,214. A. Millar, Glasgow. Insulated Electric 
Conductors. (4d.] November 20, 1885.—The insulating cover- 
ing of electric conductors is protected by a covering of flat copper 
wire. (Sealed November 19, 1886), 


4431. A. J. Boult, London. (W. M. Habirshaw, New 
York, U.S.A.) Covered or Insulated Wires. [8d. 4 Figs.) 
March 30, 1886.—The object of this invention is to enable electric 
wires to be covered with a smooth uniform coat of vulcanised 
rubber without waste, and in a manner which will insure tight 
joints and rapid and easy manufacture. This is effected accord- 
ing to this invention by winding a plastic strip of unvulcanised 
rubber of substantial thickness mounted on a sustaining layer of 
cloth, spirally about the wire, with the rubber in contact with 
the wire, and the edges of the strip abutting directly together. 
The wire thus covered is passed through rollers which consolidate 
the rubber about the wire, press the spiral joints firmly to- 
gether, and make the external surface perfectly smooth. A tape 
thinly coated with an adhesive rubber film on its inner side is 
then wound spirally about the spiral rubber coat with its edges 
overlapping, after which the coatings are vulcanised on the wire. 
(Sealed July 6, 1886). 


MISCELLANEOUS. 


10,951. W. P. Johnston, Calcutta. Electrical Re- 
ceiving Apparatus for Relay or other Purposes. 
(8d. 2 Figs.) September 15, 1885.—Inventor claims the con- 
struction and use of an electrical receiving instrument for relay 
and other purposes, in which a permanent steel magnet made with 
two spring blades in the form. of a fork, has one of its blades fixed 
tothe one pole of an electro-magnet, and has its other blade free 
to move towards or from the other pole of the electro-magnet, 
rd closing or opening a local circuit. (Sealed September 14, 
1886). 


12,915. J.T. Bucknill, Thornfield, Hants. Electric 
Contact Makers and Breakers. (8d. 10 Figs.] October 27, 
1885.—The improved contact-maker or breaker consists of a spring 
ring with insulated contacts fixed within it, which by the flexure 
of the ring can be brought together or separated. The ring contact- 
maker and the ring contact-breaker may be combined so that the 
same strain closes the one and opens the other. (Sealed October 26, 
1886), 

3540. A.M. Clark, London. (La Société Scola et Ruggieri, 
Paris.) Electric Fuze for Blasting s. (8d. 
5 Figs.) March 12, 1886.—The fuze consists of a guide tube, a 
grooved wood plug, conducting wires, fulminate, and a quick 
match. (Sealed November 23, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE TRANSPORTATION 
AND REFINEMENT OF PETROLEUM. 
By HeErsert TwWEDDLE, JUN. 
(Concluded from page 564.) 

From the receiving tanks the distillate is con- 
ducted to the agitator, a circular tank with a conical 
— ; this is built of boiler iron and lined with 
lead. 

Sulphuric acid of 66 deg. Baumé (1.767 sp. gr.) 
is then introduced by being forced up by com- 
pressed air ; the amount of acid used varies with the 
gravity of the oil, and ranges from ? to 24 per cent. 
The mixture of oil and acid is then agitated by 
means of a powerful air blower. 

The action of the sulphuric acid on the distillate 
is to precipitate all the heavier hydro-carbons, so 
that after the agitation is concluded the petroleum 
is of a little lighter gravity than before, and the oil 
which before was of a light yellow colour, has 
become clear and colourless. The acid is allowed 
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a number of small holes through which the draught 
draws the gases; by this means the gases are 
brought into close contact with each other, and 
combination ensues. Steam is introduced between 
these columns by a number of Messrs. Koerting’s 
‘* exhausters,” which create an admirable draught. 
The advantage claimed for this system is that 
a large amount of chamber space is saved. I am 
told that in general a cubic metre of chamber space 
furnishes per day of twenty-four hours 1.5 kilos. of 
sulphuric acid of 1.842 density ; with the ‘‘ tour” of 
Glower and Gay Lussac the production is 2 kilos., 
while with the system Thyss, the 850 cubic metres 
of the two large chambers produce 1275 kilos. of 
acid at 66 deg. Baumé, and the six columns, measur- 
ing together 33 cubic metres, produce 5600 kilos. of 
acid, or a total of 6875 kilos. of acid at 66 deg. Baumé, 
which, for 888 cubic metres, come to a production 
of 7.74 kilos. of acid for each cubic metre of space. 
Most of the oil refined at Baku is shipped from 
thence in bulk. For transporting large quantities 
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to settle, and is run off from the agitator by the 
cock at the bottom. The oil is now well washed 
with water, and after this has settled and run off 
strong caustic soda is run in and agitated in the 
same manner as the acid ; this is allowed to settle, 
and is run off, and the petroleum, after having 
been left to stand for some hours, is ready for 
barrelling and shipment. 

There is a slight difference between the gravities 
of American and Baku petroleum, the former being 
slightly lighter. 





by water, steamers of special types have been con- 
structed. Most of these steamers have been built 
in Sweden. They carry 800 tons of petroleum 
in tanks provided with suitable apparatus for 
allowing the escape of gas. The largest of these 
steamers on the Caspian are some 250 ft. long by 
25 ft. broad, and when laden have a draught of 
11 ft. and a steaming capacity of 9 knots, but on 
the Black Sea some larger vessels than these have 
been used. The tanks are filled in five hours 


I shall not here enter into a dis- | through a 6 in. pipe, and can be discharged in the 


cussion as to which of these two oils is superior to|same time by means of steam pumps carried on 


the other, as it would be rather lengthy and out of | 


place, so that all I shall say is that, in my ex- 
perience, the ordinary American oil gives a better 
light than the ordinary Russian ; but in return the 
latter, being of heavier gravity, burns more slowly, 
and if well made, has a higher fire test. 

The manufacture of lubricating oils is almost a 
similar process to that of burning oils, except that 
the apparatus employed is generally smaller. Asa 
new system of producing sulphuric acid, which is 
80 necessary to the refining of petroleum, has lately 
been introduced at Baku by M. J. J. Thyss, and 
what is more important, as the process works satis- 
factorily, a short sketch of it may prove interesting. 

The engravings on page 612 show the general 
arrangement of the chambers. 

_ The sulphurous acid gas coming from the combus- 
tion of sulphur or pyrites, together with the nitric 
acid vapours arising from the action of strong sul- 
phuric acid on nitrate of soda, pass into two large 
leaden chambers which are built on the same plan 
as ordinary sulphuric acid chambers. From these 
chambers the gases are carried by a forced draught 
through a series of upright columns in which are 
placed a number of leaden plates superposed one 
abovethe other. These leaden plates are pierced by 





board, so that the expense of loading and unloading 
is reduced toaminimum. The fuel of these steamers 
consists entirely of the residuum of distillation, 
which at Baku costs almost nothing, so that the 
expenses of running the steamers is very small. 

These steamers transport the petroleum from 
Baku to the shallows at the mouth of the Volga, a 
distance of some 400 miles, the time occupied for 
the round trip being five days. From this point it 
is shipped by light-draught barges up the Volga to 
Tzaritzin, where there are large storage tanks, and 
from which point it is distributed over the whole of 
Russia or sent abroad by rail in tank cars. These 
cars are of the same pattern as those which have 
been used for many years in America; the engrav- 
ing above fully explains their construction. The 
Volga route is an excellent one, but possesses the 
great disadvantage of being impracticable from 
November to April on account of the closing of the 
river by ice, so that for about one-half the year 
nearly all the capital invested in the business has 
to lie idle, and consequently, the petroleum of Baku 
starts under a great disadvantage to compete with 
that of America. 

The transportation of the Baku-Batoum Railroad 
has been of little assistance to Baku, as at the 





beginning of the present year there was only 750 
tank cars on this line. These cars are of the capa- 
city of 13 tons each, and it is said that they are 
capable of making three round trips per month, but 
the official figures of the road tell a different tale, for 
the transportation was in 





Gallons. 
The last six months of 1883 ... 12,000,000 
The whole year of 1884 Ase 27,988,000 
Total 39,988,000 


or, say, in round figures, 40 million gallons. 

It is said that by the beginning of the present 
year the railway will have 3000 tank cars, but be 
the latter ever so numerous, the road itself will 
never be capable of transporting quantities sufli- 
cient to supply European markets, on account of its 
length and gradients. The track is a single-line 
one, and its total length is nearly 550 miles. There 
is an elevation at a point midway between Tiflis 
and Batoum of 3027 ft. This part has a very steep 
ascent, as may be judged by the fact that two 
double Fairlie bogie locomotives are used to draw 
eight passenger carriages up the ascent. There is 
some talk of constructing a tunnel so as to make 
the passage easier and quicker; but should ever 
this be done the price of transportation from Baku 
to Ratoum will not fall much below 15 copecks per 
pood, or about 18s. per ton (more than the freight 
from Batoum to England). 

Perhaps before leaving Baku it would be well to 
consider the financial aspect of the petroleum trade, 
as many extraordinary stories have been published 
relating to the wealth of this country. The petro- 
leum industry of Baku has been for several years, and 
still remains, under a financial cloud, and although 
petroleum in its crude state is remarkably cheap, 
the difficulties and expense attending its exporta- 
tion to market were so great that most refiners 
found it difficult to make both ends meet, and many 
were forced to succumb to ruinous competition. 

Now that better methods of transportation have 
been introduced perhaps Baku may look forward to 
a brighter future ; but as I have before mentioned, 
the present export route, vid the Volga, is closed for 
nearly six months in the year, and to transport 
petroleum long distances by rail is not practical, for 
the simple reason that the American article is too 
cheap in Europe to permit Russian oil to bear such 
heavy freights from Baku. 

Whether the petroleum trade of Baku is flourish- 
ing at the present time or not is a question about 
which the producers and refiners of Baku are ex- 
tremely reticent ; but it is not difficult to infer 
approximately correct conclusions from the facts at 
our command. Let us begin with the drilling of 
wells and follow the expenses of producing and 
exporting. If the total production of petroleum on 
the Apsheron peninsula be divided by the number 
of wells that: have been drilled, we will find that the 
average production is considerably under 1,000,000 
of poods for each well, but let us take this figure as 
an average. 

The average cost of drilling a well, inclusive of 
the cost of pumping its products, is about 15,000 
roubles. If we divide this figure by the number of 
poods produced we will find that the cost of a pood 
of oilis 14 copecks (alittle under 2s. per ton). 
We must allow a loss by evaporation and leakage 
at the surface of at least 12 to 15 per cent., for most 
of the oil is handled in a very clumsy manner and 
is often stored in open ponds. 

The present price of crude oil at Baku is 24 
copecks, so we have a profit and loss account of an 
average well as follows : 





Roubles. 
880,000 poods of oil at 24 copecks 22,000 
Cost of drilling and pumping well 15,000 
Profit 7,000 
About 700/. 


This is certainly a small margin for producers to 
work on, considering the risk they run and the 
price that has to be paid for land, which generally 
may be taken at from 20 to 30 per cent. of the 
profits. 

The crude petroleum is transported from Balak- 
hany to Baku by pipe lines, and the charge for 
pumping it this distance is nominally one copeck 
per pood. Of course it comes somewhat cheaper 
to those refiners who own their own lines ; but this 
is the price charged to outsiders who have no lines. 
At this rate the crude petroleum costs the refiner 
34 copecks per pood delivered at his works, and the 
expense of refining petroleum at Baku, including 
the cost of acid and alkali, cannot be put much 
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lower than five copecks a pood, and estimating that 
30 per cent. of distillate is taken off, we find the 
cost of producing one pood of refined petroleum to 
be as follows : 


Copecks, 
34 poods of crude oil at 34 copecks 12} 
Cost of refining ne oe ee 
Cost of one pood of refined 173 


The present price of refined petroleum at Baku is 
17 to 18 copecks, so that the refiner’s profits on his 
burning oil can be said to be wil, but it covers his 
expenses. 

From the 34 poods of crude oil, one pood of 
burning oil has been extracted ; one pood of the 
residuum will be burned under the still or boiler 
during the process of refining, so that there still 
remains one pood and a half of ‘‘ astatki,” or resi- 
duum, on which the refiner has to make his profits. 
The present price of ‘‘astatki” at Baku is four 
copecks a pood, so that the refiner should make a 
clear profit of almost two copecks a pood (or about 
2s. 6d. aton) on every pood of crude oil that passes 
through his stills. But here another difficulty 
occurs, there is but a small market for astatki, as is 
well shown by the immense quantities that are daily 
wasted. 

Could this residuum be put on the seaboard at a 
cost of say 15 copecks per pood (or from 18s. to 19s. 
per ton), there would be an immense market for it, 
as it would quickly replace coal for fuel on vessels 
in the Mediterranean and East, but at present it is 
mostly burned on the Caspian Sea or is sent to 
Russia, while a portion is used in the manufacture 
of lubricating oil ; but this class of Russian oils is 
gradually losing favour in the European markets, 
for the reason that all Russian lubricating oils 
yet produced have the property of oxidising or 
gumming, and buyers of these oils are gradually re- 
turning to the purchase of American brands which 
they relinquished some years ago for the Russian. 
The price of refined petroleum at Batoum may be 
taken as varying from 33 to 40 copecks a pood, or 
almost the same as American refined is worth in 
New York; so we see that when facilities are 
afforded for a large transportation of the Russian 
oil, the two will meet on almost even terms in 
Europe, provided Russia does not place an export 
duty on petroleum. 

That the petroleum regions of Baku will become 
important in the near future, is unquestionable, and 
all that is needed to bring about this change is to 
find a method by which large quantities of petro- 
leum may be placed on the Black Sea coast econo- 
mically. To attain this end, but one practical mode 
presents itself, viz., the construction of a pipe line 
of large diameter either from Baku or Petrofsk on 
the Caspian Sea to Poti or Sukum on the Black Sea. 

A line was projected and surveyed in 1877 by an 
American, who was the first projector of the petro- 
leum pipe line from the Pennsylvania oil regions to 
Pittsburg in 1861 and 1862, and who had a wide 
experience in this branch. The Russian Govern- 
ment procrastinated in giving a concession, and the 
capitalists who were prepared to construct the line, 
withdrew their support. This line was from Baku 
to Poti, a distance of nearly 500 miles, and the 
estimate cost was about 1,500,000/. The transport 
capacity was to have been 25,000 barrels per day. 

In 1882, the same gentleman projected a second 
line, so as to admit the transportation to Russia or 
abroad throughout the entire year; the length of 
this line was only some 350 miles. It commenced 
near Petrovsk on the Caspian, crossed the railroad at 
Procladni, near Vladicaucase, from which point 
the oil could have been transported into Russia 
at any season. The line then passed up the 
valley of the River Backsan, utilising its never 
ceasing water power to elevate the oil-by a series of 
turbine wheels over a height of nearly 12,000 ft., 
from which point the oil would have descended by 
gravity nearly the entire distance to Sukum on the 
Black Sea coast. The capacity of this line was in- 
tended to be 60,000 barrels per day. 

Either of these pipe lines would have elevated 
the petroleum commerce of Russia to a level with, 
if not to a higher development than that of America; 
but all affairs in Russia which promise beneficial 
commercial results to the country are thwarted. 

Bya line of moderate capacity petroleum could 
be transported from the Caspian to the Black Sea at 
about 7 copecks per pon (8s. 6d.) perton. It would 
necessitate the establishment of petroleum refineries 


of modern design on the Black Sea coast and 
adequate lines of tank steamers to transport the 


products to European and Oriental markets ; the 
cheapness at which these could be sold would 
utterly prohibit any possibility of American com- 
petition. 

During the last two years, a new factor has made 
its appearance and must not be disregarded by 
those occupying themselves with pipe line projects 
from the Caspian to the Black Sea. It seems to 
the writer that before capitalists will embark their 
means in them they will calculate the probabilities 
of the possible development in the near future of 
rich petroleum depusits so near the seaboard, not 
only of the Caucasus and in the Kuban and the 
Rion Valley; but in Egypt, Arabia, Persia, and 
British India. These long Caucasus pipe lines 
would be almost utterly a dead loss should these 
places be successfully developed. 

The cost of pipe lines and of all machinery con- 
nected with petroleum mining in Russia is nearly 
double their cost in America, as the import duties 
are almost as great as the value of the material, so 
that the whole Russian commerce is too heavily 
handicapped to compete with America on fair terms. 
Crude oil can be produced protitably in America at 
from 60 to 80 cents a barrel ; this will yield 75 per 
cent. of burning oil, 15 per cent. of benzine, and 
4 per cent. of other valuable products, and with five 
pipe lines already amortised from the oil regions to 
the seaboard, this oil can be placed on the seaboard 
for from 5 to 6 cents a barrel. ; 

In Baku crude oil can be produced for 10 cents a 
barrel, and could be transported to the Black Sea for 
20 cents more ; but this petroleum will only yield 
30 per cent. of illuminating oil, the balance, say 
65 per cent., would be astatki, and would easily 
sell for say 75 cents a barrel, or say 20s. a ton, the 
price of coal. But I fear those happy times when 
we shall be able to purchase petroleum at these 
prices on the Black Sea, are in the remote future, 
for not less than two millions of pounds sterling 
must be invested in pipe lines and terminal facilities 
to permit their being attained, that is if the petro- 
leum has to come froin the Baku oil regions. 
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The Naval Annual, 1886. By Lord Brassgy, K.C.B. 
Portsmouth : J. Griffin and Co. 
[Frrst Notice. ] 

A NOTABLE addition has recently been made to the 
literature of our first line of defence in Lord Bras- 
sey’s ‘‘ Naval Annual.” The work is most welcome, 
and cannot fail to do good in enabling those who 
have no special means of information, to understand 
the chief features of our naval position amongst 
nations. The author, or, as he modestly styles 
himself, the compiler, is perhaps too ready to tint 
his deductions with the colour of the rose; but 
this is inevitable, remembering how recently he 
has held office at Whitehall, and the special circum- 
stances that marked his tenure. As the Annual 
gains in age, and the roseate pictures of Parlia- 
mentary official utterances fade on the memory, it 
will doubtless lose some of this sanguine exuber- 
ance of its first youth, and we shall have facts more 
soberly if less pleasingly contrasted. 

Lord Brassey’s new book is a continuation of, or 
at any rate, has grown out of, his larger work, 
‘“‘The British Navy,” published four years ago. 
We gladly pass over the opening chapters, for in 
spite of the author’s statement that with naval 
affairs politics should be forgotten, he devotes the 
early part of his book to a defence of the Liberal 
board to which he was attached. In discussing the 
comparative strength of maritime powers, the author 
does, in a tabular form, what Sir Nathaniel Bar- 
naby, in a recently published work, accomplished 
by diagrams. The latter plan shows the facts in 
the strongest contrast, although it is not so detailed 
and accurate. It is, however, by far the most 
striking, and therefore best adapted for a popular 
work. Lord Brassey would do well to follow Sir 
Nathaniel, and supplement his tables with a few 
sheets of diagrams in future issues of the Annual. 
The following may be quoted as showing the re- 
spective strengths in armoured ships of our own 
fleet, and that of our most important rivals : 

Lord Brassey favours Sir Nathaniel Barnaby’s 
system of taking displacement as the test of naval 
power. If it were necessary to base our estimate 
on one element alone, possibly displacement would 
be as good as any other, but the absurdity of such 
asystem must be evident. For instance, in the 

















Tables just quoted, the Hercules, with her 9 in. | 


of iron armour and 14 knot speed, scores equally 
per ton displacement with the French Amiral 
Baudin, to be completed next year, and which 
vessel will steam 15 knots, and has a maximum 
214in. of steel armour. The respective values of 


Armoured Ships, 1885, 









































England. | France. 
| | Dis | i 
P place- Displace- 
Class. pales ay Class. —_‘|Ships.| “SP Ae 
| | tons. | | tons. 

First .. ..| 13 | 121,920 Firet .. [9a 30,40 
Second .-| 14 | 85,940 Second 1.32 87,200 
Third .. al | 112,410 (‘Third .. oat |} 61,931 
Coast defence) 14 | 41,530 Coast defence | 12 34,352 

—- —————_ — —-— — --___ 

Total “| 55 | 861,800 | Total .-| 40 | 213,883 

Armoured Ships, 1890. 
England. | France. 
! | a | Riiap 
lope. | Displace- | lens Displace- 
Class. pas Ee | Class. ee ment. 

5 | tons. | | | tons. 
Eirst --| 22 | 210,560 First .. 10 105,314 
Second «al ae 141,920 Second | 18 126,740 
Third .. ..| 12 98,3880 Third.. ..| 4 19,887 
Coast defence | 14 , 41,530 Coast defence| 19 | 42,212 

a 
Total | 72 492,390 Total 


-.| 61 | 294,153 
the two materials, iron and steel, for ships’ armour 
will be fully appreciated by those who have read 
our recent articles on this subject.* Putting aside, 
however, the question of disposition of armour and 
the material of which it is composed, the English 
fleet is greatly superior to that of France in first- 
class armour-clad vessels, 

Amongst the second-class ironclads of the two 
nations, perhaps the most notable feature is that 
eight of the eighteen French vessels are built of 
wood, The French have, however, a marked 
superiority in thickness of armour and heavy arma- 
ment, whilst we excel in speed. Thus the Caiman 
and Requin, the two most recently launched ships 
of our neighbours, have 19}in. of armour. This is 
of Creusdt steel, and is arranged in a continuous 
belt thinner at the ends. The speed of these ships 
is set down at 144 knots. Amongst our own most 
recent ships of the second class is the Orlando, 
launched last August, the first of seven of a new 
design. The Undaunted and Australia, of the same 
type, were launched on the 23rd ult. These have 
a maximum thickness of 10in. of compound armour, 
but their speed is estimated at 18 knots. It will 
not, of course, be supposed that we put these vessels 
forward as suitable for comparison on other points ; 
for instance, the French ships are 7200 tons dis- 
placement, whilst our own are only 5000 tons. If, 
however, we take the French Furicux of 5560 tons, 
launched in 1883, we find that the armour is 20 in. 
thick, and the speed 14 knots. 

It is in this important question of speed, then, 
that we chiefly excel our most powerful rival, and it is 
a most gratifying fact that it should be so, remember- 
ing the vast mercantile fleet of swift steamers that 
would require protection in the event of war. 
Thirteen of the French vessels in the second- 
class range between 144 and 14 knots, the former 
being the highest speed; whilst we have seven 
vessels of 18 knots, two of 17 knots, two over 15 
knots, and three over 14 knots. In order to claim 
this superiority, however, we must borrow from the 
future, for it must be remembered that the Tables 
we are discussing deal with ships built and building. 
Thus if the compiler had taken only ships actually 
launched he would have had to deduct from the 
English strength the seven 18-knot vessels of 5000 
tons each, thus giving the French a superiority in 
tonnage of about 20,000 tons. The French would 
then have had only five ships under 14 knots, and 
we should have had ten, whilst to set against their 
thirteen 14-knot ships we should only have had 
seven above that speed. Since Lord Brassey’s book 
was published the French authorities have given 
orders for two large cruisers to be laid down in the 
National Dockyards. These are to be of 5766 and 
7000 tons respectively, and are to be ready in 1888. 
They are to be 19-knot ships, and will be protected 
by armour. Some other smaller cruisers are also to 
be commenced at once, three of 4200 tons having 
been already laid down at Cherbourg, Brest, and 
Rochefort respectively. 

It is an unfortunate fact, however, that should 


* See ENGINEERING, pp. 425 and 450 ante, rs 
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French and English ships of the second class ever 
come to an engagement, our superiority in speed 
would be likely to serve us in better stead in avoid- 
ing than in pursuing our enemy. In the whole list 
there are but two English ships carrying breech- 
loading guns of over 22 tons. These are the Con- 
queror and Hero, each armed with two 43-ton 
guns. Next in order of importance come the seven 
belted cruisers of the Orlando type. These have 
each two 22-ton guns. The only other breech- 
loaders in this class are the eight 18-ton guns 
divided equally between the Imperieuse and War- 
spite. Against this list the French have the 
Caiman, Requin, Indomptable, and Terrible, each 
armed with two 75-ton guns, the Furieux, with 
two 47-ton guns, the Fulminant and Tonnerre, 
each with two 28-ton guns, and the Vauban 
and Duguesclin, each with four 18}-ton guns. All 
these, it may be mentioned, are iron or steel built 
ships. Inthe matter of armour the comparison in 
thisclass is by no means favourable toourselves. Thus 
amongst theships recently named we have two ships, 
the Conqueror and Hero, with 12 in. armour, whilst 
allthe rest have 10in. armour. The Rupert has 14in, 
iron armour, but being armed with muzzle-loader 
guns, she was not mentioned in our last list. On 
the other hand, there are in the French service the 
Furieux and Indomptable, each with 20in. of 
armour, the ,Terrible, Caiman, and Requin each 
with 19}in., the Fulminant and Tonnerre each 
with 13 in., whilst the Vauban has only 10 in. 
Leaving out the wooden vessels of France, and our 
own muzzle-loader armed vessels, we get the follow- 
ing averages : 

















| 
Number | Displace- |Maximum Heavy Ar- 
of Ships.| ment. | Speed. | Armour. | mament. 
tons knots | in, | tons per 
| | ship. 
France eal 10 6581 14.03 | 15,25 113.80 
England | ll 5652 17,33 | 10.4 56.72 











These elements of offence and defence do not of 
course exhaust the subject, and a far more elabo- 
rate comparison would be required to enable the 
naval critic to arrive at a fair estimate of the re- 
spective powers of the ships. They will, however, 
show how misleading a bald enumeration of num- 
bers and displacement tonnage may be. Again, the 
speeds of some of the untried ships may turn out 
faster than estimated, as in the case of the Benbow, 
which made 173 knots on her trial run a short time 
ago. On the other hand, some ships may fall short, 
as in the case of the Imperieuse, which only made, 
on her official trial, 16.68 knots in place of an 
expected 17 knots, although that speed is said to 
have been reached on the occasion of a short pre- 
liminary run. Whether it is wise to place so much 
reliance on speed at the expense of armour and 
heavy armament nothing but actual conflict will 
ever determine, so we hope to remain in ignorance 
for all time. Of one thing we may be certain, 
however, it is impossible to produce a type of war 
vessel that will please all critics. 

Some consider speed, others armament, and 
again, others armour of paramount importance ; 
and even in these points of difference there are 
subdivisions. Sir Edward Reed would spread his 
mail over the whole length of the vessel, and indeed 
undergird his ship with it. Sir Nathaniel Barnaby 
would place it inside and concentrate it around the 
vital parts, whilst Sir Cooper Key would consider 
a vessel so constructed unworthy to rank with our 
first-class armoured vessels on any consideration. 
We are told that a sketch design was once prepared 
at the Admiralty to embrace all the more important 
conditions which have been demanded by various 
critics, and the cost of such a vessel was estimated 
at 1,800,000I. ! 

The third-class armoured vessels, of which we 
possess a decided preponderance in numbers and 
tonnage, are ships of obsoletetypes. Amongst the 
coast defence vessels the Glatton is the chief. She 
is of 4910 tons displacement, having 12 in. to 10in. 
of iron armour on the side, and 18 in. to 20 in. 
on the turret. She carries two 25-ton muzzle- 
loading guns, two light guns, three quick-firing 
guns, and four machine guns; there are also two 
torpedo tubes. Her speed is stated to be 12 knots. 
Next are four vessels of the Gorgon type. They 
are 3480 tons displacement, have 10 in. of armour, 
and carry four 18-ton guns. Their speed is some- 
thing about 11 knots. In this class the French have 
three vessels of greater power than we possess. 
These are the Tonnant, 4707 tons, having 13 in. of 








armour, two 47-ton guns, and a speed of 11 knots ; 
the Tempéte, of 4523 tons, 13 in, of armour, two 
28-ton guns, and 12.8 knots speed, and the Ven- 
geur, asimilar ship armed with two 48-ton guns 
and having a speed of 10.83 knots. 

The unarmoured ships of the British Navy con- 
stitute a long list, over 120 vessels being enumerated. 
It must not be supposed, however, that the ‘‘ un- 
armoured” ships are all without armour protection 
of any sort. For instance, there are such vessels 
as the second-class cruiser Mersey, and her sister 
ships the Severn, the Thames, and the Forth. 
These are styled ‘‘ protected ships,’ having an 
armoured deck 3 in. thick on the slopes. The 
Polyphemus is also included amongst the un- 
armoured ships, although, as is well known, she has 
armour plates of Whitworth steel. Altogether 
there are 27 vessels, into which more or less armour 
has been worked. The French list comprises 119 
unarmoured vessels, or if we include the Torbin, 
which we believe is a similar ship to the cruiser 
Surcouf, the total reaches 120. Of these 54 are 
built of wood, amongst others the cruisers Aréthuse 
and the Dubourdieu, each of 3400 tons, the 
Iphigénie of 3200 tons, the Flore of 3500 tons, and 
the Magicienne of 3400 tons. The years of launch 
of these taken in order given were 1882, 1884, 1881, 
1869, and 1861 respectively. 

From the whole number of these unarmoured 
ships Lord Brassey has chosen 29 English and 18 
French vessels as examples, his selection being 
guided by their respective speeds. The English 
vessels have a total displacement of 71,830 tons. 
The average speed is 17.5 knots, ranging between 
the 19 knots of the four Grasshoppers and the 16 
knots of the Inconstant and Shah. The following 
vessels are set down at 17 knots: Polyphemus, 
Alacrity, Surprise, four Leanders, eight Archers, 
and two Scouts ; whilst the Iris, Mercury, and four 
Merseys are ranked as 18-knot vessels. It will be 
seen that here again we have to make.a heavy draft 
on the future. The following are the French 
vessels selected for comparison : Duquesne, Tour- 
ville, and Sfax, of 16 knots; the Condor, of 18 
knots ; eight Bombes ; and the Milan, of 18 knots ; 
and finally the Tage and Amiral Cécille, of 19 
knots. The mean speed of all these vessels is also 
173 knots. 

There is an important point of difference in these 
two lists. The fastest English vessels, the four 19- 
knot Grasshoppers, are small craft of 450 tons 
each, whilst the French 19-knot vessels are ships of 
7045 tons and 5766 tons respectively. The last- 
named of these, the Amiral Cécille, is of a new 
type, which has attracted a good deal of attention 
of late. She will not be completed for eighteen 
months or more, and her trial will be looked forward 
to with considerable interest. There will be an 
armoured deck running the whole length of the 
ship. She will be propelled by twin screws. There 
will also be a ‘‘cellular deck,” and on a higher 
level a cofferdam filled with cellulose, will extend 
right round the vessel. The armament will consist 
of six 16-cm. and ten 14-cm. breechloading guns, 
besides three quick-firing and ten machine guns. 
This vessel will be 379 ft. long by 49 ft. 3 in. wide, 
and is estimated to give 9600 indicated horse-power 
with forced draught. There will be three square- 
rigged masts. The French Bombes are 320 tons 
each as against the English Grasshoppers of 450 tons 
each. They are lightly built of steel and have twin 
screws. They are 197 ft. by 21 ft. 6 in., and 
will give 1800 indicated horse-power with forced 
draught. There are two tubes for fish torpedoes. 
It will be seen that Lord Brassey does not 
include the cruiser Surcouf, or her sister ship, 
the Torbin. These two vessels have, however, 
been commenced at Cherbourg and Rochefort re- 
spectively since the time Lord Brassey’s book 
doubtless went to press. The former, however, 
is mentioned in the full list of French un- 
armoured vessels, but as the dimensions are not 
given, we will add thei here: Length over all, 
312 ft. ; extreme breadth, 30 ft. 6 in. ; depth of 
hold, 26 ft. ; draught amidships, 14 ft. ; displace- 
ment, 1844 tons. The collective power of each 
vessel—they are to be twin screw—is 6000 horse 
indicated, for which the speed is to be 19} knots. 
The armament will consist of two 14-cm. guns 
forward, three quick-firing guns, and four machine 
guns. There will be five torpedo guns, two for- 
ward, one on each side, and one aft. The addition 
of these two remarkable vessels would largely swell 
the French average in thisclass. It will be noticed 
they are over 10 beams long, a proportion of length 








to width which has never been built in any ship for 
the British Navy. The majority of English un- 
armoured ships of 300 ft. have a width of 46 ft. 
These are the proportions of the Mercury and the 
later cruisers of the Leander type. The former 
draws 22 ft. of water, has a displacement of 3730 
tons, and with an indicated horse-power of 7290 
steams over 18}knots. By these figures it would 
appear that the Surcouf has a proportion of 
length to beam of 10.19, and the Mercury 6.52. 
The Surcouf has 3.25 indicated horse-power per 
ton displacement and the Mercury 1.95. These 
figures show the enormous price to be paid 
for the extra knot speed promised in the French 
ships, but then the advantage of this extra knot is 
also enormous. It must be remembered, however, 
that the Mercury’s trial was run seven years ago, 
she had not the advantage of forced draught, and 
the steam pressure of about 64 lb. was doubtless 
far lower than that at which the French boats will 
be worked at. The speed in question, too, 18.6 knots, 
was the mean of a long run, from the Warner to 
Portland and back ; on a short trip, four miles, the 
Mercury made 18.876 knots with 7514 indicated 
horse-power. The weather, however, on the long 
run was all that could be desired, the sea being as 
smooth as a duckpond. There is no doubt that an 
enemy’s Surcouf ranging the seas in a time of 
war would bea most disquieting element to British 
shipowners, and indeed to British food consumers 
at large. How far an armed Etruria with her 520 ft. 
length, and 20.23 knots speed, would be an answer 
to these cruisers, it is useless to inquire with our 
present limited knowledge of the French vessels. 
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MESSRS. PIGGOTT AND CO.’S WORKS, 
BIRMINGHAM. 

Amongst the works most interesting to engineers 
thrown open to the members at the last meeting 
of the British Association, were those of Messrs. 
Thomas Piggott and Co., of Spring Hill, Bir- 
mingham, of which we now propose giving a short 
account. 

Various excellent examples of their manufactures 
were shown by this firm at the recent Bingley Hall 
Exhibition, at Birmingham, and amongst these 
perhaps the most interesting were some wrought- 
iron hemispherical pans such as are used in the 
manufacture of sugar, saltpetre, &c. The ordinary 
method of making such pans is to cut triangular 
pieces from rolled plate and stamp or hammer 
them into segments of a sphere. The parts are 
then joined by butt straps outside, with flush 
rivetting inside. In spite of all care, however, 
a smooth surface is not always obtained, and any 
inequality on the inside of a pan has a material 
effect on the ease with which the work can be 
carried on. It will easily be imagined, too, that 
heavy butt pieces are not a desirable feature ina 
pan that has to be used for boiling a liquid, to say 
nothing of extra weight and cost. In order to 
overcome these difficulties Messrs. Piggott have 
adopted a method of welding the segments together, 
in place of rivetting them, and to do this they have 
erected a gas welding plant, with a description of 
which we may commence our notice of the Spring 
Hill Works. 

The gas-welding plant consists firstly of a Roots 
blower, by which gas and air are drawn in, and 
being converted into an explosive mixture, are 
forced into a main from which branch the various 
supply pipes leading to the tuyeres that constitute 
the welding furnaces. These tuyeres are suspended 
about 4 ft. from the ground, so as to be at a conve- 
nient height for handling the work. The mouth of 
the tuyere points downwards, so that the mixture 
of gas and air impinges on a fireclay lump placed 
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THE REFINEMENT OF PETROLEUM; SULPHURIC ACID PLANT. 
(For Description, see Page 609.) 
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beneath. Just in front of the space thus formed 
between the fireclay and tuyere mouth, there is 
placed an anvil which is formed to take a beak, or 
adjustable surface; different forms of beak being 
used according to the shape of the work to be 
operated upon. For instance, in welding sugar- 
pans, which are hemispherical, the beak would have 
a convex surface corresponding to the interior of 
the sphere of which the pan would form a part. 
Above the anvil is a steam hammer which performs 
the welding operation. The segments of the pan 
are held together by a bolt or two, and the edges 
to be welded are lapped over each other. The 
pan thus roughly formed is taken by a double 

















pair of jaws, mounted on a carriage, and is 
placed between the tuyere mouth and the fire- 
clay lump. As the edges of the seam come under 
the influence of the blast they are brought to 
a welding heat and are then carried over the 
anvil adjacent, when the hammer soon effects the 
weld. The jaws which hold the work are actuated 
by gearing in the carriage, the piece being turned 
continuously as the iron is heated to the welding 
temperature. In apportioning the mixture of air 
and gas, which is done by regulating the suctions of 
the blower by means of valves, care is taken to give 
an excess of gas so that no oxidation of the metal 
takes place during the process of heating, and 





scale does not form. As a matter of practice, 
Messrs. Piggott say that they have no trouble 
in making the most difficult welds without flux ; 
and from numerous tensile and other tests made, 
they believe that the welding is practically com- 
plete over the whole of the contact surfaces, as 
they can discover no weakness at the point of 
welding. 

It will be noticed that with this process an ex- 
plosive mixture of gas and air is circulating through 
a system of mains and pipes, the outlets to which 
are in direct communication with fires caused by the 
combustion of this mixture of air and gas. No doubt 
it may occur to some of our readers that there is here 
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MULTIPLE RADIAL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 
(For Description, see Page 614.) 
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good material for an explosion in the pipes, and asa| flame from travelling backward, but should the 
matter of fact explosions are not unknown. Ample | blower stop an explosion is sure to occur. On such 
provision is, however, made to prevent disastrous | an occasion the gas and air go off with a tremendous 


consequences, by the application of numerous safety | report, but there is absolutely no danger—indeed, | 


valves of an ‘‘ untamperable” description, through-|on one occasion, we are told, a man’s head was 
out the system of pipes. These safety valves con-| within a foot or so of a pipe that burst, and it (the 


frequent, but with experience the men have become 
more careful, and there has not been an explosion 
| for over a year past. 

| This system of welding was originally introduced 
jinto these works for the purpose of making the 
|pipes of the large wrought-iron main of the 










When these water Ly 
india-rubber pipe placed at necessary intervals.| work the blower is kept running, and the gas/ works were laid down it was necessary to take the j 
The material is amply strong to resist the pressure | supply is turned off, so that nothing but air comes | material five or six hundred miles by bullock wagon, ii 
of the blast, but naturally gives way long before | through, and the fire goes out of itself. When the | and it may easily be imagined how material a saving 
the iron tube, The speed of the blast prevents the | process was first introduced explosions were not in- | was effected by using wrought-iron pipes, perhaps 


sist of india-rubber diaphragms in short lengths of | head) experienced no inconvenience. In stopping | Kimberley Water Works. 
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oue-fourth the weight of those that would have 
been required if of ordinary cast-iron, Putting 
aside such exceptional cases of expensive transport, 
however, Messrs. Piggott state that, per foot run, 
these welded wrought-iron pipes, if of large size, 
are cheaper in the end than cast-iron pipes for 
similar purposes. Ten inches in diameter is the 
smallest size made, and tubes of any size likely to be 
required can be produced in lengths up to 15 ft. 

Messrs. Lloyd and Lloyd, of Birmingham, also use 
this process of tube welding, and we believe were the 
first to adopt it. They make large quantities of 
torpedo reservoirs, railway brake reservoirs, and 
many other articles of a similar nature. In the 
Bingley Hall Exhibition they showed some very 
fine examples of 48 in. in diameter tubes welded 
in this way. The Leeds Forge have similar appli- 
ances for welding Fox’s flues and furnaces. 

Whilst speaking of the tubes for the Kimberley 
Water Works, we may make reference to a pair of 
rolls that Messrs. Piggott specially designed for 
this job. Asa great many pipes of a similar kind 
had to be made, and time was an object, it was 
sought to do away with the cumbrous mode of lift- 
ing the top roll then in use. The roll was therefore 
made to withdraw endways through the housing. 
A pair of screws, lying parallel with the top roll, 
but placed on a supplemental frame out beyond the 
rolls themselves, was provided. These were worked 
by a couple of nuts, which were in turn actuated by 
a pitch chain worked from the engine. By this 
gear the top roll could be withdrawn and run back 
in thirty seconds, the sheet, rolled to the required 
cylindrical form, having been removed in the mean 
time. This arrangement of rolls is to a certain 
extent a necessity for the welded tubes, as they get 
atrifie out of shape in the fire, and require straighten- 


ing. With the withdrawing top roll this is easily 
done. The roll is pulled back, the tube is placed 


on the two bottom rolls, and the top roll is then 
passed inside it, when the operation of rolling can 
be immediately performed. 

At the time of our visit to these works Messrs. 
Piggott had in their yard the last section of an im- 
portant order for the New South Wales Govern- 
ment. This was a wrought-iron tube to form an 
aqueduct for the Sydney Water Works. A number 
of these tubes varying between 150 ft. and 655 ft. 
long have been supplied to carry the water from 
the country to the city across certain deep creeks. 
The pipes are 8 ft. in diameter and are built up of 
plates about 12 ft. long and 5 ft. wide, varying in 
thickness from j; in. to 2 in., the joints being lapped 
in a longitudinal direction and having a double 
row of } in, rivets. The circumferential joints are 
butted and covered with strips 14 in. wide having 
four rows of in. rivets. The tubes are hooped 
at intervals with rings of girder iron about 10 in. 
deep. These rings are to give stiffness, They are 
not connected except by the skin plating. The total 
weight of these tubes is 1400 tons. 

Messrs. Piggott and Co. are, as most of our 
readers are aware, largely engaged in the production 
of gas works plant. At the time of our visit they 
had in hand a large gasholder for Brisbane ; and they 
have just completed a still largerone forSydney. The 
latter is 200 ft. in diameter, and contains 1100 tons 
of wrought iron. Piggott’s wrought-iron hydraulic 
joint for telescopic gasholders is a well-known 
arrangement which has been successfully applied in 
many instances, 

We have not space to enter into the rest of the 
work now in progress in these shops and yard. 
Boiler-making forms a large item, there being an 
extensive hydraulic rivetting plant consisting of 
seven machines, and machines for drilling holes in 
position, besides the other usual appliances. 
Bridges, girders, galvanising bars, the latter being 
quite a special branch of trade with this firm ; 
general engineering work and engine-making were 
also being carried on, An extensive department 
is devoted to boiler mountings «nd brass and gun- 
metal fittings of various kinds. The shops and 
yards cover over seven acres, and 500 men are 
employed, exclusive of outworkers erecting gas 
plants and carrying out various contracts at home 
and abroad. 








SPECIAL DRILLING MACHINE. 

We illustrate this week on page 613 a special drill- 
ing machine made by Messrs. Francis Berry and Sons, 
of Sowerby Bridge, this machine having been specially 
arranged for the use of manufacturers of vertical and 
horizontal boilers, steam cranes, portable engines, &c. 

As will be seen from the engraving, the machine 








consists of three double-geared radial drilling machines, 
each with a radius of 4 ft., each radial arm having a 
steel spindle 2 in, in diameter, and a self-acting and 
hand-feed range for a depth of 12 in. These drills are 
bolted to a cast-iron wall-plate 14 ft. Gin. long by 
6 ft. 3 in. wide, planed perfectly true, and with six 
T slots, equidistant, planed out, and running from 
end toend. ‘This plate carries the three drills, and by 
means of the T slots, these drills can be moved into 
various positions, either vertically or pes grey 
within the limits of the plate, to suit the work to be 
operated upon. 

The top driving apparatus is also bolted to a wall- 
plate with T slots from end to end, so that the driving 
apparatus can be moved along to suit the varying 
position of the drills. 

The particular machine illustrated was designed and 
made by Messrs. F. Berry and Sons for Messrs. Sto- 
thert and Pitt, Limited, engineers, Bath, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4, 1886. 

Ene isu orders for American railway securities are 
giving considerable tone to stock markets in Boston, 
New York, and Philadelphia. The railway returns of 
the past few days have given confidence to speculators 
and investors, and negotiations that have been hanging 
fire some time in Wall-street, are now going through 
successfully, involving the loaning of several millions 
of dollars for construction of roads in the south and 
south-west. The railroad mileage so far this year 
foots up 6000 miles, The December construction will 
be about 800 miles. Inquiries have been made this 
week for large supplies of English Bessemer, steel rail 
blooms, speigeleisen, besides plates, cutlery, hard- 
ware, and steel and ironrods. Very heavy transactions 
are likely to take place ina short time because of the 
increasing necessities of American buyers and the 
stronger probabilities of an advancing tendency abroad. 
The chief demand will be for slabs and ingots. 
American quotations are 30 dols. to 31 dols. at tide 
water for slabs; steel rail blooms, 28 dols. ; foreign 
slabs 30 dols. to 30.50 dols. American steel rails are 
selling at 35 dols., but makers are endeavouring to dis- 
courage the placing of contracts which cannot be 
executed until Mayor June. The anticipation is that 


during the winter months the requirements of the] q, 


coming year will manifest themselves more clearly, and 
that inthe mean time prices abroad may advance and 
thus allow an advance on this side. The entire iron and 
steel making capacity of the States is being crowded, 
and stocks are light everywhere. The consumptive 
capacity of the States has reached its highest recorded 
limits. The blast furnace capacity is being increased, and 
by midsummer will reach 125,000 tons, or pees 
128,000 tons. Eight blast furnaces are projected ; most 
of them in the Southern States, where there are ex- 
ceptional opportunities for economic production ; 
5,000,000 dols. have been subscribed for blast furnaces, 
rolling mill, cokemaking, and mining enterprises in 
Tennessee and Alabama. Iron can be produced there of 
good quality at 10 dols. per ton, and northern makers 
are now recognising the fact that northern Alabama 
competition will be a very serious factor in the near 
future. Prices for material are: Bessemer, 19.50 dols. 
to 20.50 dols. ; speigeleisen, English, 27 dols. for 20 per 
cent. ; ferro-manganese, 65 dols. ; forge iron, 16 dols, 
to 17 dols.; foundry, 17 dols. to 20 dols.; nails are 
2 dols. to 2.10 dols. ; old rails, 22 dols. to 23 dols., 
with none in the market, 








ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE Eprtor OF ENGINEERING. 

Srr,—I am surprised at the letter of a Mr. Fernie in 
your issue of the 3rd inst., on the subject of English v. 
American locomotives. All practical men know that for 
a new country, where the railways are of the rudest 
construction and unfenced, the American type of engine 
is the best suited ; but that for an old country where the 
railways are fenced, the road smooth, and high speed a 
necessity, that there are no locomotives in the world 
eg to those of Great Britain. 

{r. Fernie will do well to remember that the Stephen- 
sons designed the type of locomotives for both countries, 
and that in the case of America they kept clearly in view 
the nature of the work it had to perform. 

It is to be hoped that these silly vapourings about the 
superiority of American over British engines will now 
cease, for certainly the ‘‘ comparison is ridiculous,” and 
Mr. Fernie may save himself the trouble of attempting 
to throw dust into the eyes of British locomotive engi- 
neers, Your obedient servant, 

JOHN GUTHRIE, 

Panmure-street, Dundee, December 7, 1886, 





To THE EprTor oF ENGINEERING. 
S1r,—Whilst I have been pleased to read Mr. Fernie’s 
letter in your issue of the 3rd inst.—for in it I see an 
attempt to raise English locomotive practice out of a deep 
rut—I could wish that he would also give a little more 
attention to certain points which might prevent him 
falling into error. 
Ir. Fernie roundly abuses the wrought-iron wheel 
centre. Now even assuming its construction to be faulty 
in principle, is it not a fact, Sir, that the wrought-iron 








wheel is par excellence the most enduring and most reliable 
part of an English locomotive? Have instances been 
known of accident arising from the failure of wrought- 
iron wheels? Ibelievenone. Again, even supposing that 
the American practice of making wheels of cast iron were 
attempted, the result would be failure. English cast iron 
lacks the quality which makes it safe to use cast iron for 
wheels in America. I would point out, however, that 
for goods engines, which in England have quite largely 
been fitted with cast-iron wheels, the form in which the 
metal is disposed is much inferior to the practice followed in 
America, and the appearance also is not so good and neat. 

Mr. Fernie touches on many other points, however, 
with greater force than he has given to the wheel. He 
instances the copper firebox and the brass tubes as being 
superseded in America. This is so. Why is it, then, 
that steel has not been used successfully in England? Is 
there any good reason why steel, which forms the furnace 
parts of every high-class Lancashire boiler, should not be 
successfully applied to locomotives? What have such 
firms as the Hallside Company or the Bolton Company to 
say to a denial of this possibility? Of the crank axle, 
what defence can be made to outweigh its defects and the 
dangers arising from them? As now made they are 
doubtless monuments of the machinist’s skill, but are they 
scientific in design or even decently mechanical? So long 
as inside cylinders are employed the crank-axle will 
endure, but beyond the warmth due to placing cylinders 
in the smokebox, inside cylinders are not better than out- 
side. I do not, of course, refer to such unscientific design 
as evinced by the inclined outside cylinder, which should 
never be used. 

Outside cylinders are in no way more difficult to balance 
than inside, but in how many English engines is the 
balancing properly effected? Do we not repeatedly see 
with inside cylinders the outside coupling-rod pins placed 
on the opposite centre from the inside crank-pin? This is 
a very common fault, and yet itis quite opposed to correct 
principles of balance, and is defended under the mistaken 
idea that such a position helps to reduce the weight of 
counterbalance necessary. The coupling-rod pins should 
line with the inside crank-pins if of equal throw. They 
should at least be on same radial line. 

Again, outside cylinder engines are rarely balanced with 
due regard to the distance of-the cylinder centre from 
the centre of gravity of the balance weight. This distance, 
though small, involves a small counterbalance in the far 
wheel diametrically opposite its fellow in the near wheel. 
Each wheel then requires either two balance weights or 
an equivalent weight proportionately arranged. ‘The re- 
sultant weight will be differently disposed as regards the 
crank ‘on the two sides of the engine. Do we see this 
one? Iam told that American engines are truly 
balanced. I am, Sir, yours, &c., 

W. H. Booru. 
87, Exchange-buildings, Manchester. 





To THE Eprror oF ENGINEERING. 

Srr.—Referring to the portion of Mr. Fernie’s letter on 
locomotives, and not on watches and watchmaking, I see 
he appears to disapprove altogether of our English prac- 
tices, viz. : 

Inside cylinders, 

Plate framing. 

The English wheel. 

Crank axles. 

Copper fireboxes, 

The weight of English locomotives. 

He talks about the English Ucginning to use outside 
cylinders and hogie engines. 

With regard to inside cylinders I think them best, as 
they are cheaper; they are kept warm by the smokebox, 
which prevents radiation to a great degree, and acts asa 
superheater, which wood lagging does not. Inside cy- 
linders make a steadier engine at our high speeds, which 
are rarely obtained by American trains, although ‘‘ the 
brave boys have to be strapped on coolly taking diagrams.” 
When cylinders above 18 in. in diameter are required 
(which are the largest generally employed, though there 
are a few19in. and 20 in.), the steam chests may be 
placed on top or bottom, thus securing closer cylinder 
centres, giving ample bearing surfaces and thicker crank 
cheeks (especially if the Joy gear be used). 

Plate framing, I maintain, is stronger than bar, though 
much heavier, but that is an advantage to the English 
engineer, as more weight is put on the driving wheels. I 
can fancy English engineers putting the flimsy bar instead 
of the sound, rigid plate when they have a firm road be- 
neath the wheels. 

English wheels, Mr. Fernie says, ‘fare the most com- 
plicated, unscientific wheels under the sun—a built-up 
mass of unsuitable material, designed in a wheelwright’s 
shop and held together with their tyres by bolts and 
bandages.” What does he say to a solid cast-steel wheel, 
with steel tyre, in general use on the South-Eastern Rail- 
way and one or two other lines? 

The subject of crank-axles has been fought over and 
over again, and the Board of Trade returns always show 
a longer life to the crank axle than the straight. He(Mr. 
Fernie) says they are cramped. Axles driven from 19 in. 
by 26 in. inside cylinders, with the steam chest between, 
and inside framing, would, I am afraid, horrify Mr. 
Fernie, but strange to say, no bad results have hitherto 
been experienced from those in use on the South-Eastern 
bogie expresses, 

Copper fireboxes, I think, are worth the extra money 
spent on them, as they are not so liable to crack as stecl, 
and when steel does go the flaw goes straight through the 
plate. Copper is also a far better conductor of heat, and 
is a far tougher metal and more suitable for fireboxes 
than steel. 

Weightin a modern English engine is, of course, needed, 
as before mentioned, to secure adhesion tothe rails. It is 
the custom on many engines to put heavy castings for the 
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foot-plate ; on some engines, too, the boiler is actually 
made thicker by a 7, th stouter plate, merely for weight. 
Of course we know any English engine would crush an 
average American track. 

I fully agree with ‘‘ Fairplay’s” remarks concerning 
tight fits, as every one knows that English locomotives 
are better fitted than any others, therefore the most 
durable. With regard to Mr. Fernie’s remarks concern- 
ing English outside cylinder bogie engines just beginning 
to come into use, considering that Mr. Patrick Stirling, in 
his original express engines employed a bogie and outside 
cylinders coupled to 8 ft. driving single wheels, and in 
his more recent expresses for doing heavier work at the 
same speed and over the same road, uses inside cylinders 
coupled to 7 ft. 6 in. single drivers, and no bogie, these 
engines doing the fastest work in the world, I think 
these remarks of his incorrect ; besides, I think I am right 
in saying the English first adopted the bogie, and there 
are hundreds of bogie engines in the British Isles. 

Tam sorry Mr, Burnett, in one of his replies to Mr. 
Fernie, takes a Gladstone engine as a specimen of the 
English type, as they are the most costly class of engines 
ever built in England, except perhaps the North Western 
compounds. Though splendid machines and doing first- 
class work, they differ in a number of respects from the 
English typs ;for instance, Mr. Stroudley couples them 
in front, getting, as has been proved, a very steady engine, 
and avoiding an expensive bogie, though I think a bogie 
one of the best things possible in a single engine on a bad 
— He also follows the American practice of using iron 

ubes. 

Iam sorry Iam unable to sign my full name and ad. 
dress, but circumstances at present prevent. Hoping I 
have not intruded upon your valuable space. 


Iam, yours faithfuily, 
December 13, 1886. Ss. 





AMERICAN WAR VESSELS. 
To THE EDITOR OF ENGINEERING. 

Srr,—It was with great satisfaction I noticed there is, to 
say the least, considerable feeling in this country in the 
matter of the United States Government’s advertisement 
for designs of war vessels, as evinced by the correspon- 
dence that has passed between Mr. Ward, of Messrs. 
Denny, of Dumbarton, and the United States naval 
attaché, 

That the Navy alluded to in the following clause of the 
advertisement, *‘And especially from all naval con- 
structors, steam engineers, anil ordnance officers of the 
Navy having experience of such work,” is the United 
States Navy is doubtless correct, but when this advertise- 
ment is inserted in several of the principal advertising 
mediums in this country by the United States naval 
attaché it is not surprising that it should have been under- 
stood as Mr. Ward has done. 

Accepting this interpretation, however, at once raises 
the question, Is the United States Government about to 
request from its own paid officials by advertisements pub- 
lished in London plans and technical information as to how 
to proceed with any contemplated work? If such is the 
case the feelings of their own responsible officials, who, 
we are informed, are highly educated and competent men, 
may be better imagined than described. If the Admiralty 
were to advertise in a similar manner, either here or in 
New York, it would hardly be a matter of surprise if they 
immediately found themselves possessed of a considerable 
number of resignations, 

From these considerations I cannot believe that the 
advertisement in question is anything but a deliberate 
attempt to get as much as possible of the experience and 
information of this country from the class of officials de- 
scribed or from those intrusted by the country to carry 
out its requirements, and which trust should be respected. 

That the attempt so far has succeeded admirably will 
ba seen from the following extract quoted in your issue of 
September 3, from the Army and Navy Register, of 
Washington : ‘‘Secretary Whitney has determined to 
include in the list of new cruisers, for which proposals are 
invited, the large unarmoured cruiser authorised by the 
Bill passed two weeks ago, and has directed that for this 
vessel the plans prepared by Chief Constructor White, of 
England, for the ship known as No. 27, be used.” 

The Government can, of course, give the information if 
it chooses, and doubtless acted within its rights, as stated 
by Lord G. Hamilton, on being interrogated in Parlia- 
ment, ‘‘ That the naval attaché of the United States 
Legation had, on application to the Secretary of the 
Admiralty, received the sanction of the Board to certain 
information in connection with the construction of some 
of Her Majesty’s ships being furnished to him.” But is 
the country altogether well pleased at this action, which 
to a considerable extent means placing the ability and 
experience it pays for at the disposal of a foreign power, 
that we have been at war with, and have frequently been 
on anything but amicable terms? There is no one more 
devoutly hopes such may never be the case again; but in 
this changeful world, who can say but that our relations 
might be considerably strained even before some of the 
vessels contemplated are constructed. 

The extract above cited from the Army and Navy 
Register, of Washington, has caused much indignation, 
and however it may have come about, it surely indicates 
some want of care or appreciation of the trust imposed in 
certain departments of the Government. 

Is the same information open to any Government? or 
any Government with whom we are for the time being on 
friendly terms? If so, they can dispense to a great 
extent with the highly paid officials of their constructing 
departments, by a, applying to the British Govern- 
ment ; at any rate, the United States Government appear 
to consider this the case. 

The advertisement calls for designs of warships, &c., 
the merits of which are to be adjudged by a committee of 








their own officials, and who are to select those for adop- 
tion. Now I say that any naval architect or engineer. 
or committee as above, who is capable of judging of the 
merits of a design, iscapable of designing it himself, or 
having it designed according to their respective judg- 
ments. But it must be apparent to any one who has 
looked into this peculiar matter at all that it is either 
because the United States Government have no officials of 
the sort, or place no confidence in those they have, but 
think they can at any rate make a selection of designs. 
This of course can be done by the merest tyro; but do 
the United States Government really think they will 
induce men of any standing and ability to devote the 
great amount of time and expenditure of money necessary 
in preparing designs of a war vessel, the prospect of re- 
muneration for which depends on the merits of the design, 
and which are to be adjudged by judges, in whom the 
designer can have no confidence, any more than their 
masters ? 

From the above considerations the explanation of 
Captain Chadwick to Mr. Ward, that the Navy alluded 
to was the United States Navy, is strange, when the 
United States Navy possesses no officials with the degree 
of competency mentioned. If they have, why proceed as 
they have done? 

In conclusion I would only further add that I am not 
alone in considering the whole proceeding most question- 
able and utterly unworthy of a great and powerful 
nation. 

I remain, Sir, yours obediently, 
Jos1aH M‘GREGcorR. 
Crown Buildings, 78, Queen Victoria-street, 
London, E.C., December 9, 1886. 


BELL'S REAPING MACHINE. 
To THE EpiTor oF ENGINEERING. 

Sir,—I notice on page 581 in ENGINEERING for Decem- 
ber 3 the following paragraph in a letter signed John 
Fernie : 

‘* My first apprentice work was to help to erect a reap- 
ing machine, the invention of a Scotch clergyman. It 
was an exceedingly ingenious machine, pushed by horses, 
which, with wheels and driving a crank, worked a cutting 
apparatus consisting of a series of shears which clipped 
the stalks of corn, but the shears could not be protected 
from stones. The edges soon became blunt, and pushed 
out the corn instead of cutting it, and the machine was a 
failure.” 

To clear up any possible doubt in the history of this 
important invention, I wish to say : 

1. That the Rev. Patrick Bell, of Carmylie, was the 
only Scotch clergyman who invented a reaping machine, 
and which he did in the year 1826. It was an exceedingly 
ingenious machine, but it was in no way, as Mr, Fernie 
says, a failure. 

2. The original machine made in 1826 is now in the 
science collections of the South Kensington Museum, 
among its many other original historical machines. 

3. It actually worked from the year 1826 up to the year 
1867, in which year it cut the crops on the farm of Mr. 
George Bell, brother of the Rev. Patrick Bell, the inventor 
of the machine. It then passed into the possession of the 
Commissioners of Patents for exhibition in the Patent 
Museum, the contents of which have now been trans- 
ferred to the Science and Art Department by the Patent 
Bill of 1883. 

4, I should mention that the shears have an arrange- 
ment by which they can be lifted for cutting pg to 
varying distances from the ground; and as they can be 
lifted to the height of Gin. they could have been lifted 
clear of any stones. 








I am, Sir, yours, 
H. Struart-Worttry, 
Keeper Machinery Division, South Kensington 
Museum (late Curator, Patent Museum). 
December 12, 1886. 


EXPLOSION OF A TAR STILL AT 
GATESHEAD. 
To THE EpiToR OF ENGINEERING. 

Sir,—From the account of this lamentable accident 
which appeared in your last issue, it seems the cause of it 
was the choking up of the condenser pipes with naphtha- 
line. Such an accident from this cause can be prevented 
by a very simple appliance. The Scotch tars do not con- 
tain so much naphthaline as the English, but there is 
always, even with them, a possibility of choking, as, for 
instance, by the lower and coldest part of the condenser 
pipes slipping down from its proper place and thus causing 
that part to fill up with condensed and readily solidifying 
hydro-carbons. a this possible cause of accidents, 
we fitted all our stills nearly twenty years ago with this 
preventative. Each still has onthe top a dipping hole 
% in. in diameter and a jin. iron plug, weighing less 
than 4lb. The plug has a turned collar, and round the 
hole the plate is chipped and filed, so that the collar, 
when the plug is in position, rests on the plate like a flat- 
faced safety valve. It is not necessary, however, to be 
particular with the fitting as the plug soon gets coated 
with tar, which effectually prevents any vapour from 
issuing. The plug being very light and also loose in the 
hole, in the event of pressure arising and approaching 
danger, it is at once blown out, and thus relieves the still. 
It is also always in perfect working order, as it must be 
handled several times while the still is being charged, pre- 
venting the possibility of clogging. 

Another arrangement for a similar purpose, but fitted 
to our ammonia stills, is a Zin. bent glass tube with as 
much mercury in it as will rather more than balance 
the pressure b the still. If that pressure is, exceeded, the 
mercury is, of course, blown out; giving notice to the 
man in charge and at the same time letting the manager 
know, by the loss of the mercury, that the proper pressure 








has been exceeded. A column of water would also 
answer the same purpose, but the mercury is preferable. 
The mercury tube should be connected to that part of the 
still where the exhausted liquor, free from sulphuretted 
hydrogen, is. Ordinary safety valves are not always to 
be depended on in apparatus of this kind. 
Yours, &e., 
Gro. MILLER AND Co. 
Glasgow, December 14, 1886. 








FUEL GAS FOR GAS ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—From time to time you have drawn the attention 
of your readers to the above subject, and I venture to 
think the following particulars may not be without in- 
terest. 

Many Otto engines, in this and other countries, are now 
being driven with gas made with anthracite in the appa- 
ratus I have devised, and the average fuel consumption is 
under 14 ib. per indicated horse-power per hour. The 
weight of fuel consumed is thus considerably under that 
required for steam engines of equal power (say 40 horse- 
power and under) ; but in this country good anthracite 
can only be obtained in South Wales, and the transport 
charges to places far from this district are so great that 
in coal-yielding districts, what is gained in weight is 
nearly lost in price of fuel. 

For some time past I have been trying to use ordinary 
gas coke instead of anthracite, but have found it difficult 
to remove the clinker sufficiently to admit of the appa- 
ratus being worked continuously. I have now overcome 
this difficulty, and in conjunction with Messrs. Crossley 
Brothers, I have recently made a careful trial of an Otto 
engine, worked with gas made’from coke costing 53. 6d. 
per ton. The following are the results : 

Coke consumed for getting up fire in gene- Ib. 

rator=per working hour .. ‘ee «<< GF 
Net coke consumed in generator during 

one hour (by weighing machine) ... ear 
Add ten per cent. for clinker and ash ie: Qe 
Coke consumed in  superheating boiler 

during one hour aaa nd = Ee 


Total per hour, say ... --- 45.0 

Average indicated horse-power during trial 32 
.*. coke consumption in generator and 
boiler, including waste when getting up 


fires= - =1.4 lb. per indicated horse- 


power per hour. 


The gas generator was placed on a Pooley weighing ma- 
chine which was free to move up or down, as a loose water 
joint was provided in the vertical pipe which conveyed 
gas tothe engine. Readings of the weight on the machine 
and indicator diagrams on the engine were taken at fre- 
quent intervals, and in this way there was not only a 
record of the total fuel consumed during the trial, but 
also a determination of the weight of fuel actually con- 
verted into mechanical work at stated times. 

I am aware that coke has been used before for generator 
gas, but not with apparatus suitable for engine work, and 
seeing that coke can be readily obtained in all towns at 

rices ranging from 5s. to 15s. a ton, I cannot help think- 
ing that this new departure is of importance to users 
of motive power. 

Yours faithfully, 
J. Emerson Dowson. 

3, Gt. Queen-street, Westminster, December 13, 1886. 


LAUNCHES AND TRIAL TRIPS. 

On Tuesday, November 23rd, the s.s. Port Augusta left 
the Tyne for London, and during her run attained a speed 
of 144 knots. This vessel, which was built by the Tyne 
Iron Shipbuilding Company, Limited, of Willington- 
Quay-on-Tyne, is a steel screw steamer, barque-rigged, 
with a long raking stem and very fine entrance. She is 
fitted up to carry 800 emigrants in the ’tween decks and 
first-class passengers in a house aft. The engines are of 
thetriple-expansion type, by Messrs, Wigham, Richardson, 
and Co., with cylinders 29in., 44in., and 74in. in dia- 
meter by 48 in. stroke; the boiler pressure is 150 lb. per 
square inch, 


On Thursday, December 10, Messrs. Charles Connel 
and Co., Whiteinch, Glasgow, launched a finely-modelled 
steel sailing ship named the Balclutha, a vessel of about 
1600 ton§, and measuring 247 ft. by 38 ft. 6 in. by 23 ft. 
Built for local owners and to the highest class at Lloyd’s, 
she is being fitted with all the most approved appliances 
for the speedy loading and discharging of cargo, The 
Balclutha is intended for the general trade. 











On the following day, Messrs. Russell and Co. launched 
from their Greenock shipyard, the Rhine, an iron ship of 
1600 tons register, which has been built to the order of 
Mr. James Nourse, of Liverpool. She is intended for the 
Calcutta and West India trade. 


A large and powerful steel cruiser, built at the order of 
the Chinese Government, was launched on the 14th inst. 
from the yard of Armstrong, Mitchell, and Co., New- 
castle. The new vessel is named the Ching Yuan. Her 
length is 250 ft. between perpendiculars; she is 28 ft. 
broad, and is of 2300 tons displacement. ‘The Ching Yuan 
is sister ship toa cruiser launched from the same yard 
three months ago. Both boats were designed by Mr. W. 
H. White, the present Director of Naval Construction at 
the Admiralty, and late of Elswick. Speaking of the 
Ching Yuan at a luncheon held after the launch, Captain 
Noble, chairman of the directors, said she would probably 
be, when complete, the most formidable vessel of her class 





and displacement afloat. 
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FLOATING HOSPITAL ON THE 
CONSTRUCTED BY MESSRS. WOOD AND SKINNER, 













































































































































































On Monday, August 2, there was launched from 


the yard of Messrs. Wood and Skinner, at Pelaw Main, 
the floating hospital illustrated in the annexed engrav | 
ings. It has been built to the order of the River Tyne | 
Port Sanitary Authority, Mr. W. G. Laws, of New- 
castle-upon-Tyne, being the designer. 

The hospital is built on ten cylindrical iron pontoons | 
with hemispherical ends. The buoyancy of each of 
these is 534 tons, and the floating power of the whole | 
is equal to 535 tons. Each pontoon is 70 ft. long, | 
and 6 ft. in diameter. They can be revolved without | 
removal, and being all separate, any one of them may | 
be removed for cleaning or painting purposes without | 
interfering with the rest. 

Upon each pontoon are seven “saddles,” which | 
support a framework of longitudinal rolled girders. | 
These girders are braced together by diagonal ‘Tiron, 
and upon this is raised a deck or platform of creosoted 
timber, on which the hospital is erected. The hospital 
consists of three main buildings, six smaller ones, and 
a mortuary. The main buildings are about 234 ft. | 
wide and 20ft. high, and are each divided into two 
hospital wards, the one to accommodate six beds and | 
the other four. Between these two wards there is a 
nurse’s room, with glazed doors on either side, so that 
a view of each ward is commanded, One bath-room 
serves for both. The space between the surface of the 
river and the platform is 4 ft. The houses are built of 
timber, coloured a drab shade. The roofs are zinc. 
The interior is lined with pitch-pine, varnished. In 
connection with each block are two out-buildings, con- 
taining lavatories, &e. A fourth block is contemplated, 
and in the mean time it is necessary to have 40 tons 
of ballast placed in a long box upon the open side of | 
the platform. 
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OIL MILLS. | 
Somes two years since the large oil mills situated at 
the Lower Ordnance Wharf on the Thames, which are 
now the property of the Union Oil Mills Company, | 
were burnt down, and the design for their re-erection, 
submitted by Messrs. Rose, Downs, and Thompson, of 
Hull, was accepted. The mills, two in number, form 
the largest oil-seed crushing establishment in the south | 
of England. The No. 1 mill, of which we give illus. 
trations in Figs. 1 and 2 on page 620, is designed for | 
crushing linseed, rapeseed, and cotton-seed, and works | 
up 108 tons of either per day of twenty-two hours. | 
The No, 2 mill contains a -juantity of old machinery | noticed, is contained in a one-storied building, to the| 
saved from the fire, and is designed for the treatment | north of which the seed is received and distributed in | 
of rapeseed on the old system of seed crushing, viz.,|a four-story warehouse, not shown in our views. The | 
with edgestones and box presses. | object of the separation of the warehouse and mill is, | 
The process employed in the No. 1 mill is that intro- | of course, the reduction of insurance premium on the | 
duced into England in 1873 by Mr. Downs and Mr. | contents of the former, and the avoidance of the in- | 
Thompson, and known as the Anglo-American. Asin | jurious strains to the shafting caused by the unequal | 
the roller system of flour milling, the use of stones in| weighting of warehouse floors placed above it. 
breaking up the cells of the seed operated upon is} In the warehouse are six bins, each communicating 
superseded by a system of gradual reduction by rolls. | with a set of rolls in the mill by a spout A B. Each 
In Fig. 3 (opposite) we illustrate the type of rolls em- | bin is designed to hold a supply of seed sufficient for 
ployed, of which there are six seis in the Union Mills, | a day’s work, so that no night work is required in the 
It will be noticed the construction is much heavier | warehouse. The seed passing down the spout B is 
than in rolls used in flour milling, the rolls being five | regulated by a feed slide and roll, by which it is passed 
in number; they are of chilled cast iron and are pro- | into the rolls C previously described ; these rolls are 
vided with a spring pressure screw to increase the | driven by belts, and provided with fast-and-loose 
effect of the upper rolls on the seeds. The whole run} pulleys. From the rolls the seed falls into the box of 
in bearings free to slide in the vertical frames, the | an elevator D, which discharges it into a disintegrator 
result being that in each of the four rollings to which the | E, which further breaks up and mixes the skins of the 
seed is subjected, the pressure increases. ‘he rolls, | seeds and the flattened masses of oil cells. 
such as illustrated, are suitable for small oil-seeds such | From the disintegrator the seed falls in a continuous 
as linseed, rapeseed, and sunflower seed. For cotton | streaminto the ‘‘kettle” F; thisissteam-jacketted at the 
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seed, palm kernels, arachides, and larger seeds, modi- | sides and bottom ; in it the seed is heated to a tempera- 


RIVER TYNE. 
PELAW MAIN. 


fications of the surface of the rolls are adapted. 

The process of oil - seed crushing adopted in the 
Union Mills will be best explained by reference to the 
illustration on page 620. 


The machinery, it will be 


| ture of from 160 deg. to 190 deg. Fahr. to facilitate the 


flow of oil, and at the same time moistened with direct 
steam. The vertical shaft of the kettle has arms or 
stirrers at its lower end which agitate the seed and 
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insure equal heating and moistening of the whole, a 
very important consideration. 

From the bottom of the kettle the heated meal is 
drawn in quantities sufficient for one cake by the 
‘*moulder,” who works Virtue’s patent hydraulic 
machine G illustrated in Fig. 4. The object of this 
machine is to form and measure the meal required 


for one cake and to submit it to a preliminary com- 


pression which gives it firmness enough to be placed 
in the press, reducing its thickness from 3} in. to 
1} in., thus enabling one press to take sixteen or 
eighteen cakes instead of four to six as in the old 
process. 

The machine consists of a hinged bottomless measur- 
ing box, which is filled by the ‘‘ moulder”” from a box 
drawn across it from the kettle. The box is then 
lifted, and the mould of seed, covered with a strip of 
woollen cloth, is pushed beneath the head of the small 
hydraulic press ; this action automatically opens the 
valve of the cylinder, and the mould of seed is sub- 
jected to a pressure which solidifies and compresses it. 
In the meanwhile another cake is being moulded, It 
will be noticed up to the point of entering the mould- 
ing machine the process is perfectly automatic, and is 
at all times continuous. The compressed mould of 





seed is withdrawn by the “ pressman” at the end of 
‘the machine furthest from the kettle, The hydraulic 
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presses used (H) have steel cylinders, and each con- | pipe is put in communication with the cylinder, this | 


tains sixteen cakes ; they are of very massive construc- 


tion and weigh about 8 tons each. They are placed in | then opens the high-pressure valve, which admits the 


blocks of four, which stand in a wrought-iron tank 
placed on the floor to receive the oil and to form a 
foundation for them. 


mill contains six of these, of identical design, coupled 
in three pairs, any of which can be worked ona dif- 
ferent oil seed. 

The moulds of seed are placed in the press betwen 
corrugated malleable plates and subjected, first, to a 


pressure of about 2 cwt. per square inch of ram, and | previously mentioned, from which it is drawn by | 


then to one of 35 cwt. persquareinch. In about twenty 
minutes the oil is extracted, the quantity in the cakes 


being reduced to from four to eight per cent., depend- | upper part of the buildings, from which it flows by | 


ing on the kind of seed; the ram is then allowed to 
descend and the cakes withdrawn. 
the press the edges are rough and oily ; they are taken 
by the ‘‘ parer” to the paring machine I, which, by 
means of a reciprocating cutter and gauges cuts the 
cakes to size. ‘The machine is double and serves for 
two blocks of presses. A screw trough in the centre 
of the machine conveys the parings to a small set of 
edge-runners J; these are provided with a double 
pan, the upper one being perforated. As the parings 
are ground they pass through the perforations and are 
swept from the lower pan into the elevators K ; this 
continuously delivers them into the two kettles from 
which they are worked over again. The small stones 
are also useful in working up mouldy cake or mixing 
other materials with the seed. 

The arrangement by which pressure is given to the 
presses and moulding machine is of very recent applica- 
tion in oil mills, and has many special features. As 
the system of accumulators and valves used in crane 
and dock work would be useless under such heavy 
pressures as we have named, special regulating valves 
and other precautions have been Sere 
engine-room are two sets of pumps of a similar con- 
struction to those illustrated on page 78 of our last 
volume. 
ars rige accumulator are 14 in. in diameter, and the 
arge pumps which supply the low-pressure accumu- 
lator are 3 in. in diameter. 
necting piping are of steel. 

The accumulators, which also stand in the engine- 
house, are weighted with cast-iron circular discs to a 
pressure of 2 tons and 600 lb. on the square inch re- 
spectively. The rams are 3 in. and 10 in. in diameter, 
and have 10 ft. lift. The weights have no guide frames, 
each cylinder being turned outside, and the bottom 
and top weights being formed to fit it, thus making 
each self-contained on its own foundation. Oil is used 


All the pumps and con- 


When taken from | 


The small pumps which supply the high- | 


OIL MILL PLANT. 
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| expresses a large portion of the oil. The ‘‘ pressman” 
| final pressure of 2 tons to the cylinder. 
This pressure is throttled for each press by a sepa- 


‘the maximum in the press cylinder being reached in 
| from a minute to half an hour. Each press is fitted 
| with a hydraulic gauge, which checks alike the press- 
|man and the action of these valves. 
| The oil expressed in the presses falls into the tanks 


| pumps (K) bolted on the end of each block of presses ; 
| these force the oil through filter presses placed in the 


| gravitation to the store tanks, or it can be immediately 
sent away in a clear state in barrels, thus avoiding 
| keeping a large stock of oil for several weeks to allow 
it to brighten by deposition as in the old process of 
seed crushing. ‘The solid matter left in the filters is 
passed through the edge runners J into kettle F, and 
again worked up. 


been worked out with great care, and are the outcome 
of a large experience in this class of machinery. As 
compared with ordinary plants of the kind they effect 
saving in space occupied and in the manual labour of 
handling materials, while the very perfect extraction 
of the oil is effected, the cake we are informed having 
| on an average but 7 per cent. of oil remaining in it as 
compared with the 104 per cent. usual in cake made 
in the old way. The use of hair envelopes also is 
| abolished, and a saving effected in the wear and tear of 
|the bagging employed. 
| The Tailings of the mill we have been describing 
| were designed by Mr. E. A. Griining, and the contract 
|carried out by Messrs. Holland and Hannen. The 





In the engine for the No. 1 mill was supplied to the order of | 


Messrs. Rose, Downs, and Thompson, by Messrs. W. 
| J. Galloway and Sons, of Manchester. 





| 


| HER MAJESTY’S SHIP ‘‘ NARCISSUS.” 

| Last Wednesday morning a new belted cruiser, the 
Narcissus, was formally launched from the shipbuilding 
a of Earle’s Company, Hull, by Mrs. Wilson, wife of 
|Mr. C. H. Wilson, M.P. The vessel is 300 ft. long on 
| the load-line, has a breadth of 56 ft., and a moulded depth 
| of 37 ft., with a draught of about 21 ft. Protection is 
afforded by a belt of steel-faced armour, 10 in, in thick- 
| ness, extending the whole length of the boiler and 
| magazine space, thus protecting the most vital parts of 
| the ship. The Narcissus has been built in ram form, 
|her ram being of steel, the latest arrangements being 

















he arrangements we have been describing have | 
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is perfectly horizontal and is formed of steel plating 
2in. thick. Beyond the belting the deck is declined 
downwards to an angle of 30 deg., and it is here 3 in. 
in thickness, so that fore and aft a sort of turtle-back 
is formed. All the openings in this protective deck are 
| titted with either armour shutters or shell-proof gratings. 
| By means of the armour belt amidships and the protec- 
tive deck plating fore and aft the whole of the vessel, under 
| this deck, is rendered invulnerable to shot and shell, and 
forms an unsinkable raft, in which are placed the engines, 
boilers, magazines, shell-rooms, and steering gear. When 
in action, the movements of the machinery, the steering of 
the ship, and the firing of the guns are under complete 
control from the conning tower or pilot house, a massive 
| structure at the fore end of the vessel. The look-out men 
| in this tower are protected by 12in. steel-faced armour, 


Each group of four presses with | rate valve with fine screw adjustment out of the work- | and all the communications to the engine-rooms, maga- 
its attendant machinery forms a separate unit; the | man’s reach, and can be so regulated as to allow of 


| zines, steering wheels, &c., pass through a tube of steel, 
8in. thick. It will thus be seen that everything possible 
is done for the protection of the crew and to insure the 
| safe working of the ship when in action. The hull of the 
| vessel is of Siemens-Martin steel, and altogether there 
are over 100 water-tight compartments. As a still further 
| protection to the ship, she is built on the double-bottom 
cellular pees and has provision for water ballast fore 
and aft for trimming the vessel. The vessel has steam 
steering gear, and the whole of her machinery is placed 
under the protective deck, and steam connections will be 
made to the conning tower forward and the lower deck 
forward, while hand steering gear will be placed on the 
protective deck aft. The berthing of the crew, about 420 
all told, will be similar to that which is common on board 
the vessels of Her Majesty’s Navy. The lines of the 
| vessel are specially designed for a high rate of speed— 
| about 19 knots it is expected—and altogether she presented 
as she went afloat a very beautiful appearance. 
he armament of the Narcissus consists of one 10 in. 
breechloading gun in the centre of the citadel. This 
powerful gun is mounted on Vavasseur’s centre pivot 
automatic carriage with a central hoist for passing up the 
ammunition by steam power close tothe breech, no matter 
in what direction the gun may be trained. There are also 
in the citadel five guns on each side of the ship, each 6in., 
similarly mounted to the central gun. ach of the end 
guns is on a sponson, so that it can be trained, the forward 
| ones right forward and the after ones right aft, in a line 
| with the ship. When the ship is in action the protective 
| deck can be cleared of all obstruction, the stanchions, bul- 
| warks, bollards, and everything being so arranged that 
| they can be laid flat on deck. On the ’tween decks there 
| are ten of the Hotchkiss quick-firing guns. In the centre 
line, still on the "tween decks, there are two 9-pounder 
guns, one forward and the other aft. The vessel will be 
| rigged with two jurymasts with tops, sufficiently spacious 
| to allow of the working therefrom of machine guns. 
| The engines, which are also being constructed by Earle’s 
| Company, are of the horizontal, direct-acting, triple-ex- 
| pansion type, the diameter of the cylinders being—high- 
| pressure, 36 in.; medium, 51 in.; and low-pressure, 
|78 in. ; with a length of stroke of 42in. The surface con- 
| densers are all of brass and provide a cooling surface of 
| 12,000 ft. The frames of the engines are of steel and the 
| crankshafting of Whitworth’s fluid compressed steel, a 
| portion of the shafting being hollow. The pistons and 
| piston-rods are also of steel, and the connecting-rods of 
| wrought steel. The engines are fitted with steam gear 
| for starting, reversing, and turning. The air pumps and 
| all connections are of gun-metal. The circulating pumps 
| are of gun-metal, and are driven by independent engines 
| fitted with additional suction valves leading into the 








in the pumps instead of water, it being found that the | adopted for strengthening and stiffening. Her stern | bilges, so that they may be used for pumping water out of 


valves and leathers last much longer with the former. 
The pressure from the accumulators is conveyed into 
the mill by steel pipes which are laid in a metal trough 
in the floor of the mill, as shown in the sections ; from 
the low-pressure pipe connections are carried to the 
moulding machine and to two hydraulic cake hoists, 
and against each block of presses connections from 


frame is also of cast steel, and, with the ram, was su 
| plied by Messrs. Jessop and Son, of Sheffield, while the 
crutches for the twin propellers, also of steel, are by John 


p- | the ship in the event of a leak. 


Kach circulating pump 
|ia capable of discharging 500 tons of water per hour. 
| There are also in the ship two of Normandy’s condensers 


| Brown and Co., Sheffield. With regard to the armour | capable of condensing 130 gallons of water an hour for the 


| belting, it may be stated that it is 200 ft. in length, ex- 
| tending from 1 ft. 6 in. above the water-line to 4 ft. below. 


| use of the ship’s crew. Steam is supplied to the engines 
| by two double-ended ‘steel boilers, each 14 ft. Gin. in 


| This belt of 10 in. is backed with 6 in. of teak, secured in | diameter by 17 ft. 6in. long. At each end there are six 


| steel plating 1 in. thick. 


On a level with the top of the | of Fox’s corrugated furnaces, and the working pressure 


both pipes are carried to a stop valve with two spindles | belt there is a protective deck, which extends the whole’ is 130 1b. to the square inch. The propellers are of gun- 
for each press ; by turning one spindle the low-pressure | length of the vessel. In the way of the belting this deck | metal and are 14 ft. 6 in. in diameter. —Timee, 
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ROYAL METEOROLOGICAL SOCTETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 15th inst., at the Institution of 
Civil Engineers, Mr. W. Ellis, F.R.A.S., President, in 
the chair. A 

Mr. G. R. Farncombe, B.A., Mr. C. E. B. Hewitt, 
B.A., and Captain S. Trott, were balloted for and duly 
elected Fellows of the Society. 

The following papers were read : 

1. ‘*On the Proceedings of the International Congress 
of Hydrology and Climatology at Biarritz,” by Mr. G. J. 
Symons, F.R.S. This Congress was held in October, and 
was divided into three sections, viz., Scientific Hydrology, 
Medical Hydrology, and Climatology (scientific and 
medical). The total number of papers read was 109. An 
exhibition was also held in connection with the Congress. 
The excursions were of primary importance to the medical 
men, and extended over a period of three weeks. The 
places visited were Bayonne, Cambo, Dax, Arcachon, 
Pau, Eaux-Bonnes, Eaux Chaudes, Cauterets, Lourdes, 
Bagneres de Bigorre, Luchon, Ussat, Aix, Montpellier, 
Cette, Boulou, Amelie les Bains, La Preste, Banyulo-sur- 
Mer, and Thues. 

2. ‘* Report on the Phenological Observations for 1886,” 
by the Rev. T. A. Preston, M.A., F.R. Met. Soc. The 
weather was on the whole very ungenial, and ee 
much retarded ; it was also very fatal to insect life, sv 
that the complaints on this head have been far less than 
usual, Bush fruits were very abundant ; strawberries and 
peas are spoilt by drought in many places; stone fruits, 
except plums, were not abundant; plums were extra- 
ordinarily plentiful, so much so that they realised nothing 
in the markets, the cost of picking and carrying often 
being more than their selling price. Apples were very poor 
from the destruction of the bloom by heavy rain. ay 
was good and plentiful, and well harvested ; corn and 
other grain were not up to an average; root crops, were, 
as a rule, remarkably good. 

3. **A Criticism of Certain Points of Professor Langley’s 
Researches on Solar Heat,” by Professor 8. A. Hill, B.Sc , 
F.R. Met. Soc. These experiments were carried out at 
Mount Whitney in Southern California during 1881. 

4. * Account of the Hurricane of March 3, 4, 1886, over 
the Fiji Islands,” by Mr. R. L. Holmes, F.R. Met. Soc. 
This storm was the most destructive that has ever been 
known to occur in the Fiji Group. The lowest barometer 
reading was 27.54in. at Vuna, in Taviuni. The storm 
was accompanied by a great wave from 18 ft. to 30 ft. in 
height, which swept over the land and caused an immense 
amount of damage. It was reported that 50 vessels were 
wrecked and 64 lives lost during this hurricane. 

5. ** Results of Meteorological Observations made at the 
Military Cemetery, Scutari, Constantinople, 1866-85,” by 
Mr. W. H. Lyne. The annual mean temperature is 
58.46 deg., the highest temperature registered was 103.6 
deg., on June 22, and the lowest, 13.0 deg., on January 25, 
both in 1869, The annual rainfall is 29.29 in. ; the greatest 
fall in one day was 4.06 in. on September 25, 1866, 





BELFAST WATER WORKS, 

Tuk second contract for this work has just been let, 
after some very keen competition, to a well-known local 
firm of contractors, Messrs. Fitzpatrick Brothers, for close 
on 35,000/. Some time ago we noticed the letting of con- 
tract No. 1, which comprised the construction of a storage 
reservoir and all works connected therewith. ‘The pre- 
sent contract includes the construction of a conduit nearly 
74 miles long, and a service reservoir. The conduit, for 
a distance of 12,000 yards, is 3ft. in internal diameter, 
and constructed, where the depth from the surface does not 
exceed 10 ft., of specially made bricks, radiated and laid 
on their flat lenghthways, the walls consisting of two rings 
Ghin. thick in all, Where the cover exceeds 10ft. the 
walls will be 9in. thick of brick radiated in the ordinary 
way. Owing toa stringent clause in the Act of Parlia- 
ment, the Commissioners are required to have the conduit 
perfectly water-tight, and to insure this a joint of hair 
felt is to be carried round the whole circle of the conduit, 
placed between the two rings of brickwork, and well 
tarred before being built upon. In several places, for a 
distance of about 1000 yards, cast-iron pipes are substi- 
tuted for the brickwork. These pipes are 27 in. in dia- 
meter (with a short length of 2lin. in diameter, laid in 
the proportion of ? turned and bored and } lead joints. 
Where the conduit passes under streams it is protected 
with concrete, and there are some twenty-seven overflow, 
syphon, and air wells on the line. 

The conduit delivers into a service reservoir about 44 
miles from Belfast. The reservoir will have a water sur- 
face of about three acres, and will be constructed by throw- 
ing a dam across a deep valley. This embankment at its 
deepest part will be 60 ft., with a top width of 12 ft. and 
both slopes "4 tol. The length is about 500 ft., and it 
contains, exclusive of the usual puddle trench and wall, 
some 60,000 cubic yards of filling. Two streams which 
run through the valley are to be divarted by a cut, with 
pitched bottom running round one side of the reservoir 
for a distance of 430 yards, and delivering into a waste 
channel which leads these streams and the overflow from 
reservoir down the hill-side, by a series of heavily pitched 
steps, into the o!d stream course below the reservoir. 
The inside of the bank for a length on slope of 27 ft., will be 
protected with pitching. The remainder of theslope, and 
the whole of the bottom and sides of reservoir, will be 
covered with shingle. The water before entering the 
pipes to the town, passes through box screens formed of 
copper wire gauze, in pitch pine framing filled with cinders. 

he screen chambers, cctagonal in shape, are erected 
inside two circular wells, 30 ft. in diameter, constructed 
of concrete. After passing through the screen, cast-iron 


pipes surrounded with concrete, bring the water under- 





neath the bank, and connect with the main to Belfast, 
the laying of which is not included in this contract. 
he works include in all about 8800 cubic yards brick- 
work in cement mortar, 4100 cubic yards concrete, 900 
cubic yards masonry in cement, 1160 cubic feet ashlars, 
600 tons cast iron, 20 tons wrought iron, besides filling, 
itching, shingling, soiling, fencing, &c. The engineer is 
f. L. Macassey, M.I.C.E., and the schedules of quanti- 
ties were prepared by J. H. H. Swiney, C.E., Donegall 
Chambers, Belfast. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Earle’s Shipbuilding and Engineering Company, Inmited. 
—The fifteenth annual general meeting of this company 
has been hold at Hull, under the presidency of Sir John 
Brown. The balance-sheet and report were unanimously 
passed, and a dividend of 25 per cent., as recommended 
by the directors, was declared. Sir John Brown and Mr. 
Maclure, the directors retiring by rotation, were re-elected. 
The shareholders present expressed themselves as highly 
gratified with the prosperous condition of the company, 
and a cordial vote of thanks was passed to the directors 
and officers for their exertions during the year. 


Resignation of the Leeds Water Works Engineer.—After 
holding the office for an almost unbroken period of thirty 
years, Mr. Edward Filliter has resigned his position as 
engineer to the Leeds Water Works. Thirty years ago, 
when Mr. Filliter was first appointed, the consumption 
of water in Leeds was about 14 million gallons per day ; 
now the average quantity consumed daily amounts to 104 
million gallons. Up to 1856 the capital expended on the 
water works was about 269,000/.; the present capital 
exceeds 1,539,000/. Mr. Filliter has offered to give the 
Corporation the benefit of his advice whenever they re- 
quire it. 

South Yorkshire Collieries and the Hull Coal Trade.—The 
official return showing the quantity of coals brought to 
Hull from each colliery, and the quantity exported during 
November, has just been issued. The total quantity is 
130,944 tons, an increase of 2680 on that taken to Hull in 
November, 1885. The exports show a decrease of 4102 
tons. During the eleven months of this year the collieries 
have supplied 1,297,968 tons, showing an increase of 
87,320 tons, as compared with last year. One of the most 
striking features of the return is the increase in the quan- 
tity sent over the new Hulland Barnsley line, especially 
by those collieries which have direct communication. 


Dore and Chinley Railway.—In consequence of the con- 
tinued depression in trade, and a general reduction in 
wages on the Midland system, the directors of the pro- 
posed Dore and Chinley line are unable to get a concession 
from the Midland Railway Company, by which the con- 
struction of this branch can be proceeded with. There 
were hopes of an early start being made with the line. 


Election of Water Works Engineer at Hull.—The Hull 
Town Council has appointed Mr. B. J. E. Bruce, of Hull, 
engineer to the water works in that town. 


The Blackmoor Tunnel Scheme.—The question of the 
proposed new tunnel at Blackmoor was the subject of a 
discussion at a recent meeting of the Water Works Com- 
mittee of the Leeds Corporation. A sub-committee 
authorised to take the matter up and report to the full 
committee, was proposed, but the suggestion was quickly 
vetoed, and it was ultimately determined to convene a 
special meeting of the whole committee to consider the 
question. 





Tur Lerps Encingerina Society.—The second ordi- 
nary meeting was held on Thursday evening, December 9, 
1886, the Hon. R. C. Parsons, M.I.C.E., in the chair. 
After a short discussion on the method of attaching a 
specimen of wire rope in the testing machine, in which 
Messrs. Wicksteed, Cradock, Drake, Dolby, the Presi- 
dent, A. Barr, B.Sc., and the chairman took part, 
Mr. Wm. Cleland, B.Sc., demonstrator in the Engineering 
Laboratory of the Yorkshire College, then read his paper 
on ‘*The Compound as Compared with the Simple or 
Normal Locomotive.” He divided his paper into four 
heads, viz. : A Description of the Simple Locomotive ; 
a History of the Compound Locomotive ; to Examine why 
the Compound is Economical ; to Compare the Results of 
the Simple and Compound Locomotive. After describing 
the simple locomotive, he proceeded to give a short his- 
tory of the compound, referring to Nichollson’s continuous 
expansive system, as described by Mr. Samuels in a paper 
read before the Institute of Mechanical Engineers in 
1852, claiming him as the real inventor of the compound 
engine. He proceeded to trace the growth of the com- 
pound, describing Mallet’s system and its improvements by 
Borries, in Germany. Coming nearer to our time, he took 
up the system of Mr, F, J. Webb, followed by a descrip- 
tion of that of Mr. Worsdall, of the Great Eastern Rail- 
way ; and, lastly, of the type constructed this spring by 
the North British Railway Company (Nesbitt’s patent). 
As to the compound engine being economical, he came to 
the conclusion that it was, but only very slightly so at the 
present time. He thought, however, that more authori- 
tative data were required upon this point. As to the 
efficiency of the compound engine, he thought that at pre- 
sent it was more suitable for heavy goods traffic, and that 
for express service, the simple engine was at present the 
most economical, and gave the best results. i had no 
doubt, however, that in the future the compound locomo- 
tive would supersede the simple one. The discussion, in 
which the president and chairman, together with Messrs. 
Wicksteed, Marriner, Silcock, Dolby, and Tempest took 
— was adjourned to the next meeting, January 17, 

887. 








NOTES FROM THE SOUTH-WEST. 
Newport.—The outlook in the tin-plate trade is not 
altogether satisfactory, owing to difficulties between 
masters and men as to reductions in prices. The imports 
of iron ore during the past week or two have been upon a 
comparatively small scale, and as a result of this, stocks 
are being largely reduced. 


Plymouth and New York.—A deputation from the 
Plymouth Chamber of Commerce appointed to promote 
the establishment of a line of mail steamers from Plymouth 
to New York, has had an interview, of an hour’s duration, 
with Mr. Grierson, general manager of the Great Wectern 
Railway. The practicability of running special trains 
from London to Plymouth on the morning of the day on 
which mail steamers would leave London for America, 
was discussed. Thedeputation had an important inter- 
view with financiers and others with the view of ascertain- 
ing what facilities could be obtained for a line of steam- 
ships from London and Plymouth to New York. The 
deputation then proceeded to Liverpool with the object of 
conferring with the representatives of certain steamboat 
companies who may be prepared to establish a post mail 
service from ia to New York, vid Cherbourg and 
Plymouth. 


Cardiff.—The shipments of steam coal from Cardiff last 
week were fairly good, although they were somewhat 
below those of the previous seven days. Prices have con- 
tinued as weak as ever, and some of the large collieries 
are only partially employed. Small steam coal has con- 
tinued in poor demand. The demand for coke has been 
active, and prices have experienced an appreciable 
advance. The manufactured iron and steel trades have 
not shown any increase of activity. The iron ore market 
has been scarcely so firm. 


A Welsh Coal Company.—In the High Court of Justice 
(Queen’s Bench Division) on Wednesday, Mr. Justice 
Mathew heard and disposed of the case ‘‘ Gourley v. 
Bennoch and others,” The action was brought to recover 
damages for alleged misrepresentation contained in a pro- 
spectus issued by the defendants in November, 1883, re- 
lating to the Llag Hall Coal and Clay Works Company, 
Limited, which carried on its operations between Wrex- 
ham and Chester. After hearing evidence and the argu- 
ments of counsel, Mr. Justice Mathew said he was clearly 
of opinion that there was no proof to satisfy any reason- 
able mind that the statements complained of were put 
forward by the defendants, knowing them to be false and 
intending them to mislead. Under those circumstances, 
judgment would be entered for the defendants, with costs, 


Cardiff and Paris.—On Tuesday the steamer Esther, 
built at Paris specially for the purpose, left Cardiff with a 
cargo of coal, &c., for Paris. This is the first steamer 
which has left Cardiff for Paris direct. 


The ** Gorgon.” —The Gorgon, 4, turret ship, Lieutenant 
Buckner, left Plymouth for Portsmouth on Tuesday. 
The reason for ordering this ship to be refitted at Ports- 
mouth is that the Admiralty desire to keep as many 
hands as they can on at Portsmouth. The Gorgon has 
extensive alterations and additions in store, torpedo 
rooms, submarine mine rooms ; electrical store rooms, and 
quick-firing gun magazines have to be built. The glacis 
plates of the turrets have to be planed, and more modern 
‘* flaps” must be fitted. The work will occupy six months 
and will cost about 6000/. 


The New Engincer-in-Chief of the Navy. —Mr. R. 
Sennett, inspector of machinery at the Admiralty, has 
been promoted to the post of engineer-in-chief of Her 
Majesty’s Navy. The new engineer-in-chief served his 
apprenticeship in Keyham Yard. Having passed through 
the practical and theoretical school at Kensington he re- 
ceived an appointment at the Admiralty, being entrusted 
with the duty of inspecting machinery under construction 
for the Government by private firms. He thus necessarily 
became acquainted with all the latest and newest im- 
provements in modern steam engines of all types and 
descriptions. Mr. Sennett has not yet attained his 
fortieth year. His new duties comprise the direction, 
maintenance, and keeping in order of more than 600 
vessels and machinery of all descriptions and sizes, 
besides the examination of plans and specifications of new 
machinery, the appointments and all the details connected 
with the works of 630 inspectors of machinery, fleet, 
staff, and chief engineers, engineers, and assistant engi- 
neers. 


Plymouth and the Great Western Railway.—A deputation 
from the Plymouth Chamber of Commerce has waited 
on the Great Western Railway Company’s officials at 
Paddington, with the view of impressing upon them the 
importance of doubling and narrow-gauging the Great 
Western line throughout to Plymouth, and of improving 
the Millbay Station. The deputation had an encouraging 
reception. 


Rhondda and Swansea Bay Railway.—Colonel Rich, 
R.E., inspected on Thursday a section of this railway to 
Cymmer, which includes a junction with the Great 

estern Company’s line at that place for the interchange 
of goods and mineral traffic. All the works are found to 
be satisfactory, and it was intimated that the Board of 
Trade certificate would be granted forthwith. The new 
station, which this extension brings into use, is imme- 
diately adjoining that of the Great Western Railway, 
thus avoiding the necessity for passengers walking any 
distance between the stations as hitherto, A large local 
traffic in minerals is anticipated. The next section which 
this company will open will be direct into the Rhondda 
Valley, the progress of the works at both ends of the 
tunnel being rapid. 


The *Tran” (s.s.)—The Iran, built and engined by Messrs. 
Harland and Woolff, of Belfast, has been again loading a 
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cargo of Powell Duffryn coal in the Roath basin. Since 
leaving Cardiff on her first voyage in April she has main- 
tained her repute as a high-speed freight steamer with a 
moderate consumption of coal. With the help of further 
improvements effected in her machinery by the superin- 
tendent, Mr. W. Glover, of Liverpvol, she is expected to 
make the through voyage to Bombay this time in 24 
days instead of 254 days as formerly. Her owners have 
four more vessels building on the Clyde exceeding her in 
speed and capacity, and intend placing them on the 
American mail service when ready, making Plymouth 
their port of call for the mails, if tendered to them. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was strong last Thursday, and prices not only recovered 
the previous day’s decline of 24d. per ton, but rose 14d. in 
addition, the close being 4d. over that of Wednesday. On 
forenoon ’Change business was done at 42s, 8d. to 42s. 10d. 
cash, also at 42s. 10d. to 43s. one month, with buyers at 
the close at the top quotations, and sellers wanting 4d. 
per ton higher. There were transactions in the after- 
noon at 42s, 10}d. to 43s. cash, also at 43s. 1d. to 433, 24d. 
one month, and the close was buyers at 42s. 1ld. cash 
and 43s. 1d. one month, with sellers at 4d. per ton more. 
Firmness was also the rule on Friday, and prices had an 
improvement of 3d. per ton further, bringing the gain 
over the week to ls. per ton. Business was reported in 
the forenoon at 43s. to 43s. 14d. cash, also at 43s. 24d. and 
43s. one month, and there were buyers at the close at 
43s. 1d. cash and 43s. 3d. one month, and sellers at 4d. 
more perton. In the afternoon transactions took place at 
43s. 14d. to 43s. 3}d. cash, also at 43s. 34d. to 43s. 5}d. 
one month, and the close was buyers at 43s. 2d. cash 
and 43s. 4d. one month, with sellers at 4d. per ton 
higher. The warrant market was very strong on Mon- 
day, partly in consequence of last week’s shipments 
showing an increase of fully 2000 tons over those of 
the corresponding week of last year, and owing also 
to the prospect of a strike in Cumberland showing a 
hardening tendency. Prices advanced 6d. per ton, or to 
within 2d. of last year’s highest quotation, which occurred 
in the month of September. ‘There were transactions 
during the forenoon at 43s. - to 43s. 64d. cash, also at 
43s. 64d. to 43s. 9d. one month, with buyers at the close 
at 43s. 54d. cash and 43s. 74d. one month, and sellers asking 
433. 6d. cash and 43s. 84d. one month. Business was 
done in the afternoon at 43s. 54d. to 43s. 9d. cash, also at 
433. 8d. to 43s. 104d. one month; and the market closed 
with buyers at 433, 8d. cash and 43s. 10d. one month, 
and sellers at 4d. per ton more. Yesterday’s warrant 
market was very much excited, and prices had a further 
large advance, at one time being 8d. per ton over Mon- 
day’s close, and 1s. 2d. over last week’s close. The 
final quotation, however, was 4d. under the topmost 
price. During the forenoon business was transacted at 
433. 94. to 44s. 4d. and back to 43s. 104d. cash, also at 
44s, up to 44s, 54d. and back to 44s. one month, with 
buyers at the close at 43s, 1ld. cash and 44s. 1d. one 
month, and sellers at 4d. per ton more. There were 
transactions in the afternoon at 43s. 9d. to 44s. cash, also 
at 433, 104d. to 44s, 14d. one month, and the close was 
buyers at 43s. 114d. cash and 44s. 14d. one month, 
and sellers asking 4d. more per ton. Prices have 
fluctuated to some extent to-day, but the afternoon 
closing quotations showed little change from those of yes- 
terday. The great excitement already referred to as 
having occurred in yesterday’s warrant market was caused 
by the continued rise in the price of iron and by the diffi- 
culty of procuring warrants, which are now largely held 
in a few hands. Prices, which ranged under 40s. per ton in 
September, and averaged about 42s. in October, have, since 
the 24th November, had a pretty steady rise from 41s. 9d. 
to 48s. 34d. last week, and to 44s, 4d. yesterday, although 
ultimately closing at 44s. The highest price last year 
was 43s. 11d., but in March of this year they were down at 
37s. 1ld. Up till yesterday there had thus been an advance 
of fully 6s. a ton from the lowest point ; but the rise during 
the past fortnight of fully 2s. 3d. per ton means a serious 
loss to some persons, Several members of the Iron 
Brokers’ Association who have been largely oversold, and 
were hanging off in the hope of being able to cover their 
sales, throu *h the return of easier prices, have been se- 
verely caught by these advances. Those who had sold 
last month at from 41s. 6d. to 42s, have had to buy in 
at from 48s. 6d. to 44s. per ton. An advance of 2s. per 
ton is equal to a loss of 50/. on each warrant, or 5000/. on 
100 warrants, which is not an uncommon transaction. 
The cause assigned for this advance of prices is the con- 
tinuance of favourable reports from America, coupled 
with an oversold market, and the owners of warrants 
refusing to sell unless at a large increase on prices. The 
output of some special brands, for which there is a brisk 
inquiry at advancing rates, is restricted, and the make of 
Scotch hematite is being extended, so as to meet the 
necessities of the steel manufacturers. Last week’s ship- 
ments of pig iron from all Scottish ports amounted to 
7260 tons, as compared with 4289 tons in the previous 
week, and 5086 tons in the corresponding week of 1885. 
They included 1025 tons to the United States, 890 tons to 
Australia, &c., 200 tons to France, 100 tons to Italy, 795 
tons to Holland, and smaller quantities to other countries. 
The stock of pig iron in Messrs. Connal and Co.’s warrant 
stores stood yesterday afternoon at 840,180 tons, as 
against 840,080 tons yesterday week, the increase for the 
week being only 100 tons. There are now 67 blast fur- 
naces in actual operation, as compared with 92 at this time 
last year. 


The Tay Bridge—Another Girder Floated Out.—Rapid 


progress continues to be made in the construction of the 
new Tay Bridge. On Saturday afternoon the eleventh of 








the large central girders, weighing between 500 and 600 
tons, was successfully floated out and placed in position. 
Another of the large girders is completed, and it is likely 
to be taken in the course of a few days, the piers mean- 
time being made ready for its reception. After it has 
been placed there will only be one other girder required 
to complete the bridge. The northern section of the 
bridge is now in full connection with the northmost large 
girders, four of which have been raised to the top of the 
piers, and a fifth is half-way up. In the southern section 
only three girders of the old bridge remain to be carried 
over to the new piers. There is a confident expectation 
that the bridge will be opened for traffic in the beginning 
of summer. 


Fire Engine Test in Glasgow.—A new fire engine which 
was purchased at the Edinburgh International Exhibi- 
tion, by the Town Council of Glasgow, from Messrs. 
Shand, Mason, and Co., London, was tested at the Clyde 
side, between the Victoria and Suspension Bridges, 
yesterday afternoon, in the presence of a large number of 
spectators, including many members of the Town Council 
and public officials. The new engine, which has been 
obtained mainly for the purpose of running to fires in the 
northern and other hilly districts of the city, is much 
lighter than any of the others in the possession of the 
authorities. It only weighs 1 ton 13 cwt., while the other 
three steamers range from 2 tons 7 cwt. to 2 tons 15 ewt. 
The engine, which has a capacity of 350 gallons a minute, 
was worked up toa pressure of 120 for both steam and 
water; and of three nozzles used, the first, employed 
singly, was 1,4; in. ; and the other two, taken together, 
were Zin. and 3 in. respectively. In the steam raising 
test the time required exceeded the expectations of those 
in charge, in consequence of more water than was intended 
having syphoned into the boiler; but in the throwing 
tests everything was of a satisfactory nature, the jets 
being projected 150 ft. 


Ardrossan Arbitration Case.—The Burgh Commissioners 
of Ardrossan lately resolved on purchasing the works 
and interests of the Ardrossan Gas and Water Company, 
and an arbitration is now in progress for the purpose of 
determining the amount that should be paid for them, 
the price asked being 31,0007. The arbiters are Mr. R. C. 
Reid, C.E., Edinburgh, and Mr. James M. Gale, C.E., 
Glasgow, with Mr. G. M. Cunningham, C.E., Edinburgh, 
as oversman. Two day’s sittings have been held, and the 
further consideration of the case has been adjourned till 
early in January. 


Institution of Engineers and Shipbuilders in Scotland.— 
The Graduates’ Section of this Institution held their 
annual dinner last Saturday evening in the Grand Hotel, 
Charing Cross, Mr. George C. Thomson, F.C.S., Presi- 
dent, occupied the chair, and the vice-chair was filled by 
Mr. Argus Murray, vice-president, of the Anderston 
Foundry Company. There was a good attendance. In 
connection with the toasts submitted to the meeting, 
several excellent speeches were made. 


Colliery Changes in Lanarkshire.—It is understood that 
Messrs. Merry and Cuninghame have acquired from the 
Bardyke and Hallside Coal Company, Spittalhill Colliery, 
adjoining their Auchinraith field, in the parish of Blan- 
tyre, near Hamilton. They are also negotiating with 
neighbouring proprietors for the coal under the lands of 
Barnhill and Cootshill. The united holding will be one 
of the most extensive in the west. It may be remembered 
that the Clyde Coal Company sunk from 90,000l. to 
100,000/. in opening up the Spittalhill Colliery. They 
disposed of it three years ago to the Bardyke Company 
at 14,000/., and rumour has it that the price being paid by 
Messrs. Merry and Cuninghame is 19,000/. Messrs. 
William Baird and Co. are reported to have acquired 
from Mr. Monteith the hitherto unleased mineral under 
Blantyre village and neighbourhood, 


Prospects of Trade at Greenock and Port-Glasgow.— 
Although inquiries for new vessels are said to have been 
more numerous lately than they have been for acouple of 
years past, little if any benefit seems to be accruing to 
Greenock. The shipyards are for the most part literally 
idle, and the unemployed workmen still number about a 
thousand. General trade shows no indication of improve- 
ment. Hopes are entertained that the opening of the 
new year will bring a more encouraging outlook, and the 
possibility of big grders being booked by one of the Port- 
Glasgow firms has induced a more sanguine view of the 
situation. 


A. New Mirror Level.—At a meeting of the Royal 
Scottish Society of Arts, held on Monday evening, Dr. 
Sang read a description of a new mirror level, the inven- 
tion of Mr. Robert Barnabas Pollitt, Manchester. The 
level consists of a pendulum and frame carrying an 
arrangement of plane mirrors showing accurately the 
relative position of the pendulum and the frame. The 
frame is similar in appearance to the ordinary striding 
spirit level, ancl carries an adjustable mirror, while the 
other mirror is rigidly attached to the pendulum, which 
is suspended on a knife edge and agate plate. When the 
level stands on a horizontal plane the scale is reflected 
perfectly ; otherwise the image appears distorted. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and the market was again 
stronger. There was more animation than we have 
noticed for some time amongst the general frequenters of 
this market. No. 3 Cleveland pig iron for prompt de- 
livery f.o.b. Tees was quoted 33s. 6d. per ton, but as a 
matter of fact very little of this quality could be bought 





for less than 34s., makers holding aloof in the belief that 
prices will soon be still higher. In this course they are 
enceuraged by the fact that stocks continue to decline, 
and the reports of an improving demand both on foreign 
and home account are more general. During the past 
week Middlesbrough No. 3 warrants have been in active 
demand to cover over sales, and it is reported that as 
much as 34s. 6d. cash has been paid for them. It is zatis- 
factory to notice that although the season is so far ad- 
vanced, the shipments of pig iron at Middlesbrough coa- 
tinue good there, having been exported this month up to 
date 26,000 tons, as compared with 31,900 tons at the same 
time last month, and 20,000 tons at the corresponding 
period last year. The price of hematite pig iron is 
stronger, Nos. 1, 2, and 3 being quoted 45s. to 45s. 6d. per 
ton f.o.b. east coast ports. Recently some large parcels 
have been placed on American account. In the manufac- 
tured iron trade there is little new to report. Iron ship- 
plates are quoted 4/. 12s. 6d. per ton; angles, 4/. 7s. 6d. ; 
steel poten 61. 5s. ; and steel angles, 5/. 15s., all less 
24 per cent. at works. 


The Cleveland Blast Furnacemen and their Wages.—Last 
week the Cleveland blast furnacemen sentin an application 
for an advance of 5 per cent. in their wages. This week 
the ironmasters have considered the application at their 
weekly meeting at Middlesbrough and have come to the 
conclusion, after taking into consideration all the circum- 
stances of the case, that the application is premature. 
The question will be again discussed by the men, but it is 
expected that for the present no further action will be 
taken in the matter, as it is well known that the masters 
cannot reap the benefit of the advance in prices for some 
time to come. 


The Steel Trade.—All the steel works in the North of 
England continue busy. Not only are there orders on 
the books which will keep the works fully going for 
months, but prices are getting better, and inquiries are 
so numerous that most people believe that a fairly good 
business will be done the whole of next year. It is hoped 
that more branches of the steel trade will be established 
in the Cleveland district, where the crude material is pro- 
duced in such large quantities. Some oi the manufactured 
iron works which have been closed for lack of orders will 
never again be restarted on the old lines. Probably some 
of them will be converted into steelmaking works. 
Messrs. Dorman, Long, and Co., of the Britannia Iron 
Works, Middlesbrough, are adding extensive steel-pro- 
ducing premises to their works, and will soon be in a 
position to swell the output of the metal which is so 
rapidly taking the place of iron. 


Engineering and Shipbuilding.—Engineers and _ ship- 
builders have more work in hand than could have been 
expected a few mouths ago, and iron founders report 
more doing, especially in export orders. On the Tyne, 
Sir W. G. Armstrong, Mitchell, and Co., have launched 
another cruiser, the Isla de Cuba, for the Spanish naval 
authorities, and they have also this week launched a large 
and powerful steel cruiser called the Ching Yuan or 
Tranquilliser and peacemaker of distant regions for the 
Chinese Government. This vessel is 250 ft. in length, 
38 ft. broad and is of 2300 tons displacement. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade, which has the appearance of remaining 
steady. 








THE SpRECKELS LinkE—The Spreckels line steamer Mari- 
posa, built by Messrs. Cramp, of Philadelphia, has made 
a passage from New Zealand and Australia to San 
Francisco in 23 days and 12 hours, This is the fastest 
trip on record. 





MacazinE Guys.—A Vienna telegram to the J'imes of 
the 14th inst. states as follows : Herr Joseph Schulhof, the 
inventor of a new repeating rifle which was tried recently 
at Enfield, leaves for England to-night for some final ex- 
periments with his rifle, which he believes may be adopted 
by the British Government. The rifle was introduced 
to the notice of Mr. W. H. Smith and Lord Randolph 
Churchill, while they were in Vienna, and Herr Schulhof 
was subsequently invited to goto England. The experi- 
ments at Enfield were judged to be most satisfactory, 
but some modifications were suggested in the calibre 
of the cartridge, and these have now been effected. 
It is said that the new rifle that is being introduced to 
the notice of the English Government authorities by Herr 
Joseph Schulhof, of Vienna, can be used as an ordinary 
rifle as well as a repeater. The receptacle for the repeat- 
ing action holds ten cartridges, which can be poured in 
with one turn of the hand from a cardboard case, 
The loading of the repeater can be done in four move- 
ments, the fourth being the turn of a lever which stops 
the repeating action. The loading for single-shot firing 
is done in three movements, and the action for reloading 
throws out the empty cartridge case. Single shots are 
fired by a trigger, mc the repeating action is worked by a 
knob handle. All the mechanism of the breech can be 
taken to pieces without the use of a screw-driver. The 
cartridges, which are shaped like small claret bottles, 
are 74 mm. in diameter, instead of 11 mm., as in the 
Martini-Henry. The weight of 130 of them equals that 
of 70 of the Martini-Henry cartridges, which is the charge 
usually carried by a soldier. The rifle is to cost 60 fr., 
which is about 15s. less than the Martini-Henry. The 
use of the cardboard cartridge-boxes is to be noticed ; for 
in the Mannlicher system metal boxes are used, and if 
these get bent or dented, as they are liable to do, the 
cartridges may stick in them at the moment for loading. 
This is impossible with the Schulhof boxes, which are 
opened by simply tearing off a pisses of paper. More- 
over, the Mannlicher boxes only hold five cartridges 





instead of ten. 
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TORPEDOES. 

ApmirAL Du Pin ve Sarnt ANDRE, in broader 
studies, published in the Revue des Deux Mondes, 
has severely criticised some of Charmes’ views. 
‘* Such,” he says, ‘tis the absolute confidence that 
the public places in the automatic torpedo, upon 
the faith of certain enthusiasts and on conclusions 
drawn from experiments which cannot and ought 
not to decide the question as regards a serious 
attack of ships at sea, that they forget that there 
are many circumstances in war as in peace where 
the torpedoes can be of no use, and in which 
a number of ships provided with suitable artil- 
lery and large crews would be indispensable. 
Dazzled too much by the part that torpedo boats 
may play in the naval war of the future, and by the 
exciting episodes that may ‘occur by their use, 
people do not take into sufficient account all the 
different conditions that a warlike navy must fill, 
nor all the duties it may be called upon to per- 
form.” 

The necessities and uses of arms as well as ships 
must be defined before any just comparison can be 
drawn of their efficiency. Admiral Elliott’s review 
of Sir Nathaniel Barnaby’s ‘‘ Navies of Europe,” 
strongly emphasises the necessity for specifying 
the duties to be performed by each and every type 
of ship. He says, ‘‘It is needless to point out that 
the practical merits of each type of vessel depend 
entirely upon her efliciency for the performance of 
the special services required to be rendered, and 
that, unless classification is strictly observed, no 
intelligent judgment can be arrived at as regards 
the perfection of any particular type of warship.” 

Well fitted for the task by naval education and 
experience, M. Emile Weyl, in his ‘‘ Questions 
Maritimes” and letters reporting the French ma- 
noeuvres of last summer, has reviewed Charmes’ 
opinions and theories, strongly condemning some 
of his recommendations. Many of these criticisms 
have since been indorsed by practical results. Of 
the views of Gougeard, Charmes, and Weyl, on the 
question of the scope of the torpedo, Mr. Jaques 
has made the following short summary: ‘‘M. 
Gabriel Charmes, in his ‘Torpilleurs Autonomes,’ 
believes that the automatic torpedo will surpass all 
other weapons of war. He considers it reliable 
within a range of 300 metres and possessing re- 
markable precision up to 500 metres. No one can 
read Charmes’ book without becoming a believer in 
the value of torpedo boats and their armament. 
M. Gougeard, Gambetta’s Minister of Marine, in 
his ‘La Marine de Guerre,’ while in accord with 
the principal features of Charmes’ views, takes a 
more comprehensive position of the necessities of 
attack and defence, and would increase the tonnage 
of torpedo boats, protect their vitals, and arm them 
with rapid firing and machine guns as well as with 
automatic torpedoes. 

‘*M. Emile Wey], in his ‘‘ Questions Maritimes,” 
while fully estimating the importance of torpedoes, 
and thanking Charmes for calling the attention of 
France to a most important subject, considers the 
latter’s dreams are far from being realised, and that 
naval construction will render the torpedo effects 
less disastrous by strengthening the bottom of the 
ship or keeping the torpedo off the bottom alto- 
gether. He has presented a comprehensive review 
of the naval position of France, and has offered 
some excellent suggestions for its advancement, 
and has not been carried away by the enthusiasm 
that the rapid development of torpedves has pro- 
duced.” 

Cellular compartments have kept afloat damaged 
ships, and the net has kept off the torpedoes. The 
use ef cellulose fibre packing has met with much 
suceess in France, and its employment is still con- 
tinued, although the Nettle experiments with it 
some time ago failed to prove its value as a leak 
stopper ; asbestos showed itself better capable of 
doing this work. 

In regard to the much vaunted infallibity of the 
torpedo boat, Weyl shows that the French naval 
manceuvres of 1886, ‘‘so far from proving the 
omnipotence of the so-called automatic torpedo 
boat, have shown that the new school has been 
deceived both as to its efficiency and its hold 
upon the sea,” while the absence of indepen- 
dent judges and well-defined rules prevented 





the acquisition of decisive conclusions. From 
his and other testimony it would appear that 
these manceuvres were conducted with nearly as 
much indifference to obtaining comprehensive re- 
sults as various experiments with war material 
made in our own country, consequently everything 
is again open to controversy, the advocates of each 
type of ship claiming the superiority with as much 
enthusiasm as before. The evolutions of the 17th 
and 18th of May, although the conditions were 
most favourable to the cruisers and torpedo boats, 
have given rise to much dispute as to whether they 
scored the successes over the squadron which dis- 
covered them and was prepared for their attack. 
The exercises, however, undoubtedly proved that 
it would be quite impossible for any moderate 
number of torpedo boats to destroy an armour-clad 
squadron by day, and only at night by the aid of 
most favourably obscured weather. 

The testimony of Admirals Lafont and Brown de 
Coulston, given before the French Budget Com- 
mission, coming as it does from the general officers 
who conducted the recent French manceuvres, 
ought to carry weight. The summary of this 
testimony, published in Le Temps and reproduced 
in several of our contemporaries, indicates decidedly 
that the present generally accepted types of both tor- 
pedo boat and torpedo are very delicate instruments 
which must be greatly improved before they can be 
relied upon for general service upon the sea. 
Among their statements we find that they agreed 
that ‘‘the apparatus for launching the torpedoes 
should be upon deck ; that the torpedo boat was 
delicate and combined with good qualities were 
grave defects. It was important that they should 
be remedied because the launching of torpedoes 
was generally difficult and very dangerous. ‘There 
should be protection for the tubes and their screws. 
The torpedo boat was a type of warship upon 
which it was necessary to count, but it was a great 
error to suppose that it would meet all the condi- 
tions of war.” 

In regard to this question Gougeard recognises 
perfectly the importance of torpedo boats, the great 
services that may be expected of them, and thinks 
it most proper that we should have more of them. 
He acknowledges all the worth of this terrible 
weapon, neither denying its power nor contesting 
its use. But he hopes its employment may be 
judiciously regulated, and that no one will accept 
hastily the infallibility of a weapon which has 
not been proved, and that can only be established 
by actual warfare. He does not believe in sacrific- 
ing those weapons that have served us for a long 
time. He says “ good sense and logic tell us to 
utilise and to perfect both.” 

Du Pin de Saint André believes that the resources 
of the sea, the fortunes of war, coolness, intelligent 
and skilful manceuvring, powerful artillery, and 
perfect marksmen will warrant any commander to 
go out in any direction upon the seas, without any 
extraordinary fear of being the inevitable prey of 
no matter how watchful a torpedo fleet. The 
superiority of numbers might secure a victory, but 
no more so with torpedo boats than with other 
types. An unnatural prominence has been given 
to the consternation these fragile boats, with their 
submarine projectiles, are to produce. We are 
told that the intimation of their presence is alone 
sufficient to unnerve entire crews. Did all the 
brave, cool soldiers and sailors die with Scobeleff 
and Grau? If there be needed a comparison of the 
fright-producing power of the gun and the torpedo, 
history gives us the examples of the disabling of 
Warden in the American Monitor, and the killing 
of Grau and his successors in the Huascar, where 
the gun produced such havoc. It is true that the 
torpedo of that day was in its infancy as compared 
to that of to-day. So was the gun! If timidity is 
to be one of the qualities of the future naval com- 
manders, it will probably be more effectually pro- 
duced by powerful guns than by unreliable tor- 
pedoes. 

In making a comparison between armour-clads 
and torpedo boats, Charmes has based part of his 
argument upon the want of vigilance and capacity 
in the command of the former and the valour and 
ever watchful daring of the latter. But we must 
not count upon fright. We must have no nervous 
men to lose their presence of mind under the effect 
of any class of weapons. In comparing the efficiency 
and usefulness of different types of ships we must 
suppose them equally well manned and manceuvred 
by equally capable and determined commanders. 
‘*The extreme importance,” says Newell, ‘‘ of 
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keeping a sharp look-out at all times is obvious, and 
consideration must be given to the disposal and use 
of the battery, cool men stationed at the machine 
guns, small arms, hand charges, and other features 
of the ship’s armament, and to the subject of per- 
manent and improvised mines. It is self-evident 
that no passive obstruction, however ingenious, will 
foil an active and determined adversary, unless 
supported by accurate and rapid gun practice.” 

Hotchkiss and Nordenfelt quick-firing guns fire 
with great accuracy ten to forty rounds of shell per 
minute, capable of penetrating from ~ in. to 2} in. 
of steel, at the range at which the Whitehead is 
supposed to be effective. It is evident, therefore, 
that in these machine guns the torpedo boats of the 
present type, notwithstanding the small targets 
they present, will meet with a very vigorous and 
destructive defence. In these guns very rapid 
development is going on, and ere long we will no 
doubt find projectiles of 40 lb. and 60 1b. being 
fired from these prolific weapons. 

Reverting again to the Resistance experiments it 
should be noted the gun-cotton charge was not ex- 
ploded atthe most serviceable depth (as decided by the 
various committees which, from time to time, have 
considered the elements of radius of destructive 
effect and most eflicient depths) but only 8 ft. below 
the surface, against a coal compartment instead of 
under it; nor, if the conclusions of these com- 
mittees had been taken into consideration by the 
ofticers who conducted the Portsmouth experiments, 
would they have expected any very destructive 
effect at either of the distances of 30 ft., 25 ft., or 
20 ft. from the ship’s side ; it was not until the 
charge was placed within 15 ft. that any great 
amount of work was produced upon the old ship, 
and even in the experiment of November 2nd, the 
most effective depth was not selected. The results, 
however, must not be accepted as a sure proof of 
the inefticacy of the torpedo, for the Resistance 
would have acted very differently if all her service 
weights had been in place, her complicated ma- 
chinery connected and under steam pressure ready 
for action. She might have been able to continue 
her gunfire for a limited time, but her speed and 
manceuvring power would have been enormously 
impaired by the explosion, even if she had not been 
entirely deprived of the means of moving, and had 
she been on the high seas it is very doubtful if she 
could have made any distant port. 

While the conditions of actual sea service would 
render the ship more liable to serious injury from 
the blow of a torpedo, it must not be forgotten 
that the same conditions would diminish in a greater 
proportion the efficiency of the torpedo boat and its 
arm. The elements at sea will so seriously modify 
the conditions under which the torpedoes are used 
that until we have examples confirmed by action at 
sea, we must not accept the torpedo as the only 
weapon worth considering. In these experiments, 
as in most others, the Whitehead showed itself 
erratic without discovering the cause of its capri- 
ciousness, and its course was easily followed by 
reason of the line of air bubbles thrown up. Owing 
to its want of inherent directive power there is very 
little doubt but that the Whitehead can be readily 
deflected, but equally doubtful, with the present 
firing pin, whether it would remain unexploded as 
did the one which carried its secrets to the Turkish 
authorities. Until the acceptance of a type possess- 
ing this characteristic in such an absolute degree as 
to permit broadside discharge from cruisers, going 
at their highest speed, ships in motion well 
mancuvred and well defended by quick-firing guns 
may consider themselves in no greater danger from 
torpedo attack than from gunfire. 

In regard to the efficiency of the Whitehead tor- 
pedo, Jaques concludes that a range of 400 yards 
and a speed of 21 knots are all that can be 
guaranteed, and he has cited many examples 
showing that even within these limits, it is un- 
reliable. 

Before leaving this subject of the infallibility of 
the torpedo, let us glance at some of the results of 
the use of search lights and nets in the recent ex- 
periments. At Milford Haven the unreliability of 
the electric light found an example in its wavering 
and final complete extinguishment during the first 
night’s operations. On the other hand the attack 
succeeded many times in bewildering and blinding 
the fort gunners, and accomplished some of its 
objects, the smoke from the rafts and fleet enabling 
the attacking torpedo boats to do some efficient 
work. The principal development of the second 
night’s operations was the conflict between the 





smoke and the search lights, obscurity and search- 
ing brilliancy quickly succeeding each other. 

We areinclined to agree with Charmes in his 
statement that the action of the search light is very 
deceptive, but in accepting its employment we have 
the right to expect that it shall be used by men 
who have been educated to its use, and who will 
have thorough command over it. 

Weyl says, ‘‘the electric light is the torpedo 
boat’s great enemy ;” but it was observed in the 
Milford evolutions that the defence search lights 
gave quite as much advantage to the attack as to 
the defence. He continues: ‘‘That during the 
night evolutions they saw only the rays of 
the search lights, dazzling and blinding them, 
and at which the eye cannot look without fatigue. 
To appreciate distance is then impossible. On the 
night of the torpedo attack the electric search lights 
kept the boats in sight and under a raining fire of 
machine guns, as if it were broad daylight. Even 
the experienced commander of No. 62 was deceived 
by the lights, and although he reached the enemy, 
in discharging his torpedo, miscalculated the dis- 
tance.” It must be admitted that the value of 
search lights on the boats themselves is extremely 
questionable. Except in certain cases, expert tes- 
timony goes to show that even on board ship, or in 
picket-boats within her range of fire, they are of 
doubtful value. Newell says : ‘‘ The great difliculty 
is to properly place them, so that they will throw a 
level ray along the water. If placed on the spar- 
deck the height of the deck limits the illuminated 
space. The illuminated sector is small, and, if 
swept around, the ship becomes more or less lumi- 
nous by the ray falling upon the rigging or fittings 
of the ship—a help to the attack and a detriment 
to the defence, They have a blinding effect, for 
whereas the ray is most brilliant and lights up any 
object upon which it falls, it renders everything out- 
side the ray less distinguishable, increasing the 
darkness.” 

In regard to the utility of nets, during the 
Bantry Bay evolutions much difticulty was en- 
countered in their effective use, but recent experi- 
ments show the progress that has been made not 
only in their manufacture, but in handling them, 
and the October trials at Portsmouth with Mr. 
Bullivant’s new service steel nets showed that they 
could be employed with great ease. Although these 
experiments have shown that they do not inter- 
fere with getting under way, that they may be easily 
carried (rigged out) at moderate speeds, and quickly 
taken in, it may safely be assumed that a vessel will 
not need her net defence in the open sea while 
making a passage, or when the weather would 
render it difficult to carry the net in position ; for 
the same causes that would create this difficulty 
for the ship, would interfere at least in an equal 
degree with the manceuvring of the torpedo boat 
and with the accuracy of the Whitehead. The nets 
will have their use in blockading squadrons, and 
when at anchorage, and it is not intended that a 
ship shall always cruise in time of war with her 
nets down ; but when at permanent or temporary 
anchorage, or any other emergency should require 
them, they should be at hand efficiently fitted, and 
will no doubt save many a ship. 

If the terpedo boat is to be a prominent factor in 
the battles that are to be fought upon the sea, their 
seaworthiness becomes an important element, de- 
manding careful investigation. That they can keep 
the sea without foundering, there is no doubt, but 
they are too small to cruise efficiently and be ready 
for action in all weathers. The recent evolutions 
in the Mediterranean show also that ability to 
remain at sea in rough weather is not the sole re- 
quisite of a warship. If that were the case the 
American monitors might be accepted as an excep- 
tional type, for many atime they have made better 
weather than their bulwark consorts. 

A contemporary’s review presents a prominent 
French writer’s conclusions as follows: ‘Torpedo 
boats, as at present constructed, are useless for 
work in the open sea, but are likely to be very 
valuable for coast defence. If they are made large 
enough for seagoing purposes they will sacrifice 
their most precious quality—invisibility—to the 
comfort of their crews and the power of keeping the 
sea for longer periods than at present.” 

On the other hand, Mr. Schichau, of Elbing, 
Prussia, who has given much attention to seaworthi- 
ness combined with speed, considers that he has 
reached a solution in his 144-ft. Chinese boat which 
steamed this year from Elbing to Foochow. The 
boats built by this firm for the Italian Government 





have shown seaworthiness in addition to other good 
qualities. Two of them, caught in a gale iu the 
Channel, rode it out in safety. The Russian boats 
built by Schichau have also proved themselves 
excellent sea boats. But it must be observed that 
these are all larger boats than the ones that took 
part in the French manceuvres and which suffered 
so severely. 

It is evident that a very high percentage of 
disaster has befallen all torpedo boats which have 
taken part in such manceuvres as have carried them 
into boisterous weather. The boats of the Channel 
Squadron while on their way to Berehaven in July 
suffered greatly, the sea knocking them about in a 
bad way and requiring the closing of the flaps of 
their impulse tubes. Much trouble, also, is said to 
have been experienced with the torpedo guns of our 
boats during the recent blockade of the Greek coast. 
Difficulty was encountered in getting a certainty of 
freedom from the bow of the discharging torpedo 
vessel, but it is now claimed that this, as well as much 
of the deviation, has been overcome by a contrivance 
which prevents the starting of the Brotherhood 
engine until after the torpedo has been forced by 
its discharge gun well in advance of the boat. 
Thereis no doubt, however, that much deflection still 
ensues, and that in heavy weather, bow discharge 
would still be accompanied by much danger and 
uncertainty. Lord Brassey in his ‘‘ Naval Annual” 
just published, refers to the seaworthiness of the 
English boats in the following words: ‘* The cruise 
undertaken by the torpedo boats attached to 
Admiral Hornby’s squadron, and the more recent 
voyage of the four torpedo boats from Malta to 
Suda Bay in the depth of winter, were not un- 
attended with risk. The torpedo boats of the new 
class are doubtless capable of contending with heavy 
weather, but it is idle to suppose that vessels of 
from 50 to 60 tons can keep at sea for extended 
periods without reducing the crew to a state of ex- 
haustion. If Lord Nelson found that the fag from 
service in a brig was very great when constantly at 
sea, we may rest assured that life in a torpedo boat 
would be intolerable.” 








THE MANCHESTER SHIP CANAL. 

WE are glad to learn that the Manchester Ship 
Canal scheme again shows signs of life. It was in- 
conceivable that a project which had been fought 
three times against long Parliamentary odds, and 
had at length scored a complete triumph, should be 
abandoned because its promoters, elated with victory, 
forgot for a moment that the public takes but little 
heed of what goes on in the committee-rooms of St. 
Stephen’s, and consequently needs to be educated 
in the merits of an undertaking before it will put 
its money into it. The result of the failure to 
secure the required capital has dealt a rude shock 
at the credit of the scheme, and has carried it down 
toa point in the public estimation far below its 
deserts, threatening to undo all the labours which 
have been expended on it, and to rob the district 
of the benefits which must certainly accrue to it if 
the canal be constructed. As this would be a public 
calamity the late Mayor of Manchester, acting as 
the representative of the citizens, proposed that an 
inquiry should be held by a body of representative 
and impartial men, into the general merits of the 
scheme, and that they should present a report to a 
town’s meeting setting forth their conclusions as to 
the practicability of the construction of the work 
from an engineering point of view, as to the effect it 
would have on the industries and commerce of the 
district, and as to the probability of its paying a 
fair interest to its shareholders. The mayor suc- 
ceeded in associating with himself twenty-two 
gentlemen, some of them having a connection with 
the Canal Board, and all of acknowledged eminence 
in the city and country. For five weeks this Com- 
mittee sat several hours nearly every day, and went 
thoroughly into all the aspects of the case, taking 
evidence and examining into many points which did 
not arise before the Parliamentary Committee. 

On Thursday, December 9, the report was pre- 
sented to the meeting, which was largely attended 
by merchants and manufacturers from all parts of 
Lancashire and Cheshire. The Committee found 
that the canal could be constructed ready for 
traffic within the estimate of 5,750,000/., and that 
the sum of 802,934l. would be ample for the pur- 
chase of the necessary land ; that the estimate of 
104,200/. per annum would cover the working ex- 
penses and maintenance ; that the purchase of the 
Bridgewater Navigation for 1,710,0001., as required 














Dec. 17, 1886.] 


ENGINEERING. 





623 








by the Act, would be an advantageous. bargain ; 
that the project was a thoroughly sound commercial 
undertaking, and would speedily become remunera- 
tive on the completion of the works; that a large 
amount of traftic would be at once secured, and that 
the increase in traffic and revenue must be steady 
and continuous. This report was signed by every 
member of the Committee, and was followed by a 
summary of some of the grounds on which the con- 
clusions were based. These set forth that the 35 
miles of the canal would really form a long dock, 
stretching into the district, and offering a splendid 
littoral for the erection of works of all kinds ; that 
the dock would be accessible to vessels for many hours 
in each tide when the Liverpool Docks were closed ; 
that the canal would be in communication with all 
the navigations of the district ; that foreign cargoes 
would be carried to Manchester for the same 
freightage as to Liverpool, and therefore the pre- 
sent dock and railway dues, varying from 7s. to 
183. 2d. per ton, would be divided between the 
canal and the importer ; that there would be an im- 
mense traftic in coal and salt, particularly in bunker 
coal ; that during the second year there was a reason- 
able prospect of securing along the whole length of 
the canal a traffic of 4,428,532 tons, yielding a gross 
income of 794,1731., deducting 198,543/. for contin- 
gencies, 72,000/. interest on debentures, 104,200I. 
for working expenses, and adding 60,000/. as 
revenue for the Bridgewater Navigation, the net 
revenue stands at 479,430I., sufficient to pay 5 per 
cent. on the shares, and carry forward 79,4301. 
This is a brief abstract of a few of the facts which 
the Committee find proved to their satisfaction. 
The report should do much to restore public confi- 
dence, particularly in Lancashire and Yorkshire. 
If the people who are to gain the benefits of 
reduced rates, and better means of communication, 
will not lend pecuniary aid to the scheme, it is not 
to be supposed that the investing public of the 
country will be attracted by it. The duty of the 
directorate is now clear ; with this report in their 
hands they must appeal to their neighbours to raise 
such a sum as shall convince the world that the 
people of Mancnester believe, that not only will 
the canal improve their trade, but that it will also 
pay. When three or four millions have been raised 
in this way they can then come into the market 
with confidence, and we do not think they will 
be again disappointed. The experience of the past 
few weeks shows that there is a vast sum awaiting 
investment in projects, will inspire confidence. But 
as long as Lancashire holds back in an undertaking 
of this kind it is useless to appeal to London, even 
if the house of Rothschild ‘‘ charm never so wisely.” 


AMERICAN NAVAL FAILURES. 

Secretary Wuitney, who has now been at the 
head of the United States Naval Department for 
nearly two years, confesses in his new annual re- 
port, that he has been able thus far to do little 
more than discover the magnitude of the task con- 
fronting the man who essays to put the American 
Navy on a satisfactory basis. Although there is an 
apparent effort to make the tone of the document 
hopeful—not to say cheerful—it is difficult to select 
any phase of the report’s statements or conclusions 
which warrants anything but depression. 

It would seem by the disclosures of the secretary 
that we by no means have a monopoly of the ‘‘ How 
Not to Do It” system of administration. The story 
of the bungling, the confusion and the waste which 
he finds running through the various irresponsible 
bureaus, reads very like the familiar recitals from 
Woolwich and Portsmouth. In one of the construc- 
tion yards, during the investigation, complaint 
was made that there were no cut nails. Inquiry 
showed that in the storehouse of this very yard 
there were piled up in barrels enough cut nails 
to last fifty years. The trouble lay in the fact that 
they were in the possession of the Steam Engineer- 
ing Bureau, whereas it was the Construction Bureau 
which needed them. The accumulation of stores 
and supplies by the various bureaus aggregate 
5,000,000/., of which fully one-fifth are obsolete 
and useless—the latter entailing an expense for 
care and periodical oiling and painting which 
exceeds their value. Yet the bureaus are con- 
stantly making new purchases of articles already in 
stock, owing to the absence of any intelligent con- 
centration of authority and supervision. The 
secretary's detailed arguments for one responsible 
organisation make so strong a case, that it is not 
easy to see upon what grounds Congress can 
refuse to sanction the suggested changes. ; 











Of more direct interest to British readers are the 
statements about the new cruisers, the Dolphin and 
Atlanta, and the comparative figures which show 
how lamentably they fall short of the European 
standard of excellence and efficiency. As Mr. 
Whitney says, ‘‘The one characteristic which the 
unarmoured cruiser must possess is great speed. 
This is determined by the function which she is 
expected to perform in modern warfare. She is 
a ‘commerce destroyer.’ She must be able to 
escape from ironclads and outrun, so as to overhaul, 
merchantmen. If slower than ironclads she could 
not keep the sea, and if slower than merchantmen 
she might as well stay in port. This division of 
ships by the functions which they are expected to 
perform is one of the things which has come about of 
recent years. When it became impossible to concen- 
trate in one ship both the greatest speed, strongest 
armament, and the highest defensive power, without 
reaching a tonnage displacement wholly out of the 
question, the division into classes, according to the 
functions which they were expected to perform, 
came about. When the Dolphin, Boston, Atlanta, 
and Chicago were projected, and the contracts for 
their construction entered into, it was well known 
what speed ought to be attained and what weight 
and character of machinery per ton of displacement 
was necessary to obtain it. Commercial vessels had 
at that time attained speeds ranging between 16 
and 19 knots, and cruisers were being builtin other 
countries, or had already been built, attaining the 
same speed. The Dolphin and the Atlanta having 
both been completed, and having had trial trips, it 
is possible to compare them in their results with 
similar vessels built contemporaneously elsewhere.” 

The comparisons which follow may be reduced 
to tabular form, and will be found interesting. Of 
the vessels named, all but the two American vessels 
and the Milan, were built on the Clyde. For the 
smaller, or Dolphin class, the relative figures, taken 
from Brassey’s ‘‘ Naval Annual,” are as follows, 
speed being given in knots : 





| Maximu : 
— - | Horse- | or 
Power. a ashes 
tons, | 

Dolphin (American) 1485 2300 13.00 
Surprise(English) .. 1406 8017 17.8 
Alacrity os 1400 3017 17.8 
Milan (French) 1540 4132 18.0 








In the large class, of which the Atlanta was 
finished asa specimen, the comparison is no more 
comforting to the Americans. 





| Maximum | : 
aeuaas Highest 


-_— 














| Power. | Speed. 

tons. | 
Atlanta (American) 3000 8350 15.00 
Esmeralda (Chilian) 5 3000 | 6500 18.28 
Giovanni Bausan (Italian) | 3068 6680 17.05 
Mersey (English) .. oe 3550 6600 18.25 





Despite this humiliating showing of the best 
results which John Roach’s shipyards, fostered as 
they had been for years by Governmental protec- 
tion and subsidies, were able to produce, the secre- 
tary proceeds upon the assumption that America 
must not dream of going beyond her own borders 
for either material or ships. Congress has autho- 
rised the construction of two 6000-ton ironclads, 
and the department has offered a prize of 3000/. for 
the best working design for these, competition being 
open, we believe, to the world. But this touches 
the limit of outside participation. The ships, the 
armour, and the ordnance, must all be American in 
construction and material. Inasmuch as no Ameri- 
can firm has been found willing to contract for the 
building of the projected Norfolk on the esti- 
mates—220,000/.—and as it is officially stated that 
“* no steel manufacturer in the United States, with 
his present plant, would enter into a contract to 
deliver armour guaranteed to stand the tests, based 
upon tests of armour used abroad, which the Bureau 
of Ordnance would prescribe,” it seems likely that 
our Transatlantic cousins will have to wait a long 
time before they create anything relatively more 
satisfying than the Dolphin. The secretary indeed 
thinks the country might establish a plant within 
five years, which could enable it to cope with 
European yards, and to render it independent of 
them, if Congress will at once start upon the work. 

But five years is a long time to wait, and Con- 
gress, particularly after the disastrous failure of the 
Roach experiment, may not feel disposed to lightly 





enter upon a second attempt. Meanwhile, from 
the secretary’s report, it is clear that by 1890 there 
will be only three of the cruising ships now in com- 
mission fit for further service. In the event of 
hostilities, the United States would to-day neither 
be able to produce the armour and ordnance neces- 
sary for naval defence, nor have the naval power 
to protect such articles in transit across the ocean, 
even if it were possible to buy them at such a time 
in Europe. And even the optimistic official eye 
does not pretend to see any chance for a better or 
safer state of things during the next five years ! 

If this is the best result of the policy which, for 
a quarter-century, has heavily taxed every consumer 
in America for the purpose of building up iron, steel, 
and shipbuilding interests of the country, it ought 
presently to occur to somebody that perhaps the 
policy was a mistake. 








THE CASEBOURNE LIBEL CASE. 

Some months ago the libel suit of Casebourne 
and Another v. The Engineer, created considerable 
interest, and surprise was very generally expressed 
at the heavy damages awarded by the jury in whose 
hands the verdict lay. It was not to be expected 
that the defendants would accept the decision 
without challenging the soundness of this verdict, 
and the result of an appeal has fully justified the 
contention held by the proprietors of The Engineer 
that the damages awarded were excessive, since 
they have been reduced to one-third, apparently 
to the satisfaction of every one concerned. As 
the case presents several points of interest, and 
as, so far as we are aware, no brief and critical 
summary of it has yet been published, we pro- 
pose, now that the difficulty has passed away, to 
devote a short space to its review. The incident 
presents only three features of interest ; the cause 
of the libel, the libel itself, and the amende honor- 
able made by The Engineer as soon as its pro- 
prietors found that they had inadvertently done an 
injustice. 

As regards the cause of the libel it appeared that 
during the last days of December, 1885, Messrs. 
Casebourne and Co., iron merchants, of Hartlepool, 
became temporarily embarrassed through the failure 
of one of their customers in Buenos Ayres, and upon 
becoming acquainted with this misfortune, they 
wrote the following letter to (according to the state- 
ment of their counsel) three of their customers : 
‘* We very much regret to inform you that, owing to 
a heavy loss, we are unable to meet our engagements. 
Our creditors are only three, viz., Messrs, Dorman, 
Long, and Co., Middlesbrough ; the owners of the 
West Hartlepool Iron Works ; and Messrs. Fry, 
T’Anson, and Co., Darlington. As we wish to lay a 
statement of our affairs before you, we shall feel 
greatly obliged if you will meet at the officesof Messrs. 
Dorman, Long, and Co.” ‘It does not appear that 
this circular letter was marked private, but whether 
or no, so far as privacy was concerned, Messrs. 
Casebourne and Co. might as well have posted it 
on the walls of the Middlesbrough Exchange, for 
rumour, many tongued, directly told the story far 
and wide, with all the embellishments inseparable 
from report, and then on the 5th of January Mr. 
Jeremiah Head, of Messrs. Fox, Head, and Co., 
The Engineer’s reporter, heard the garbled story, and 
embodied it in his trade notes for the week. This 
story, the publication of which constituted the libel, 
was as follows : 

‘*The failure has been announced of Messrs. 
G. E. Casebourne and Co., iron merchants, West 
Hartlepool. A heavy bad debt which they had 
made with a large customer at Genoa is said to be 
the cause. Two or three Cleveland firms will suffer, 
but not to any great extent. A vessel laden with 
over 1000 tons of section iron was just about to leave 
Middlesbrough on account of Messrs. G. E. Case- 
bourne and Co., when she was stopped by the 
manufacturers. It is thought that there will be 
sufficient assets to pay a good dividend to all those 
who have unfortunately become involved.” This ver- 
sion of Messrs. Casebourne’s letter is a curious illus- 
tration of the manner in which a fact, especially if it 
reflectson the credit of any person, becomes distorted 
as it passes from mouth to mouth. No question has 
been raised upon the boia fides of Mr. Head, or that 
he modified or exaggerated the report which was 
circulating upon the Exchange, and which was evi- 
dently founded upon the letter written by Messrs. 
Casebourne and Co. to their creditors. 

Upon the publication of the libel in The Enyineer, 
the solicitors of Messrs. Casebourne and Co. wrote 
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to the proprietors of that journal, foreshadowing 
the proceedings that subsequently ensued, and 
stating that 10,000/. would hardly cover the damage 
their clients had sustained. Thereupon The Engineer 
promptly published the following: ‘‘ We regret 
very much the statement made in the letter of our 
North of England correspondent, which appeared in 
our last impression, to the effect that Messrs. G. E. 
Casebourne and Co., of West Hartlepool, had failed. 
It appears that a large foreign customer of that firm 
had stopped payment, but we are informed that 
Messrs. Casebourne and Co., beyond being sufferers 
by the loss, are not affected in their business, and 
that the steamship to which reference was made 
was not stopped by a creditor, but by Messrs. Case- 
bourne themselves. We repeat our expression of 
regret that the passage in question should have 
appeared in our columns.” The proprietors of The 
Engineer thought that in giving the same publicity 
to the correction as they had done to their mis- 
statement, they were making suflicient amends, not 
knowing then that they were doing something 
of even greater service to Messrs. Casebourne 
and Co.—giving the lie to the report current in 
Middlesbrough which had been set afloat by the 
letter of Messrs. Casebourne, the issue of which 
had caused all the trouble. 

These are the three features of the case. Then 
followed, in May last, the trial, about. which we 
need only say that the verdict given by the jury, did 
less credit to their common sense than to the elo- 
quence of the plaintiff's counsel, and that Messrs. 
Casebourne and Co, were awarded 15001. Naturally 
the defendant did not propose to let the matter 
rest there, and accordingly the notice of mo- 
tion for a new trial came, on the 2nd _inst., 
before Mr. Baron Huddlestone and Mr. Justice 
Manisty, and after hearing both sides, the judges 
suggested that a sum of 500/. would fully meet the 
case, and that a new trial should be granted unless 
the plaintiffs accepted it. This they did. We 
wish that space allowed us to reproduce Baron 
Huddlestone’s remarks, for they deserve special 
consideration, Having emphatically exonerated 
the defendants from bearing any malicious motive, 
he pointed out that the libel was ‘‘ clearly trace- 
able to the very letter which the plaintiffs them- 
selves felt justified in sending to their principal 
customers.” He called attention to the prompt, 
thorough, and conspicuous manner in which the 
defendants made their retraction. He pointed out 
that there are ‘‘no circumstances of aggravation, 
there are no circumstances of contumely,” and he 
said he did not consider that the verdict could 
stand. And he stated that he, Mr. Justice Manisty, 
and Mr. Justice Cave had independently arrived 
at the same amount (500Il.) which they considered 
would fully repay the plaintiffs for all injury sus- 
tained. After him Mr. Justice Manisty spoke, 
agreeing fully with Baron Huddlestone, the plaintiffs 
concurred, and so the litigation ended. 

To newspaper editors and proprietors this trial 
brings home forcibly two considerations. First, so 
long as libel cases, or at all events cases of inadver- 
tent libel, such as this was, are tried before a jury, 
it is absolutely uncertain whether justice will be 
done. That side which has the smartest solicitor 
and the ablest counsel is generally sure to be the 
winning side, and as sympathy with the libelled one 
is a normal and natural sentiment of the average 
juryman, excessive damages are often awarded, and 
substantial justice can only be obtained after the 
delay, anxiety, and expense of an appeal have been 
incurred, as in the present case. In the second 
place this litigation should enforce the necessity of 
caution upon editors and proprietors as regards their 
contributors. Mr. Jeremiah Head carelessly involved 
his principals in a lawsuit by forwarding a distorted 
and seriously libellous story, which he did not take 
sufficient pains to establish or disprove. Had he 
obtained a copy of Messrs. Casebourne’s letter, and 
forwarded it for publication, we suppose that no 
case for libel would have held, and that only a 
charge of doubtful taste could then have been urged 
against him, There is not much danger we imagine 
that his ‘* Trade Notes”’ will ever again be found to 
contain libellous matter. 


NORTHERN COAL TRADE IN 1886. 

THE course of the northern coal trade during the 
year 1886 has been marked by one general feature 
in the two parts of the coalfield, and by an especial 
declension in the more northern part. In Durham 
the tendency has been slightly towards lower 
prices, but, on the whole, the demand has been 











maintained equal to the output of that county. 
But in its northern neighbouring county the 
production has been less, and the price has de- 
creased, whilst mine after mine has been under 
the need of working short time. It is the latter 
fact which has made the position of the coalowners 
of the north so serious. The price realised for the 
coal has not been so much below the standard 
rate, but the cost of production has been greater, 
and has proved a heavy burden. ‘The standing 
charges for ventilation, for pumping, for rates, 
&c., are tolerably constant, and when they have 
to be spread over a full output they are much 
less felt than when they are spread over a third 
or even half of that output. Short time, and 
the absence of the ability to command fuller orders 
for steam coal, are amongst the chief of the causes 
that have led to the determination of the sliding 
scale in Northumberland. In the first report of the 
accountants who are employed under the sliding 
scale agreement, the average price was returned for 
that period this year as a fraction over 4s. 7d. per 
ton—4s. 7.21d. tobe exact. And in the last report 
which has been issued this year, average selling 
price was not very much altered, but the alteration 
was for the better, the figure being 4s. 7.66d, It 
is thus evident that the admittedly serious position 
of the coalowners in Northumberland is not due 
to the variation of the price of coal, for that varia- 
tion this year has been in their favour, so that 
the cause is to be sought elsewhere. The average 
realised price is not the actual rate received, but 
for comparative purposes, is equally taken over 
the whole of the year, and is far better than the 
market price, which has admittedly fallen from 9d. 
to 1s. per ton for the best steam coal. And yet, in 
the better sale of the small coal there has been a 
partial counterbalance, which will in some degree 
explain the more stationary character of the average 
realised price of coal in the northern part of the 
great coalfield under consideration. 

In Durham there has not been so marked a 
falling off in the demand, and though the price 
has been weak, the mineowners have preferred 
to continue the sliding scale arrangement —a 
decision which may be construed to mean that 
they are fairly satisfied with its working. There 
is, of course, a continual growth in the demand 
for the gas coal, which is one of the chief parts 
of the produce of the Durham coalfield, and its 
character in the market insures it a ready sale. 
For house coal, too, there is an ever-recurring en- 
largement in the requirements; and for coke— 
though the consumption has very greatly fluctuated 
with the condition of the iron trade—yet there has 
not been any very material falling off. Thus in the 
Durham coal trade the demand has not been so very 
irregular, and at the present time the inquiry for 
gas coal, for household coal, and for coke, is sub- 
stantially as large as it has been throughout the 
year. The price of coke has advanced a little with 
the improvement in the iron trade ; household coal, 
as far as the local demand is concerned, sells usually 
at about the same rate, and that a profitable one ; 
but gas coal contracts are keenly competed for, and 
on the whole, they have been this year rather lower 
than before. In these facts is the key to the position 
of the Durham coal trade. There has been a larger 
shipment of these classes of coal; the consump- 
tion for gas and for railway and house purposes 
grows ; and thus the pits have, where vther circum- 
stances are equal, had a rather better amount of em- 
ployment. Wages variations have been very slight 
in the past twelve months, and the Durham coal trade 
may be said to have passed the year with less of loss 
than could at one time have been looked for. The 
restrictive movement in the Cleveland iron trade 
undoubtedly affected it, but there was some com- 
pensation in the increased demand for hematite iron 
and the starting of additional furnaces in the north- 
west, which caused an additional demand for coke 
from Durham. Neither in price, therefore, nor in 
the extent of the demand has there been very much 
change during the year, and the production may be 
roughly given as about 2,300,000 tons per month 
for the county, an output which is not much less 
than that of the past year. As far as can be 
gathered, the shipments have been a little more than 
in the past year, and those to the metropolis un- 
doubtedly show an increase in the tonnage sent, 
an increase due in degree to the large consumption 
of gas coals, fostered by rates of freight for sea 
carriage lower than ever known in the history of 
the trade. 


has been a very considerable reduction of the out- 
put of coal. In 1885 the production was very high 
—some 612,000 tons monthly—which is not much 
below the maximum output attained. It included 
a much larger tonnage of steam coal, and that coal 
has had to meet a growing competition of late with 
Wales, Scotland, and Yorkshire qualities, which are 
produced more cheaply. For not only is the basis 
of wages under the sliding scale high in Northum- 
berland—over 5s. per day—but to this is to be added 
the payment of very heavy sums in the shape of 
interest on capital invested in ‘‘ colliery houses,” 
or in the shape of payments to miners for house 
rent, whilst coals, rates, &c., add to the burden 
of the northern coalowners, and handicap them in 
comparison with those of the counties and districts 
named, who do not bear similar burdens. Northum- 
berland has the advantage of cheap carriage, owing to 
its coalfield being on the seaboard, but it has rather 
serious disadvantages to set against this, some of 
which have just been named. In its pits there are 
fewer hewers in comparison to the total men em- 
ployed than there are in some of the competing 
districts, and in periods such as the early part 
of 1886, this disadvantage is felt. It is worth 
notice that it is felt both by the mineowners and 
the miners, for in the past winter, owing to the 
working of short time, and to many miners being 
out of employ, the funds of the Miners’ Union were 
heavily drawn upon, as they are already being 
drawn upon this winter. In summer the demand 
for coalfrom the Baltic keeps the pits of Northum- 
berland well employed, but a winter demand is 
needed, and to attain this, there is required cheaper 
production, Something in this direction is being 
done by the reduction of royalties, the lessening of 
wayleaves, and by other means; and now that 
which forms the largest part of the cost of produc- 
tion—wages—is about also to be reduced. For it is 
tolerably certain that the only issue of the crisis in 
regard to wages is a reduction, though the amount 
is yet in doubt. Whether it will be attained amicably, 
and whether there will be with it a generalsettlement 
of the house rent question, is a matter that will be 
speedily determined. But the facts that two or 
three large collieries are closed without apparently 
affecting the market, and that there isa price for coal 
far below that which has been common of late, are 
matters that cannot be gainsaid. The future of the 
coal trade of the north is a good deal bound up with 
the whole course of the trade of that district, and 
especially with the iron industries. Already there 
has been an advance in the price paid for coke sold 
over 1887 ; and there are other classes of coal which 
have been sold at rather higher rates, so that the 
future may be looked upon as likely to give some 
better return to the coalowner than the last two 
disastrous years have given. Much will depend on 
the course of the iron trade, but if that improve- 
ment which has unquestionably set in bulks out 
much more, coal must advance in price ; and though 
the sliding scale regulations would make that con- 
current with an advance in wages, yet on the whole 
it may be believed that the coal trade of the north 
has passed the worst of its present difficulties. 
Thinner seams and high cost in working are still 
before the great steam coal collieries, so that the 
outlook has its shadows as well as its lights ; but 
it is less unpromising than seemed probable a few 
months ago. 








CABLE TRAMWAYS. 
By J. Bucknatt-Smira. 
(Continued from page 255.) 

In bringing this series of articles to a close it may 
be interesting to briefly refer to some recent 
publications in which the economy and _ utility of 
the cable system of traction has been called into 
question, and which have given rise to instructive 
discussion. 

Mr. W. Morris (M.1.C.E.) appears to have first 
called the attention of the members of the Institu- 
tion of Civil Engineers to the importance of the 
system, then being developed in the United 
States in a paper, No. 1913, vol. lxxii., of the 
Minutes of the Proceedings of this Institution. The 
authortherein stated, that after visiting the San Fran- 
cisco cable lines and carefully considering the sub- 
ject, he considered that tramways could be worked 
by this system for 45 per cent. of the gross receipts, 
and consequently that many of our tramways could, 
by its adoption, realise something like 25 per cent. 
upon their share capital. He then mentioned that 





But in Northumberland, it is certain that there 


even our North Staffordshire tramways worked by 
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giving a total net revenue of 15,7561. The result 
of the increased revenue being 9? per cent. dividend 
as against 6.6 per cent., or an increase of 50 per 
cent, in favour of the cable system of working, not- 
withstanding its extra first cost.” On the same occa- 
sion, Mr. N. Scott-Russell said, ‘‘The ‘rope’ or 
cable had been worked with great success in America 
and very well in this country; .... For steep 
gradients, ‘‘he thought there could be no doubt 
that it was the best, and, in fact, the only means of 
locomotion.” Mr. Harris said, ‘‘ He himself was 
interested in another mechanical system (viz., com- 
pressed air motors), but he did not think that this 
system, or steam, or anything else, would compare 
with the cable system for working over gradients 
like those of 1 in 15,” &c. 

Mr. Norman Selfe considers that San Francisco 
had probably about the best tramway system 
in the world, i.e., with regard to their entire 
system of cable, locomotive, and horse lines. 
For connecting together important points within 
a city itself, through crowded streets, between 
lofty buildings, and where service was desirable 
every two to five minutes, large cars attached to 
locomotives would be a great hindrance to general 
trattic, and also there might be reasonable objec- 
tions by passengers and residents to having the 
atmosphere further polluted by the products of com- 
bustion and steam. Admitting it to be true that even 
50 per cent. of the (stationary) engine power pro- 
vided was employed to move the cable alone, and 
that the wear and tear was heavy, still these lines 
were so successful that they were being copied in 
other cities, and as they fultilled the conditions of 
being clean and noiseless, with the advantages of 
running a frequent service with single cars or short 
trains, and offered the minimum obstruction to 
ordinary street traftic, no real comparison could be 
made between the cable system and locomotives for 
city use.” 

In the Birmingham Daily Mail of June 22 last, 
we read that Mr. E. Pritchard, M.I.C.E., has 
returned from a tour through the United States 
of America, where he had been investigating the 
merits of the cable system with a view to its ap- 
plication to the streets of Birmingham, and we 


gather he was well satisfied with its practical 


utility. It is worthy of notice that in this 
borough, locomotives are to give way to cables, 
i.e., the present cable system is to be applied to a 
steam line or route. ‘The Mail stated that ‘* Mr. 
Pritchard went out to the States somewhat pre- 
judiced against the system, but he has returned 
thoroughly convinced, not only that cable trams 
are perfectly feasible, but that they are (all things 
considered) the most economical and desirable form 
of street locomotion yet put into practice.” 

The Hon. E, Coombes, C.E., one of the accredited 
representatives of the recent Colonial Exhibition, 
whilst speaking after a luncheon given at Messrs. 
Bullivant and Co.’s works, on the occasion of com- 
pleting the cables for the Richmond cable line, 
Australia, stated, ‘‘ he believed the cable system of 
traction for tramways was the system of the future, 
alike for economy and efliciency, and that he had 
studied the system in America before its adoption 
in the colonies, and that he spoke upon the subject 
as an engineer and not as an ‘ outsider,’ ” &e. 

The foregoing statements and opinions concern- 
ing the system at issue appear very satisfactory, 
and especially so when it is remembered that 
the authors are competent and impartial men, 
and not directly interested ir cable tramway enter- 
prises, but as a matter of fact, were more generally 
associated with the application of locomotives or 
compressed air, &c., to tramway purposes. 

The axiom, however, that no known system of 
tramway traction is capable of universal successful 
application should be carefully observed, for much 
harm is not unfrequently inflicted by those who 
advocate a general application of any one system 
in which they may be particularly interested. 
Such broad advocation or statements were pithily 
hinted at bya Mr. Johnson, of Cleveland, at a 
recent meeting of the American Street Railway 
Association, U.S.A., when he stated with reference 
to the question of modern tramway traction: ‘‘ We 
are told by some that the cable system is the 
proper one to use, but to others we know it acts 
like ared flag toa bull. Weare told, that there 
is great economy in it, that they can run the 
engines with the sweepings of the stables and floors, 
&c. ; whilst we were told by others that it is a 
fallacy, that it takes a thousand horses to make 
manure enough to keep the engines going,” Kc. 





Adverting to opinions in the United States, re- 
specting the vomparative efficiency of electric 
motors and the cable system, we read in the last 
annual report of the American Tramways Associa- 
tion a statement by Mr. Cyrus Field as follows: 
‘* Tf youask me, if cars can be run by electricity, I 
will answer ‘‘yes, withoutdoubt.” . . . but if youask 
me whether they can be run as cheaply as by horses 
I willsay ‘‘no, without question of doubt.” There is 
one thing that offers an objection to electricity, and 
that is, with slippery rails you lose power ; with 
the cable system, a slippery condition does not 
affect the power. In the cable system the power is 
separate and independent of the track. The ob- 
jections made to starting and stopping cars run by 
electricity, are overcome in the cable system. 

The efficient practical application of compressed 
air engines to tramway purposes appears almost in 
the same elementary stage as electricity. 

Returning to the cable system, we now know 
that it has been practically worked with both 
mechanical and financial success for the past twelve 
years, and that about 100 miles of line are in daily 
operation in the United States and our colonies, 
&c. About 20 more miles are about to be built in 
the States, 15 miles in Great Britain, and 30 miles 
in Australia. The cost of construction and e yuip- 
ment can now be reduced to about that of a first- 
class horse tramway, such as laid and equipped 
within our metropolis, whilst the cost of working 
by the system at issue is only about one-half that 
of the latter. The comparative average cost of 
working tramways in the United States by horses, 
locomotives, and cables are stated to be about as 
follows: By horses, 5.7 cents per passenger ; loco- 
motives, 3.9 cents per passenger; and cables, 
2.5 cents per passenger. In other words, the average 
comparative inclusive working expenses in this 
country, under proper conditions, &c., appear to be 
about the following : 


Cable traction ... oh : 4h per car mile, 
Locomotive traction ... ae a 99 
Horse or animal traction 10 ae 


We will now pause to consider the chief points or 
features that may be reasonably alleged in favour or 
support of the cable system of working : 

1. The general efficient and economical working. 

2. The steepest gradients may be easily and eco- 
nomically traversed. 

3. Heavy or a fluctuating traffic can be dealt 
with promptly and efficiently. 

4, Safety and convenience greater than offered 
by locomotive traction and equal to animal traction 
are secured, whilst a more uniform speed and ser- 
vice can be attained at less cost. 

5. Cheaper administration and more punctual 
service of cars at any required intervals. 

6. Practical noiselessness and freedom from evo- 
lution of products of combustion, gases, steam or 
sparks, and dirt, &c., in the streets. 

7. The tractive efliciency of the system is inde- 
pendent of the weights of rolling stock. 

8. The power exerted by cars upon descending 
gradients is in a measure utilised for assisting the 
ascending cars, instead of being dissipated. 

9, The stationary motive power is arranged so as 
to be automatically varied to meet the fluctuating 
working requirements of a traftic to be served. 

10. A car service may be permanently or periodi- 
cally largely increased with small additional cost, 
and in some cases the increased consumption of 
fuel is almost inappreciable. 

11. The cars can be started, stopped, or con- 
trolled with great efficiency and promptitude. 

12. The system can be practically worked in any 
climate. 

13. The wear and tear of the permanent way is 
less than in cases of horse or locomotive traction. 

14. The thoroughfares are not dirtied nor the air 
polluted. 

15. Stable, shoeing and harnessing expenditure, 
&e., is avoided. 

16. Fewer cars are required to serve a given traftic 
on account of greater speed and carrying capacity. 

17. Slippery condition of rails is no impediment 
to tractive efliciency. 

18. The cruelty and inefficiency of animal trac- 
tion is avoided. 

Amongst the foregoing clauses, 2 to 11 inclusive, 
13, 14, 16, and 17 are more or less peculiar to the 
system in question, the remainder are comparative. 
Some of the other clauses might be satisfactorily 
met by compressed air or electric motors, when in a 
sufficient advanced stage of practice. 





On the other hand, the principal alleged objec- 
tions or defects of the system appear to be : 

1. The heavy cost of construction and equipment. 

2. More ironwork is introduced upon the surface 
of the streets ; interferences with gas, water, and 
sewage services occur. 

3. Any breakdown of the machinery or cables 
causes a stoppage of the entire system. 

It appears, however, that in most cases these 
objections would be more than counterbalanced by 
the advantages of the system. The third allegation 
likewise appears of no great importance, as break- 
downs should be of rare occurrence if the system be 
reasonably well designed, constructed, worked, and 
attended to. 

It has been before mentioned, that no known 
system of tramway traction can be universally 
applied with uniform success, but that all cases re- 
quire some knowledge and discrimination to guide 
their useful or judicious application. We shall now, 
therefore, point out the general conditions which 
appear more or less necessary for a proper me- 
chanical and financial application of the cable system 
of traction to tramway purposes. 

1. Approximately straight 
throughout. 

2. Double lines throughout. 

3. A district or locality capable of developing 
suflicient traftic to support a comparatively frequent 
service of cars. 

Severe curvatures of line or single lines with 
passing places, should be avoided as much as 
possible. The sites for the engine-houses should 
be located upon level ground, or in valleys, and pre- 
ferably at one terminus, in cases where the length 
of a system is not excessive. The termini should be 
located on level ground or on a very slight falling 
gradient. 

Working round sharp curves on a main cable 
driven at a comparatively high speed, cannot 
generally be considered a safe practice, independent 
of the question of wear and tear ; in cases, however, 
where auxiliary cables can be introduced and 
operated at a lower speed, this objection may be 
more or less overcome. 

Authentic information received from the United 
States, shows that notwithstanding the past high 
cost of construction and equipment, average divi- 
dends of over 12 per cent. per annum have been 
realised upon such expenditures. The Mayor of 
San Francisco, U.S.A., in a recent communication 
to the Mayor of Birmingham, states with reference 
to the cable line in his city: ‘‘These roads pay 
dividends from 8 to 24 per cent. per annum. The 
Market Street Cable Railroad Company, issued 
bonds for 3,000,000 dols. bearing interest at the 
rate of 6 per cent. per annum. They are now sell- 
ing at 12 per cent. premium ; after paying interest 
on these bonds, there is left a handsome divi- 
dend,” &e. 

In Chicago about the same amount of money has 
been spent over cable roads as in the example last 
mentioned, and we may gather from the official 
stock exchange quotations, that the original 
(100 dols.) stock since stands at from 285 dols. to 
300 dols. Further we learn from the president of 
these lines that ‘‘ The increase in the value of the 
real estate along the streets where the system 
operates, and on parallel and cross streets (for 
several blocks each way) is many times the cost of 
its construction, being from 50 to 200 per cent. ina 
single year.” Recent information supplied from 
the New Zealand cable tramways shows that cable 
traction can be worked at about 3$d. per car mile 
as against 9d. and 12d. by horses. 

The question may be reasonably raised as to 
whether there are not some peculiar conditions 
common to the States which render the application 
of this system so advantageous, and as the above 
facts appear to show? In a measure the answer 
may be in the affirmative ; the breadth and straight- 
ness of the streets common to the cities of the 
United States are unquestionably highly favour- 
able to the successful application of the system, 
but sufficiently similar or suitable conditions can be 
found to exist to a greater or less extent in many or 
most cities throughout the world to recommend its 
adoption. Again it has been previously pointed out 
that the tramway travelling community in the State; 
is exceptionally large, and as especially exemplified 
by the number of passengers carried by the Market- 
street cable line (San Francisco) and the Chicago 
cable lines. which have attained a traffic of 60,000 
and 100,000 persons per day respectively on special 
occasions, A two to five minutes’ service of cars 


lines or streets 
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commonly finds good support in the cities of the 
States, and, as before mentioned, the population 
that travel daily on these tramways has in some 
parts exceeded 25 per cent. of the whole. 

(To be continued). 


NOTES. 
Watton Wuirte Evans. 

We record with much regret the death of the 
well-known and widely respected American engineer 
Mr. Walton White Evans, which took place in New 
York on the 28th November last, on the eve of a 

rojected visit to Europe. We propose to refer to 

(ir. Evans’s long and varied professional career on 
a later occasion, and therefore now confine ourselves 
to only a few general remarks on his work. Mr. 
Evans having graduated at Rensselaer Polytechnic 
Institution, worked for seven years as assistant 
engineer on the Erie Canal; subsequently he had 
charge of the Harlem Railway extension to Albany. 
The occasion offered itself to Mr. Evans to transfer 
his energies to South America, where he was first 
engineer in charge of the Copiapo Railway in Chili, 
and successively chief engineer of the Arica and 
Tacna Railway, Peru, the Southern Railway, of 
Chili, and the Arica and Tacna Extension Railway. 
During the war between North and South, Mr. 
Evans had charge of the defence of New York. Of 
late years he confined himself almost solely to con- 
sulting practice. 


THE GREEN Ray. 

In one of his entertaining scientific romances, M. 
Jules Verne gives an account of the phenomenon 
called in France Le Rayon Vert. In fact, the story 
is founded on a supposed search for this natural 
appearance among the Western Islands of Scotland ; 
and the book derives its title from it. The green 
ray is a flash of emerald coloured light said to be 
observed sometimes for a second or half a second at 
the moment the sun’s disc disappears below the 
horizon, and just when one sees only a very small 
segment of its surface. Tourists in Egypt and the 
Red Sea testify to the phenomenon. Some con- 
sider it objective, and others believe it to be sub- 
jective. According to a letter of M. de Maubeuge 
to M. Mascart, the well-known French physicist, 
the phenomenon has been several times observed 
in the Red Sea at the rising of the sun. M. de 
Maubeuge particularly noticed it, he states, in 
October, and the first impression of his eye and 
that of his assistant was a beautiful emerald green. 
He has also seen it at sunrises behind mountains 
elevated from 1 deg. to 2 deg. above the horizon. 
These observations tend to prove that it isan objec- 
tive phenomenon. He has also observed it at the 
setting of the sun. There was not the least cloud 
between the orb and spectator, and the air was 
pure but humid. The same phenomenon has not 
been observed by him from the moon, Venus, or 
any star, although he has often looked for it in the 
tropics, 








Coat IN THE DoneEtz Region. 

According to an official report just published at 
St. Petersburg, the amount of coal extracted this 
year in the Donetz region has been over 500,000 
tons, and a little more than 300,000 tons of anthra- 
cite, making a total of about 850,000 tons together. 
Of this quantity nearly 400,000 tons have been 
despatched from the spot by the Voronez-Rostoff 
Railway, 120,000 tons by the Koursk-Kharkoff 
Railway, and about 100,000 tons by other lines. 
In general, trade has been very good this year, and 
the quantity exported from the Donetz region 
shews a considerable increase upon that of last 
season. As soon as the port is constructed at 
Mariopol the coal proprietors will be able to send 
their coal to Odessa, the greater distance by sea 
instead of by railway, the whole way, as at present. 
The long distance that has to be traversed in send- 
ing it to Odessa by railways renders it very difficult 
for the coal to compete with the English article, 
even after the heavy duty has been paid by the 
latter. Coal costing 6 or 7 copecks the pood at the 
pit’s mouth in the Donetz region, cannot be sold 
under 23 cozecks a pood at Odessa. When the 
port is founded at Mariopol, in the Sea of Azoff, 
the coal will only have a short distance to go to 
reach the coast, and the price of the article at 
Odessa, owing to the cheaper carriage by sea, is 
expected to fall to about 18 copecks the pood, in 
which case it would undersell the English article. 
Towards the construction of a port at Mariopol, 
the Russian Government has assigned half a million 
sterling, and the operations are being pushed on as 





fast as is possible ; none the less, it is not expected 
that the port will be ready for use for at least 
another year, perhaps two. 


DratnaGE Works IN Russia, 

People are so accustomed to regard the Russian 
Government as a purely military and aggressive 
institution, that it is not easy to move them to ad- 
miration in regard to the useful public work it is 
carrying on unostentatiously in spite of financial 
difficulties. One of these is the draining of the 
Pinsk Marshes, a task commenced in 1873, and 
which will require many years to accomplish in its 
entirety. The work done this year has been the 
recovery of about 400,000 acres of land from bog, 
by means of the excavation of canals and ditches. 
The total area of the Pinsk Marshes—the biggest bog 
in Europe—is about 25,000,000 acres. Of this, up to 
now about one-fifth has been reclaimed, and during 
the thirteen years’ operation over a 1000 miles of 
ditches and canals have been cut and hundreds of 
bridges erected. The Pinsk Marshes are situated 
on the Russo-Polish confines, and have always been 
regarded as a bulwark to Russia in the event of 
an invasion from Germany. The draining of the 
region and its cultivation has thereby weakened 
Russian defence, and the weak spot having been 
detected by German strategists fresh plans have 
had to be formed for covering it from attack. Many 
years must elapse before the whole area can be 
drained—the reclamation of a fifth has occupied 
thirteen years ; but the work is one that does not 
require hurry, and as the recovery of each slice is 
being followed by its colonisation by Russian 
peasants, the Government does not want to keep 
the drainage operations too far ahead of the actual 
cultivation. If too hurriedly carried out, the drainage 
works would require extensive and costly super- 
vision, or they would fall into disrepair, whereas 
the immediate colonisation of the country reclaimed 
enables the Government to hand them over to the 
village communities to keep in order. 


THE Society OF ENGINEERS’ ANNUAL DINNER. 

On Wednesday evening thisold-established society 
held their annual dinner at the Guildhall Tavern, 
under the presidency of Mr. Perry F. Nursey. A 
large number of members and visitors, some 100 in 
all, sat down, and a very enjoyableevening was spent. 
In proposing the toast of the Army and Navy the 
President introduced the subject of armaments 
in both army and navy, and, severely criticising 
them, pronounced them decidedly inferior to the 
new weapons adopted by some of the foreign 
powers, hoping that better arms will also be intro- 
duced at home. During various speeches by members 
it was claimed that this Society was the first to in- 
troduce visits to works, the first also to pay particular 
attention to the younger members of the profession, 
and to establish lectures to students, both of which 
excellent institutions have since been copied by 
most of the other professional societies. The scheme 
put forward some years ago of establishing an edu- 
cational body with powers to examine and to confer 
degrees was again referred to, and the departing 
president expressed the hope that new impulse 
would be given to this subject by the president 
elect, Professor Robinson, of King’s College, who 
has, like Mr. Nursey and Mr. Alfred Williams, the 
treasurers, been associated with the ‘‘ Society of 
Engineers” for nearly thirty years. Reference 
was further made in the course of the evening to a 
movement now on foot of closer relations being es- 
tablished between this, the mother society, and 
some afliliated bodies in the Australian colonies. 
The secretary, Mr. Leight, stated that more than 
ever before was the Society growing both in strength 
and prosperity, aud with more means at the disposal 
of the Council, more useful works could and would 
be conducted in the future. The proceedings were 
of the most harmonious and cordial character and 
terminated soon after eleven. 

Tue Revent Low Reavines or THE BAROMETER. 

In connection with the storm of last week there 
were some almost unprecedented low readings of 
the barometer. The cyclone was first detected at 
Valentia on the night of Tuesday, the 7th inst., and 
it passed steadily on, following a path almost due 
east. On Wednesday the storm broke out with 
great violence, and its ravages were seen in many 
parts of the British Islands; but during the time 
that it lasted there was almost absolute peace in 
Edinburgh, simply because that city was in the 
centre of the cyclone. At Glasgow Observatory 
very exact records were kept by Professor Grant of 
the progress of the extraordinary fall of the baro- 





meter during the storm. The descent of the mer- 
cury began about 10 p.m. on Tuesday, when the 
observed height, corrected for temperature, and 
reduced to mean sea level, read 29.186in. At 
10 a.m. on Wednesday, the reading similarly re- 
duced, was 28.002 in., and at noon it had fallen to 
27.908 in., while at 2 p.m. it was 27.785 in., and at 
6 P.M. it had fallen to 27.600in. It was about this 
time that the minimum occurred at Glasgow. Pro- 
fessor Grant states that there has not been such a 
low barometer recorded at Glasgow Observatory 
during the last quarter of a century, except the de- 
pression which occurred during the memorable 
storm of January 26, 1884, when the height of the 
mercury, corrected for temperature and reduced to 
mean sea level, sunk to 27.427 in. At Ochtertyre, 
in Perthshire, the lowest reading, which occurred at 
7 P.M. on Wednesday, was 27.708 in. One observer 
in Scotland speaks of the total amount of the fall of 
the mercury during the twenty hours from midnight 
on Tuesday till 8 p.m. on Wednesday was nearly 
1.400 in., and that the amount of the rise between 
8 p.m. on Wednesday and noon on Thursday—a 
period of sixteen hours—was only .621 of an inch. 
From other reports it is shown that at Mullaghmore, 
in Ireland, the fall of the mercury in ten hours was 
1} in., and that at Belmullet, in the west of Ireland, 
27.58 in. was touched, that being the lowest read- 
ing ever reported in Ireland. It is stated that at 
Girvan, on the coast of South Ayrshire, at 8 P.M. on 
Wednesday, the reading was 27,5 in. in the Fishery 
Office, and 27.4 in. at the harbour. 


Morors ror Evectric LicHtine. 


The difficulty in the way of domestic electric 
lighting does not arise from the skill required to 
work a dynamo machine, or even from the cost of 
the electrical installation, but from the trouble and 
expense incident to the working of the motor by 
which the dynamo is driven. If the public could 
be shown that the progress of invention had reduced 
the cost and risk of motors, without decreasing 
their efficiency, it is certain that the new form of 
illumination would extend rapidly. To bring about 
this result the Society of Arts have decided to hold 
a competition of motors in May or June next, and 
they offer two gold and four silver medals as prizes 
for the engines most suitable for motors for electric 
light installations. The competing engines will be 
divided into two classes ; (A) those in which the 
working agent is also produced, as portable and semi- 
portable engines, gas engines with producers, and 
petroleum engines ; (B) those to which the working 
fluid must be supplied, as engines without boilers 
attached, gas engines without producers, and water 
motors. Each class will be sub-divided into two 
groups—those declared to develop not more than 
10 brake horse-power, and those that will develop 
more than 10 horse-power and less than 20 horse- 
power. Application for leave to compete must be 
made before February 28, 1887, at the offices of the 
Society, John-street, Adelphi, London. and an en- 
trance fee of 21. 10s. per horse-power must be 
paid. Unless there are ten entries no competition 
will be held, and the fees will be returned. Tho 
tests will be carried out under the direction of 
three judges appointed by the Council of the 
Society of Arts. The points of merit considered 
of greatest importance are: (a) Regularity of speed 
under varying loads ; (b) regularity of speed during 
the various parts of one revolution ; (c) power of 
automatically varying speed to suit are lights ; (d) 
noiselessness ; (e) first cost; (f) cost of running ; 
(g) cost of maintenance. There is another point 
we should have liked to see noticed, and that is the 
capacity of an engine to be coupled direct to a 
dynamo. This involves so many advantages in 
economising space, and in reducing the cost of 
foundations and gearing, that it ought to be counted 
as a distinct point of merit, the more so as it always 
involves some increase in coal consumption. All 
the cost of fitting up and working the motors must 
be borne by the exhibitor. This trial comes ata 
very opportune time; the constant succession of 
new motors, which some months ago was so rapid, 
has grown slack, and now each inventor is out- 
rivalling the others in the extravagance of the 
claims he puts forth. Many of these wili doubt- 
less exercise a wise discretion in declining the trial, 
but there should be no difficulty in finding more 
than ten engines with sufficient merit to encourage 
their inventors to enter the lists, so soon as the 
names of the judges are published. This latter 
point should not be long deferred, as the value of 
the awards, like that of an oil-painting, will greatly 
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depend upon the names by which they are signed. 
Full particulars of the mode of testing to be adopted 
should also be published, as few firms of any stand- 
ing will care to compete under unknown conditions. 


Steet Prosectives. 

On the 30th of September last, the Admiralty 
wrote to the Ordnance Committee, inclosing a letter 
from Sir William Armstrong, Mitchell, and Co., 
offering to supply 400 Firminy steel projectiles, and 
stating that as they desire (and no wonder) to 
obtain ‘‘ trustworthy projectiles,” which cannot at 
present be manufactured in this country, they are 
anxious that 20,0001. taken in this year’s estimates 
should be expended in this manner through Sir 
William Armstrong and Co. On the 10th of October 
the Director of Artillery informed the Ordnance 
Committee that the Admiralty had decided on this 
purchase, not through the broad and general channel 
of supply, but through Messrs. Firth and Son, who 
had in the meantime become agents of the Firminy 
firm. So far, good, for it will be a satisfaction to those 
who appreciate our weakness to know that we shall 
shortly have something better than cast iron to hurl 
against steel, if the grim necessity arise ; even if it 
be only 400 rounds. Noone doubts the excellency 
of the Firminy projectile, but it is not altogether 
reassuring to know that only one of this class of 
shell, at the time of giving the order, had been fired 
experimentally here. This was on the 19th of August 
last, against a John Brown 18-in. compound plate, 
of which Mr. Ellis reports that ‘‘ it is a fair average 
plate that would have been accepted by the English 
or any other Government at the time it was manu- 
factured. Since that time very great improvements 
have been made in the process of manufacture of 
thesecompound plates, as evinced bythe 16-in. plates 
recently supplied, and now being tested at Shoe- 
buryness.” It was against these improved plates 
that the 12-in. Holzer projectiles were fired with 
such admirable results, Twelve months ago, Messrs. 
Holzer and Co. sold two or three of their shells 
tothe Department, and careful analyses of their com- 
position were made, not we presume only to gratify 
scientific curiosity. More recently on firing the three 
test roundsthese shells gavesplendid results, though, 
as the Department had been warned by the makers, 
the metal was somewhat too soft. The question 
now arises, are Messrs. Holzer and Co. to receive 
orders to furnish us with a part of our urgent re- 
quirements, or are we to rely solely upon one firm, 
who will we know furnish first-rate material, but 
which, up to the time of giving the order, had 
only been once tested against a plate that was ‘‘a 
fair average plate” two years ago. No one firmcan 
fill the orders we so urgently need, and if Messrs. 
Holzer and Co. are shelved now, after all the trouble 
and expense they have incurred, and after they have 
demonstrated that the steel they manufacture is 
what we want at this juncture, it is not likely that 
they would respond so readily to any future appeal, 
as they have done in the past to official invitation, 
but will follow the example of other French firms, 
which to quote the words of the Director of Artil- 
lery ‘‘ wisely decline to execute a small order for 
steel armour plates.” 


Capit TRAMWAYs IN AUSTRALIA. 

Cable tramways are gaining ground in Mel- 
bourne, and recently one section was opened. The 
operation of threading the cable from the engine- 
house at Brunswick-street to Spencer-street and 
back, a distance altogether of three and a half 
miles, was watched with great interest by a large 
number of spectators, and was attended with sutti- 
cient difliculty to render an account of the process 
instructive. The rope weighed 28 tons, and was 
manufactured by Messrs. Craddock and Co., of 
England. It was rolled on an immense drum, and 
had to be drawn from this through 1} miles of 
covered track and back again. The end of the 
cable was made fast to the gripper of a dummy car, 
which was drawn forward by a ging of men, carry- 
ing the rope with it. Ina short time, however, the 
resistance became too great to be overcome in this 
way, and horses were employed. Eight animals 
were harnessed, but proved too few, and four more 
were added. These carried the car along for a 
time until the gripper suddenly snapped, and 
operations had then to be suspended until it was 
welded. A new start was made in two hours, at 
10 a.m., and the terminus was reached without 
any very serious mishaps. The cable was then led 
round the end wheel by means of a short auxiliary 
piece which had been previously placed in position, 
and then the return journey was commenced with 





twenty-four horses. The car ran splendidly to 
Swanston-street, when the gripper twisted at a 
crossing, and had to be overhauled. The next 
run was to the top of Collins-street, when 
another stoppage took place on account of an 
accident to the gripper, and when this was 
remedied, the car had not gone far before the shank 
snapped again. It was nearly three o’clock before 
another gripper was obtained, and there were one 
or two mishaps before the engineer, Mr. Duncan, 
had the satisfaction of drawing up before the engine- 
house. It is proposed that the scheme of horse 
tramways already planned and authorised shall be 
modified to permit of rope traction being used. 
The new lines will be in Hotham, City of Mel- 
bourne (West Melbourne), South Melbourne, and 
Port Melbourne. The alteration, if made, will 
necessitate the alteration of routes and largely in- 
crease the expenditure. The South Melbourne 
line will be 1 mile 75 chains, and cost 38,7501. ; 
the Port Melbourne line 2 miles 30 chains, and cost 
54,6251. ; buildings, 90001. ; land, 6000/. ; engines 
and gearing, 15,000/. ; gas and water pipes, 30001. ; 
drainage, 19,000/.; total, 145,375/., or 90,0001. 
more than the projected horse lines. The Hotham 
and West Melbourne systems will cover 3 miles 35 
chains, and cost, for construction, 68,750l. ; for 
land, 60001. ; for buildings, 10,000/. ; for engines 
and gear, 12,000/. ; for pipes and drainage, 50001. ; 
total, 101,750/., or 80,7501. more than the horse 
line. The cost of completing the present authorised 
schemes for the northern lines is, for cable tram- 
ways, 769,000/. ; for horse tramways, 19,8001. For 
the southern lines, for cable roads, 275,000. ; for 
horse roads, 82,0001. Total cost of the present 
authorised tramways, 1,146,400/. 








MISCELLANEA. 
On Thursday last at Ormskirk, Mr, Forward delivered 
an important speech on the state of the Navy. 


An Act is be applied for to incorporate a company with 
powers to make docks, railways, and other works at 
Gravesend and Northfleet. 


Orders have been given for further experiments to be 
made with the latest pattern of the Enfield-Martini rifle 
proposed for adoption in the army. 


The Figaro of the 14th inst. states that the Danish 
Government is about to order, probably in France, nine 
new ironclads and twenty-eight torpedo boats. 


The torpedo storeship Hecla, Commander Jeffreys, has 
left Spithead to join the flag of Admiral the Duke of 
Edinburgh in the Mediterranean, where a series of 
torpedo operations on a large scale are contemplated. 


On Monday next, December 20, the Liberal party in 
Newport, Mon., will present their late member, Mr. E. H. 
Carbutt, with a handsome silver dessert service in recogni- 
tion of his services as their member in two Parliaments. 


It is proposed to remove the old Brighton Chain Pier, 
and to build in place of ita new pier with a tee-head 
about 600 ft. by 200 ft. There is to be a landing jetty, 
and the scheme includes the establishment of passenger 
steamers. 


On Monday Mr. W. H. White paid a visit te Chatham 
Dockyard to confer with the heads of departments with 
respect to the new vessel proposed to be laid down, so as 
to prevent a discharge of hands. It is stated that the 
vessel will be begun within the next few weeks. 


It is proposed to connect the Sea of Azof with the 
Black Sea by a canal across the Isthmus of Perekop at 
Sivasch. The depth of the channel is to be 12 ft., the 
breadth 65 ft., with ports constructed at the extremities, 
The passage from sea to sea would be thereby curtailed by 
100 miles. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended Docume 5, 
amounted, on 15,378 miles, to 1,124,250/., and for the cor- 
responding period of 1885, on 15,243} miles, to 1,103,745/, 
an increase of 134} miles, or 0.8 per cent., and an increase 
of 20,505/., or 1.8 per cent. 


Preparations are to be made at Devonport Dockyard 
for the laying down of two new vessels of the Rattler class 
and one of the Grasshopper. The first two—composite 
gunboats—will carry six guns, and will be of 670 tons and 
1200 horse-power ; while the Grasshopper gunboat will 
have only one gun, and will be of 450 tons and 2700 horse- 
power. 


A project is on foot in Russia to construct a railway 
along the south coast of the Crimea to connect Sebas- 
topol with Yalta. The construction of this line would be 
very costly on account of the necessity of making seventeen 
tunnels upon it. The estimate of expense was at first 
60,000 roubles per verst, but it has been lately reduced to 
42,000 roubles. 


At a meeting of the City Commission of Sewers, atten- 
tion was drawn to the reference to the Streets Committee 
on the subject of sinking artesian wells in the City, and 
Mr. Malthouse moved that instructions should be given 
to that committee to report without delay. Mr. Deputy 
Bedford, in seconding the motion, thought they ought to 





at once test the question of their powers in the matter by 
sinking an artesian well and supplying water to the City. 


The Times states that it is the intention of the Admiralty 
to make all appointments of inspectors of machinery to 
the Steam Reserves at Chatham, Devonport, and Ports- 
mouth for a term of three years only. At present the 
appointments are nominally for five years, but actually 
they are usually for an indefinite period, several officers 
having held them until compulsorily retired from the 
service by the age regulations. - 


The return of the Cleveland Ironmasters’ Association 
for November shows that the stocks have been decreased 
by about 22,900 tons, so that they now amount to 667,800 
tons, against about 470,000 tons a year ago. The make 
was 186,000 tons during the month, 107,000 tons being 
Cleveland and 79,000 tons other kinds ofiron. In October 
the total make was 192,399 tons, and in November, 1885, 
it was 202,501 tons. The shipments were about 71,000 
tons, against 66,324 tons in November, 1885. 


Mr. A. W. Richardson, of the Anglo-American Electric 
Light and Engineering Works, Stretford-road, Manchester, 
has recently completed an installation of eighty 20-candle- 
power incandescent lamps in the laundry department of 
Messrs, Welsh and Margetson’s Shirt Factory, London- 
derry. The dynamo for working the same is an H type 
compound shunt, self-regulating ‘‘ Richardson” dynamo 
machine, which gave at the trial 110 volts 55 ampéres at a 
speed of 440 revolutions per minute. 

The order for heavy ordnance which the Government of 
Victoria has given to Sir William Armstrong is now 
nearly completed, and the guns will be ready for delivery 
very shortly. Eleven of the weapons are of the breech- 
loading pattern known as the 5 in., weighing three tons 
each. One of 8 in. calibre has already been finished by 
the Elswick firm. The guns are chiefly intended for 
the defence of Melbourne. They form only a part of-a 
large scheme of defence prepared by the Victorian 
pres ora for the protection of the colony against hos- 

ile fleets, 


Application is intended to be made to Parliament next 
session by the Mersey Docks and Harbour Board, for 
leave to bring in a Bill to extend the time limited by their 
Overhead Railways Act of 1882 for the completion of the 
lines authorised by that Act, and to make two other lines 
commencing and terminating by junction with the rail- 
way No. 1 authorised by the same Act. The Board also 
notify their intention of applying for a Various Powers 
Act, in which they will ask for authority enabling them 
to create and issue stock, redeemable and irredeemable, 
and terminable annuities, 


The Committee which was appointed to report upon the 
advisability of the Admiralty providing their own guns 
and stores for the Navy has sent in its report, and the 
matter is now being considered by the Admiralty Board, 
the Treasury, and the Secretary of State for War. The 
Committee, it is understood, recommend the change, 
which will in all probability take place in next year’s 
Estimates. The two sets of stores for Army and Navy 
are to be kept separate and distinct, and both Woolwich 
Arsenal and the trade will be employed by the Admiralty 
to supply the armaments required. 


Her Majesty’s consul at Stockholm has forwarded to 
the Secretary of State for Foreign Affairs the following 
translation of an advertisement in the Géteborgs Handels 
och Sjifarts Tidning of December 6: ‘ It having been 
decided to build a bridge across the River Gotha at 
Trollhattan, for which the Government has granted an 
allowance, the Committee of Management hereby re- 
quest intending competitors to send in offers, before the 
expiration of the month of December, separately for the 
bridge and separately for the foundations, according to 
drawings and specifications. Solvent guarantee or other 
approved security must be given for the completion of the 
work. Offers are received by, and necessary information 
given upon application to, the chairman of the Committee 
ne Management, Ernst Stridsberg, civil engineer, Troll- 

iittan.’ 


Last week a Midland goods train which was proceeding 
through the tunnel towards King’s-cross, under the 
Metropolitan Railway, met with a serious accident, the 
latter portion of the train breaking away from the first 
few carriages. The driver, not noticing the accident, 
proceeded, and the signalman of the box which the train 
passed, not noticing anything out of order, gave the line 
* all clear.” A Midland passenger train then came along 
the same line, and though the driver noticed an obstruc- 
tion and applied his brake, he was unable to stop his 
train, which dashed into the stationary carriages, up- 
setting some, and completely blocking both up and down 
lines. Meanwhilea Great Northern train was proceeding 
from King’s-cross to Farringdon-street, and before the 
engine driver could bring his train to a standstill it had 
run into the overturned carriages. 


The new submarine mining depot at Stokes Bay is being 
proceeded with. The new pier, which is completed, is a 
composite structure. It is composed of iron screw piles 
supporting a superstructure 600 ft. long, with an L head, 
upon which is erected a 5-ton revolving steam crane for the 
purpose of handling the mines. There is sufficient water 
at the head for the War Department torpedo vessels to 
come alongside at all states.of the tide. The buildings at 
present erected consist of two long ranges of workshops, 
testing-rooms, stores, and class-rooms, &c.. There are 
also water-tight tanks built for storing the cables in water. 
A complete system of 18 in. gauge tramways for con- 
necting the various buildings and stores with one another 
and the head of the pier is also in course of construction. 
Similar establishments are in course of construction on 
the Clyde and elsewhere. The contractor for the works 
is Mr, W. Hill, the builder of the Spithead forts. 
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Fie. 1. 
FOTHERGILL’S REDUCING VALVE. 


ConsIpERING the great demand for an efticient 
steam reducing valve, now that high-pressure steam 
is rapidly coming into use, there is a special interest 
in the two sectional engravings we publish above of 
such a valve recently patented by Mr. J. R. Fothergill, 
superintending marine engineer, of West Hartlepool. 
This valve has been applied with most satisfactory 
results, particularly in connection with steam steering 
gear, the severest of all tests. 

In a steamer on which this valve has been fitted the 
steam is reduced from 140 lb., boiler pressure, to 50 1b. 
There are two other valves on board this steamer, one 
to the steam jackets and the other to the winches, and 
the chief engineer’s report is identical with the cap- 
tain’s, particularly as to no accumulation of pressure. 
The same satisfaction is also tae in other steamers 
having boiler pressures of 160 lb. 

By reference to Figs. 1 and 2 the construction of the 
valve will at once 
may be said to consist of two differential pistons whose 
areas are to one another as the difference of pressure 
required, As steam from the boiler enters the valve 
the small piston is forced against the stop, see Fig. |, 
and the ports opened for the passage of steam as 
denoted by the arrows. When sufficient steam has 
passed to give the required pressure the large piston is 
then forced against the stop, see Fig. 2, and thus the 

rts at both ends are closed to the sage of steam, 

ut it will be noted the small piston travels past the 
ports leaving them partially open, establishing a com- 
munication between the steam passage, the va A of the 
valve, and the atmosphere by way of the escape pipes; 
thus, should there be any leak past the pistons, accu- 
mulation of pressure cannot take place, for such leakage 
would at once escape to the atmosphere as above de- 
scribed and shown by the small arrows in Fig. 2. 

By screwing down the wheel at the top of the valve 
the small piston is forced and held against the stop, 





Fie, 2. 


e understood. The valve itself | 
| plies of canvas ¢ have been previously saturated, and 








opening a free communication through the valve for 
the use of full boiler pressure, or allowing the steam 
to pass through the valve the reverse way, such as from 
the donkey boiler to the engine-room. 








TAGG’S JOINTS FOR WOODWORK. 


Tue Tagg system of jointing woodwork consists 
essentially in soaking a long strip of canvas, or 
similar fibrous material, and lengths of spun cotton 
yarn, ina particular kind of vegetable gum, to form 
the material of the joint. The strips are folded up 
into as many plies as may be necessary, according to 
the depth of the joint, then applied to one edge and 
held there while the other plank is pushed up and 
nailed down. 

Figs, 1 and 2 show the various members of a deck 
joint, respectively before and after the joint is 


|made, One plank has a plain edge, the opposite plank 


has a longitudinal cavity and a closing bead c. The 
receive in their bight a saturated corea. One two- 
ply length of canvas d completes the material of the 
joint. Nospecial devices are required for closing up 
the planks—they are laid in the ordinary way. 
For thin decks the core a is dispensed with, and both 
lank edges are plain, there being the same number of 
ayers of canvas for the whole depth of the joint. 

Fig. 3 illustrates another type of joint, the bulk of 
the jointing material being saturated cores instead of 
strips. This type of joint is peculiarly well adapted 
for remaking old seams without disturbing the planks. 
No caulking is required and no caulking tool is used, 
Consequently the edges of the timbers are not injured, 
but are left as sharp as when they came from the 


planer. The cores of Fig. 3are rolled into the trough 


between the two planks by means of a roller with a 
serrated edge. 
There is no exudation of the gum upwards; the 


-| dimensions of the Orizaba are : 





closing strip c prevents any droppings, and the lines of 
the jointing are scarcely perceptible. 

The material of the Tagg joint givesand takes with 
the shrinking and swelling of the planks through the 
whole depth of the joint without separating from the 
edges, for the canvas strip adheres to the plank edge 
so closely after the gum has dried that it will resist a 
straight pull of 4 lb. per square inch. 

This joint hasbeen tried on the decks of the s,s. Glen- 
garry for the double trip to China and home again, vid 
the Suez Canal, and stood the severe test of the intense 
heat of the Red Sea thoroughly well. Samples from 
the Glengarry can be seen at Lloyd’s, 2, White Lion- 
court, Cornhill, E.C. 

This invention is applicable to many other purposes 
besides decks and other parts of ships, and can be 
used with advantage in many forms of constructional 
work. The process of manufacture can be seen at the 
inventor’s, Island Boatbuilding Works, East Molesey. 





THE S.8. ‘‘ORIZABA.” 

THE subject of the engravings on our two-page plate 
is the new steamship Orizaba, belonging to the Pacific 
Steam Navigation Company. Additional views are 
also given on page 625. In a previous issue (page 377 
ante) we have given a full account of this vessel, and 
shall now restrict ourselves to a more brief description. 

The vessel sailed on her first voyage from London to 
Adelaide, Melbourne, and Sydney on October 2, with 
700 passengers on board. As she came round from 
Barrow, where she was constructed and engined by 
the Barrow Shipbuilding Company, a speed of 16.3 
knots was maintained for eight hours at a stretch, the 
engines working without a single hot bearing. The 
Length between per- 
pendiculars, 460 ft. ; beam, 49 ft. ; moulded depth to 
upper deck, 38.3 ft.; from keel to promenade deck, 
48.3 ft. The engines are triple-compound ; the dia- 
meters of the cylinders are 48 in., 66in., and 100 in., 
with a stroke of 66 in.; the boiler pressure is 160 lb. 
There are six boilers, each with six corrugated furnaces, 
3 ft. 1 in. mean diameter. There are independent cir- 
culating engines, with cylinders 8 in. and 16in. in dia- 
meter, with 10 in stroke. These drive centrifugal 
discs 4 ft. in diameter, with discharge pipes 16 in. in 
diameter, and suction pipes to the bilge of the same 
size. These pumps can run up to 240 revolutions per 
minute, and at that speed will discharge 2500 tons of 
bilge water per hour. These, with the electric light 
engines aud the starting engines, were constructed by 
Messrs, Allen and Co., of Lambeth, S.E. 

It is, however, in the accommodation for passengers 
that this vessel is distinguished from all others afloat. 
In the saloons and the drawing-rooms no expense has 
been spared to combine beauty of appearance with the 
— possible comfort. The height from deck to 

eck is 8 ft., to give ample head room, while the side 
lights have been made of the large size of 15}in. in 
the glass. In addition to the side lights there is a 
very large skylight for each of the dining saloons 
(Figs. 3 and 4). That of the first-class cabin rises 
through the drawing-room on the upper deck (Fig. 1) 
with transparent sides of bevelled edge glass plates. 
Through these sides, as windows, there is seen an ex- 
tensive display of beautiful ferns, arranged as in a 
conservatory, and beyond these, the grand saloon. A 
great deal of light from the skylight above comes 
through the glass walls to the drawing-room, which 
has, also, windows, each 20 in. by 20 in. on three 
sides. The saloon itself is on the main deck before 
the forward stokehold bulkhead, a current of cold air 
circulating between the boilers and the partition. The 
arrangement of the tables is clearly shown in Fig. 4. 
There are chairs for 130 passengers. Water is laid on to 
the state rooms, and steam pipes are fitted to them for 
use in cold weather. The second-class saloon is the 
same in its general arrangements, and its fittings are 
in every way equal to those usually found in the first- 
class saloons of Atlantic mail steamers. Some of the 
third-class passengers are also on the main deck, but 
most of them are on the steerage deck (Fig. 1). They 
have also the upper deck before the deck houses, and 
the port passage from end to end. To mitigate the 
pains of seasickness, two bilge keels, 15 in. deep, are 
fitted to the vessel to reduce rolling. 

The vessel is fitted with two double-cylinder fire 
engines with 5 in. pipes, one in the forward stokehold, 
and the other at the aft bulkhead of the engine-room. 
Mains and hydrants in connection with these are dis- 
tributed throughout the ship. The steering engine is 
by Messrs. Muir and Caldwell. A pulsometer, with 
5 in. section and 4 in, discharge pipes, rated at 17,000 
gallons per hour, is also fitted, and a tandem com- 
pound centrifugal pumping engine for water ballast. 
The ship is constructed on the longitudinal bracket 
system, and the ballast tanks have a capacity of 800 
tons (Fig. 1). The vessel has sufficient stability with 
the water ballast, without cargo. A fresh water con- 
denser, by Messrs. A. R. Brown, will furnish 4000 
gallons per day. There is a refrigerating engine 
capable of cooling 70,000 cubic feet per hour to —90 deg. 
Fahr; The provision chambers will supply fresh 
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victuals to 1000 people from England to Australia. 
There are also three large dead meat chambers with 
a capacity of 19,000 cubic feet. Among the minor 
apparatus are Green’s ventilating appliance, Weir’s 
feed heater, Dunlop’s governor, and Stevens and 
Struther’s sirens. 





MORE ABOUT ARMOUR. 

THE extraordinary outburst of wrath in England over 
the failure of the Collingwood’s gun caused a great deal 
of word-flinging and a vast amount of heart-burning, 
but resulted, as it ought, in a most searching investiga- 
tion into the causes of the difficulty and a report from a 
competent commission as to the remedy. In our issue of 
June 26, in an article entitled ‘‘ Modern Artillery,” we 
ventured to predict that the English authorities would find 
that the physical characteristics of their steel were wrong, 
particularly with regard to elongation, and that they 
must raise their metal to the standard demanded by the 
French Government with regard to temper and annealing 
also, before they could have reliable guns. And now the 
news comes across the water that the English commission 
has recommended almost identically that very thing. We 
do not pretend to be a prophet, or the son of a prophet, but 
we had made a comparison of the requirements of several 
countries, and the conclusion was inevitable. 

Following almost immediately upon the English gun 
business came the experiments at Shoeburyness with 
French (Firminy) steel projectiles, and behold, the Eng- 
lish, with characteristic energy, having once gone in for a 
change, have definitely abandoned the Palliser chilled 
iron projectile and declared for steel—following the 
French and other Continental nations. Now they are 
face to face with the astonishing fact that the same expe- 
riments which proved that a projectile could be made 
which would not break up, also demonstrated that before 
such a projectile their compound armour was but as glass, 
and that its death-knell was sounded. While they are 
trembling on the ragged edge of doubt, we venture 
again to predict that before many moons the English 
authorities will demand solid steel armour, and the com- 
pound will cease to be an article of commerce, except 
among a few French firms, that the French Government 
is obliged, by its early agreements, to support. 

The article on armour which we quoted from ENGINEER- 
ING, in our issue of November 6, shows clearly that the 
spirit of our prophecy is abroad in England, and to use 
‘ke language of a popular song, “ it is only a question of 
time.” 

That the French have already come to the conclusion 
that solid steel is not only the armour of the future but 
the armour of to-day, requires no further demonstrations 
than the well-known fact that solid steel plate alone is 
used at Gavre, the French proving ground, in determinin 
the relative merits of the St. Chamond, Firminy, ion 
Holtzer steel projectiles now so extensively manufactured. 
This not only has been the case, but at the present time 
a large number of enormous steel plates are being turned 
out at Creusdét for this purpose alone, in addition to plates 
for French, Spanish, and Italian ships of war. A number 
of the same plates are also being shipped to Russia from 
Crensoét for the same purpose of testing steel projectiles. 

While in England, since the days of wrought iron, the 
manufacture of armour plates has been almost exclusively 
confined to compound, we find, according to Lieutenant 
Jaques’s excellent and accurate pamphlet on modern 
armour, that in France the Government, spurred on by 
their necessities amid the uncertainties following the 
abandonment of wrought iron, held out inducements to 
various K'rench firms to take up the English patents forcom- 
pound armour and proceed with its manufacture. Three 
firms took advantage of these liberal offers, that of the 
Acierie de la Marine, of St. Chamond, Marre) Freres, of 
Couzon, and Chatillon et Commentry, of Montlucon, 
The quality of the material turned out by the French 
firms has been fully equal to the English compound and 
by some is considered better ; but, as previously stated, 
experience at Gavre has shown that for resistance to steel 
projectiles—the projectile of the present as well as the 
future—the best of compound cannot compare with solid 
steel armour. At the same time, true to its faith with 
the manufastories which it has nurtured, the French 
Government has continued to order both steel and com- 
pound armour for its warships, frequently giving the 
side and turret armour of the same ship to different 
firms. The ships of the French Navy are, therefore, 
more piebald in their armour than those of any other 
nation. Wrought-iron armour is even sometimes still 
used in connection with compound armour, where the con- 
tractor has been unable to furnish plates of particularly 
difficult curvature. This has never been the case in the 
contracts for steel armour. 

The difference of development of solid steel and com- 

ound armour is well shown, not only by the excellent 
illustration in Lieutenant Jaques’s pamphlet, but also in 
the practical experiments of the English, French, and 
Italian Governments. The rise of the compound plate to 
its ultimate degree of perfection was “ery rapid. It was 
this that induced the French Government to patronise it, 
while the solid steel, being much the more difficult to un- 
derstand in its manufacture, was slower in its develop- 
ment, Once the secret of its treatment was discovered by 
Creusdt, however, and there seemed to be no limit to the 
degree of perfection to which it could be brought. From 
July 30, 1880, the date of the contract of the armour for 
the Terrible, to October 26, 1886, the date of the contract 
for the turrets of the Neptune, Creusét has been constantly 
employed and has furnished 8780 tons of steel armour to 
the French Navy, exclusive’of the latter contract and of 
trial plates for steel projectiles. The total furnished to 
French, Italian, Spanish, Swedish, and Danish ships has 
been 20,000 tons, exclusive of the armour for a Chinese 


nboat, the order for which was received in September 
ast. The Italians, who have conducted at vast expense 
the most completely scientific experiments of modern 
times on guns and armour, from the results of their ex- 
haustive competitive trials in October and November, 
1884, tinally decided that Schneider steel had won the 
day, and have established an immense manufactory at 
Terni for its production, Schneider guaranteeing the 
first delivery of plates to stand the Italian tests, known to 
be the most severe in the world. 

It may not be uninteresting to state that at the time of 
these experiments the Italians ordered a duplicate of the 
Schneider plate for the purpose of testing small steel pro- 
jectiles. ‘The plate, it may be remembered, was 10 ft. 
ong, 8 ft. 6 in. wide, and 19 in. thick, held by 18 Schneider 
bolts, and the projectiles used were about 6 in. in dia- 
meter. It was well known, of course, that these projec- 
tiles would not perforate the plate, but much has been 
said by the opponents of solid steel about the racking effect 
of a large number of small projectiles, the idea being that 
interior strains would be set up, and when hammered at 
in this state of tension, entire dissolution would ensue. Up 
to the present time 18 of these 6 in. projectiles have been 
fired, not indiscriminately all over the plate, but, meta- 
phorically speaking, they have walked up and down the 
plate with shot from one end gradually working toward 
the centre. The result has been that the plate is still 
apparently able to endure the walking process to the other 
end of it. 

In conclusion, we may state that in September last, 
through the courtesy of the French Government, a 12-in. 
test plate from the armour of the Spanish ironclad Pelayo, 
now being finished at Creusét, was successfully tested at 
Gavre, receiving four shot instead of three, which is the 
French regulation number.—Zhe United States Army and 
Navy Register. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on De- 
cember 11, Professor M‘Leod, vice-president, in the chair, 
W. Natanson, Ed. Natanson, the Hon. R. Abercomly, 
Jul. Verteimer, and H. M. Elder, were elected members 
of the Society. The following papers were then read : 

** On the Influence of Change of Condition from the 
Liquid to the Solid State on Vapour Pressure,” by Pro- 
fessor W. Ramsay, Ph. D., and Sydney Young, D. Sc., 
read by Dr. Young. The authors refer to some experi- 
ments published in ‘‘ Wiedemann’s Annalen,” vol. xxviii., 
page 400, by W. Fischer, on the above subject, which show 
that the vapour pressure of ice and solid benzene are less 
than those of water and liquid benzene at the same tem- 
peratures, By using the formula p= a + bt + c?? to ex- 
press the relation between the pressure and temperature 
of saturated vapours, Fischer arrives at the absurd result 
that the vapour pressure of liquid benzene is not identical 
with that of solid benzene at melting point. If the above 
formula be replaced by log p=a-+ ba‘ it is shown that 
the anomaly disappears. The authors have measured the 
vapour pressures of solid and liquid benzene by the dy- 
namical method, and obtain pte, agreeing closely with 
those of Fischer determined statically. They also calculate 
the vapour pressure of solid benzene from that of the 
liquid, using the formula 

P,_, =P, — (P!,—P',_;) Septet) 
where P; and P!; are the vapour pressures of the solid 
and liquid at temperature t, V:_;=heat of vaporisation of 
liquid, and F—; = heat of fusion of solid at temperature 
t—}. The numbers so obtained are in accordance with 
those determined experimentally. 

‘*On the Nature of Liquids as shown by the Thermal 
Properties of Stable and Dissociable Bodies,” by the same 
authors, read by Professor Ramsay. From experiments 
on the vapour density and heat of vaporisation of stable 
and dissociable bodies the authors arrive at two important 
results: (1) That for stable bodies, such as alcohol and 
ether, the density of their saturated vapours increases 
with rise of temperatuce, whereas for bodies such as acetic 
acid and nitric peroxide, the vapour density attains a mini- 
mum at a certain temperature and increases with either 
rise or fall of temperature. (2) The heat of vaporisation 
of alcohol decreases with rise of temperature, but that of 
acetic acid attains a maximum at about 110 deg. C., and 
decreases with rise or fpll of temperature. From these 
results the authors sedk to prove that the difference 
between stable liquids and their vapours consists in the 
relative proximity of the molecules, this proximity being 
greater in liquids than gases, and that the molecules of 
stable liquids are not more complex than those of their 

es. Professor Pickering dissented from this view, and 
thought that the molecules of liquids are aggregations or 
compounds of those of the gases. In answer to inquiries 
by the authors Mr. Lewis Wright said bodies which 
rotate the plane of polarisation of light when in the liquid 
state also rotate it in a proportionate degree when gaseous, 
and Captain Abney remarked that stable liquids and their 
vapours give similar absorption spectra, whereas those of 
diseociable bodies differ considerably. Both these facts 
seem to support the view put forward by the authors. 

“An Account of Cauchy’s Theory of Reflection and 
Refraction of Light,” by Mr. James Walker, M.A. This 
paper is intended as a statement of the work previously 
done in the subject and gives reference to the original 
papers and ‘‘ reproductions,” &c., which will be of great 
value to persons studying this important branch of the 
theory of optics. 

Mr. Shelford Bidwell exhibited and described a voltaic 
cell in which the electrolyte is dry peroxide of lead. It 
consists of carefully dried peroxide placed between plates 
of lead and sodium, and gives a comparatively strong cur- 
rent, which passes from the sodium to the lead within the 





cell, 





FOREIGN AND COLONIAL NOTES. 


New Guinea.—New Guinea appears to be a region of mag- 
nificent rivers. The German steamer Ottilie has ascended 
the Empress Augustine river, in the German portion of 
the island, a distance of 405 miles. It is a magnificent 
stream ; for the first 100 miles the water is salt, and the 
country unproductive, but beyond that distance the land 
is unsurpassed in any part the world, comprising beautiful 
open downs and fine forests of valuable timber. 


The Baltimore and Ohio Railroad at Philadelphia.—The 
new depét of the Baltimore and Ohio Railroad at Phila- 
— erected at Twenty-fourth and Chestnut-streets, 
will be an imposing structure. There will be also three 
freight stations on the Delaware front at Brown, Lombard, 
and Dickinson-street wharves. 


French Steam Navigation.—The General Transatlantic 
Company’s steamer La Bretagne has just made a run 
from Havre to New York in eight days and nine hours. 
La Bretagne measures 7000 tons. Her dimensions are: 
Length, 5084 ft. ; breadth of beam, 514 ft.; and depth of 
hold, 314 ft. She was built in the yard of the company 
at Penhoet, near St, Nazaire, on the banks of the Loire. 
Her hull is of steel, and the wood used is Canadian 
elm and teak. The water-tight bulkheads are eleven in 
number, and extend from the keelson to the second deck. 
The engines are of the triple-expansion type. La Bretagne 
cost 350,000/., exclusive of her decorations, which in- 
volved a further outlay of 15,000/. 


Antipodean Telegraphy.—The Queensland Government 
has received a tender from the Eastern Extension, Austra- 
lasia, and China Telegraph Company (Limited), for the 
making, i i ig, and laying of a telegraph cable 
between Cape York and Thursday Island, at a cost of 
10,0007. The tender will probably be accepted. 


Australian Timber.—Messrs. Ransomes, Sims, and 
Jefferies (Limited), of Ipswich, have tested some timbet 
from Jarrahdale, Western Australia, with excellent results. 
The success of the test is likely to bring about a large 
trade in the timber. 


Sleepers from Kangaroo Island.—The South Australian 
Government has accepted the tender of Messrs. Malpas 
and Little for the supply of 40,000 sugar-gum sleepers 
from Kangaroo Island for the northern railways of the 
colony. The sleepers are to be shipped direct from 
Vivonne Bay to Port Augusta, There is abundance of fine 
timber on the Ravine de Cascours, the Rocky, the South- 
West, and Stunsailboom rivers. The contractors pay a 
ey for the timber, and cut and transport it as re- 
quired by the contract. 


Canadian Copper.—One of the first results of the con- 
struction of the Canadian Pacific Railway, north of Lake 
Superior, is the discovery of a deposit of copper ore of 
great extent and considerable richness. This deposit, 
which is belived by those who have examined it to be the 
largest in the world, is situated south of Sudbury on the 
Algona branch of the Canadian Pacific Bailway ; 9000 tons 
of ore have already been taken out and are ready for ship- 
ment to New York. 


New South Wales Railways.—The railway proposals of 
the New South Wales Government for the present session 
comprise an extension of the line from Redfern into 
Sydney, a lino from Borenore to Forbes, the Narabri to 

oree line, a line from Nyngan to Cobar, the Glen Innes 
to Inverell line, a line from Tanago to Braidwood, and a 
line from Culcairn to Corowa. In relation to a proposed 
line from Forbes to Wilcarnia the Minister for Works 
stated recently in the Legislative Assembly that although 
the plans had not yet been approved by the Colonial Par- 
liament, tenders for the supply of 176,000 sleepers for the 
Wilcarnia end of the line had been invited, 





Socrety or Encrnerrs.—The thirty-second annual 
arte meeting of the Society of Engineers was held on 

ecember 13th, in the reading-room of the Society, 6, 
Westminster Chambers, 8.W. The chair was occupied by 
Mr. Perry F. Nursey, President. The following gentlemen 
were balloted for and duly elected as the council and 
officers for the ensuing year, viz.: As President, Pro- 
fessor Henry Robinson ; as vice-presidents, Mr, A. T. 
Walnisley, Mr. Arthur F. Phillips and Mr. M. Ogle 
Tarbotton ; as ordinary members of council, Messrs. J. 
R. Baillie, R. W. Peregrine Birch, W. Barns Kinsey, W. 
Schinheyder, Henry Adams, W. Newby Colam, Robert 
Harris, and Wm. Andrew Valon, the four latter gentle- 
men being new members of council ; as honorary secretary 
and treasurer, Mr. Alfred Williams; and as auditor, 
Mr. Alfred Lass. The Victorian Engineers’ Association 
having resolved ‘‘That all members of the Society of 
Engineers visiting Melbourne, on the presentation of letters 
of introduction from their secretary, shall be elected 
honorary members of the Association for six months, ” the 
following resolutions were passed unanimously ; ‘‘ That the 
Society of Engineers being desirous of reciprocating the 
friendly action of the Victorian Engineers’ Association, 
and not being able, under its rules, to elect visitors as 
honorary members, hereby offers to members of the Asso- 
ciation visiting England, and duly introduced, a cordial 
invitation to attend all meetings and visits of the Society, 
and to enjoy all the privileges of membership (except 
voting and transactions) for six months.” ‘‘ That the 
secretary be instructed to forward a copy of the above 
resolution to the Victorian Engineers’ Association.” The 
President announced that after the 25th of December the 
Society’s offices and reading-rooms would be at 9, Vic- 
toria-chambers, S.W., and the proceedings were termi- 
nated by a general vote of thanks to the council and 
officers iL. 1836, which was duly acknowledged by the 
chairman, 
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“* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comrpitep sy W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; hire mie. ens: binds the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
a&c., of the Communicators are given in italics. 

ies of Spec dentions may be obtained at 38, Cursitor-street, 
ncery-Lane, E.C., either personally, or by letter, enclosing 
amount of Lereenne postage, addressed toH. READER LAOK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
Ci, ion ig in each case, given 7 the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 
ag ero may at any time within two months from the date of 
ee t of a yplete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 


9387. W. Tomlinson, West Hartlepool, Durham. 
Stoves for Heating the Blast for Blast Furnaces, or 
for other Analogous Purposes Requiring Hot Blast. 
(8d. 4 Figs.) August 6, 1885.—A is the combustion chamber. 
The regenerative chamber is divided by vertical division walls 
into sections B, C, D, which are provided with the usual 
arrangements of flues and passages, The heated gases asceuding 
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the combustion chamber A, pass over the division wall into the 
regenerator, descend through section B up through section 
C and descend through section D tothe chimney valve H. F is 
the gas valve, and G is the hot-blast valve. O is a gallery 
round the top of the stove to facilitate access to the cleaning 
doors N, (Sealed August 6, 1886). 


9611. B. Fenton and W. B. Fenton, West Bromwich. 
and C. Fenton, Handsworth, Staffs. Manufacture 
of Water Tuyeres. (8d. 10 Figs.) August 12, 1885.—This 
invention relates chiefly to improvements in moulding and casting 
the tuyeres which are made of cast iron or cast steel. (Sealed 
August 10, 1886). 

10,104. Sir W. W. Arbuthnot, N. A. Mercer, and J. 
B. Guy, London. Portable Inclosed Blast Rivet 

eating Furnace Stove. ([6d.] August 26, 1885.—In- 
ventors claim the use of iron bracings with indentations for the 
insertion of loose bars for heating the rivets, and the construction 
of the slabs of fireclay or other material in such a way as to be 
readily adjusted or removed or replaced in parts or asa whole. 
(Sealed August 24, 1886). 


10,764. H. C. Paterson and R, Miller, Glasgow. 
Improvements Applicable to Steam Boiler and other 
Furnaces, {8d. 5 Migs.) September 11, 1885.—According to 
this invention a second bridge is constructed behind the first or 
furnace bridge. Between these two bridges is placed an arch or 
inverted bridge of a depth sufficient to check the passage of the 
products of combustion from escaping unburnt into the flue. 
Heated air or steam is supplied by means of pipes to the space 
between the bridges. (Sealed August 31, 1886). 

14,142. F. Siemens, London. A Method of Lining 
Farnaces, (6d. 1 Fig.) November 18, 1885.—This invention 
relates to a method of lining a furnace by directing on its heated 
interior surface a blast of pulverulent material. Ais an injector 
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supplied with a powerful current of air froma pump, fan, or other 
blowing apparatus, or of superheated steam, and fed from a 
hopper B with sand or basic substances, so that a stream C of the 
material is directed on any part of the furnace. (Sealed Novem- 
ber 23, 1886). 


266. R. Wainright and W. Wainright, Leeds. Im- 
evenen in the Construction of maces for 
ecting the Consumption of Smoke. (8d. 3 Figs.) 
January 7, 1886.—Two bridges are arranged so as to form between 
them a chamber larger at its lower than at its upper part, into 
which air can be admitted in regulated quantities, and heated 
previous to admixture with the smoke and products of combus- 
tion, (Sealed May 25, 1886). 


MANUFACTURE OF GAS. 


9679. H. J. Rogers, Watford, Herts. Gas Retorts 
and Apparatus Connected therewith. (8d. 3 Figs.) 
August 14, 1885.—The improved double retort for the distillation 
of liquid hydro-carbons and water or steam or air, is constructed 
with the upper division behind the lower, so that the gas-produc- 
ing substances are injected into the hottest part of the retort at 








once. The superheating pipe is inclosed inside the retort to pro- 
tect it from the flame. The retort is constructed without a 
mouthpiece, and with a ridge for carrying the baffle. (Sealed 
August 31, 1886). 

10,488. H. J. Haddan, London. (J. Quayglio, Berlin.) 
Apparatus for Compressing Coal and Introducing 
the Same into Coke Ovens. [lld. 8 Figs.] September 3, 
1885. —The coals are hanically st d inacase by a stamp- 
ing contrivance arranged over a portable apparatus mounted on 
wheels comprising movable slide walls, a movable bottom plate, 
and end walls for producing a compressed block of coal of the 
shape of the coking chamber. The body of compressed coal is 
then introduced into the coking chamber by pushing‘or pulling 
into the chamber the bottom which carries the coal, while the 
side walls remain outside. (Sealed May 21, 1886). 


4099. A. Dempster, Elland, Yorks. Apparatus for 
hing Gas. ([6d. 2 Figs.) 





Purifying and Enric Coal 

March 24, 1886.—The gas on its way to the ordinary purifiers 
enters the apparatus at F, and strikes against perforated plates B, 
so that the tarry matters are arrested and fall down to the bottom, 
overflowing through the outlet G into the carburetter in which 
isa steam coil D for heating the tar, and finally passing out of 











the carburetter at the overflow H. I isa vessel containing tar 
heated by asteam pipe J. Air enters at K and intermingles with 
the warm hydro-carbon vapours arising from the tar, and both 
are conducted by the pipe M to the perforated ring E, whence the 
vapours pass up through the small pipes N, and between the per- 
forated plates B, and pass out at the point P and forward to the 
purifiers. (Sealed July 13, 1886). 


6811. J. Mactear, London. Appliances for In- 
creasing the Illuminating Effect of Gas. [4d.) May 
20, 1886.—This invention relates to the employment of earthy 
materials capable of becoming incandescent when heated by the 
flame of ignited gas. A thin platinum wire round which is wound 
cotton fibre, is bent into a spiral, and is saturated with a solution 
of strontia and zirconia. On being suspended in or over the gas 
flame the organic matter is destroyed, but the earthy matter in- 
corporated in the wick retains the form of the fibre which has 
been saturated with it, and becoming highly incandescent, causes 
the luminosity of the gas flame to be very considerably increased. 
(Accepted June 29, 1886). 


ARTIFICIAL FUEL. 


9731. W. B. Westlake, Swansea, eran ewe A or 
Apparatus for the Manufacture of Artificial Fuel, 
Bricks, and the like, and in Preparing Materials for 
the Same, [ls. 3d. 18 Figs.) August 15, 1885.—The improved 
pressing and moulding apparatus comprises a vertical tube having 
ports placed radially round it leading to the moulds in combima- 
tion with arms or stirrers for delivering material to the ports and 
moulds. A series of hydraulic rams placed radially round the 
vertical tube work alternately in combination with a partially 
rotating table carrying projections or surfaces forming temporary 
bottoms in the mould, and spaces to allow of the ejection of the 
pressed blocks. The fuel or material is heated whilst in process 
of agglomeration, by causing a jet of superheated or high-pressure 
steam from the boiler to draw gases or flame from the flue or 
furnace and direct the same into the agglomerating material. 
(Sealed August 13, 1886). 


13,067. J. A. Yeadon and R. Middleton, Leeds. 
Machinery or Apparatus for the ufacture of 
Artificial Fuel, (8d. 2 Figs.) October 30, 1885.—Inventor 
claims the combination on shaft M of an inner double crank 
G spanning across the bearing M!, and coupling up in two or more 
places H, H, on opposite sides of the shaft, to the overhung crank 
































and pendulum lever J, with the object of reducing torsional or 
other strains. The connecting-rod K is fitted with steel springs N 
to relieve any extreme pressure which may be put on the blocks 
whilst in the moulds O of the revolving mould plate P. (Sealed 
November 16, 1886). 


TREATING ORES, 


10,119. S. H. Stephens and 8S. Rodda, Bridge, Corn- 
wall, Machinery for the Reduction of Tin Stuffand 
other Partially Pulverised Ores to Extract the 
Metal therefrom, as well as for Grinding Paint, 
Cement, and other Hard Substances. (8d. 8 Figs.) 
August 26, 1885.—The improvements relate to an inclined rubbing 
bed formed with parallel oblong troughs and round holes alter- 
nately, and to an improved form of shoes or rubbers, (Sealed 
September 24, 1886). 


13,260. L. Kleeman, Myslowitz,Germany. Furnaces 
for Smelting Zinc Ores or other Materials contain- 
ing Zinc, and Mode of Operating therewith. (8d. 9 
Figs.) November 8, 1885.—The furnace consists of a number of 
reduction chambers a', arranged side by side, and separated by 
partition walls, and having at the top closed charging hoppers g, 
whilst their lower contracted ends a2 communicate with chambers 
h provided with doors in the vaults below the floor for the removal 
of the reduction residues. The combustion chambers } are sup- 
plied with combustible gas from gas producers through flues &, 
and with air for supporting combustion through flues m, from 
which it enters the gas flues at n. The excess gas and air in com- 
bustion that is not required to enter a! through the openings ¢ is 
led off through side openings ¢ into flues r formed in the side walls, 
whereby these become heated. The condensing retorts e enter, 
with their outer ends, into a common tube or receiver f, which 
has at bottom arrangements for collecting and discharging the 
condensed zinc, At the upper end of f, connecting flues u divide 











the current of gases or vapours and lead them to sheet metal tubes 
JF’ on either side, which serve to effect the condensation of the zinc 
vapours. The uncondensed gases pass off here into the chamber 








containing the retorts e, where becoming ignited, they heat the 
retorts on their way to the chimney on the top. (Sealed November 5, 


13,275. W. Deighton, Wokington, Cumberland. 
Furnaces, Apparatus, and Appliances Connected 
therewith, for Melting and Treating Ores, Metals, 
&c. [lld. 8 Figs.) November 3, 1885.—This invention relates 
to the means of applying atmospheric blast to the open hearth or 
* Siemens-Martin ” furnace by a specially constructed blast tuyere 
valve ; also to the construction of the above furnace with blast 
tuyeres and blast belt /,and mechanical appliances for inclining, 
tilting, or oscillating the furnace, so that the tuyeres may be 
brought above or below the level of the molten metal in the fur- 
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nace, as may be required during the charging, melting, blowing, 
slagging, and tapping of the furnace. Fig. 2 shows the application 
of the improved blast tuyere A to a fixed furnace. Fig. 3 shows a 
movable furnace in its canted position, A, A are regenerative 
chambers constructed on either side of the furnace upon a 
metallic platform provided with wheels or runners 2, so that 
these chambers can be disconnected from the furnace and flues, 
and removed bodily for inspection or repairs. (Sealed November 


5, 1886). 
MOULDING AND CASTING. 


9663. M. R. Moore, Indianopolis, Indiana, U.S.A. 
Machines for Making Sand Moulde for Casting 
Metals, (8d. 8 Figs.) July 27, 1886.—The cover C is rigidly 
supported on threaded posts A!, A*, and has on its under face 
india-rubber bags, which are connected by pipes with a source of 
air under pressure by a valve M!. Surrounding the post A', and 
capable of revolving upon it, is an upright sleeve D having rigid 
arms, on which, by a system of levers E', E*, a pair of pattern 
chests L', L2, are mounted so as to be capable of revolving, and 
of being alternately raised and lowered, whilst at the same time 
preserving a horizontal position. Each pattern chest is provided 
with pattern slides I, J, one within the other, to which the various 
parts of the divided pattern are attached. The mode of operation is 








as follows: An empty flask having been placed on the pattern 
chest L', and the pattern slides raised and locked, the sand-box O 
is brought over on to the top of the pattern chest L'. The latter 
isthen brought under the feeding hopper Q, its sand valve q is 
opened, and the flask and sand-box are filled with sand. The 
sleeve D, with the entire revolving mechanism, is turned so as to 
bring the boxes into the position shown. An adjustable scraper 
attached to the side of the cover C sweeps off all superfluous sand 
from the top of the sand-box as it passes under, When the right 
position is reached, the revolving system is held by a catch 
B. The valve M! is then operated to admit air to raise the 
cap P, and the pattern chest, flask, and sand-box are carried up 
against the cover C, the opposite pattern-chest sinking corre- 
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spondingly. Air is by this movement automatically admitted, the 
bags held under it which swell downwards and compress the 
dampened sand uniformly upon and around the pattern. The air 
is then exhausted, the flask relieved from pressure, and the rubber 
bags are drawn up by their own elasticity. The compressed sand 
remaining in the sand-box is meee | divided from that in the flask 
by means of a fine wire. Meanwhile an empty flask containing 
the other half of the divided pattern is being p upon 
the opposite pattern chest L2. The machine — made half 
a sonelaiian, the drag slides I, J are unlocked, and the pattern is 
drawn by the operation of the lever h2, and the completed flask is 
removed fromthe machine. (Sealed November 2, 1886). 


9664. M. R. Moore, Indianopolis, Indiana, U.S.A. 
Machines for Making Sand Moulds for Casting 
Metals. [lld. 13 Figs.) July 27, 1886.—This invention has for 
its object the construction of a hi ‘or effecti ea uniform 
compression of the sand in the containing box, notwithstanding 
the variations in depth of the sand over the pattern. The 
improved machine acts on the sand in a manner analogous to the 
rammers of the hand workman, but preferably without percussion. 
A number of cylinders g are bored in a deep massive plate on the 
upper surface of which is tightly bolted a rigid head G. Pipes 
F controlled by cocks and communicating with a single main 
pipe, allow steam, compressed air, or other fluid under pressure 
to act in the cylinders g, the whole being controlled by a single 
valve D. The pistons in the cylinders g are each connected by a 
piston-rod with a rammer-head M? of wood or soft vulcanised india- 
rubber. The piston-rods are guided in stuffing-boxes formed in a 
plate fitted to the lower ends of the cylinders. I are spiral springs 
abutting against the bottom plate and lifting on the pistons M. 
The action of the motive fluid on the upper face of the several 
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nee M causes the whole set of rammers to descend upon the sand 
n the flask to the varying extents required untila given amount of 
resistance is experienced by eaeh. This leaves the sand uniformly 
compressed. Fig. 2 illustrates a modification of this invention. E 
is a group of independently movable vertical rods or rammers of 
such length that they are capable by their weight alone of exerting 
sufficient pressure upon the sand in a flask to properly pack it 
against the pattern. The flask having been filled with sand from 
the feed hopper F, it is turned so as to be brought under the 
group of rammers E. The full flask is then pressed upwards 
against the bottom of these rammers, and the sand is compressed 
under the weight of each rammer until it acquires sufficient hard- 
ness to support the rammer, when no further packing takes place, 
but the rammer is lifted and carried up by the sand. If the flask 
be pressed upwards until all the rammers are lifted, and then 
lowered, it will be found that the sand bas been packed to a 
uniform density, notwithstanding the variations in the depth of 
the sand caused by the irregular thicknesses of the patterns. 
(Sealed November 23, 1886). 


TREATING METALS. 

. W.R. Walton, Ansonia, Conn., U.S.A. Pre- 
paring Copper for Casting. ([6d.) August 18, 1885.—Ac- 
cording to this invention, the density, malleability, and ductility 
of copper when cast is promoted by melting the copper and adding 
upon the surface of the metal as it melts, carbon mixed with zinc 
in the form of an oxide or carbonate. (Sealed August 10, 1886). 


9993. H. Grimshaw, Clayton, Lancaster. Treatin 
Galvanised Iron or Steel. (6d.) August 24, 1885.—Accord- 
ing to this invention the whole of the vine and iron or steel is re- 
covered from scrap or waste galvanised sheet metal by dissolving 
away the zinc by means of dilute acids or by solutions of chloride 
or sulphate of zinc. (Sealed September 7, 1886). 


6367. P. A, Newton, London, (C. A. Paillard, Geneva.) 
Metallic Alloys, ([6d.] May 11, 1886.—Inventor claims the 
mixture of palladium with other metals so as to form a non- 
magnetic and inoxidisable alloy for making hair springs, compen- 
sation balances, and other parts of chronometer mechanism. 
(Sealed August 24, 1886). 


TREATING SEWAGF. 

9017. J. H. Wood, Frindsbury, Keut. Ovens for 
Dr Slurry and other Similar Substances, (8d. 
8 Figs.) July 27, 1885.—The slurry is treatec. separately in sepa- 
rate troughs over separate ovens, whence separate flues lead to the 
chimney. (Sealed August 8, 1886). 


10,879. C. T. Kingzett, London. Treatment and 
Utilisation of Sewage. [6d.) September 14, 1885.—Powdered 
coke is used, either alone or mixed ‘with clay, lime, and sulphate 
of iron, for the precipitation and filtration of the sewage. The 
a ape is useful as manure, or when pressed and air-dried, as 

ucl in boiler and other furnaces, (Sealed September 14, 1886). 


13,761. G. W. Bremner, London. Treatment of 
h al Re- 

larification, and 
Defecation of Sewage tters. [6d.] November 11, 1885.— 
This invention relates to the treatment of sewage with the cal- 
cined phosphates of alumina or the sodiac, potassic, or sulphate 
extracts of the same. (Sealed August 18, 1886). 





6520. G. R. Redgrave, London. Treatment of 
Sewage Water by the Lime Process for the Produc- 
tion of Cement. {4d.] May 15, 1886.—Inventor claims with a 


10,110, A.C, Henderson, London, (G. Durozad, Lyons, 
France.) Manufacturing Sugar from Amylaceous 
and Cellulose Matters, [4d.) August 26, 1885.—The amy- 
1 and cellulose matters, such as potato fecula, are heated 





view to the manufacture of cement, the separate addition of clay 
atsome distance from the outfall tanks in order that it may 
become well mixed with the sewage water; the deposition of the 
ded matters in bsid tank previous to the addition 
of the lime, and the differential treatment of two unequal volumes 
of the clayed sewage water with varying quantities of lime, and 
the subsequent remixture of the same, in order to insure as far as 
sible the freedom of the combined effluent from an excess of 
(Sealed August 20, 1886). 


TREATING AND EXTRACTING FAT AND OILS. 


9352. M. Bauer, London. (J. Merz, Farnow, Austria.) 
Extracting Fat and other Substances from Dis- 
solvable te: and Apparatus therefor. (8d. 
1 Fig.) August 5, 1885.—Fats, oils, sulphurs, colours, &c., are 
extracted by heat and vaporisation in combination with a dis- 
solvent. (Sealed July 30, 1886). 


12,492. A, T. Hall, Hull. Extracting Oils from 
Certain Waste Products. [6d.] October 19, 1885.—This in- 
vention relates to a process of recovering the grease from bran 
which has been employed in the manufacture of tin plates. The 
grease is ——— by allowing benzine to percolate through the 
bran. (Sealed August 31, 1886). 


13,361. A.T. Hall, Hull. Refining Vegetable Oils. 
[4d.] November 4, 1885.—Inventor claims refining vegetable oils 
by treating them with sulphuric acid whilst held in solution in 
hydro-carbon spirit or other solvent. (Sealed August 27, 1886), 


6172, F. P. Warren, Cosham, Hants. Lubricants. 
[4d.] May 7, 1886.—Inventor has found in practice that the lubri- 
cants manufactured according to a former patent were liable to be 
affected by rapid changes of temperature. This objection is over- 
come by using with the ozokerite and oils a small proportion of 
carnuba wax, and by forcing air into the admixture during prepa- 
ration. (Sealed August 20, 1886). 


OBTAINING COLOURING MATTER. 


9510. H. J. Haddan, London. (Farbenfabriken vorm 
Bayer and Co., Elberyeid, Germany.) Manufacture of 
Violet and Blue Azo-Dyes. [6d.} August 10, 1885.—The 
dyes are obtained by the action of tetrazo ditolyls or their salts 
upon naphthols and their mono and disulpho acids. (Sealed July 

9858. J. H. Johnson, London, (Badische Anilin und 
Soda Fabrik, Ludwigshafen, Germany.) Manufactu: 
Yellow and Orange Colourin tters Suitab) 
Dyeing and Printing from Dioxytartaric (Carboxy- 
tartronic) Acid, ([6a.)] August 19, 1885.—The col 
matters are obtained by mixing a solution of dioxytartaric aci 
with phenylhydrazine or its sulphonated derivatives, or with other 
primary hydrazine compounds. (Sealed August 10, 1886). 


10,377. W. Clark, London. (Farbfabrik vorm Brénner, 
Frankfort-on-the-Main, Germany.) Production of Colour- 
ing Matters, [4d.) September 1, 1885:—An azo-colouring 
matter, dyeing similarly to archil, is obtained by allowing a 
solution of a salt of para-diazo-nitrobenzol to act on the alkaline 
or acetic acid solution of one of the beta-naphthylaminsulpho 
acids manufactured according to a former patent. (Sealed 
August 20, 1886). 





lime, 





MISCELLANEOUS. 


7867. A. Brin, Paris. Manufacture of Bioxide of 
Barium, and its Use in Making Oxygenated Water 
for Bleaching or for other (6d.} June 29, 
1885.—Bioxide of barium is produced by treating caustic baryta by 
heat and a vacuum 80 as to remove the gases which would prevent 
the absorption of oxygen, and then admitting atmospheric air, 
from which the carbonic acid and aqueous vapours have been re- 
moved. (Sealed July 30, 1886). 


8096. R. Stone, London. Manufacture of Plaster 
and Machinery and Apparatus Used in Connection 
therewith. (6d.) July 3, 1885.—The chief novelty of this in- 
vention consists in soaking the raw materials with sulphuric 
acid before they are placed into the kilns. (Sealed July 30, 1886). 


8724. W. P. Thompson, London. (Solvay et Cie., 
Brussels.) Manufacture of Chlorine from Bye-Pro- 
duets of the Ammonia Process, or similar 
Chemical Obtained from other Source. [6d.] July 20, 
1885.—This invention relates to improvements on a former patent. 
The improvements consist in regenerating the heat in the decom- 
posing cupola by charging it from above with a considerable 
quantity of inert matter in addition to the materials to be decom- 

Anintimate mixture of calcium or magnesium chloride 
with silica and alumina is produced by heating ammonium 
chloride in the solid form with an intimate mixture of lime or 
magnesia with alumina and silica. (Sealed August 31, 1886). 


9227. W. Weldon, Burstow, Surrey. (A. R. Pechiney 
et Cie., Salindres, France.) Decomposition Means 
of Magnesia of the Residual Ammonium Chloride 
of the Ammonia Soda Process. [ls. 1d. 6 Figs.) August 
1, 1885.—The bicarbonate of ammonia is first driven off by the 
distillation of the ‘‘ mother liquor” of the ammonia soda process. 
Magnesia mixed with water so asto make it into a milk, is then 
added to the residual ammonium chloride, and the mixture is 
1800). to boiling point and evaporated. ( September 10, 


9231. H. W. Todd, St. Hel Lancaster. Metallic 
Drums for Containing Chemical and other Sub- 
stances. (6d. 2 Figs.) August 1, 1885.—The body of the drum 
consists of thin sheet metal made with circumferential corruga- 
tions. (Sealed July 30, 1886). 


9425, F. J. P. Cheesbrough, Liverpool. (J .Hawliczek, 
Vienna.) Manufacturing Soda Crystals and Caustic 
Soda Direct from the Bicarbonate Resulting from 
the Ammonia Soda Process, and Recovery of Am- 
monia and Carbonic Acid, and Apparatus Employed 
therefor. (8d. 2 Figs.) August 7,1885.—The bicarbonate is dis- 
solved in water and kept boiling in a closed vessel under pressure 
until the whole of the bicarbonate is decomposed into monocar- 
bonate. A strong agitation of the soda liquor under pressure is 
kept up in the apparatus. (Sealed August 6, 1886). 


9249. A. G. W: London. Utilisation of Sugar 
Scum, [6d.] August 1, 1885.—According to this invention, the 
scum produced by the boiling of sugar is dried and pressed and 
carbonised in a revolving retort. The carbonised material is very 
suitable for colouring, disinfecting, and filtering purposes. (Sealed 
August 31, 1886). 


9853. T. H, Cobley, Dunstable, Bedfords. Manu- 
facture of Carbon Alum, and Application of the Same 
to Useful Purposes. (6d.] August 19, 1885.—Equal parts of 
coke dust and clay are ground with the additio.. of water intoa 
stiff paste which is burned in a retort furnace, The burnt mass 
is then treated wth sulphuric acid. Carbon alum is useful for 
purifying sewage. (Sealed August 31, 1886). 





in a digester, and when cooled somewhat, brown kiln-dried malt 
is added to the sirupy liquid, which is allowed tostand two hours, 
after which it isevaporated in a vacuum evaporator at a tempera- 
ture of 70 deg. (Sealed August 6, 1886). 


1 . H. H. Lake, London. (C. Collin and Co., 
Antwerp.) Antiseptic. [4d.] August 26, 1885.—This im- 
proved antiseptic is obtained by mixing two volumes of phenic 
Naas one volume of Nordhausen acid. (Sealed August 17, 


10,189. J. K. Field, London. Treating Hydro- 
Carbon Bodies or’Substances. [6d.] August 27, 1885..— 
Hydro-carbon bodies, both solid and liquid, are refined by first 
acidifying them, and then agitating them with bleaching ma- 
terial. (Sealed August 20, 1886). 


10,700. J.J. Hood, London. Manufacture of Am- 
monic Bichromate. ([6d.] September 9, 1885.—According 
to this invention ammonium bichromate is chiefly obtained by 
decomposing ammoniacal salts or liquors and ing the 
ammonia gas into an acidulated solution of sodic monochromate, 
or the addition of an aqueous solution of ammonia gas to the 
chreme mixture. (Sealed September 14, 1886). 


14,034. R. H. Ainsworth and E. B. Mantes. Halli- 
well, Lancaster. Apparatus for Scouring, Washing, 
Dyeing, and other Analogous Purposes. [8d. 4 Figs.) 
November 17, 1885.—The cloth or woven fabric to be treated— 
represented by the dotted line H—is drawn over the guide rail I 
down into the water cistern J round the roller K, and through the 
squeezers L. The cloth then passes over the roller M and down 
the inlet passage D to the first bottom friction roller G in the 


cistern A, thence to the top friction roller G in the steam space, 
and so on alternately in liquid and steam, until leaving the last 
bottom friction roller it passes up the passage D1 to the squeezers 
N. The cloth then passes toa compensator and round rollers into 
the next cistern wherein the same operation is repeated, and so on 
according to the number of cisterns employed. The compensator 
is employed between each cistern to insure a uniform tension being 
maintained on the cloth in passing from one cistern to another. 
(Sealed November 19, 1886). 


4736. H.E. Newton, London. (H. M. Hanmore, R. V.S. 
Mattison, Philadelphia, and H. G. Keasbey, Ambler, Penn., 

Rg Non-Conducting Covering and Composition 
for Pipes or Tubes, and other Vessels or Receptacles, 
6d. 2 Figs.) April 5, 1886.—The non-conducting covering 
consists of Ided tiles or ions including as essential elements 
of their composition, carbonate of! or calcined magnesia, and 
asbestos, or other fibre. The i have ted to their 
backsa canvas covering, which serves as a hinge joint, and is pro- 
vided with flaps for covering the joints between them. (Sealed 
August 10, 1886). 


5170. J. Mactear, London. Manufacture of Hy- 
drates of Strontia and of Baryta. [4d.) April 14, 1886. 
—The sulphate of strontia (or of baryta) is mixed with sulphate 
of soda and carbonaceous matter. This mixture is heated in a 
furnace to decompose the sulphates, and reduce them to sulphides, 
which are dissolved in hot water. The hydrate of strontia (or of 
baryta) can then be obtained by crystallisation. (Aecepted May 
25,1 

5270. J. B. Melvin, Lowell, Mass., U.S.A. Manu- 
facture of Resinous Compounds, [4d.) April 15, 1896. 
—The improved resinous compounds are obtained by mixing 
intimately together melted resin and powdered oxide of zinc. 
(Sealed August 6, 1886): 


9630. L. Bechaux, Porrentruy, Switzerland. Dis- 
tillation and Rectification of Alcoholic and other 
Liquids. (8d. 1 Fig.) July 26, 1886.—The object of this in- 
vention is to obtain a continuous process with the use of one ap- 
paratus and by means of a water bath kept at a nearly constant 
temperature, the liquids remaining for a very short time only in 
the apparatus. The liquid to be treated enters by the pipe C and 
circulates in flat pipes contained in the water bath A ; its pro- 
gress is indicated by arrows. The tank A is heated by steam 
by means of the coil X. The aqueous vapours are then condensed 








as a volatile liquid in the ‘‘ analyser-condenser” K, The vapours 
of the liquid contained in K are conducted through the pipe S 
into a coil T immersed in the liquid contained in the ‘‘analyser” 
F ; they are condensed and return through the pipe T! into the 
vessel K. The liquid contained in K and F is composed of water 
mixed with any volatile liquid. Both K and F are heated by 
steam coils U. The vapours of the volatile liquid in F are led to 
the coil of the condenser E by the pipe Y. The tanks I and G are 
filled with circulating cold water, and serve as refrigerating con- 
densers for the alcoholic and ethereal vapours respectively. 
(Sealed November 16, 1886). 


reports of trials of 
consulted, gratis, at the offices of ExamnzErine, 35 and 36, 
street, Strand, 
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SINGLE-RAIL RAILWAYS. | 





more or less fresh shape, and for a time attracts a 
good deal of attention. At present two schemes are | 


Samuel Brown also patented (1846) a central-rail 
line (Fig. 5) with a grooved wheel on the middle 

LikE the poor, the single-rail railroad is always | rail. 
with us, and every few years it appears in some| within the category of single-rail tracks, but they 
are included because they are typical of the most 
recent developments of this form of railway and 


These three latter designs scarcely come 


before the public, and as these appear ina much more | were the outcome of the same idea. They were 


serious form than any of their predecessors, it is | 
worth while to trace the history of the idea upon | 
which they are founded and to discuss the sphere | 
of action in which they can be usefully ex- | 
ploited. The first record we have on the subject | 


of a single-rail line refers to a proposal in 1821 
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Fig.4. Clinton, 1846. 
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Section showing Iron Framework of Carriages. 





by Henry Robinson Palmer. In this the rail was 
mounted on a horizontal wooden beam supported on 
a line of posts (Fig. 1). The carriage had two 
wheels, one behind the other, and between them 
was across yoke from either end of which was sus- 
pended a pannier carrying half the load. As shown 
in the diagram, the centre of gravity was high, and 
the carriage must have had very little stability 
when unloaded. Four years later, 1825, Jacob 
Jedder Fisher took out a patent for a suspended 
railway, in which the weights were carried below 
the rail. In his drawings he shows the tracks | 
carried across a stream by a suspension bridge | 
(Fig. 2). Another suspended line was also patented 
in 1829 by D. Maxwell. In 1845 Mr. William 
Newton patented a track in which two horizontal 
wheels ran on either side of a rail of ordinary section 
(Fig. 3), and the following year Mr. Robert J. 












Clinton described a central-rail railway, with the | 
middle line (Fig. 4) elevated above the others. Sir | 





brought out about the time that the battle of the 
gauges was being fought, and when it was a matter 
of dispute whether a narrow gauge train could be 
run with safety on a curve except at slow speeds. 
The broad gauge had so many distinguished advo- 


cates that it is no wonder that attempts should 
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have been made by the less confident spirits of the 
opposite party, to seek lateral stability for their 
trains by means of an extra rail which should act 
as a guide and a security against derailment. 

In America we find inventors pursued the same 
idea. In 1825 Henry Sergeant patented the scheme 
illustrated in Fig. 6, and which is almost identical 
with Palmer’s, design (Fig. 1). In 1830, J. Stimp- 
son brought out a similar arrangement (Fig. 7) with 
the addition of side strips on the posts. We do 
not know if these strips served any purpose in 
connection with the load, but it is probable that 
they were intended to prevent it fouling the posts 
if oscillation were set up, or one side were more 
heavily laden than the other. In the following 
year Bryant and Hyett patented a similar design, 
and in their drawings showed a carriage on the 
line (Fig. 8); it is only by the employment of 
a great quantity of ballast that the stability of 
the carriage could be secured. J. Richards 
patented a similar arrangement in 1832. Five 
years later, U. Emmons attempted to give 
lateral stability to a carriage running on a single 
rail by the use of two guiding rails (Fig. 9), 
one at each side of the posts which carried the 
principal rail. This was a step in advance of what 
had already been done, but the appearance of his 
drawing would not give the impression that he was an 
engineer. We may pass over all the schemes of 
many succeeding years, until we come to that of E. 
Crewe (Fig. 10), which was patented in 1872; this 
had inclined guiding wheels, but in other respects 
it exhibits a strong resemblance to the plans shown 
in Figs. 8and 9. Atthe Centennial Exhibition, again 
(1876), General Le Roy Stone exhibited a line in 
action elevated on posts 35 ft. high. It had three 
rails (Fig. 11) arranged at the three angles of a 
triangle ; the centre rail carried the weight and the 
other two acted as guides to horizontal wheels, 
fixed to the two lower arms of the car. The line 
itself was built over the Belmont Ravine, and was 


500 ft. in length. Fig. 12 shows the Cameron 
pontoon cart which has been proposed for South 
Africa. It runs ona line of hollowed half logs, 
pegged into the ground, and forming a track fora 
single wheel carrying a basket with arms at each 
side. The equilibrium of the vehicle needs to be 
sustained by men or animals. 

These are afew of the most prominent examples 
of single-rail railways which have been put before 
the public until within the last few years, with the 
exception of the Pioneer line proposed by Mr. 
Haddan. Owing to the decease of the inventor 
in 1880 this project has slept, but we understand 
it is about to be revived by a Scotch firm. The 
essential feature is that every wheel is a driver, 
and by this means a train may be made to carry 
50 per cent. of paying load up steep inclines. The 
load is also distributed over a large number of 
wheels, in order that the road may be very lightly 
built. More recently, however, two inventors have 
gone beyond the paper stage and have presented 
their plans for the acceptance of the public ona 
scale and with a persistence which compels serious 
attention. The first scheme is that of Captain J. V. 
Meigs, of Lowell, Mass. This was illustrated and 
described in ENGINEERING, vol. xl., page 586, and a 
very short account of it will recall the general 
features. In the first place it is not, properly 
speaking, a single-rail line, but as it is a develop- 
ment of that system, it may fairly be classed with 
it. There are four rails, two for carrying the weight 
and two for guiding the train. These four rails are 
fixed to a girder of wood or iron, the former two 
being on the lower member, and the latter two are 
on the upper. The bearing rails are angle irons, 
and the wheels are grooved to correspond, and 
stand at an angle of 45 deg. to the horizontal. 
Their axles are, of course, similarly inclined. The 
guiding wheels, which, in the case of the locomo- 
tive, are also driving wheels, are arranged hori- 
zontally andrun on rails of ordinary section. They 
can be nipped tightly together in order to give the 
necessary adhesion. The horizontal distance from 
outside to outside between the lower rails is 22} in., 
and the corresponding gauge of the upper rails 
is 17$in. The carriages are almost circular in 
cross-section, and are made of sheet iron ; they are 
long, with entrances at the ends, and each is mounted 
on a bogie truck at each end. By this arrangement 
there is obtained a roomy carriage which is able to 
turn round very sharp curves. The primary object 
of the Meigs system is to produce a railway 
suitable for the overhead lines which are in use in 
New York. That sytem involves so many incon- 
veniences to those dwelling in or frequenting 
narrow streets, that any alteration which promises to 
interfere less with the traffic, and with the light, 
than the existing arrangement, is worthy of atten- 
tion, even if the gain involve disadvantages of a 
mechanical kind. Of course the advocates of the 
Meigs system do not admit that it has any counter- 
vailing disadvantages; they claim that it is not 
only better, safer, and cheaper than the existing 
New York elevated roads, but that it is adapted 
for passenger and goods transport from town to 
town at a higher speed and cheaper rate than the 
present lines. With this latter point we shall deal 
later when we come to speak of the Lartigue rail- 
way, and will pass it over for the present. As to 
the former we can conceive it possible that there 
may be situations in which the small space occupied 
by the narrow track will offer advantages over the 
standard gauge. It is erected on a single row of 
posts, and is only about one-third of the usual 
width, so that the obstruction to light and air is 
greatly reduced ; the trains can pass round exceed- 
ingly sharp curves, and there is an appearance of 
safety which is comforting to passengers ; the guid- 
ing rails afford a means of braking which is most 
powerful, and puts the train under perfect command. 
These advantages may, under certain circumstances, 
be sufficient to recommend the Meigs railway for 
overhead traftic, but they are obtained at the expense 
of many serious mechanical difficulties, and some 
awkward strains on the framing, which cannot fail 
to produce oscillations of a startling character. The 
design has, however, been worked out by capable 
engineers, and under certain conditions it could no 
doubt be made a success, and if adopted it might 
reduce the dissatisfaction which the overhead 
railways so often provoke. 

Amongst single line railways we should also 
include those of M. Larmanjat, of which examples 
were constructed in France about seventeen years 








ago and a little later in Portugal. A description 
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of M. Larmanjat’s plans appeared on page 354 of 
our ninth volume. In this arrangement the car- 
riages ran on a single rail on the road level, 
like a string of tight-rope dancers. As, how- 
ever, they had not the faculty of balancing them- 
selves on their central wheels, they were provided 
with supplementary wheels at the sides. These 
wheels had no flanges, and were situated over two 
wooden tracks which prevented the carriages from 
overturning. Practically, the wheels on one side only 
bore at a time, the loading and the centrifugal force 
determining to which side the list should take place. 
The locomotive had also central and side wheels, 
but in its case the side wheels, which were the 
drivers, carried the load, the central wheels acting 
as guides, the object being to secure greater ad- 
hesion than that obtainable on an ordinary rail. 
M. Larmanjat’s schemes at one time received con- 
siderable financial support, amongst others two 
lines of some importance being built in the neigh- 
bourhood of Lisbon. Practically, however, the 
arrangement was an utter failure, and so far as we 
are aware the Larmanjat lines have all ceased to 
exist long ago. 

We now come to the most recent scheme, the 
Lartigue railway, of which a large working model is 
at present in operation on a piece of vacant ground 
beside the fire station in Victoria-street, West- 

_minster. A single-line railway has also been erected 
and worked by M. Lartigue in the sandy wastes of 
Algeria. This is similar in principle, although not 
in detail, to the line shown in Fig. 13. A light iron 
rail is mounted on iron trestles of a shape like an 
inverted Y (A), and on the rail run grooved wheels 
mounted in a frame which depends on each side and 
forms panniers for the reception of bundles of esparto 
grass. About 60 miles of this have been erected, and 
have, we believe, done good service. The trains 
are drawn by mules, and the track is shifted every 
few months to follow the progress of the crops. 
There is also a line of a more ambitious kind at the 
mines of Ria in the Pyrénées Orientales. This is 
6? miles long, and is over a most difficult piece of 
land, with inclines of 1 in 12, and curves of 10 ft. 
radius. An experimental full-sized line has also 
been built in London, as stated above ; it is con- 
structed on two scales, part being a lightly built 


portable track, and the remainder a permanent pas- 


senger road. Of the main line one-half is prac- 
tically on the flat, and will serve principally for 
experiments on speed, and for determining the 
consumption of fuel and water. The remainder is 
an irregular line having curves of 50 ft. radius 
and inclines of lin 10. Upon the level piece there 
is a turntable which connects with the carriage shed 
by a line, including a curve of 32 ft. radius. There 
is also on the line a wooden viaduct 340 ft. in 
length, laid at an incline of 1 in 10 to the summit, 
and then at 1 in 34 till it again reaches the level. 
On the steeper portion a rack is laid, to gear with 
a supplementary machine which assists the engine 
at this part of its course. Another feature is a 
three-throw switch, by which the train may be 
directed along the main line, or diverted to either 
of the side tracks. The line consists of a single 
rail, something similar to an ordinary rail in 
section, supported upon and bolted to A frames of 
angle iron 1 metre in height. These frames are 
rivetted to channel iron ties 1 metre in length, resting 
on the ground. The rail is ordinarily 1 metre from 
the ground, and the frames 1 metre apart. The 
way is designed to be very stiff vertically in order 
to support this load without springing, but flexible 
laterally to allow of it being easily bent to a curve. 
The ties are secured for endwise movement, when 
there is chance of them slipping, by long pegs 
driven into the ground through holes in the metal. 
The rails are connected by fishplates in a way which 
permits of their being easily taken apart: The 
plates are bolted solidly to the end of one rail in the 
usual way, but the end of the contiguous rail has 
its bolt-holes cut through to the bottom side to 
form slots. When the bolts are slackened this rail 
can be lifted out of the joint without removing the 
nuts. The switch consists of a section of the way 
23 ft. in length mounted upon rollers. One end is 
hung loose in the fishplates or upon a hinge, and 
the other is locked by a tongue latch and pin. 

The carriages, as built for the Westminster track, 
are made short to allow them to pass easily round 
curves as small as 30ft. radius, They and the 
goods wagons are alike 9ft, in length; a cross- 
section of a carriage is shown in Fig. 13. The 
framing is composed of stiff angle-iron bars at each 
end, bent into a horseshoe form in order to fit and 





clear the rail and trestles ; the ends are bent out- 
wardly and horizontally to support the framing and 
floor of the carriage. The part which is parallel 
with the trestles forms the back of the seats, and 
leaves room beneath for the running gear, which 
consists of two grooved supporting wheels, running 
on the rail. At the sides of the trestles, just 
beneath the car framing, which extends to within 
about 15in. of the ground, there are stiffening 
strips of light bar iron, upon which four horizontal 
balancing wheels, flanged on their lower sides, run. 
These are mounted on the carriage framing, and 
are designed to secure it against oscillating. The 
horseshoe bars on either side are connected by 
horizontal bars, which carry the body framing 
covered with panels of wood or sheet iron. The 
carriages are provided with ordinary couplings and 
buffers, and the goods wagons are also furnished 
with a shifting seat, which can be brought into 
service when required. 

The locomotive is the design of M. Mallet. It has 
two vertical boilers, arranged one at each side of 
the central rail. The steam and water spaces of 
these two boilers are connected by tubes which 
bridge the rail, and the whole is supported bya 
framing something like that of the carriages, rest- 
ing upon two grooved wheels 15 in. in diameter. 
The engine has horizontal cylinders 4} in. in dia- 
meter, working on to the driving axle, and is driven 
and stoked by a man on a seat astride of the rail. 
The weight of the locomotive, in working order, is 
about 24 tons, or 1} tons oneach axle. With a steam 
pressure of 100lb. per square inch it will havea 
speed of five or six miles an hour, hauling 70 tons on 
the level, 18 tons on an incline of 1 in 100, 9 tons 
on inclines of 1 in 50, and 6 tons on an incline of 
1 in 33. With smaller loads a speed of 10 or 15 
miles an hour may be obtained, and the engine 
will pass round curves of 30 ft. radius. For lines 
requiring greater power than this, larger boilers, 
and more supporting wheels are required. In that 
case there are two horizontal boilers of the locomotive 
type provided with steam domes, and connected by 
pipes, the water tanks being below the barrels of 
the boilers, This engine has three coupled wheels, 
and weighs about 4 tons. Thecentre wheel is made 
wider between the flanges than the others, or has 
no flanges, to allow the engine to pass readily round 
sharp curves. It will draw 100 tons on the level, 
50 tons on an incline of lin 100, 25 tons on an 
incline of 1 in 50, and 18 tons on an incline of 1 in 
33. Another engine with four coupled wheels has 
been designed, weighing about 5 tons ; the leading 
and trailing wheels are connected to their axles by 
a gimbal arrangement to permit of them following 
the sinuosities of the rail. 

For mounting inclines too steep to be attempted 
by the simple adhesion of the locomotive, an auxi- 
liary machine to work upon the rack rail, is in use at 
Westminster. It is a very short vehicle, 3 ft. 10in. 
long, containing a steam cylinder which drives a 
spur pinion engaging with the rack rail, the steam 
being supplied from the locomotive boiler by means 
of a flexible tube. This machine, weighing only 
11 ewt., has a tractive power of 10001b. or 1100 Ib., 
which would enable it to take a load of 4 tons 
up an incline of 1 in 10. In descending heavy 
gradients its cylinder may also be used as a com- 
pressed air brake. 

The entire ironwork of the line at Westminster 
weighs but 70 tons per mile, the rail being 23 lb. 
per yard, the side rails 11 lb. per yard, and each 
complete trestle 124 1b. The locomotive weighs about 
2 tons empty ; the auxiliary machine 11 cwt. ; 
the first and second-class carriages 18 cwt. each ; 
and the open goods trucks less than 14 tons each. 
The portable line, which is part of the railway con- 
structed in Tunis, weighs 18 tons per mile complete. 
The permanent line, including all material ready 
for laying, is said to cost 6001. per mile, and the 

rtable line about 300/. per mile. A permanent 

ine 10 miles long, in Ireland, has cost, including 
equipment, about 22,000/., or about 2200I. per 
mile. For farming purposes the materials of a line 
weighing between 14 and 15 tons per mile can, it is 
said, be built for 2201. per mile, bolted together 
ready for use and delivered by rail. The trucks 
weigh 1701b. empty, and when loaded to a height 
of about 6 ft. from the ground, will carry about 
one-third of a ton of hay or other cereal. A train 
of twenty-five of these trucks can be drawn by one 
farm-horse, or at least eight times as much as he 
could otherwise deal with over agricultural land. 

Having now described the leading features of the 
Lartigue railway, and the estimated cost of its 





manufacture, we will turn to consider the advan- 
tages it presents or which are claimed for it. Of 
course, one naturally compares this line with a cheap 
form of narrow gauge railway, such as those now 
manufgctured by so many firms both in this country 
and abroad, as it is with lines of this type that it 
competes. In the country of its birth, the deserts of 
Algeria, the elevated rail enjoys a notable advantage 
in being well raised above the drifting sand. It 
stands 3 ft. 3 in. clear of the ground, and a sand 
storm which would effectually bury an ordinary line, 
makes no difference to its traffic, which can come 
and go with the same facility as before. The same 
is true as regard snowdrifts, and in countries where 
these two impediments to working prevail, the 
Lartigue railway has at least one point of superiority 
over a surface track. The feature, however, which 
appeals most strongly to the public is its safety 
against derailment. At the first glance a train 
which sits astride of the rail, like a boy on a gate, 
should be absolutely proof against running off the 
line, and thus it offers an attraction to the nervous 
traveller.. But the immunity it presents for this 
class of disaster is, we fear, more apparent than 
real, Although the vehicles cannot diverge from the 
rails, yet it is within the bounds of possibility 
that the wheels may, and then the results would be 
sufficiently calamitous, for the engine would be cer- 
tain to foul some of the trestles, with the effect of 
bringing the whole train on to the ground and 
piling it in a confused heap. Even if the Lartigue 
railway could promise absolute immunity from‘ de- 
railment, the advantage would not be of much im- 
portance. It may be laid down as an axiom that on 
a properly laid and kept railway, trains never leave 
the metals, and when such an accident does occur 
it generally can be traced to some mechanical defect 
which might and ought to have been remedied. If 
the roadbed is badly made, and is allowed to get 
out of repair, accidents are certain to happen 
under any system, even under the Lartigue, and 
none but those who are acquainted with the 
care demanded by an ordinary line, can realise 
what trouble will have to be expended on an elevated 
railroad. If the ballast gets away a little from 
under an ordinary sleeper it does not very greatly 
matter, but it will be a very different affair when 
the rail is mounted on a post 3 ft. high in its centre. 
Fancy the effect of a train passing at 20 miles 
an hour after heavy rains over a line of this kind 
with the sleepers 1 metre apart. It will surge from 
side to side as the sleepers give way under its 
weight either to right or left, and would intensify 
the mischief so rapidly that the track would speedily 
become impassable, and not even could a ballast 
train be brought up to aid the repairs. The oscil- 
lation would also be increased by the unequal load- 
ing of the passengers. It would often happen that 
one side of the car would be filled while the opposite 
seat would be entirely empty, and thus the entire 
load would come on one flange of the wheel tend- 
ing to make it mount the rail on acurve. Nothing 
but the most careful track laying, and the most 
vigilant inspection, could render the Lartigue rail- 
way safe in wet weather, and if a wheel did leave 
the rail the consequences would be far more 
disastrous than on a surface railway. 

The elevated single rail seems to have a great 
charm for the amateur engineer, though it is difficult 
to see the reason of the attraction. It cannot be 
that the raised position confers any advantage, for 
no one has yet proposed to run an ordinary railway 
on lines of posts rather than on the ground. It cer- 
tainly gives no immunity against accident, while the 
facility it offers for the use of curves of small radius 
is likely to tempt the designer into petty economies 
of construction which will have to be heavily paid 
for out of working expenses. The single rail also 
cannot cost much less than the two it replaces, as it 
has to stand the same wear and carry the same load 
over wider spans. The only situations where the 
Lartigue railway would be of advantage, as far as 
we can see, are those where an ordinary track would 
be obscured by drifting sand, or where a mineral 
line has to be zigzagged down a mountain side with 
very sharp bends. But for high speeds and general 
traffic it is certainly quite aa 


THE COLONIAL AND INDIAN 
EXHIBITION. 
Tae Exectric Licutine. 

TuE electric lighting of the late Colonial and 
Indian Exhibition was on a completer scale than 
that of either of the three previous displays. There 
was much more light everywhere, and the expe- 
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rience of former years was turned to good account 
in suiting the character of the illumination to the 
requirements of the spaces to be illuminated. But 
beyond this there is very little to chronicle. All 
the types of machines and lamps which were 
employed have been illustrated and described by 
us in previous issues, and a search for mechanical 
novelties, except of the most trivial character, was 
wasted labour. 

But although there is little subject-matter for 
description, there is a good deal for reflection for 
those who are familiar with the arrangements at 
the earlier exhibitions. Where were the crowd of 
electricians who vied with each other at the 
Fisheries? Or even the smaller number who ap- 
peared at the Inventions Exhibition? Some, no 
doubt, are commercially defunct, killed by the 
pace which characterised the start of electric Jight- 
ing ; but others still live, although curiously they 
no longer appear to court publicity, as in the 
early days. Yet the lighting of this last Exhibition 
was paid for, while formerly it was considered 
that the opportunity such lighting offered as an 
advertisement was sufficient reward for all the ex- 
pense and labour of providing, fixing, and main- 
taining machines and lamps. The payment was not 
merely a subsidy, a contribution towards expenses 
out of pocket, a sum which would leave an exhibitor 
with a considerable balance on the wrong side, 
unless he could supplement it with orders taken on 
the spot, but it was a price covering all his out- 
goings and paying a fair interest and depreciation 
on his plant, at any rate if his establishment be in 
London, so that he had no additional expenses for 
maintaining a staff at a distance. We should have 
thought that a chance of this kind would have 
gathered a large concourse of electrical exhibitors. 
But the contract carried with it a penalty, and it 
has been suggested that the prophetic eye of many 
an electrician saw the fines, like Pharoah’s lean 
cattle, eating up the round sums which, to the less 
initiated, appeared to offer a sufficient recompense 
for the work. It is certainly surprising how, in the 
case of some arc lamps, the modest deduction of 
one penny per minute of extinction can reduce the 
payment of sixpence per hour of burning. No 
doubt many who were tempted to undertake a part 
of the lighting have congratulated themselves on 
their discretion when they have heard to what 
amounts, in one case at least, the fines have 
accumulated. Of course, when arc lamps fail it is 
due to bad construction or management, and is not 
inherent in the system, as is shown by the fact that 
during one month the fines of one of the three arc 
lamp contractors amounted only to a few shillings. 

The first change which struck the visitors this 
year was the removal of the incandescence lamps 
from the South Gallery. These were erected by 
Messrs. Siemens Brothers, who no longer have any 
installation, either in the building or the grounds. 
As a coup dwil on entering, the effect of the 
thousand glistening points was striking, but the 
effect rapidly wore off, when it was found that 
the building was miserably dim, and that a pro- 
longed stay induced a sense of oppression akin to 
that experienced in a darkened sick-room. In 
place of the glow lamps a large number of Brush 
are lamps were erected, and they quite trans- 
formed the appearance of the court after dark. 
They burned with great steadiness, and showed up 
the details of the numerous works of art on which 
they shone, with perfect clearness. In the gardens 
another surprise was found in the fact that there 
Messrs. W. and J. Galloway and Sons, of Man- 
chester, were the contractors for the lighting. They 
took over the machinery belonging to the Commis- 
sioners, which was put down the previous year by 
Messrs. Siemens Brothers, and keeping this asa 
stand-by, they erected their own engines to pro- 
vide power for the fountains, the mast-head lights, 
and their incandescence lamps. They worked 
the two former with Brush machines, and the 
latter with Elwell-Parker machines. The fountain 
display was also increased, there being sixteen 
jets, one in the centre, and the remainder in 
two concentric circles around it. Under each jet 
was a powerful are lamp regulated by hand, and 
provided either with a ring of lenses or a reflector, 
to direct a parallel beam upwards, around the 
water which issues from a nozzle placed above and 
in the centre of the covering glass which protects 
the lens and lamp from the falling spray. Over 
each arc was a set of slides in which work coloured 
glasses, any one of which can be interposed between 
the carbons and the lens, 





The arc lighting was done by the Brush Com- 
pany with 180 improved are lamps, which worked 
remarkably well; by Messrs. Crompton and Co., 
with 140 are lamps; and by the Pilsen-Joel Com- 
pany with 100 arc lamps. The dining-rooms and 
offices were lighted by incandescence lamps driven 
by Edison-Hopkinson and Elwell and Parker ma- 
chines and by E.P.S. batteries. 

The experience of the late Exhibition shows that 
the arc lamp is the proper means of illumination 
for large spaces, and that if it be used with suffi- 
cient liberality the illumination is practically per- 
fect. At the same time it has demonstrated that 
regularity in burning is greatly increased when the 
vigilance of those in charge is spurred by a con- 
stant watch, and the knowledge that payment de- 
pends upon regularity of action. 
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The Construction and Equipment of Grain Magazines. By 
G. LutHer. Edited and Translated by F. STALLMAIER 
and JosEPH Fux. London and Manchester: John 
Heywood. 

Tue fact that we have no accepted word which 

exactly expresses the idea of a building for the 

storage of great quantities of grain in vertical bins 
shows how recently such structures have been 
erected in this country. Granary is a well estab- 
lished word, but it suggests a farm building, or at 
most the limited store of the old-fashioned local 
miller or malster; grain elevator is distinctly 
American, and to English ears refers to a piece of 
machinery ; silo, which is used in Germany, has 
already been devoted here to receptacles for the 
storage of green fodder, and is not available, 
although it is used in the volume before us very 
frequently. This appears to us to be a mistake, as 
it may produce confusion in the minds of readers, 
at least until they have dipped far enough into the 
volume to understand that the writer is more pro- 
ficient in the German than the English language. 

On the whole ‘‘ grain magazine,” which has been 

chosen for the title of the work, appears to be as 

good a name as can be found, and if accepted by 
milling engineers, will probably take root. 

The distinguishing characteristic of the book 
before us is the profusion of illustrations, which 
quite equal the area of letter-press. At the end 
there are fourteen two-page plates giving sections 
of as many of the principal grain magazines of 
Germany, and these are preceded by photographic 
views of the exteriors or surroundings of many of 
the buildings. Besides these the pages are filled 
with typical sketches of American buildings, from 
the simple store at the roadside station to the 
colossal magazine on the Lakes. The views of 
machinery include various types of elevators for 
raising grain inside buildings, for transferring it 
from the holds of ships to bins and wagons, and 
from ship to barge, or vice versd; cranes, supporting 
rollers for travelling bands, and the like. The 
machinery, however, does not exhibit the same 
detail as do the magazines, the views being either in 
perspective or elevation, and often conveying the 
idea that they had been prepared originally for the 
catalogue of a manufacturer, who desired rather to 
give the public a general idea of the purpose and 
appearance of his goods than a detailed knowledge 
of their construction. They are, however, sufti- 
ciently full for the engineer, who will be able to 
extract a good deal of valuable information from 
them. 

The author appears to have been impressed with 
the mass of engravings at his disposal, and has 
trusted to them to tell their own story to a great 
extent, getting over the ground very rapidly. 
After a few pages on ‘‘floor granaries,” he comes 
to the ‘‘ silo,” and discusses the advantages of the 
various shapes, round, square, and hexagon. Of 
the three materials, wood, iron, and brick, he 
appears to prefer wood for the building of the bins, 
adding ‘‘prejudicial fugues should always be 
avoided,” whatever that may mean. There are, 
however, some composite methods of construction 
used in Germany under the patents of Schaeffer 
and Luther, and of Rabitz, which employ iron and 
concrete or gypsum paste, and combine all the 
advantages of the three above-mentioned materials 
without their individual disadvantages. Flat 
bottoms to the bins, with several outlets, are 
recommended, as they permit of the grain being 
more thoroughly mixed when it is withdrawn and 
returned to the same bin for the purpose of exposing 





it to the air. A few hints are given about founda- 
tions, and dangers to be avoided, but the chapter is 
very short. 
Next we have a brief description of hydraulic 
cranes and lifts, followed by a rapid account of 
various types of elevators for lifting grain from 
ships, barges, and railway wagons; then come 
travelling band and miscellaneous appliances. The 
last chapter consists of descriptions of important 
grain magazines ; among these are those at Liver- 
pool and Birkenhead, Dow’s store at Brooklyn, 
the Niagara and Plimpton elevators at Buffalo, the 
Kansas City elevator, the Hamburg magazine, La 
Maison Hanséatique at Antwerp, and several others 
on the Continent. This concludes the work, which 
will be valuable to two classes of readers; to the 
grain merchant who desires to know the general 
construction of such buildings, and to the milling 
engineer, who is perfectly acquainted with the 
details of their design, but who wishes to learn the 
forms and arrangements adopted in other countries. 
It is a pity, from a literary point of view, that 
the editors did not associate an Englishman with 
themse]ves, and also that they did not go to the 
trouble of removing the German titles from the 
engravings and substitute the English equivalents. 


The Gas Engine. By Ducatp CirerK. London: 

Longmans, Green, and Co, 1886. 
We have read Mr. Clerk’s book with great pleasure, 
and can heartily recommend it. It is seldom 
that a man engaged in business has the time and 
the taste for authorship, but when he has, and is 
willing to write on the subject with which he is 
most conversant, he generally produces a valuable 
book. In this case the writer is not only an 
engineer of experience, but he has travelled a long 
way into the domain of the physicist, repeating the 
experiments of the laboratory on a scale to bring 
them into better accordance with the problems 
which have to be worked out in the gas engine, and 
thus he occupies a position which enables him to 
speak with confidence both on the practical and 
theoretical aspects of the question. Of course no 
one can explain with certainty all the actions which 
take place during the explosion of gases, and it will 
probably be many years before the subject is 
completely elucidated, but all that is known is laid 
before the reader in this book; not only does the 
author give his own theories, but also those of the 
leading experimenters, and thus the entire ground 
is traversed. 

The volume commences with a historical sketch 
of the gas engine, and after noticing one or two 
early attempts at a gunpowder engine, ascribes the 
first real gas engine to Robert Steel, whose patent 
is dated 1794. The gas was produced by the 
vaporisation of turpentine. Among the many 
succeeding attempts, that of William Barnett (1838) 
is noticeable as including the compression of the 
explosive mixture, but no practical engine was 
produced until Lenoir brought his out in 1860. 
This was a non-compression engine, but the idea of 
compression was widely mooted, and in 1862 M. 
Alph. Beau de Rochas published a pamphlet in 
Paris investigating the conditions of greatest 
economy in gas engines using compression. This 
is the work which was alleged in a recent trial to 
form a prior publication of the well-known Otto 
method of working ; this contention was, however, 
not accepted by the court. After laying down the 
conditions, Rochas states that they lead to the 
following series of operations : 

1. Suction during the entire outstroke of the 
piston. 

2. Compression during the following instroke. 

3. Ignition at the dead point, and expansion 
during the third stroke. 

4. Forcing out of the burned gases from the 
cylinder on the fourth and last return stroke. 

These four operations constitute the Otto cycle. 
Hugon’s engine followed in 1865, and in 1867 
Messrs. Otto and Langen exhibited at the Paris 
Exhibition their free piston engine. In 1876 this 
was superseded by the Otto engine, of which 
15,000, giving at least 90,000 horse-power, have 
been sold since. 

After a short chapter on “the gas engine 
method,” and one on the classification of the gas 
engine, we come to the thermodynamics of the 
subject. Beginning with the general statements of 
the laws governing the efficiency of a heat engine, 
the author applies them to the gas engine, taking 
each type in turn, and working out its theoretical 





efficiency. He then adduces a series of numerical 
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examples, setting forth the conditions necessary for | 
economy in each class. The causes of loss are next 
considered, and then follows a valuable chapter on | 
combustion and explosion. Tables are given of the 

velocity of flame in various mixtures of gases, 

and of the heat which should be evolved by their | 
combustion if the phenomenon of dissociation did 

not intervene. A number of experiments are 

described showing the methods adopted of finding 

the heat actually generated by explosion of various 

mixtures of lighting gas in Glasgow and Oldham. 

From these there are deduced the best mixtures 

for use in gas engines, their rate of explosion, and 

their efliciency. 

Chapter VII. is devoted to a practical review of 
the different types of engines ; the construction of 
the valves and igniting apparatus is described, and 
in many instances a typical diagram is given to 
illustrate the action which goes on behind the 
piston. Many of the earlier engines are exceedingly 
interesting from this point of view, but it is the | 
Otto engine which claims the chief attention, and 
is discussed at the greatest length. Mr. Clark | 
never misses an opportunity of paying a graceful 
tribute to the knowledge and ingenuity of Dr. | 
Otto, and the reader would not discover that a keen | 
commercial rivalry exists between the author and 
the inventor whom he praises. At the same time 
no errors, or supposed errors, of theory on the part 
of the German engineer are allowed to pass without 
notice, and the supposed stratification of the gases 
in the cylinder is strenuously attacked, although 
not in apersonal spirit. The fact that this sup- 
posed arrangement of the gases has been twice 
confirmed in a court of law carries no more convic- 
tion to the mind of Mr. Clerk than to the majority | 
of those that heard the case. It is not worth while | 
for us to follow the author through the reasons and 
experiments which he brings forward on this point, | 
further than to say that they seem to prove that 
the charge in the cylinder is explosive throughout, 
although it is possibly not equally explosive in all 
parts. The consumption of gas in an Otto engine 
is given by the results of experiments made by 
Dr. Slaby, of Berlin, by Professor Thurston, by 
Brauer and Slaby, by the Philosophical Society of 
Glasgow, by a Committee of the Crystal Palace 
Electrical Exhibition, and by Mr. G. H. Garrett, of 
Glasgow, andthe whole form a very broad basis on 
which to found calculations of cost. Mr. Clerk’s 
own engine follows next, and is clearly described, 
but does not get the space and attention that its | 
merits deserve. A short account of Robson’s, | 
Andrew’s, and Atkinson’s engixes conclude the 
chapter. Chapters VIII. and IX. deal with igniting 
arrangements and mechanical details. Chapter X. 
is well worth reading, and deals with theories of 
the action of the gases in the modern gas engine. 
The work concludes with a forecast of the future of 
the gas engine, in which the lines of its future 
development are indicated. 

In conclusion we must point out that though the 
book contains a good deal of theory, it is essentially 
practical in its methods and results. The theory is 
constantly applied to practical results, and the 
results of practice are incessantly compared with the 
indications of theory. There is nothing to be 


skipped, and no padding, and when the contents of 
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the work have been carefully assimilated the reader 
will find himself thoroughly informed on the sub- 
ject of gas engines. 








THE ADELAIDE ROCK DRILL. 

Tue drill, manufactured by Messrs. Jordan, Son, 
and Commans, of 52, Gracechurch-street, London, of 
which we give engravings above, is arranged for tun- 
nelling and quarrying purposes, and possesses several 
novel features. 

The Adelaide drill has been specially designed to 
overcome the difficulty attendant upon the rapid action 
of the tappet gear of many forms of drills, a difficulty 
which is materially increased when such drills are 
employed in situations where the services of a skilled 
fitter are not available. The Adelaide drill has but 
one moving part (the piston C), working in a cylinder 
having the ports and passages so arranged that the 
air or steam is automatically admitted and cut off by 
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|the piston itself. The air is admitted through an 
annular port A, thereby equalising the pressure on all 
sides of the piston rod, and avoiding unequal wear. 
| It then passes through the ports B, into the interior of 
the piston-rod to the back of the piston, driving the 
_ drill forward against the rock. The admission takes 
| place during half of the stroke, the air working ex- 
| pansively for the second half, by which arrangement a 
| saving is effected in the consumption. The exhaust 
takes place through the ports B and B,, B having 
| passed outside the gland. - 
| Simultaneously the air is admitted to the small area 
in front of the piston for the return stroke. The 
| object in discharging a portion of the exhaust at the 
| gland or working end is of great practical importance, 
_as by this simple device all the fine dust which falls 
_when drilling a hole in the roof of a gallery (where it 
is impossible to use a jet of water) is blown away from 
'the piston-rod, and the wear and tear of the rod and 
gland from this cause entirely avoided. The arrange- 
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SHIPBUILDING AND MARINE 
ENGINEERING AT DUNDEE IN 1886. 


A FEW years ago the shipbuilding and marine 
engineering trades of Dundee gave employment to 
some thousands of workmen, but during the past three 
years they have experienced very marked depression, 
while in consequence of the dulness of the shipping 
trade, the shipyards on the Tay have been virtually 
closed during the greater part of the year now draw- 
ing toa close. In two of the yards not a hammer has 
been lifted during the whole of the year, and the ship- 
yard district of the town has possessed quite a deserted 
and desolate appearance, There are at present indica- 
tions of better prospects, but they are very slight ; 
still it is very satisfactory to know that in at least two 
of the yards the cheery sound of the hammer will, ere 
long, be heard. 

Only four new vessels, of a total of 3347 tons, have 
been launched at Dundee in the course of the present 
year, whereas last year there were launched into the 
Tay thirteen vessels, aggregating 8758 tons. In the 
year 1875 about 15,060 tons of new shipping was 
launched at the port, and in the following year 
there was a slight increase in the amount. The 
total shipping launched in 1880 was again upwards 
of 15,000 tons, and in the next three years the 
output from the shipyards went on increasing till 
it reached 25,276 tons in 1883. All the four vessels 
launched this year were steamers, the largest of them 
being the Loch Etive, a steel ship, the most recent 
addition to the Loch Line fleet, which is chiefly 
owned in Dundee. She was built and engined by 
Messrs. Gourlay Brothers and Co., and is a vessel of 
2137 tons, with engines of 240 horse-power nominal. 
The other three vessels were all built by Mr. W. B. 
Thompson, at the Caledonian Shipyard. First in 
order, there was the Eddystone, a steel steamer of 1019 
tons gross, with engines of 250 nominal horse-power, 
and built for the Clyde Shipping Company, of 
Glasgow. For Dundee owners, Mr. Thompson built 
the iron steamer Dalhousie, 89 tons gross, with en- 
gines of 38 horse-power, and for Hull owners, the 
Kuphrates, an iron steamer of 102 tons, with engines 
also of 38 horse-power. Both of these small steamers 
were designed for the-steam trawling trade. 

As regards the work in hand, it may be mentioned 
that Messrs. Gourlay Brothers and Co. have in course 
of construction a steel steamer of about 1300 tons for 
Dundee owners, and a steel steam yacht of about 450 
tons gross, for London owners, Mr. Thompson has 
three vessels on the stocks—an iron sailing ship of 1600 
tons for Glasgow owners; an iron screw steamer of 
62 tons gross for the line fishing and trawling trade ; 
and a steel screw steamer of 230 tons for Hull owners. 
Messrs. Pearce Brothers have on hand an iron steamer 
of 500 tons gross, and Messrs. Alexander Stephen and 
Sons have a steel barque of 1375 tons gross, nearly 
ready for launching. 

As regards the number of marine engines turned out 
during the year, there has been avery great falling off, 
which has been chiefly due to the restricted output 
from the building yards, In all eleven pairs or sets, 
of a total of 862 nominal horse-power, have been finished 
since the beginning of the year, as against thirteen 
pairs of a total of 1478 nominal horse-power turned 
out in the year 1885. The engines, which Messrs. 
Gourlay Brothers and Co. supplied for the Loch Etive, 
were of the triple-expansion type; and they have 
finished a pair of ordinary compound engines for a 
steamer owned by the Dundee Seal and Whale Fish- 
ing Company. They have in hand the engines for the 
two steamers already referred to. Mr. W. B. Thomp- 
son has completed no fewer than six sets of triple-ex- 
pansion engines during the year, including the set for 
the Clyde Shipping Company’s steamer Eddystone, 
and he has in hand one pair of compound engines and 
two sets of triple-expansion engines. Messrs. Pearce 
Brothers have on hand a pair of compound engines of 
100 nominal horse-power, and Messrs. Whyte and 
Cooper, of the Britannia Engine and Boiler Works, 
have finished during the year a pair of compound 
engines of 30 nominal horse-power, for the whaling 
steamer Maud. 








THE ELECTRIC LIGHT AT THE FIRTH OF 
FORTH. 


Tnx Commissioners of the Northern Lighthouses have 
recently introduced the electric light into the light- 
house on the Isle of May, near the mouth of the Firth 
of Forth; and it is stated that the beam of light which 
is projected from this well-known and ancient light 
tower is the most intense ever shown from any 
lighthouse, as it is equal to about three million 
standard candles. In it there are embodied all the 
latest improvements, both in the electric and in the 
optical apparatus, 

It is now about eighteen months since the prepara- 
tions were commenced for this new feature in the 
lighting of the Forth. The buildings, the dioptric 
apparatus, the steam engines, and other appliances in 





connection with the introduction of the electric light 
on the ‘‘ May,” have all been constructed according to 
the design and under the superintendence of Messrs. 
Stevenson, Edinburgh, engineers to the Northern 
Lights Commissioners. Messrs, Stratton, contractors, 
Edinburgh, erected the buildings, which consist of 
dwellings for the engineer and two additional keepers, 
engine and boiler houses, workshop, coal store, and 
other necessary erections. The walls of the dwellings 
are formed of white bricks set in Portland cement, 
and the roofs, together with those of the engine and 
boiler-houses, are formed of iron buckled plates 
covered with Portland cement and Val de Travers 
bitumen, and supported oniron beams. The walls of 
the other buildings, as well as of the underground 
freshwater tank for supplying the boilers, are formed 
of cement rubble concrete. 

A gulley which intersects the island crosswise, at 
some distance from the light tower, has been chosen 
as the site for the new dwellings and the engine-house. 
There is a small lake at the northern end of this 
gulley, which has been converted into a reservoir, the 
water of which is to be used for condensation pur- 
poses. Two steam engines, each of 16 horse-power, 
and made by Messrs. Umpherston, Leith, have been 
placed in the enyine-house for driving two dynamos, 
which were supplied by De Meritens, of Paris. As a 
rule, only one engine and one dynamo will be used at 
a time, the spare engine and dynamo being provided 
to guard against accident; and unless when very 
foggy weather occurs it will not be necessary to use the 
full power of both engines and dynamo machines. 

The dynamos are of the alternate current type, 
and of the largest size hitherto made by M. de 
Meritens, having sixty permanent horseshoe magnets 
arranged round a centre, in twelve sets of five each, 
all with their poles directed towards the centre. 
In the space left between the poles there is a cen- 
tral shaft, on which are mounted five rings, on each 
of which are wound the coils of wire which form 
the armature ; and this revolves within, and so 
as nearly to touch the permanent magnets. A belt 
from the engine, acting through a countershaft, 
drives the armature at a speed of 600 revolutions 
per minute. The currents are conveyed to the 
lighthouse tower, situated at a distance of 880 ft., 
by means of copper rods 1] in. in diameter. These 
rods or conductors are placed in a groove in a low 
wall formed of cement rubble concrete, which has 
been built between the engine-house and the tower, 
and alongside of which a pathway has been formed. 
Communication between the engine-house and the 
tower is also obtained by means of a telephone. The 
conductors are led up the tower to the lamps inside 
the dioptric apparatus. 

As might be expected, the electric lamps are of the 
most improved kind. One of them is always in its 
place inside the dioptric apparatus, while another is 
ready, with the carbons adjusted to the correct 
height, to be shunted into the focus of the apparatus 
when required. The carbons, which are fully 14 in 
in diameter, have a small core of pure graphite 
running through the centre. These improved carbons 
are found to burn with great steadiness and regu- 
larity. 

The dioptric apparatus is of a novel description, 
being on the condensing principle so successfully intro- 
duced into the Scottish lighthouses by Messrs, Steven- 
son thirty years ago, and since then largely adopted in 
other lighthouses. In this case the apparatus is so 
designed as to give a group of four flashes in quick 
succession, with intervals of darkness for thirty seconds, 
and it condenses the light which would spread over 
45 deg. into 3deg., or fifteen times. The apparatus 
has also been arranged to admit of the beams of light 
being dipped to show near the lighthouse during dense 
fog, instead of being sent to the horizon. The con- 
densing prisins circulate round the central apparatus 
by means of a machine driven by a falling weight. 
Messrs. Chance Brothers, of Birmingham, made the 
dioptric apparatus, and Messrs, Milne, of Edinburgh, 
aintle the revolving machine. 








ENGINEERING LABORATORIES, 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 21st, Mr. Edward 
Woods, President, in the chair, the paper read was on 
“The Use and Equipment of Engineering Laboratories,” 
by Professor Alex. B. W. Kennedy, M. Inst. C.E. 

The author believed that it was essential for a young 
engineer to obtain his practical training, in the ordinary 
sense of the expression, ina workshop. But the practical 
training of a workshop was incomplete even on its own 
ground, and there appeared to be plenty of room for 
practical teaching such as might fairly fall within the 
scope of a scientific institution, and which should at the 
same time supplement and complete workshop experience 
without overlapping it. In an ordinary pupilage a young 
engineer did not have much opportunity of studyin 
such things as the physical properties of the iron an 
steel with which he had to deal, nor the strength of those 
materials, nor the efficiency of the machines he used, nor 
the relative economy of the different types of engines, nor 








the evaporative power of boilers. He required such ex- 
perience as might help him to determine for himself, or at 
least to see for himself how other people had determined, 
all the principal engineering constants, from the tenacity 
of wrought iron to the calorific value of coal, or the 
efficiency of a steam engine, or the accuracy of an indicator 
spring, or the discharge coefficient of an orifice. Ho 
thought that this kind of practical experience could be 
gained best in an engineering laboratory, in connection 
with some institution where technical instruction was 
given. He claimed that in the matter of engineering 
laboratories, as a branch of technica! education, England 
had really taken the lead, instead of being, as was too 
often the case in such matters, in the rear. 

After distinguishing between laboratories whose chief 
function was original investigation and research, and 
those whose main object was the practical education of 
young engineers, and after giving an outline of the 
method of work which he el adopted, he went on to 
enumerate the principal subjects upon which experiments 
in an engineering laboratory might be carried out, sum- 
marising them thus: 1. Elasticity and the strength of 
materials. 2. The economy, efficiency, and general 
working of prime movers, and especially of the steam 
engine and boiler. 3. Friction. 4. The accuracy of the 
apparatus commonly used for experimentation, such as 
springs, indicators, dynamometers, gauges of various 
kinds, &c. 5. The discharge over weirs and through 
orifices, and hydraulic experiments in general. 6. The 
theory of structures. 7. The form and efficiency of 
cutting tools. 8. The efficiency of machines, especially 
of machine tools, and of transmission gearing. 9. The 
action and efficiency of pumps and valves. 10. The 
resistance of vessels and of propellers, and experiments in 
general connected with both. The a dealt mainly* 
with the three first subjects, the others receiving brief 
mention only. 

In discussing the best form of testing machine for labo- 
ratory purposes, the author described specially the 
Werder machine, used by Bauschinger and largely else- 
where in engineering laboratories on the Continent, the 
vertical machine of Mr. J. H. Wicksteed, and the hori- 
zontal machine of Messrs. Greenwood and Batley, on 
Mr. Kirkaldy’s principle, used by himself. Incidentally 
he described a number of other testing machines, includ- 
ing the Emery machine at the United States Arsenal at 
Watertown, Fairbank’s machine, and others. The three 
machines first named were compared in some detail in 
respect to their accuracy, mode of applying load, methods 
of making observations, adaptability for varied experi- 
ments, simplicity, and accessibility ; and the comparative 
advantages and disadvantages of each were discussed, the 
author preferring, on the whole, the Greenwood. The 
method of testing employed by the author, with pump, 
accumulator, and Davey motor, was then described and 
illustrated. 

Different apparatus for the measurment of minute ex- 
tensions, compressions, &c., occurring below the limit of 
elasticity, were next discussed, the instruments specially 
mentioned being those of Professor Unwin, Professor 
Bauschinger, Mr. Stromeyer, and the author, as repre- 
senting micrometic, optical, and mechanical exaggeration 
of strains. Automatic test-recording apparatus was next 
dealt with, Professor Unwin’s, Mr. Wicksteed’s, Mr. 
Ashcroft’s, and the author’s diagramming machines being 
mentioned and illustrated. Automatic diagramming 
apparatus for elastic strains was next discussed. The 
paper contained fac-similes of various diagrams, both 
ordinary and elastic. In concluding this section of the 
paper, brief references were made to machines for trans- 
verse tests, torsional tests, shearing tests, cement and 
wire tests, secular experiments, experiments on repeated 
loads, &c. 

In discussing the design of an experimental engine for 
laboratory purposes, the author first enumerated the 
principal conditions under which such an engine should 
be capable of working, summarising them thus: 1. Con- 
densing or non-condensing. 2. Simple or compound, 
3. Compound, with cranks at various angles, 4. With 
the greatest possible variation of steam pressure. 5. With 
the greatest possible variation of cut-off and other points 
in the steam distribution. 6. With the greatest possible 
variation of brake-power. 7. With considerable variation 
in speed. 8. With or without throttling. 9. With or 
without jackets, and with varying conditions as to their 
use. 10. With variation of clearance spaces. 11. With 
variation of receiver volume. 12. With or without arrange- 
ments for intermediate heating. 13. With variation in 
the reciprocating masses. He then enumerated the prin- 
cipal quantities which had to be measured during an 
engine test, making remarks upon each important point in 
passing. A list was given of the principal experimental 
engines in existence, including those in London, Birming- 
ham, Leeds, Munich, and Li¢ge. This section was con- 
cluded by a description of the arrangement of an experi- 
mental boiler. ) rae 

Under the head of Friction Experiments, the principal 
points were summarised upon which experiments were re- 
quired, in order that anything like a complete theory of 
friction in machines might be worked out. These included 
the variations of very intensity of pressure, extent of 
contact, temperature, lubricant, method of lubrication, 
and nature of rubbing material. Friction measuring 
machines, used or proposed by Professor Thurston, Pro- 
fessor KR. H. Smith, Mr. Tower, and himself, were briefly 
described. The paper concluded with a few remarks on 
laboratory experiments connected with hydraulic work, 
the theory of structures, the form and efficiency of cuttirg 
tools, the efficiency of machines and of transmission, tke 
action and efficiency of — and valves, and the resist- 
ance of vessels and propellers. 

In an appendix there were added: (a) Forms used by 
the author for conducting engine trials. (4) Notes on 
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the principal engineering laboratories in Europe and in 
America, with brief accounts of the chief apparatus used 
in each, 








MISCELLANEA. 
TuE entire extent of the Palermo-Corleone Railway was 
opened on Monday. 


The Suez Canal Company will pay the Egyptian 
Government 80,000/. for a certain quantity of land for the 
purpose of widening the waterway. 


Mr. John Carruthers distributed the certificates 
awarded tothe students of the Crystal Palace School of 
Practical Engineering on Saturday afternoon. 


The Rattlesnake, one of the four base 
the Near month. class built by Messrs, Laird, 
at Portsmouth. 


The steamer Wolf is taking on board at Antwerp two 
Krupp cannon, each of more than 100 tons weight, des- 
tined for the fortress of Spezzia. 


The surplus from the Birmingham Exhibition at 
Bingley Hall was 52007. From this will be deducted all 
the expenses of the late meeting of the British Associa- 
tion, and there will then remain a surplus 1311/. 


Orders have been received at Portsmouth for the pre- 
paration of the Cordelia and Calliope for immediate com- 
mission. They are new ships, having never yet hoisted 
the pennant. 


The Italian Chamber of Deputies has passed the Bill 
for an extraordinary credit of 25,000,000 lire, half of 
which is to be applied to the service of the War Depart- 
ment and half to that of the Marine. 


The new Russian armoured frigate Admiral Nakhimoff 
will make its first cruise next spring. The clipper Raz- 
boinik and two new gunboats will also be sent to the 
Pacific to increase the eoden squadron in that sea, 


The British War Office is strengthening the defences of 
British Columbia. Five carloads of heavy guns and ord- 
nance supplies from Halifax have left (Quebec, vid the 
Canadian Pacific Railway, for British Columbia. 


The Fairfield Shipbuilding Company have received an 
order from the North German Lloyds for a new steamer to 
we and faster than any of the company’s existing 
ships. 

Seventy of the new pattern Enfield Martini rifles have, 
by order of the War Office authorities, been issued to the 
principal rifle clubs in the United Kingdom for experi- 
mental purposes. 

Canseau, Nova Scotia, has been put in direct circuit 
with New Westminster, British Columbia, an unbroken 
land line of 4600 miles, over the wires of the Canadian 
Pacific Railway, 


The Adria Steamship Company, which has a line of 
steamers running every six weeks from Fiume to Brazil, 
will, from the new year, transform this into a monthly 
service. 


A new variety of type writer, the Hammond, has just 
been introduced from America. It weighs 15 lb. All the 
letters, figures, &c., are arranged on a double semicircular 
key-board. The paper is placed vertically. 


The difficulty of sighting rifles in the dark has been 
ingeniously overcome by the use of luminous paint. The 
War Office authorities have had some of these sights 
under trial for the past six months, and have now given 
their first order for a number. 


Colonel Majendie and Mr. Boverton Redwood have re- 
turned from America, where they have been engaged in 
examining the conditions under which the mineral oil 
trade is conducted in that country, with a view to early 
amended legislation. 


It is expected that the Trafalgar, the largest armour- 
clad ever built at Portsmouth, will be ready for launching 
in September next. She was laid down in January last. 
Should she be built within the time mentioned, it will be 
an event wholly unparalleled in the service. 


On Monday last the First Lord and the Director of 
Naval Ordnance made a trip down the river in one of 
Messrs. Yarrow and Co.’s fast torpedo boats. This vessel 
on her trial made 22.4 knots on two hours’ trip. She will 
carry coal to steam 1800 knots at 11 knots’ speed. 


unboats of 
as arrived 


An Admiralty order was received at Sheerness last 
week directing two of the new first-class torpedo vessels, 
recently built for the Government by Yarrow and Co., 
to be at once sent to Portsmouth with the torpedo cruiser 
Porpoise to be completed for commission. 


The Secretary for Foreign Affairs has received a 
despatch from Her Majesty’s minister at Lisbon stating 
that on the 22nd instant public tenders will be invited for 
the construction of the works necessary for improving the 
port of Lisbon, recently approved by the Committee of 
Public Works. 


Last week Nos. 55 and 56 first-class torpedo boats left 
Portsmouth for Devonport for the purpose of having their 
snout bows, which render them unseaworthy and detract 
from their speed by ploughing up the waters, brought flush 
up with the deck. The total number of boats of the type 
is twenty, of which ten will be altered at Portsmouth. 


The annual dinner of the professors and students of the 
Royal School of Mines was held last Friday at the 
Criterion. Mr, Seymour took the chair, and there were 
present Professor Huxley, Dr. Geikie, Mr. Warington 
my Professors Judd, Riicker, Roberts-Austin, and 

orpe. 


The gross receipts of the twenty-two principal railways 








in the United Kingdom, for the week ended December 12, 
amounted, on 15,382? miles, to 1,105,097/., and for the cor- 
responding period of 1885, on 15,243} miles, to 1,084,247/., 
an increase of 139 miles, or 0.9 per cent., and an increase 
of 20,850/., or 1.9 per cent. 


The construction of a new cantilever bridge is projected 
over East River between New York and Brooklyn, 
crossing at Blackwell’s Island, at an elevation of 155 ft. 
above high water, its length being 34 miles. The money 
required will come from London. A Bill authorising the 
building of this bridge is pending in Congress, The 
structure will carry a steam railway across. 

The Secretary of State for India visited Messrs. 
Westwood, Baillie, and Co.’s works at Millwall on Mon- 
day, and made an inspection of the Sukkur Railway 
Bridge, a portion of which has been temporarily erected 
before being despatched to India. This large bridge will 
form the connecting link between the Indian railway 
system and the Quetta Railway. 


The first meeting of the committee for organising the 
Concours International des Sciences et de |’Industrie, 
and in connection with it an International Exhibition of 
Imports and Exports at Brussels in 1888, has been held. 
The Concours is divided into seven sections ; (1) Public 
instruction, liberal arts, industrial arts, tissues, clothing, 
and accessories ; (2) industry ; (3) navigation and life- 
saving apparatus ; (4) imports and exports; (5) electri- 
city; (6 and 7) special and temporary competitions, 
congresses, lectures, fétes, and entertainments, 


The trial of the new hydraulic gun-mounting for the 
68-ton 13,5 in. Woolwich guns, which are to be mounted 
in the barbette ships of the Admiral class, was commenced 
on board Her Majesty’s proof barge Handy off Shoebury- 
ness last week. The programme consisted of a scaling 
charge and twenty rounds, of which eight were with a 
reduced charge of 423? lb. of brown powder, and twelve 
with the full charge of 565 Ib. (the largest charge ever 
fired ina naval gun in this country, being nearly twice 
the full charge of the 45-ton guns), the projectile in each 
case weighing 1250lb. The trial was satisfactory. 


The Levant Herald says: ‘‘The report of the Militar 
Commission charged with the task of making trials with 
the Martini-Henry and the new Mauser repeating rifle, 
has been submitted to His Majesty the Sultan. The first- 
named gun is manufactured by a | Renton firm, the latter 
by M. Mauser, who represented the firm in person. In 
the trials recently made with these rifles at the Sweet 
Waters, the cartridges were those of the old Martini- 
Henry rifles, of which cartridges the Seraskierate has a 
stock of 400,000,000. They are well adapted to the Mauser 
rifle, as was conclusively proved by the recent trials. We 
understand that the report submitted to His Majesty 
gives the preference to this new weapon as yielding the 
most satisfactory results.” 


The Fearless, sister ship to the Scout, which had 
arrived at Portsmouth from the contractors at Barrow-in- 
Furness to complete for sea, went on the 17th inst. for a 
four hours’ trial of her machinery under forced draught. 
As originally intended, she was to have been fitted to 
discharge her Whiteheads from eleven positions ; but as 
this number was too many for so small a vessel, and 
would have necessitated a eaaes crew than could have 
been accommodated, the positions have been reduced to 
seven. At the forced draught trial the draught was 11 ft. 
6 in. forward and 13 ft. 6 in. aft. Her state both as re- 

ards trim and,immersion was so different from that of the 
Scout upon her trial, that no comparison can be drawn 
between the results obtained. The speed taken by patent 
log, gave a mean of just under 17 knots, 


The Postmaster-General announces that the agreements 
now in force for the vie” sen of mails from this country 
to the United States will expire on February 28, 1887, 
and that he is prepared to receive tenders for the per- 
formance of the service after that date. He will despatch 
three regular mails from London to New Yorkin each week, 
namely, on Tuesday, Thursday, and Saturday, those 
days having been found the most convenient. The owners 
of vessels will be remunerated by a payment per voyage, 
based upon the amount of correspondence carried ; an 
the payment the Postmaster-General is prepared to 
make for vessels calling at Queenstown and waiting for 
the mails is, for British correspondence, 3s. per pound 
for letters and post-cards, and 3d. per pound for news- 
papers, printed papers, and patterns or samples, and, 
for foreign closed mails, the Postal Union sea rates, 
amounting to ls. 9}d. per pound for letters and post- 
cards, and 2d. per pound for other articles. For vessels 
not calling at Queenstown the rate of remuneration wil] 
be that ordinarily paid for the conveyance of ship letter 
mails, namely, 1s. 8d. per pound for letters and post-cards, 
and 14d. per pound for other articles. 


The Times gives the following details of a new storage 
battery made by the Union Electrical Power and Light 
Company, of 127, Cannon-street, London: ‘‘ Each cell is 
contained in a wood casing measuring 11 in. long by 6in. 
wide and 7in. deep. The whole weighs 20 lb. and has a 
capacity of 115 ampere hours. Each cell contains six 
anodes and seven cathodes immersed in a solution of 
sulphuric acid. The negative plates are specially pre- 
pared and are set into a very hard and durable substance 
possessing great porosity and conductivity. They will 
not only bear transport, but can be stored dry for use at 
any time. The conductor is so | prenee as to prevent its 
oxidation, thus avoiding loss of capacity by the buckling 
of the electrodes, and the active material cannot become 
detached or disintegrated. The cathode is spongy lead 
and the whole constitutes a feeble primary battery. The 
plates are therefore removed from the cells, charged from 
a dynamo, and replaced for use. It is proposed to charge 





the plates at the company’s works, to deliver them to the 
consumer, who will use them until they are exhausted and 
then send them to be recharged. The current produced 
can be used either for lighting, supplying motive power, 
working a telephone or electric bells.” 

The following returns show the vessels built andlaunched 
during 1886 by Messrs. Raylton, Dixon, and Co., of 
Middlesbrough : 


Launched 1886. 
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Recently we referred to the exports of iron and steel, 
as stated by the Board of Trade returns. The following 
additional particulars taken from the Times will be of 
interest. The value of the exports of these articles last 
month was 1,767,420/., as compared with 1,662,338/. for 
November, 1885. This is a decrease, however, upon the 
value exported in November, 1884, which reached 
1,937,789/. Pig iron was exported last month to the 
amount of 158,431/., against 143,314/. for November, 1885. 
Russia advanced from 9581/. to 19,2761. ; the United States 
from 32,326/. to 49,7201. ; Belgium, from 3975/. to 67261. ; 
and Italy, from 10,223/. to 12,231/. Germany, on the other 
hand, fell from 19,6320. to 16,4171. ; Holland, from 24,788/. 
to 18,1077. ; France, from 9479/. to 4358/.; British North 
America, from 70071. to 6027/. ; and other countries, from 
26,3030. to 25,5697. Steel rails were exported to the value 
of 215,833/., against 159,445/. for November, 1885. The 
increasing markets are Sweden and Norway, Spain and 
Canaries, Italy, the United States (from 191/. to 81,520/.), 
Mexico, Brazil (from 4279/. to 12,527/.), British Nort 
America (from 1688/. to 7616/.), British Possessions in 
South Africa, and Australasia (from 21,421/. to 48,205.) 
The decreasing markets are Russia, Germany, Holland, 
Egypt, and Peru (with these countries the business was 
nil), the Argentine Kepublic, and British ast Indies. 
The trade with the latter colony fell from 73,650/. to 
44,0287. In railway material of all sorts the value last 
month was 314,571/., against 239,0687. for October, 1885, 
In hoops, sheets, and plates the value was 281,409/., against 
278,934/.; and in bar, angle, and bolt, 119,849/. against 
120,090/. Unwrought steel was exported to the value of 
155,811/. against 96,487/. ; hardware and cutlery, 239,260/. 
against 238,441/, ; and coal, coke, &c., 839,398/. against 
89 14,6577. 








Water In SoutH AUSTRALIA.—On Saturday, September 
18, the South Australian Conservator of Water received 
the following telegram from Mr. H. M. Waddell, dated 
Dowler’s Bay: ‘‘ { have struck water 749 ft. below sur- 
face in the sand. The water rose 500 ft. in the first hour, 
and has reached 147 ft. from surface. The gravity is 
14 oz. per gallon. Am about to make pumping test. A 
sample of water and sand is forwarded.” The South 
Australian Commissioners of Crown Lands states that the 
water is useful for drinking purposes, and that the 
country, which consists of vast and rich pastoral plains, 
ought to be immensely benefitted by the discovery. The 
Nullabar plains comprise 16,500 square miles of country 


d| almost uniform in character, and for several years past 


the question of utilising the land in some way has excited 
more or less attention. 





Tue Late Mr. Freperick Wracck.—The Zvmes 
announces the death of Mr. Frederick Wragge, which 
occurred last week at his residence, Park Cottage, Stone. 
Mr. Wragge had been for thirty years the chief agent for 
Lord Granville in North Staffordshire. He had also been 
president of the North Staffordshire Chamber of Com- 
merce, and at the meeting of the Chamber held on 
Wednesday last at Hanley, a resolution was passed tothe 
effect that the death of Mr. Wragge was a cause of mourn- 
ing to the district which he had so long and Le eA 
served. He was also the first president of the Nort 
Staffordshire Ironmasters’ Association, an office which he 
had held for thirty years continuously up to his death. 
In early life Mr. Wragge, when secretary of the Matlock 
and Buxton Railway, was brought into contact with 
George Stephensonand Paxton, and hesubsequently acted 
for the Government as engineer and inspector of works in 
connection with the first International Exhibition, and 
then as manager for the Army Works Corps in the 
Crimea. He resigned this last post on his appointment 
to the management of the North Staffordshire property of 
Lord Granville. Mr. Wragge was at the time of his death 
chairman of the Hanley School Board, on which he had 
sat since 1870; he was one of the magistrates for the 
borough of Hanley, and a justice of the peace for the 
county of Staffordshire. Mr. Wragge was sixty-five years 





of age at the time of his death. 
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NG’S COMPOUND ENGINE. 


CONSTRUCTED BY MR. H. J. H. KING, ENGINEER, NEWMARKET, NEAR STROUD. 





THE compound engine which we illustrate above re- | 


presents a new method of construction lately intro- 
duced by Mr. H. J. H. King, of Newmarket, near 
Stroud, Gloucester. In this arrangement the high- 


pressure cylinder is placed immoadiately above the low- | 
pressure cylinder, and both of the pistons work on | 


to the same crank-pin through the intermediary of the 
same connecting-rod. This rod is made in the form of 
a triangular frame ; at one corner it is pivotted to the 
crosshead of the low-pressure piston, while at the corre- ' 
sponding upper corner it is connected by a long link to ' 
an extension of the high-pressure piston rod. The 
details of the arrangement are shown in Fig. 2, where 
it will be seen that the latter piston-rod is cottered to | 
a slotted frame, which also serve: to transmit the | 
motion to the air pump. Inside tne slotted frame 
there works a link, which at one end is pivotted to the 
frame, and at the other to the triangular connecting- | 
rod. At the apex the connecting rod works on the | 
crank-pin in the usual way, and transmits to it the | 
power of the two cylinders, 
In this particular engine the main valves of the | 
high and low-pressure cylinders are worked by asingle | 
eccentric 1 (see Fig. 2), the rod 2 being taken off 
at the proper angle to give the right lead to the high- 
pressure valve. The rocking arm 3 is centred on the 
stud 4, and being of considerable length, the pin 5 
moves practically in a straight horizontal line, so, 
that the rocking arm forms a guide for the high-pressure | 
valve spindle 6. 
The expansion valve, which may be automatic or 




















|engine, with 9in. cylinder, 20in. stroke. The fuel 
previously used was wood, shavings, and coal. Now 
| the whole of the coal, except the small quantity re- 
| quired to get up steam, is saved. Mr. King is also 
| making two more engines of the same design for the 
| same firm, witb cylinders 13 in. and 24in. in diameter. 

It must be conceded that this is a most ingenious 
| and novel design, and that it offers considerable advan- 
| tage, particularly in compounding existing engines. 
The engine will start in any position, the steam 
| passages are extremely short, and all the parts are 
| perfectly accessible. The space occupied is very small, 
| and if the air pump be brought nearer the cylinders, 
does not exceed that of an ordinary high-pressure 
|engine. Figs. 3 and 4, annexed, show, as an illustra- 
| tion, the space occupied by a triple-expansion marine 
| engine, first with the cylinders placed as they now 
| usually are, and second, as they would be if arranged 
/on Mr. King’s system, and working on two cranks 
| instead of three. 


PIPE-TESTING MACHINE. 
otherwise, consists of a gridiron valve working on the| WE illustrate on the next page Kennedy’s een 
back of the other. The automatic arrangement is|ing machine constructed 7 the Glenfield Company, 
shown in this case in dotted lines. The end of the ex- | Limited, of Kilmarnock. In this machine the pire 
pansion valve spindle is carried by the rocking arm 7, | to be tested is held between two heads which are 
and the link 8 is moved by the governor. The rod 9| forced towards each other by hydraulic pressure, 
is centred on the pin 10, and 11 is worked by and joints at the ends being made by wrought- 
eccentric 12, shown in broken lines. ‘iron rings wrapped with fine gaskin and dipped in 
This engine, which we illustrate, is working at Bliss | tallow. One head is movable, and is attached toa 
Saw Mills, Chalford, and was formerly a high-pressure | hydraulic ram to which pressure is admitted from an 


Fig. 3. 























ke 


























Dec. 24, 1886.] 











ENGINEERING. 





KENNEDY’S HYDRAULIC PIPE-TESTING MACHINE 
CONSTRUCTED BY THE GLENFIELD COMPANY, LIMITED, ENGINEERS, KILMARNOCK. 





bd) Fig Ys 4 
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accumulator. This head is drawn back to release the 
pipe under test by a smaller ram (Fig. 1), the cross- 
head of which is connected by two rods (Fig. 3) with 
the head. The pressure of the water admitted to the 
interior of the pipe is regulated by an adjustable safety 
valve, and when this is once set to give the required 
pressure, the operation can be confided to a boy. One 
of these handy machines has already been sent to 
India, and another to a Glasgow founder, 








CANADIAN CoAt.—The Canadian Anthracite Mining 
Company has been organised with a capital of 100,000/., 
for the purpose of working and developing the Stewart 
coal mines, near the famous hot springs at Banff, North- 
West Territory. The necessary deposit of 10,000/. has 
been made with the Government and letters of incorpora- 
tion will be issued in a few days. The ‘principal pro- 
moters, who have associated with them several wealthy 
American capitalists, are Senator Sharpe, of Wisconsin, 
and Mr. Mcleod Stewart, of Ottawa. The mine is 
situated at a short distance from the Canadian Pacific 
Railway. One seam crops out of the surface and extends 
three miles in length. A shaft has been sunk. Two seams 
are estimated to contain upwards of 950,000 tons of 
anthracite coal. 

BIRMINGHAM STUDENTS OF THE INSTITUTION OF CIVIL 
Encinerrs.—The Birmingham students of the Institution 
of Civil Engineers having recently formed themselves into 
an association, the inaugural dinner of the new association 
took place at the Colonnade Hotel on Wednesday evening, 
December 15; Mr. E. Pritchard, M. Inst. C.E., president 
of the association, occupied the chair, and there was a 
large attendance of members and friends. The objects of 
the association are: (A) To offer to non-resident students 
some of the advantages enjoyed by London students, 
(B) To promote and encourage the acquisition of know- 
ledge by the members in all matters connected with the 
profession of a civil engineer, and to establish friendly 
intercourse amongst them. (C) To arrange visits to works 
of interest in the neighbourhood of Birmingham, (D) To 
hold meetings 4t which papers are proposed to be read 
and discussed. (E) In every way in their power to pro- | 
mote the welfare of the student class. It was announced | 
that an attractive list of papers had been drawn up, the 
first meeting being fixed for the 27th of January, when 
Mr. R. Peirce, Stud. Inst. C.E., will open the session 
with a paper on the Kidderminster sewerage and water 





supply. The hon. sec, of the association is Mr. Robert 
Green, Stud, Inst, C.E.—Birmingham Daily Mail. 
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TONSSON’S FRICTION COUPLING. 
Tonsson’s coupling has been specially constructed 
for driving centrifugal machines, with the view of 
preventing them from attaining a higher speed than 
they are designed to run at, 
Figs. 1 and 2 show the coupling mounted on the 
countershaft of a centrifugal machine. The power is 





| transmitted from the fixed pulley a to the large pulley } 


through the coupling i, and the machine is driven by 
a belt from the pulley 5, This pulley 6 is loose on the 
shaft, and has the two arms g' g*, g' g? of the coupling 
pivotted to it. These arms can be pressed against a 
romen of the periphery of the fast pulley a with a 
orce corresponding to the tension of the spring j minus 
the strain in the opposite direction ‘produced by the 
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centrifugal force which tends to open these arms. This 
resultant pressure causes the friction upon the circum- 
ference of the pulley a, which is required to transmit 
the power from the one to the other. As the speed of the 
pulley b increases the effect of the centrifugal force is 
to decrease the grip of the jaws, and when the maximum 


| speed which can be allowed is reached, this grip is 


only just sufficient to drive the machine. The coupling 
can be adjusted to a given speed by screwing up the 
springs more or less. The inner side of the jaws is 
toothed to prevent them sticking. 

The coupling also plays a mom part in starting the 
centrifugal machine, and serves to prevent shocks, 








WartER SuPPLy IN QUEENSLAND.—The Queensland Water 
Supply Department is forming two large tanks on the 
Winton and Boulia road. Contracts have been let for 
six other tanks on the same road, and the contractors 
are expected to start work at once, A tank is in progress 
on the Woolgar and Richmond road at Burnt Yards 
Creek, also one on the Hughenden and Muttaburra 
road at Landsborough Creek. On the Hughenden and 
Winton road the tanks at Bourke’s and White Wood- 
bridge are genet Smaaees These tanks, when com- 
pleted, will hold between 4,000,000 and 5,000,000 gallons 
of water, being 27 ft. deep by 120 yards by 80 yards 
across. A steam pump has been erected at Bradley’s 
Creek shaft, near Muttaburra, on the Winton road ; and 
a bore has been completed at Bangall Creek, which is on 
the same road, about twelve miles from Mattaburra, The 
depth of this bore is 296 ft., and the yield of water 3300 
gallons per twenty-four hours ; the water rises to within 
66 ft. of the surface. The machine which was at Bangall 
Creek is now being removed to the Jericho and Blackall 
road, where a bore 1s to be put down at the centre of the dry 
stageroad. A twelve-mile bore on the Winton and Boulia 
road, and Stack’s Bore on the Winton and Hughenden 
road, are both progressing satisfactorily. A bore at 
Mamtam Creek on the Hughenden and Muttaburra road 
is nearly finished. An American boring machine at 
Blackall is now down 800 ft., and has about 700 ft. of 
10 in. tubing down ; the bore has been passed yo 
hard blue shale, and until this changes there will not 
much chance of tapping any artesian supply. Most of 
the works in the West have recently been fenced, and 
wherever necessary a caretaker has been appointed. 
Surveys have recently been made of the western and 
north-western roads, 
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ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EpiTorR OF ENGINEERING. 

S1r,—In my letter which appears in your issue of the 
17th I appear to have written that no increased counter- 
weight is required when outside coupling rods are placed 
on the same side as the inside cranks. What I should 
have said was that,the increased counterweight was in 
no sense mischievous, for the coupling rod is virtually a 
revolving weight, 

I ties remind your correspondent “S. E. R.” that 
American locomotives are heavier than ourown. How 
then about the track crushing he speaks of ? 

I am, Sir, yours truly, 
W. H. Booru. 
27, Exchange Buildings, Manchester, Dec. 18, 1886. 





To THE Eprtor OF ENGINEERING. 

Srr,—I have no intention of occupying your space, or 
of prolonging the discussion on locomotives that has re- 
vived in your columns, by here offering any opinion on 
the subject, but I may perhaps be allowed to correct an 
error on a matter of fact. 

Your correspondent ‘‘S. E. R.” in last week’s Enar- 
NEERING attributes to me having ‘taken a Gladstone 
engine as a specimen of English type.” This is an entire 
mistake. My reference to the engine ‘‘ Gladstone” 
in ENGINEERING of April 30, page 431, was in reply to a 
query by one of you correspondents, ‘* Cleveland,” rela- 
tive to the performance on a special occasion of engine 
No. 169 on the Philadelphia and Reading Railway. The 
object of my reference to the engine ‘* Gladstone” was 
clear. My letter commenced: ‘Ip accordance with 
the promise in my letter of last week, I now proceed to 
answer ‘ Cleveland’s’ query in reference to the American 
engine (recorded in ENGINEERING, vol, xl, page 283), 
namely, ‘Can any English locomotive give an equal re- 
sult?” Further on, I stated: ‘‘ I propose to take for 
example, as being as nearly contemporaneous as possible, 
the performance of the engine ‘ Gladstone,’.... that 
engine being four-wheels coupled, and as nearly as 
possible of equal tractive power with the American 
engine in question,” &c. It is evident from “is 
that I did not take the engine ‘‘Gladstone” im a 
specimen of the English type. In fact I expressed, 
and now express, no opinion as to the merits of that 
type of engine, although I may say, in passing, that 
a type which, as ‘‘S, EK. R.” testifies, gives ‘‘ a splendid 
machine,” : ‘doing first-class work,” and one 
that, ‘‘as has been proved,” results in ‘‘a very steady 
engine,” . . . ‘* avoiding an expensive bogie,” is pro- 
bably not altogether unsatisfactory to those who use and 
pay for it. Witha record such as this to the credit of a 
ocomotive which some persons regard as not the most 
perfect ‘* specimen of the English type,” what have loco- 
motives of the true British type and make to fear by com- 
parison with those of any other country in the world ? 

Apologising for troubling you, 

I remain, Sir, your obedient servant, 
Ropert H. BURNETT. 
Victoria-street, Westminster, Dec. 20, 1886, 








CABLE TRAMWAYS. 
To THE Eprror oF ENGINEERING. 

Sir,—The writer of the article on Cable Tramways which 
appeared in your last issue says: ‘‘ It is worthy of notice 
that in this borough (Birmingham) locomotives are to 
give way to cables, t.¢., the present cable system is to be 
applied to a steam line or route.” This is incorrect, as 
the line about to be converted into the cable system is, 
and has been since its opening some years ago, worked by 
horses. So far as I can learn, it is not the intention of the 
authorities to prohibit the use of steam, at least at pre- 
sent, as they have just given their sanction to the use of 
that motive power on two new lines of tramway, shortly 
to be opened for traffic, viz., one to King’s Heath and the 
other to Greet. 

The Birmingham Central Tramways Company, Limited, 
who will work the cable line when it is pone ay have 
decided to light their cars by gas, and have already 
several new ones running on their Moseley route lighted 
by Pope's system, and I hear that as soon as possible the 
majority of their stock will be so lighted ; it is needless to 
say that it is a great improvement on the old-fashioned 
oil lamps, which only served to make darkness visible. 

Herpert W. Hupson. 

186, Varna-road, Edgbaston, 

Birmingham, December 19, 1886. 








TEMPERING CAST STEEL. 
To THE Epitor OF ENGINEERING. 

Sin,—I shall be greatly obliged if you will ask your 
readers ‘‘ How the greatest hardness of temper can be 
produced in cast steel for the purpose «f grooving chilled 
iron rollers ?” 

My firm has tried all sorts of the very best cast steel 
for this purpose, and it has been the practice to heat the 
tool to “ blood red” and plunge it bodily into cold water. 
Under these circumstances the tool will sometimes cut as 
many as forty grooves (of twenty per inch) without re- 
quiring resharpening. At other times the same steel will 
be found to be too soft to cut one groove, although cut 
from the same bar and hardened in precisely the same 
manner, great care having been taken not to burn the 
steel. The result is that the “ groover” will perhaps for 
a month groove rollers at the rate of one in six hours, 
and then comes the difficulty of the tools, when it may 
happen that for several days they will be grooving at, the 
rate of only one roll in eighteen hours, and all arising from 
the uncertainty of the hardness of the steel tools. Is there 
any method of making cast steel harder than by plunging 
in cold water? Will plunging in acid make the steel 


harder? And if so, what sort of acid, and how much 
diluted ? 

Grooving rollers has become a very important business, 
and there are many engineers as anxious as I am to know 
how to get steel hard enough to groove chilled iron rollers 
properly. I ask you therefore to publish this for the good 
of many, andam, 

Yours truly, 
THomMAS SUMMERS, 

Beverley House, Gloucester, December 18, 1886. 


NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railways.—On Thursday the directors, 
accompanied by Mr. J. Wolfe Barry (engineer-in-chief), 
Mr. J. Robinson (resident engineer), and Mr. T. A 
Walker (contractor), made an official inspection of the 
dock and railway works, more particularly examining the 
dock and basin walls and the masonry for coal tips. They 
expressed great satisfaction at the progress made. The 
directors returned to St. Fagan’s in a saloon carriage. 


The Bristol Channel.—At the monthly meeting of the 
Cardiff Chamber of Commerce on Wednesday, Mr. J. 
Gunn in the chair, it was resolved to ask the Government 
to appoint a commission of inquiry respecting the best site 
for a harbour of refuge in the Bristol Channel. It was 
also agreed that the subject should be brought before the 
annual meeting of the Associated Chambers of Commerce 
for the purpose of urging the Government to adopt the 
course proposed. It was stated that, according to Lloyd’s 
returns, nearly 300 lives were lost in or near the Bristol 
Channel during the recent gales. 


Tramways at Weston-super-Mare.--The Weston-super- 
Mare Local Board has refused to assent to a proposal of 
the Weston-super-Mare Tramway Company (Limited), to 
alter some part of the original line, as they consider the 
making of double lines in narrow streets and along the 
sea front will be injurious to the best interests of the town. 


Bristol Wagon Works Company (Limited).—The secre- 
tary has issued the following circular to the shareholders : 
** Lawrence Hill, Bristol, December 14, 1886. Sir,—My 
directors instruct me to inform you that although the 
—. of the company during the six months ending 

eptember 30 last, has improved, they do not feel justified 
in declaring an interim dividend. They are, however, glad 
to state that there are indications of a revival in trade, and 
that the prospects of the company are more satisfactory.’, 


Cardiff.—Last week’s coal shipments declined to about 
90,000 tons. It is feared that the opening of the Severn 
Tunnel is injuriously affecting the coasting trade, while ap- 
prehensions are entertained that fresh mischief will result 
from the opening of the Barry Dock, and the completion 
of the Rhondda and Swansea Bay Railway. Prices have 
continued dull. There has been little change in the 
demand for small coal, Spanish iron ore has been rather 
inactive at previous rates, 


Grain Washing at Avonmouth.—In 1884, Mr. R. M. 
Brinkworth obtained from the directors of the Bristol 
Port and Channel Dock Company a concession which de- 
cided him upon starting grain-washing machinery at 
Avonmouth. Mr. Brinkworth has now disposed of the 
rights conceded him by the old company, and confirmed, 
and extended by the present management of the docks, to 
a new company, proposed to be formed under the style 
and title of the Bristol Grain Washing Company 
(Limited). The capital has been fixed at 20,000/., in 2000 
shares of 101. The issue, however, is only of 1200 shares, 
of which 200 are taken by Mr. R. M. Brinkworth. The 
grain-washing ‘machinery is erected in a convenient posi- 
tion, being in a direct line with the principal wharves of 
thedock. Mr. Brinkworth’s concession from the old com- 
pany was the site and a guaranteed monopoly for fourteen 
years (three years expired) of all the grain washing of 





Avonmouth, The Town Council of Bristo] has conceded | } 


another seven years, and doubled the space available for 
the undertaking. 








Tuer Suez Canau.—The transit revenue of the Suez 
Canal Company in tke first ten months of this year was 
1,900,8977. The corresponding revenue in the correspond- 
ing period of 1885 was 2,097,557/. 


THE Murray.—The South Australian Government 
has asked the governments of Victoria and New 
South Wales to abandon an agreement arrived at between 
them regarding the Murray and to reconsider the whole 
question at a conference of the three colonies. The 
Government of Victoria is adverse to the proposal. The 
Hon. R. A. Tarlton, of the South Australian Legislative 
Council, has been visiting Victoria, in order to learn the 
intentions of the Victorian Government, and also to 
examine a scheme of irrigation which will depend upon 
the Murray for water. He has had interviews with the 
Premier and the Chief Secretary, all information desired 
by the South Australian Government being placed at his 
disposal by the officers of the Victorian Water Supply 
Department. The South Australian Government has 
intimated that if the Parliament of Victoria or New 
South Wales pass any measure for taking water from the 
Murray in large quantities without their consent they will 
petition the Queen to refuse her assent to the Bill. The 
Victorian Government believes that the interests of South 
Australia will not be injured by the irrigation scheme; 
and while anxious to conciliate South Australia it de- 
clines to acquiesce in the proposal to cancel the agreement 
with New South Wales, as it would involve indefinite 
delay in carrying out an important section of the irriga- 
tion scheme, A survey has been begun to determine the 
practicability of a proposal to tap the Murray between 
Albury and Howlong, where it will be possible to make a 








direct diversion without pumping machinery. This will 
materially enlarge the irrigable area, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppDLEsBROUGH, Tuesday. 
The Cleveland Iron Market.—To-day there was a large 
attendance on ’Change at Middlesbrough, and the market 
maintained its firmness. No. 3 Cleveland pig was quoted 
33s. 6d. per ton f.o.b. Tees, and for delivery over the first 
few months 34s. was the price. Makers are still very un- 
willing to sell ahead, as they expect higher prices after 
the turn of the year. The prospects all round are reassur- 
ing. During the last few days considerable orders have 
been placed in this country on American account for 
hematite, rails, blooms, and old rails, Indeed, so great is 
the demand for old rails that it exceeds the supply, and 
in all probability shipment of common pig iron to the 
United States is within reasonable distance. Hematite 
pig iron is firm at 45s. to 453. 6d. per ton for mixed 
Nos. 1, 2, and 3 f.o.b. east coast ports. There is no change 
to report in the manufactured iron trade, but the steel 
mills are getting higher prices, especially for ship-plates, 
angles, and rails. Steel ship-plates are quoted 6/. 53. per 
ton and angles 5/. 15s., less 24 per cent. at works. Steel 
rails are ollie at 4/1. 2s, 6d. per ton f.o.b. 


The Cleveland Blast Furnacemen and their Wages.—Since 
our last notice on this question the blast furnacemen of 
Cleveland have held meetings in ditferent places, and 
have resolved that their application for an advance of 
5 per cent. in their wages was not premature, and that 
they should give fourteen days’ notice to terminate their 
engagements, unless some arrangements about an advance 
of wages iscome to. A stoppage of work at the blast 
furnaces would be a serious matter, and it is hoped that 
the question will be amicably settled. 


Engineering and Shipbuilding.—Both engineers and - 


shipbuilders report more doing, and some fresh orders for 
steamers have been placed — the north-east 
coast. During the year there have been 67 vessels built 
on the Tyne, and the total tonnage has reached 82,760. 
On the Wear there have been 39 vessels built of a total 
tonnage of 56,713, and on the Tees there have been 11 
vessels built of a total tonnage of 20,476. There is a 
marked falling off in the shipbuilding as compared with 
previous years, but the prospects of a fairly good trade 
next year are considered as almost certain, 


The Coal and Coke Trades.—In the fuel trade there is 
no change, and prices are the same as those quoted last 
week, but the wages question at the Northumberland 
collieries is causing a great deal of uneasiness. It is 
hoped that the question will yet be settled without any 
stoppage of work. 


Mr. J. T. Smiru.—Mr. J. T. Smith has conveyed to 
the directors of the Barrow Hematite Iron and Steel 
Company his intention of retiring from the general ma- 
nagership of the company. Mr. Smith has been com- 
pelled to take this step owing to ill health, but it is satis- 
factory to learn that his connection with the company 
will not be completely severed, as he will still retain, at 
the urgent request of the directors, his seat on the direc- 
torate. For the past twenty-five years Mr. Smith has 
been connected with the management of the Barrow 
Hematite Iron and Steel Company, and has in fact 
for more than a quarter of a century taken a most 
important part in the iron and steel industries of the 
country. Before Mr. Smith’s connection with Barrow, 
he was associated with Mr. Solomon Woodall in the 
proprietorship of the Windmill Ends Iron Works, Dud- 
ley, Staffordshire. On the dissolution of the partner- 
ship he removed to Barrow, and became manager for 
the Barrow Hematite Iron and Steel Company, when 
that company took over the iron works belonging to 
Messrs. Schneider, Hannay, and Co. Mr. Woodall also 
removed to Barrow, and for many years carried on a 
arge business as a bridge builder and boilermaker. Mr. 
Smith was educated at Mill Hill, and afterwards appren- 
ticed to Mr. John Wilson, Dundyvan, one of the first iron- 
masters in Scotland. He afterwards went to Paris in 
order to attend the lectures and classes at the Govern- 
ment School of Mines. From Paris he proceeded to Le 
Creusdt. In 1858 Messrs. Schneider and Hannay deter- 
mined on the erection of blast furnaces at Barrow, and 
Mr. Smith was invited to select a suitable site. In 1866 
the new company was formed for the manufacture of 
Bessemer steel on a large scale, the plant being designed 
by Mr. Smith. When Barrow was incorporated in 1867, 
Mr. Smith was appointed a councillor, and in 1871 was 
made an alderman. In 1872 he was unanimously elected 
mayor, and was re-elected to the office in the two follow- 
ing years. He was one of the originators of the Iron and 
Steel Institute, and is now one of its vice-presidents, 
having also filled the office of president. About two years 
ago Mr. Smith’s health gave way, and he was obliged to 
relinquish his duties as works manager, a position which 
he had combined with that of general and commercial 
manager. In addition, Mr. Smith was chairman of the 
International Steel Railmakers’ Association, and during 
the existence of that body he had practical charge of the 
affairs, which added very considerably to his ordinary 
commercial work. Mr. Smith was made a justice of the 
peace for North Lonsdale many years ago, but his appear- 
ances on the bench of late years have been very rare. As 
a recognition of his services to the town, he was publicly 
presented with a full-length portrait by the town, which 
was afterwards placed in the Town Hall, and hung by the 
side of those of Sir James Ramsden, Mr. H. W. Schneider, 
and Mr. E. Wadham. On account of his ill health, Mr. 
Smith intends to retire into private life, and is going to 
reside at Leamington. The severance of his active con- 
nection with Barrow, with whose welfare he is so closely 
associated, is viewed with the profoundest regret by the 
town, for he has been amongst the most active of those 
who have done so much to bring Barrow to the front, 
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NOTES FROM THE NORTH. 
: Gtascow, Tuesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was quiet, and transactions were reported at prices 
ranging between 44s, and 43s. 74d. cash. On the follow- 
ing day the market was again easier, the quotations reced- 
ing 3d. per ton, but the close was 2}d. per ton under that 
of the previous day. Business was done on forenoon 
*Change at 43s. 94d. to 43s. 74d. cash, also at 43s. 114d. to 
43s. 10d. one month, the close being buyers at 43s. 7d. 
cash and 43s, 9d. one month, and sellers at 43s. 74d. cash 
and 43s. 10d. one month. In the afternoon there were 
transactions at 43s. 6d. to 43s. 74d., and back to 433. 6d. 
cash, also at 43s. 84d. and 433, 9d. one month, with buyers 
at the close at 43s, 64d. cash and 43s. 84d. one month, and 
sellers wanting 4d. more per ton. The warrant market 
was stronger on Monday, and prices had a steady rise to 
the extent of 44d. per ton over those ruling at the close 
last week. There were transactions in the forenoon at 
48s. 64d. to 43s. 10d. cash, also at 43s. 84d. to 44s. one 
month, and the close was buyers at 433, 9d. cash and 44s. 
one month, with sellers at 1d. per ton higher. Business 
was reported in the afternoon at 43s. lld. to 43s. 10d., 
and up to 43s, 114d. cash, also at 44s, 1d. and 44s. 14d. one 
month, the market closing with buyers at 43s, 11d. cash 
and 44s. 1d. one month, and sellers wanting 4d. per ton 
more. Business was done to-day, both forenoon and after- 
noon, at prices which did not vary much from the closing 
quotations of yesterday. At the close in the afternoon 
there were sellers at 44s, cash, and 44s, 24d. one month, 
with buyers at 4d. per ton under. Cleveland warrants 
were quoted in the forenoon at 34s. to 34s. 1d. cash, and at 
81s. 3d. to 34s 44d. one month, and the top quotations 
for hematite warrants were 45s. 44d. cash and 45s. 74d. 
one month. On the whole there has been a quieter 
market since last report, the quotations declining after 
touching 44s. 4d, cash, which was 5d. higher than last 

ear’s top quotation, and 6s, 5d. per ton above the lowest 
ied reached this year. For some time past prices have 
been rising, on the improved reports from America, and 
certainly the shipments thither have been larger than they 
were, although the falling-off for other countries has more 
than counterbalanced the American improvement. In 
September prices had a gain of 1s. 3d. per ton, in October 
of 1s. 7d., while November closed with prices 3d. per ton 
down, which was recovered, however, in the first week 
of the present month. Up to the middle of last week 
prices had risen a total of 2s. 24d. pe ton over a period 
of seven market days. A considerable amount of curiosity 
exists as to the stock returns, which are expected to be 
published at the end of this week, the increase for the 
year being variously estimated at from 100,000 to 150,000 
tons. The interruption in the make has been unusual, 
the highest number of furnaces in blast having been 97, 
and the lowest 66. At present there are71 furnaces blow- 
ing, as against 67 last week, and 92 in the corresponding 
week of last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 840,280 tons, as compared with 840,180 tons this day 
week, showing an increase for the week of 100 tons. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4539 tons, as compared with 7260 tons in the 
preceding week, and 6855 tons in the corresponding week 
of last year. They included 1350 tons to the United 
States, 145 tons to India, 220 tons to Australia, &c., 380 
tons to France, 222 tons to Holland, and smaller quantities 
to other countries. 


The Scotch Steel Trade.—It is generally believed that 
their is a fairly prosperous future in store for the Scotch 
steel trade. Mild steel is rapidly superseding malleable 
iron for the great majority of constructive purposes. Eight 
years ago only about 10 per cent. of the vessels launched 
on the Clyde were built of steel, whereas now the propor- 
tion is close upon 70 per cent. This fact alone is sufficient 
to show the rapidly advancing importance of the steel in- 
dustry. 


Royal Society of Edinburgh.—The second meeting of the 

resent session of the Royal Society of Edinburgh was 

eld last evening, Sir Wm. Thomson, President, in the 
chair. The President read a paper ‘‘On the Ring Waves 
produced by Throwing a Stone into Water.” He noticed 
the phenomena in regard to the waves which have not 
hitherto been noticed and analysed—how the waves pro- 
ceeding from the stone constitute a series of different 
wave lengths and of different velocities; how each wave 
as it advanced became longer and gained in speed. The 
point to which he directed attention was the law of that 
progress and the place where a wave-length had a given 
value, in connection with which he gave a mathematical 
analysis of the problem, the result of which was that the 
velocity of propagation was proportional to the square 
root of the wave-leugth. Another paper by the President 
was ‘On the Waves produced by a Ship Advancing 
Uniformly into Smooth Water.” The general results of 
his investigation showed that the rate of propagation of 
the waves was equal to the component of the ship’s velo- 
city in that direction, and that if a point be taken in the 
ship’s wake in the Jine of her motion, and the distance 
between that point and the point from which the waves 
take their origin be bisected, the tangents from the 
latter point to the circle whose diameter is the line be- 
tween the point of bisection and the point first mentioned 
will form the limit of wave disturbance. 


Edinburgh Association of Science and Art.—An ordinary 
meeting of this Association was held last night, Mr. T. R. 
Proctor, vice-president, in the chair. A paper was read 
by Mr. J. Greig, Jun., on his patent anti-friction bear- 
ings, which work without a lubricant, are noiseless, and 
are used for the spindle of his tea-drying machine, Their 
object is to render it possible to dry tea or other vegetable 
or animal matters by drawing air heated to 600 deg. in at 








the axis of the fan, thus avoiding injury to the tea by 
smoke or smell from oil, 


The Border Handicraft Competition and Exhibition.— 
The movement started in the Border towns some months 
ago for the holding of a competition in skilled handicraft 
was greatly interfered with by the excitement connected 
with the last general election and other circumstances ; 
but it has not been allowed to go to sleep. Ata meeting 
of the Arrangements Committee held at Hawick last 
Thursday evening, the names of between fifty and sixty 
competitors were handed in for the Hawick district alone, 
and it is expected that the number will be considerably 
increased, as the area covered by the movement extends 
over all the Border districts. Mr. Elliot, of Wolfelee, 
reported that a sub-committee were to visit the noblemen 
and gentlemen who had promised articles for exhibition, 
and he had no doubt a valuable collection would be brought 
together. The exhibition and competition have now been 
fixed to be held in the new Buccleuch Memorial Buildings 
at Hawick early in April, and as the whole building will 
be placed at the disposal of the committee, there will be 
ample room for the effective display of collections, 


The Spanish Torpedo Cruis.r “El Destructo~,”—The official 
speed trials of El Destructor, which was built and engined 
by Messrs. James and George Thomson, Clydebank, 
were completed last Wednesday by the Spanish Naval 
Commission, the results being quite equal in success to 
those formerly mentioned. The weather wasrather un- 
favourable, but during the three hours’ run, a considerable 
portion of which was made in smooth water, the Com- 
mission determined that a mean speed of 23 knots per 
hour was maintained. 


Mr. John Pender on Ocean Telegraph Cubles.—The 
natives of the counties of Ross and Cromarty, resident in 
Glasgow, held their sixteenth annual reunion last Friday 
evening, the chairman on the occasion being Mr. John 
Pender, F.R.G.S., who was formerly connected with the 
north as a member of Parliament. As might have 
been expected from his position in relation to ocean tele- 

aphy, Mr. Pender dwelt largely upon that subject in 

is address to the meeting. He said that submarine tele- 
graphy was one of the great civilisers. The telegraphic 
system permeated the world and governed, to a great 
extent, not only the commercial, but the political and the 
social conditions of all the civilised nations of the world. 
The length of submarine cable in existence twenty years 
ago did not exceed 2000 miles, while there are now 
170,000 miles of telegraphic cable lying at the bottom of 
the sea, while there is also quite a fleet of ships employed 
in laying and lifting cables and repairing them when 
necessary. In laying the cables as much as 37,000,0001. 
sterling has been spent. Principal Jamieson, of the 
Glasgow College of Science and Arts, who was long 
engaged in the submarine telegraphic service, also 
addressed the meeting on the same subject. 


Grangemouth Lag et for the Year 1886.—This year 
the Grangemouth Dockyard Company have been well em- 
ployed. In 1885 this company turned out seven vessels, 
three of them steamers, with a united horse-power of 1320 
indicated, and four sailing vessels, the total tonnage 
amounting to about 1300 tons. This year they have turned 
out eight vessels, six of them steamers, with a united 
horse-power of 2164 indicated, and two sailing vessels, 
the tonnage of the eight vessels amounting to 2627 tons. 
The outlook for the early future is fairly promising, 
although there has not been much work doing for several 
weeks past, A steel screw passenger steamer for a Bombay 
company is getting into frames, and a contract has just 
been concluded for the construction of two duplicate steel 
screw saloon passenger and mail steamers for the West 
Indian Islands, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield and the Water Works.—The Sheffield Town 
Council has definitely approved the draft of a Bill 
authorising it to purchase the undertaking of the Water 
Company. The Council has also resolved by the casting 
vote of the mayor, to adopt a memoria! petitioning Her 
Majesty’s Government to introduce a Bill at an early date 
to amend the Merchandise Marks Act, 1862, in order to 
prevent and punish fraudulent marking. 


Important Resolutions of Derbyshire Miners.—A largely 
attended meeting of colliers’ delegates from the most im- 
portant mining districts of Derbyshire was held at 
Chesterfield on Saturday. The first resolution passed 
was one declaring that over-production engendered com- 
petition to an extent which made it impossible for work- 
men, in connection with coal and ironstone mining, to 
obtain a respectable livelihood, and expressing an opinion 
that the time had arrived when seven hours ought in all 
cases to constitute a working day. A resolution was also 
passed asking the corporation of the mining class and 
members of Parliament in making it imperative for a 
person to serve three years’ apprenticeship, under the 
strict supervision of a skilled workman, before being en- 
trusted with a place of his own, or being allowed to work 
alone in any dangerous part of a mine. 


Improvement in the Iron and Steel Trades.—During this 
month, not only has the local iron market continued firm, 
but prices have slowly risen, and in the steel departments 
there have been increasing values noted weekly, and a 
very large accession of work. Local made pig is fetching 
343. 6d. to 353. per ton, with a heavy call, and hematite 
billets are only procurable in limited quantities at 5/. 5s. 
per ton, or a rise of 7s. 6d. in five weeks. The rail and 
steel mills have guarantees of good work until well into 
next year, and the armour-plate manufacturers for many 
months to come. The coal trade does not appear to 
respond to this improvement in the metal market, as 








there is a full supply of fuel at the almost ruinous rates 


which prevailed in the earlier months of the year. Best 
Branch coal ia quoted on the pit bank at 133. ; Silkstone 
firsts, 10s. 6d.; Barnsley softs, 8s. 6d.; ditto hards, 
7s. 6d.; hand-picked nuts, 6s.; slack, 3s. to 4s. 3d.; 
coke, 13s. per ton. There is little prospect of any im- 
provement in the coal trade, owing to the enormous sup- 
plies and the competition with north country producers. 


Chesterfield Tramways. — A special meeting of the 
Chesterfield Town Council has been held to consider a 
scheme for the construction of a tramway from that town 
to North Wingfield. The scheme, which is a private one, 
was sanctioned, subject to certain reservations. The 
speed of the tramcars running through the borough is 
limited to five miles an hour. 





LAUNCH. 

On Saturday last, Messrs. Joseph L. Thompson and 
Sons successfully launched from their shipbuilding yard, 
North Sands, Sunderland, a magnificent steel steamer 
named Moyune, built to the order of the China Shippers’ 
Mutual Steam Navigation Company, Limited, London, 
This is the second vessel built to their order, the first 
steamer being the Kaisow, launched last year. The 
following are her dimensions: Length, 350 ft. ; breadth, 
extreme, 40 ft. ; depth of hold, 25 ft. 6 in. Six steel water- 
tight bulkheads are fitted, carried up to the height of the 
upper deck. The engines are of the triple-expansion type, 
having three cranks, and are of 2700 indicated horse-power. 
These are being built by Messrs. T. Richardson and Sons, 
who are supplying their forced draught apparatus, 
by which a great saving of fuel is anticipated. 





FOREIGN AND COLONIAL NOTES. 
Quebec and Montreal Canal.—The work of deepening 
the ship channel between Quebec and Montreal to 274 ft. 
is advancing rapidly, and there is now a fair chance of a 
vessel drawing 274 ft. of water passing down the St. Law- 
rence from Montreal to Quebec before the close of naviga- 
tion this autumn. 


American Locomotive Building.—The Roanoke Machine 
Works are engaged in building ten Class F engines. The 
third of the ten is nearing completion, and the fourth, fifth, 
and sixth are well under way. The boilers for all the ten 
engines are in course of construction. The boilers are 
25 ft. 23 in. long, and 56in. in diameter, the fireboxes are 
102 in. by 24 in., the cylinders are 20 in. by 24 in., the 
wheels are 50 in. in diameter, the wheelbase 21 ft. and 
6 in., and the weight of each engine is 50 tons. These 
engines are by far the heaviest in Virginia, and among 
the largest built in the United States. At the light loco- 
motive works of Messrs. H. K. Porter and Co., Pitts- 
burg, a locomotive is being built which is soon to be 
shipped to Yucatan, in Central America. Two other 
locomotives are being built for service in Venezuela, 
Colombia, and one is about to be constructed for the 
United States of Colombia. 


The Baltimore and Ohio Railroad at Philadelphia.—A 
great passenger depét is about to be erected at Phila- 
delphia for the Baltimore and Ohio Railroad Company. 
The depot will be 360 ft. long by 110ft. wide, and it will 
be three stories high. 


Water Supply in Victoria.—Tenders have been invited 
in Melbourne for the construction of an aqueduct, 36 
miles in length, for the purpose of bringing the water of 
the Watts into the Preston reservoir a eo miles from the 
city. 

Canadian Railways.—Mr. G. A. Gatchell, contractor of 
Buffalo, New York, has secured a contract for building 
ten miles of the Brockville and Westport Railway, a 
branch of the Canadian Pacific. Mr. Gatchell has left 
for Canada to commence active operations, 


Rolling Stock on the South Austrian Railway.—At the 
close of 1885, the South Austrian Railway Company 
owned 632 locomotives, 1354 passenger-carriages, 10,459 
goods trucks, 654 cattle trucks, and mail and other vans, 
and 71 snow ploughs. 


English Steel Rails on the Continent.—At a recent ad- 
judication of 8438 tons of steel rails at Bromberg, the 
lowest tender delivered was virtually that of the Darling- 
ton Iron and Steel Company, viz., 5/. 12s. 6d. per ton, 
delivered on the network requiring the rails. 


Russian Petroleum.—The petroleum trade is steadily in- 
creasing in importance at Baku. In 1876, the quantity 
of petroleum exported from the port was 50,727 tons; in 
1877, 74,109 tons; 1878, 100,902 tons; 1879, 218,461 
tons; 1880, 258,957 tons ; 1881, 379,549 tons ; 1882, 541,128 
tons ; 1883, 586,942 tons ; 1884, 704,583 tons ; and 1885, 
993,510 tons. 


Gas at Philadelphia.—A committee of the Philadelphia 
Councils has unanimously reported in favour of leasing the 
city gas works. This property is valued at 12,553,000 
dols., and the apparent net profit last year was 239,000 
dols. ; but should a contemplated reduction in the price 
of gas take place to 1.50 dols. per 1000 cubic feet, the 
protit will be entirely wiped out. 


Montreal.—F rom the opening of navigation at Montreal 
to October 1 this year, 431 steamships arrived at that 
port, with a tonnage of 593,456 tons, against 350 steam- 
ships and a tonnage of 491,724 tons in the corresponding 
period of last year, while the number of sailing ships was 
not quite so large. The live stock trade of Montreal this 
year has been the largest on record. Some 255,000 animals 
were received at Point St. Charles to September 1, being 
170,790 more than during the corresponding period of last 
year, 
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WEBBER’S PORTABLE CENTRIFUGAL PUMPING ENGINE. 
CONSTRUCTED BY THE LAWRENCE MACHINE SHOP, LAWRENCE, MASS,, U.S.A, 


We illustrate above, both in perspective and in | has a vertical central firebox, crossed by eight rows of | ment of the City of: Mexico; a larger pump, the 
section, a portable engine and centrifugal pump’ tubes, through which the products of combustion rise | original of our engraving, was constructed for the 
constructed by the Lawrence Machine Shop, of Law- | to the uptake. The water is raised by a centrifugal | City of Boston. These pumping engines are made 
rence, Mass., U.S.A. The engine is of the Westing- pump, which stands clear of the framing, and is readily | in several standard sizes, and the design, which is 
house type, which has already been described with great | accessible for the attachment of pipes, this pump! very neat and well carried out, is that of Mr. W. 
detail in our pages. The boiler also bears the name being driven by the engine direct. One of these|O. Webber, the superintendent of the Lawrence 
of Westinghouse, but is not so well known here. It! pumps has lately been delivered to the sewage depart- | Machine Shop. 
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SILICIOUS PIG IRON. 

lr is interesting to notice how numerous are the 
cases in which bodies which at one time are little 
more than neglected by-products, or, it may be, 
chemical curiosities, suddenly find themselves 
famous, and are soon relegated to the class of 
every-day things. It would be superfluous to men- 
tion instances. Manufacture teems with them, but 
one of the latest instances will be found in silicon, 





It would seem that silicon, of which iron-works 
chemists have, since the classic days of Playfair and 
Price and Nicholson, been making estimations by the 
thousand, and which has been regarded as a natural 
concomitant of pig iron, not seeming to exert— 
so long as it kept within bounds—much influence 
for good or evil, may be turned to account in a way 
little dreamt of. There are already indications 
that silicon will play an important part in the 
manufacture of bronze alloys and probably in the 
production of aluminium, but it is in relation to 
foundry practice that the immediate future of 
silicon lies. 

M. Gautier, in a paper read before the recent 
meeting of the Iron and Steel Institute, made the 
remarkable statement, that over a hundred French 
ironfounders hadabandoned the use of Scotch pigiron, 
which hitherto had been regarded as the ne plus ultra 
of foundry iron, and had substituted silicon in the 
form of ferro-silicon in its place. This statement, 
therefore, is a sufficient warranty for his previously 
expressed opinion that the discovery of the actual 
effect of silicon on foundry practice ranks before 
the basic process in importance. Two laws were 
enunciated by M. Gautier, viz.: First, that in 
white pig iron an addition of silicon precipitates the 
combined. carbon in the form of graphite and causes 
grey iron to be produced; and, second, that in 
grey pig iron the expulsion of silicon converts the 
graphite into combined carbon and produces white 
pig. 

Seventeen years ago Mr. Snelus made the state- 
ment that silicon tended to set free carbon in the 
graphitic state, but the significance of this fact does 
not seem to have been fully recognised until quite 
recently. It seems to have been first applied on a 
comprehensive scale in England by Mr. Charles 
Wood, of Middlesbrough, and, as we have seen, the 
fact has since been extensively made use of. 

It was, of course, widely known among iron- 
founders that the mixing of a bit of glazed pig 
would help to make close iron greyer, but they 
have never taken kindly to the new-comer, and 
their experience did not go beyond the obvious 
inference that the more grey the mixture charged 
the more grey the iron run. The difference be- 
tween this and the case in which nothing but 
burnt iron and ferro-silicon are charged into 
the cupola and excellent results obtained, is of 
course very wide. The analogy, as given by M. 
Gautier, of the physical cause of these results, 
is hardly satisfactory. The silicon does not com- 
bine with the graphite, as would be the case if 
M. Gautier’s analogy were strictly correct ; doubt- 
less, however, M. Gautier simply gave an example 
of precipitation without intending the comparison 
to be absolute. The action of silica on sulphate of 
soda in glass manufacture would, we think, be an 
apter illustration. Silicon exists in pig in combina- 
tion with the iron, and will decompose an alloy of 
carbon and iron, setting the carbon free, the size of 
the crystals of carbon formed largely dependent on 


4| the time which lapses between fusion and freezing. 
5|In this connection it is important to notice how 
6 | much more powerful is the affinity-of silicon for 


iron as compared to that of carbon for iron, Not- 


| Withstanding the fact that silicon is more easily 


oxidised than carbon, it is the latter and not 


‘ silicon which is removed in the manufacture of 


malleable castings, and the whole of the carbon 


650| may be removed from the casting, if the iron 


exposed is not in too large masses and the time 
is sufficiently prolonged, without any trace of 
silicon being eliminated. The predilection of iron 
for silicon is further seen in the absorption of iron 
vapour by the roofs of steel melting furnaces where 
the bricks are frequently saturated for half their 
length with iron oxide and become therefore very 
fusible. The following is, we believe, a somewhat 
unique instance of the absorption of silicon by iron. 
Some tie-rods holding the buckstaves of some 
coke ovens, from faulty designing, passed through 
the roof of the ovens, and were consequently 
exposed to considerable heat ; it was desirable 
therefore to bed them in something. The 
chemical acumen of the engineer forbad him 
bedding them in coke dust, for if it had not burnt 
away, cementation would have made them brittle, 
they were therefore embedded in sand placed in 
channel castings. The result was that in about 
six months after the ovens started the buckstaves 
gave way, and on examination were found in places 
to be converted into a cinder containing some 12 per 
cent. of silica. 

Leaving these points which seem to bear closely 





on the subject, the facts adduced are of extreme 
practical importance. There are very many thou- 
sand tons of glazed pig made every year which 
have either been sold at a loss or put back in 
the blast furnaces. Burnt iron has hitherto been 
regarded as useless, and a cupola man would 
not look at it. Wrought-iron scrap is very low 
in price, principally on account of the diffi- 
culty of dealing with it ; for the hammer it has to 
be carefully selected, for the forge it has to be very 
small, and it is generally too phosphoric for Siemens 
or Bessemer work. The importance of the new 
adoption in foundry practice is therefore immense, 
foron the cupola platform wrought-iron scrap would 
have a value not inferior to pig itself, while it 
affords great scope for making any desired mixture. 

Dr. Lawrence Smith has described a 15 per cent. 
silicious pig, which he said would not rust and was 
not attacked by any acid except hydrofluoric. The 
melting point of the specimen was about that of or- 
dinary iron, but when heated higher it burnt with a 
bright flame. The graphite, as might be expected, 
was very low—0.60 per cent.—and there was no 
combined carbon. The glazed or silvery iron nest 
egg which Mr. Stead spoke of in the discussion on 
M. Gautier’s paper, may therefore in future be 
looked upon by blast furnace managers with a con- 
siderable amount of satisfaction, although it would 
seem that they must not remain satisfied with what 
has hitherto been an adventitious and objectionable 
product, but must run a race to see under what 
conditions the most silicious iron can be economically 
produced, 








THE ELECTRIC TELEGRAPH IN 
FRANCE. 

Rattways, the telegraph, and more recently the 
telephone, have multiplied means of communication 
to such a point, and have rendered them so rapid, 
that it is difficult to realise that scarcely fifty years 

0 civilised nations were able to do without these 
aids, which have now become social necessities, 
Half a century ago the aérial telegraph, on the 
system of the Brothers Chappes, had habituated 
people to consider the rapid transport of news as 
the exclusive privilege of Government. The idea of 
making the State telegraph serve the commercial and 
private needs of the public was not conceived dur- 
ing that early period of its existence. It afterwards 
arose in some enterprising minds, and curiously, 
it was a soldier who took the initiative in a propo- 
sition of reform having for its object to make the 
telegraph available for private ends, and a new re- 
source for the budget. This was a modest proposi- 
tion, which never obtained wider publicity than 
could be found in a provincial journal, and was 
forgotten as soon as it appeared. It was published 
in an article entitled ‘‘ Reflections on the Possibility 
of rendering the Telegraph a Branch of Govern- 
ment Revenues, and of Facilitating Commercial 
Operations by placing this Means of Correspond- 
ence at the Disposal of the Merchants.” This was 
written by M. de Montureux, Capitaine d’Etat 
Major, and was printed in 1830 in a Montpellier 
newspaper. Whatever welcome attended the re- 
ception of the electric telegraph at its commence- 
ment, in spite of the objection which routine raises 
to every novelty, was due to the facility and rapidity 
of transmitting information which it offered to the 
Government. The interest of the mass of the 
citizens was of secondary consideration. 

In 1849, when the budget of the Minister of the 
Interior was discussed in the National Assembly, 
and the question of telegraphs came up, a deputy 
whose name ought to be remembered, M. Marchal, 
put a question to the minister, pointing out that 
the telegraph ought to become a source of revenue 
to the Treasury. He asked that the public should 
be allowed to avail themselves of it, and ob- 
served that as the Government only used the 
lines during one-tenth of the time, that the citizens 
should have the benefit of them during the remain- 
ing nine-tenths. The minister replied : ‘‘ The ques- 
tion which the honourable speaker has just put, is 
one of the gravest which can occupy not only the 
Government, but also the Assembly itself. I demand 
from the Assembly the permission to treat this matter 
with the greatest reserve ; the question is political 
rather than commercial, and I would rather, to 
avoid entering into more ample explanations, give 
at once a refusal which the Chamber will under- 
stand.” The discussion, however, was not abso- 
lutely sterile, and during two months of that year the 
public was able to enjoy indirectly the advantages 
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of the telegraph, which transmitted the market 
price, of the 3 and 5 per cents., and of the stock 
of the Bank of France. 

The rapid development of railways did much 
for the electric telegraph, which was their necessary 
complement, and in the early days these two inven- 
tions lent each other a mutual support. It was in 
1844 that the question of the electric telegraph was 
brought for the first time before the State authorities. 
The Minister of the Interior referred it to a com- 
mission of thirteen members, among whom shone 
Arago, Becquerel, and Pouillet, three illustrious 
savants, The report of the commission led to the 
opening of a credit of 240,000 francs (96001.) for the 
erection of a line from Paris to Rouen, by the side 
of the railway. Six years later the French system 
had already 3458 kilometres (2148 miles) of lines ; 
the railway companies were authorised to avail 
themselves of the telegraph, but the public could 
not make use of it. 

The law of November 29, 1850, of which 
Leverrier was the reporter, made the telegraph an 
institution of general and public utility, although 
certain of the arrangements imposed serious re- 
strictions, which are explained not only by the 
political agitations of the moment, but by the ideas 
which prevailed in relation to the telegraph. The 
first clause affirmed the principle with a reserve. 
It stated that every one, whose identity was esta- 
blished, might correspond by means of the State 
telegraph, through the agency of the official 
operators. It also gave to the Government the 
right to suspend private correspondence on one or 
more lines. The complicated aérial telegraphic 
service of the State did not lend itself well to 
private communications, and only worked by day. 
It was an antiquated contrivance, which could not 
follow the new economic movement created by the 
railways, and it disappeared in the first days of 
the second Empire before the progress of the elec- 
tric telegraph. The decree of January 6, 1852, 
gave it the last blow, This decree put at the dis- 
posal of the Minister of the Interior a credit of 
4,832,987 francs (193,316l.) for the construction, 
during the years 1852-53-54 of a complete system 
connecting the capital with all the chief towns of 
the departments. The preamble of the decree 
regarded both the interests of the State and of the 

ublic, and it was thus expressed : Considering that 
it is of importance to the safety of the State to com- 
plete as soon as possible the means at the disposal of 
the Government to convey its orders to all parts 
of the country, and considering that the exten- 
sion of the telegraph is a real benefit to the 
rivate interests and commercial relations of 
“rance, both home and foreign, it is enacted, &c. 

Since that time many laws have been modified in 
succession to suit the r¢éyimeof the French telegraphs. 
The alterations have been more and more liberal 
in order to assure to the public an increasing 
economy in the cost of transmission of despatches. 
and a progressive simplicity in the method of 
calculating the distances. This legislation, which 
we will rapidly review, comprises the following 
distinctive phases. In the first instance the charges 
for telegrams vary with the distances between the 
points of reception and delivery. In the second 
an exception is made for the telegrams between 
two oflices of the same department, or of two neigh- 
bouring departments. In these two cases the charge 
is fixed. Inthe third phase the charge is uniform 
for despatches exchanged between any two offices 
on French territory. 

The following is a summary of the different laws 
relating to electric telegraphy : 

Law of November 29, 1850. Nunber of words, 
one to twenty, including the address, date, and sig- 
nature. Fixed charge, three franes, with an addition 
of one quarter for each ten extra words, or fraction of 
ten words. Proportional charge, 1.2 pence for every 
six miles; delivering, onefran: in Paris and half a 
franc in the provinces. The charge was increased at 
night by 50 per cent., where a service existed at 
that time. 

Law of May 6, 1853. Number of words, one to 
twenty, including the address, the date and the 
signature. Fixed charge, two francs, with an ad- 
ditional of one quarter for each extra ten words or 
fraction of ten words. Proportional rate, one 
peasy per six miles ; delivery one franc in Paris 
and half a franc in the provinces. The charge at 
night was double that in the day. 

Law of June 22, 1854. Number of words, one 
to twenty-five, including the address, the date, and 
the signature. Fixed charge, two francs with 





an addition of a quarter for each extra ten words 
or part of ten words. Proportional charge, 1.2 
pence per six miles. Fixed charge for Paris, one 
franc; from Paris to localities distant less than 
20 kilometres, 1.5 francs. Delivering, both in Paris 
and in the provinces, five pence. 

Law of July 21, 1856. Number of words, one to 
fifteen, with five words free for the address, the 
place of departure, and the like. Fixed charge, 
two francs, with one-tenth additional for each five 
words extra. Proportional charge, one penny per 
six miles. Price between two offices in the same 
town, one franc. The same price was charged at 
night when the service was in operation ; if not the 
charges were doubled. Delivery free. 

Law of May 18, 1858. Number of words, one to 
fifteen. Fixed and only charge between offices of 
the same department, one franc. Fixed and only 
charge between offices of neighbouring departments, 
1.5 francs. One-tenth additional for each five 
words extra. Other charges as in the previous case. 

Law of July 3, 1861. Number of words, one to 
twenty, address and signature included. Fixed 
and only charge between offices of the same depart- 
ment, one franc ; between any two offices of France 
and Corsica, two francs. One-half additional for 
each ten words extra, or part of ten words. 

Law of July 1,1868. Number of words, one to 
twenty. Fixed and only charge between offices of 
the same department, half a franc ; between any 
offices in different departments, one franc. One- 
half additional for each ten words extra. 

Law of March 29, 1872. The charge of fivepence 
is raised to sixpence, and tenpence to fourteen- 
pence. 

Law of March 21, 1878. A single charge of one 
halfpenny per word between the offices of France 
and Algeria, with a minimum of threepence. 

This rapid analysis of telegraphic legislation in 
France needs to be completed by an important re- 
mark. The law of 1850 imposed on the sender of a 
telegram the proof of hisidentity. The first article 
of the law of 1861 still reserved to the administra- 
tion the right to demand that every person send- 
ing a despatch shall establish his identity. This 
provision was abandoned in the law of 1868, and 
the telegraph is now free to all. An example will 
show how the modification of charges has influenced 
the cost of despatches. Let us suppose a telegram 
of twenty-five words sent from Paris to Marseilles, 
that is, for a distance of 863 kilometres. Under 
the law of 1850 it would cost 14.6 francs ; under 
the law of 1853, 11.63 francs ; under the law of 
1856, 11.03 francs; under the law of 1858, 9.83 
francs ; under ‘the law of 1861, 3 francs ; under 
the law of 1868, 1 franc; under the law of 1878, 
1.25 francs. This reduction in cost is brought out in 
another and more exact way in the estimate of 
the mean cost of despatches in France, This amount 
was : 

1 francs in 1851 

99 54 
9... 
68 9 

This reduction has been favoured by the extension 
of the system, and is its corollary. The following 
Table gives the length of the French lines and the 
number of offices open to the public from 1851 to 
1884 : 


TaBLe I,—Lengths of Lines and Number of Telegraph 
Offices. 


8. 
8. 
8. 
4. 
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The number of wires has followed the progress 
of the length of the lines. In 1869 the total length 
of wires was 68,458 kilometres for 25,953 kilometres 
of lines. In 1871, it was 119,405 kilometres for 
41,248 kilometres of lines; in 1884 it attained 
249,753 kilometres for 82,425 kilometres of lines. 
This gives approximately three wires per line on 
an average of the entire country. The extension 
of this system and the diminution of the charges 
have greatly augmented the number of despatches 
and the sum they produce. The subjoined Table 
shows the increase of messages sent from one office 
in France to another : 
Table showing the Development of the French Telegraph 
System from 1851 to 1884. 





Number of Despatches. Receipts. 





francs, 
9,104 
142,061 


9,652,076 
11,425,740 
15,258,777 
15,352,775 











This Table shows the great effect of the law 
of 1878, and of the unification of the charges, 
and it is seen at once that from 1878 to 1884, 
although the length of the wires of the French 
system grew from 165,616 kilometres to 249,753 
kilometres, an increase of 50 per cent., the messages 
transmitted augmented from about 10 millions to 
22 millions, or 120 per cent. 





SULPHUR IN COAL AND COKE. 


In a recent number of our German contempo- 
rary, Stahl und Eisen, the question of sulphur in 
coal and coke is discussed by Dr. F. Muck, a 
chemist specially engaged with the subject. 

The writer enforces the point, not yet realised 
by many of those concerned, that it is a great mis- 
take to consider that all, or even in many cases the 
most important part of the sulphur in a coal 
is due to the pyrites present, and that the 
quality of the coke is in direct proportion to the 
amount of pyrites left in the coal as sent to the coke 
ovens. 

Supposing the pyrites present to be the only 
factor concerned in regulating the sulphur finally 
contained in the coke, it would be possible to cal- 
culate pretty closely from the sulphur in the coal 
the sulphur that would be found in the coke, the 
percentage of coke yielded being known. There 
are differences of opinion as to the exact change 
which pyrites undergoes in the process of coking 
the coal. A portion of the sulphur is driven off, 
but whether the change corresponds to the for- 
mula : 

Fe S,=Fe $+8, 
or to the formula : 
2¥Fe 8,+Fe, 83+58, 

or to some other in which rather more sulphur is 
left in combination with the iron than in the first 
of the above, is not decided. It is most reason- 
able to suppose that the exact effect produced 
varies in all cases with the length of time during 
which, and the heat at which, the coking takes 
place. 

Assuming that all the sulphur in a coal sample is 
present as pyrites, and using, let us say, the second 
of the above formule as a basis of calculation, and 
taking the coke yield at 75 per cent., it is easy to 
reckon out what the coke shouldcontain. Thus, 
supposing the coal contains 1.5 per cent. of sulphur, 
the coke would contain just the same percen- 
tage, the loss of sulphur by volatilisation being 
balanced by the loss of the coal in conversion into 
coke. . 

It is probable that, on anything like a large 
scale, sufliciently exact trials of the relative sulphur 
contents of coal and coke have never been carried 
out, but the balance of experience would go to show 
that the sulphur in the coke is in nearly all cases 
less than would result from the assumption that 
all the sulphur in the coal was present as pyrites ; 





and this would apply equally well if we take the 
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first of the above formule as our basis, by which 
the pyrites would lose a maximum of sulphur dur- 
ing the coking. The coke will still, in most 
cases, though not in all, contain less sulphur than 
calculation would lead us to expect. From this 
alone we should draw the conclusion that sulphur 
in coal is not all due to pyrites. 

But analysis shows, indirectly but still most de- 
cisively, that in many, or indeed most coals, there 
is sulphur present in another form, in some “or- 
ganic’ combination. The direct proof of this would 
be difficult or even impossible, but in many. cases 
there is no opening for doubt, even as it is, viz., 
in those cases where the exact analysis of the coal 
shows that the total iron contained in the sample 
would not suffice to form Fe §, with the total sul- 
phur present. 

The presence of sulphur, as sulphate, in clean 
samples of coal, may be practically disregarded, as 
numerous analyses have shown that nearly all coals 
contain only very minute amounts of sulphates. 

The author of the paper goes on to show, by 
numerous considerations and examples, that after 
we admit that sulphur in coal is present in two dis- 
tinct states, we still cannot predict, with any cer- 
tainty, from the sulphur in the coal the sulphur in 
the coke. It does not always follow that high 
percentage of sulphur in the coal reappears in the 
coke, or vice versd. The analysis of the ash will 
enable us to form some conclusions. If we have an 
ash containing much iron we may expect the coke 
to retain a large proportion of the sulphur of the 
coal, because any carbonate or oxide of iron in the 
coal will be reduced during coking to metallic iron, 
which will take up and retain in combination some 
of the sulphur driven off from the pyrites or from 
the organic sulphur compounds. 

But then from this we might hope to conclude 
that if we have a coal containing a very favourable 
ash, small in amount and with little iron, we might 
look for a coke pretty free from sulphur, even if the 
coal itself were to show a high sulphur produce. 
Dr. Muck, however, promptly extinguishes this 
hope and gives us results which he has obtained by 
carefully made experiments in crucibles, which go 
to prove that the organic compounds of sulphur 
in the coal are by no means always destroyed 
during coking, or at any rate the process of cok- 
ing may leave organic compounds of sulphur in the 
coke. 

An example bearing on this point is as follows : 
A sample of coal was taken which gave the exceed- 
ingly low percentage of ash of 2.48. The sulphur 
in the coal was 0.92 per cent, and the coke 
yield was 67.72 per cent. The analysis of the ash 
gave 


per cent. 
Silica = 46.53 
Alumina = 42.90 
Ferric oxide = 9.70 (=6.28 p. c. metallic iron) 
Lime = 0.00 
Magnesia = 0.00 


Alkalies, sulphuric acid, and phosphoric acid not deter- 
mined. 


The metallic iron in the coal is equal to 0.1557 
per cent., which would only suftice to combine with 
0.1771 percent. of sulphur to form Fe S, or pyrites. 
The coal contained no sulphates, and gave barely a 
trace of sulphuretted hydrogen when treated with 
acid, so that we have 0.7429 per cent. of sulphur 
(or 80.74 per cent. of the total sulphur present) 
which is contained in the coal as ‘‘organic’”’ sul- 
phur. Coke prepared from this coal in crucibles con- 
tained no less than 0.86 per cent. of sulphur. That 
is to say, we have here an example of by far the 
greater portion of the sulphur in a coke being com- 
bined in some other manner than with iron or with 
alkaline earths, and therefore existing in an ‘ or- 
ganic” form. 

The author then gives the result of some experi- 
ments made with organic substances containing 
sulphur. He made use of yelk of egg and horn, 
carefully coking them in crucibles, and determining 
the sulphur in the original substance and in the 
coke. Here again, with a minimum of ash and a 
minimum of iron in the ash, the coke contained a con- 
siderable proportion of the original sulphur, though 
the author points out that these substances, as they 
contain much more hydrogen and oxygen, will lose 
vor much more sulphur during coking than coal 
will. 

It is pointed out that there is an analogy between 
the sulphur and the nitrogen in the coal and coke. 
Not less than three-fourths of the nitrogen of the 
coal remain in the coke, but nobody has ever as- 








sumed anything but an ‘‘ organic” combination as 
the explanation of this. So itis with the sulphur 
in many cases, if not partly in all. The author 
glances at the various methods which have been 
proposed for the removal of sulphur during coking 
or ,from the finished coke, specially dwelling on 
those in which water, steam, or acid are the means 
suggested, as all these are based upon the supposi- 
tion that the sulphur is present as a decomposable 
sulphide of iron. That this is not a correct suppo- 
sition—that the sulphur is present more or less as 
an organic compound, and that the sulphide of iron 
present is not easily decomposed—the author shows 
by the results of a series of experiments on cokes of 
various qualities, both as to total sulphur and as to 
iron present in the ash. Samples were boiled for 
long periods with hydrochloric acid in a current of 
hydrogen, all the sulphuretted hydrogen evolved 
being carefully determined, as well as the sulphuric 
acid extracted by the boiling. In no case was the 
sulphur thus obtained more than a small proportion 
of that present in the coke. 

The final result of the experiments and considera- 
tions brought forward by the author of the paper 
we are glancing at, appears to be that we must not 
attempt to draw any very definite conclusion from 
the sulphur tests of coal. The only reliable indi- 
cation as to what the sulphur-produce of the coke 
will be, is to be obtained by direct coking of a small 
sample in a crucible, and Dr. Muck recommends 
this method to those engaged with the subject. 

The matter is of great interest to all concerned, 
and experiments on a small scale are so easily 
carried out that the uncertainty and hazy notions, 
which, according to Dr. Muck, still largely prevail, 
even in technical circles, ought to be easily re- 
moved, Though the views of the author do not 
contain anything strikingly original, and much that 
he asserts is already fully known to many people, 
we have thought that they were well worthy of re- 
production, backed as they are by analytical data, 
of which very likely a further large number could 
be produced by such of our readers as are con- 
cerned specially with coke manufacture. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 


THE annual general meeting of this Society was 
held on December 9, and the following is a list of 
the elected officers of the Society: President, Sir 
C. Bright ; vice-presidents, Edward Granes, Col. 
Sir Francis Bolton, Dr. J. Hopkinson, F.R.S., 
William Crookes, F.R.S. ; ordinary members of 
of Council, W. T. Ansell, F.R.G.S., Professor 
Ayrton, F.R.S., E. B. Bright, M.1.C.E., R. E. 
Crompton, M.I.C.E., Professor J. A. Fleming, 
M.A., D.Sc., Professor G. Forbes, M.A., F.R.S.E., 
Alexander Siemens, Augustus Stroh, Major C. F. C. 
Beresford, R.E., H. R. Kempe, A.M.I.C.E., Sir 
David Solomons, Bart., M.A. ; associate members 
of Council, J. Brockie, Colin Brodie, C. H. B. 
Patey, C.B.; honorary treasurer, E. Granes; 
honorary secretary, Colonel Sir Francis Bolton ; 
honorary auditors, W. Blundell, F. C. Danvers ; 
honorary solicitors, Messrs. Wilson, Bristowe, and 
Carpmael. We may mention that it has been sug- 
gested to hold a jubilee exhibition of telegraphic 
apparatus in connection with the Society during 
the incoming year, which, in addition to being the 
jubilee year of Her Majesty’s reign, is also the 
jubilee year of the electric telegraph, the first mes- 
sage having been sent in 1837 in this country, from 
Euston to Camden Town, we believe. The institu- 
tion of an annual dinner of members of the Society 
has been spoken about with favour. 

The Society’s premium of 10/. has been awarded 
to Mr. Bernstein for his paper on ‘‘ Low-Resistance 
Glow Lamps ;” the Paris Exhibition premium of 51, 
to Lieut. Sankey, R.E., for his paper ‘‘On the 
Electrolytic Deposition of Copper ;’” and the Fahie 
premium of 5l. to Mr. H. Kingsford for his paper 
‘On the Localisation of Faults in Submarine 
Cables.” The Committee on Electrical Nomen- 
clature have held several meetings during the past 
year and had referred the work to several sub- 
committees. The proposal to found a national 
standardising electrical laboratory has also been 
under consideration ; and a petition had been pre- 
sented on the subject of fresh legislation for electric 
lighting. The new Bills put forward in Parliament 
had, however, been dropped, owing to the dissolu- 
tion. The Ronald Library continues to be useful ; 
and the Society as a body is still flourishing. 





Some discussion took place whilst the ballot was 
being scrutinised, on the paper by Mr. Swinburne, 
of which we have already given an account in our 
pages. Mr. Crompton expressed the opinion that 
parafiin oil was unnecessary to prevent spurting in 
charging secondary cells. If the cells were pro- 
vided with properly fitting lids, and the leads 
brought through india-rubber packing, no trouble 
would be found to arise. Of course, the lids must 
not be absolutely tight, as the gas has to escape 
somewhere. In connection with this point, Mr. 
Evershed remarked that, unless the paraffin oil 
were of a proper kind, it would be of no use ; the 
best kind being that employed for lubricating pur- 
poses. This gentleman also referred to a curious 
phenomenon which he had noticed in secondary 
cells, namely, a disengagement of gas bubbles at 
the moment the charging current is cut off. This 
liberation, he held, was not due to shaking. 

Lieutenant Shipton suggested that the difficulty 
in securing a good metallic connection with the 
plates could be remedied by using a current and 
welding. We may mention here that Mr. Henry 
Thame, of Battersea, has been in the habit of weld- 
ing battery connections by the current for some 
considerable time. 

Professor Ayrton stated as the result of his ex- 
perience that cells ready formed were the most 
convenient to work with. Lead sulphate, which was 
proved to be the most active element in the cells, 
was not used in the first place; and he asked Mr. 
Swinburne why this was so. Mr. Swinburne 
replied that it was too bulky and would fall away 
from the plates on contracting. Minium was 
used because it was thought it would be converted 
into peroxide only, but sulphate was formed 
also. 

Mr. Drake expressed the opinion that the destruc- 
tion of the flannel in secondary cell of the Faure 
type was due to the electrolytic formation of strong 
sulphuric acid when a good circulation did not 
occur in the cell. Mr. Swinburne, however, held 
that it was due to the powerful effect that peroxides 
had on organic substances. Mr. Drake remerked 
that when zinc plates were used the cell gave a high 
electromotive force and a good discharge without 
the electromotive force falling off ; and Mr. Swin- 
burne thought that the falling off with lead plates 
might be due to an increase of resistance. 

Professor George Forbes then made some re- 
marks on certain magnetic experiments which might 
be undertaken by some person who had the time 
at his disposal. After the ballot was declared, the 
meetings were adjourned until the new year. 





AUSTRALIAN INDUSTRIES. 


TuHosE of our Australian colonies in which the 
attempt has been made to engraft manufacturing 
industries on the more primitive agricultural and 
pastoral pursuits on which their prosperity has 
hitherto chiefly depended, and must chiefly depend 
for many years to come, appear to be now sharing 
to a greater or less degree in the depression that 
unfortunately has been too long experienced in the 
iron and other industries on this side of the equator. 
In the protectionist colony of Victoria local manu- 
factures have been known for some time past to 
be suffering, notwithstanding the high protective 
duties which her leading politicians have been wont 
to hold out to the working classes as the summum 
bonum of manufacturing industries, and an infallible 
panacea against trade depression. We now learn 
by the Sydney press that the depression existing in 
the iron trades in New South Wales has led toa 
“‘large and influential deputation representing 
employers and employed in connection with the 
manufacturing iron trades” seeking an interview 
with the Minister for Public Works ‘‘ for the pur- 
pose of urging upon the Government the necessity 
for assisting and encouraging local manufactures.” 
The strange views, enunciated by the leading 
members of the deputation, appear to us to present 
an occasion for some remarks on a matter most 
important to the interests not only of this country 
but of the colonies themselves. 

The report in the Sydney Morning Herald states 
that the chairman of the Employers’ Association, in 
explaining the object of the deputation, said that, 
as chairman of a meeting held a short time pre- 
viously in Sydney, he wished to put before the 
minister two resolutions which were moved at the 
meeting he referred to, and which were as follows : 
“That in the opinion of this meeting all construc- 
tive iron works, such as bridges, rolling stock, loco- 
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motives, motors, dredges, tugs, punts, water works 

lant, &., required by the Government, should 

e¢ manufactured in the country.” Also: ‘‘ That 
the Government be asked to so modify their de- 
signs and specifications that the cost of work in 
many instances can be greatly reduced without in 
any way interfering with the strength, durability, 
or general utility of the work.” The speaker then 
went on tosay that the minister was aware that in 
1869 some encouragement was supposed to be held 
out to the iron workers of New South Wales. That 
owing to that encouragement the employers went to 
the expense of providing certain plant and ma- 
chinery to enable thei to carry out the contracts. 
That subsequently (in 1878) a contract for five 
years for rolling stock was let in the colony, and 
employers were led to expect that the work re- 
quired by the Government, if within reasonable 
figures, would be manufactured in the colony. He 
added that ‘‘if this had been continued the manu- 
facturer would by this time have been able to 
manufacture articles nearly as cheap as the im- 
ported article. They manufactured them some- 
where about (sic) less than 10 per cent. of the price 
of the imported article. No doubt the minister had 
seen through the press a statement to the effect that 
the colonial work was not equal to the imported 
article. He would challenge any one to state that 
the work—at any rate, so far as locomotives, 
bridges, tugs, punts, and barges—was not equal to 
the imported articles ; much of it was superior. 
The work itself was now to be seen in the harbour, 
and had been pronounced equal if not superior to 
that which had been imported. 

‘* With these facts before them, and the fact that 
there was a depression in the iron trade, they 
claimed the right to have employment given to the 
artisans in this country, and also the right to utilise 
the plant that manufacturers had been at the cost 
of laying down in the anticipation of receiving work 
from the Government. If the Government acceded 
to the request of the deputation they would not 
only be assisting the iron trade, but would also be 
giving employment to painters, glaziers, sailmakers, 
and other tradesmen. These trades would all be 
benefitted by any assistance that might be given to 
the ironworkers.” 

Now we will at once concede that if the people 
of New South Wales, or of any other self-governing 
and self-taxing colony, are desirous of developing 
local manufactures by artificial means, and are 
willing to tax themselves to the extent of the extra 
cost which the process of ‘‘ assisting the iron- 
workers,” or indeed any other workers, must neces- 
sarily impose upon them, it is a matter for them, 
selves alone to determine. Further, we may say- 
that those outside the colony would in that case 
have no reasonable ground of complaint, but must 
needs grinand bear the situation ina becoming spirit, 
if not in silence, however much such a policy might 
affect and diminish the work which would otherwise 
fall to their share to do. It is but right, however, 
that before accepting the situation as inevitable, it 
should be ascertained, beyond question, that public 
opinion in the colony concerned is in favour of a 
protective gen k and that this opinion has been 
arrived at in full knowledgeof the conditions involved 
and of the extra price that has to be paid for the 
locally manufactured articles in excess of the im- 
ported ones. 

Our object on this occasion is to point out for the 
information—if they will—of the public of New 
South Wales and other colonies similarly circum- 
stanced, the facts as they exist in regard to the 
high scale of wages in the colonies and the low 
rates charged for freights between this country 
and Australia. These facts, if duly weighed, 
must be seen to stand for many years to come 
in the way of any material bone Ave in their 
midst of most of the manufacturing industries, 
and more especially of the iron trades. At the 
same time we shall endeavour to make clear by 
some forcible examples the extent, probably un- 
realised by the people of New South Wales, to 
which the past attempts to foster the particular 
manufactures represented by the deputation have 
trenched on the resources of the colony for the 
benefit merely of the few, without, as was practi- 
cally admitted by the deputation, securing any 
permanent benefit to local industries. Before 
doing so, however, we purpose quoting some ex- 
tracts from the minister's reply to the deputation 
showing that the authorities in New South Wales 
are themselves conscious of the difficulties that 
stand in the way of reconciling the views and pro- 





posals of the deputation with the avowed free 
trade policy of the colony, a policy that has 
hitherto placed her in direct and conspicuous con- 
trast with the neighbouring colony of Victoria. 

The minister, notwithstanding the difficult posi- 
tion in which he found himself placed in meeting a 
deputation of the kind, enunciated, we are glad to 
find, some clear and sound principles of political 
economy, and if these stood alone and apart from 
some remarks of a less sound and intelligible kind, 
and were certain to be fully and fairly carried out 
in practice, there would be, we feel confident, little 
ground for anticipating any serious diminution for 
many years to come of the existing trade between 
this country and New South Wales, in respect of 
iron manufactures at all events. 

The minister is reported to have said: ‘In 
the first place there is no doubt in my mind that 
this deputation is the outcome of the distress at 
present existing in connection with the iron trade, 
and from what I have seen I know that a great 
many of the mechanics in Sydney are atthe present 
time out of employment. With reference to the 
first resolution : ‘That in the opinion of this meet- 
ing all constructive iron works, such as bridges, 
rolling stock, locomotives, motors, dredges, punts, 
water works plant, &c., required by the Govern- 
ment, should be manufactured in the colony,’ I 
must say that would lead one to suppose that it is 
the desire of the employers and — that 
tenders should be called in the colony only for all 
these works and not out of the colony. I have 
listened very attentively to ascertain whether any- 
thing would be said as to the extra cost it is con- 
sidered the country would be warranted in giving 
in order to have these materials manufactured in 
the colony. I am sure you donot intend that orders 
should be given where the cost of the colonial 
article would be very excessive as compared with the 
price of the imported goods. I will give you an in- 
stance where I think you will agree with me that 
it would not be desirable to have the articles made 
in the colony. Some years ago(in 1879) tenders 
were invited both in the colony and abroad for the 
construction of locomotives, and I find from the 
report of the Commissioner for Railways for 1880 
that the tender of Messrs. Beyer, Peacock, and 
Co., was accepted. Their price for thirty-eight 
engines was 92,240/., while the lowest tender from 
the colonial manufacturers was 127,3001. (equal to 
33401. per engine), or 35,0001. more than the Eng- 
lish price ; and you surely would not ask the 
Government to pay 38 per cent. above English price 
to have the werk done in the colony.” (A voice: 
‘We would, sir.”) ‘‘IT hope you will be reason- 
able in your requests, as we will be reasonable in 
dealing with them.” 

One of the deputation: ‘‘There was no ma- 
chinery nor workshops at the time, and we would 
have to provide these.” 

The Minister : ‘‘ Iam coming to that presently. 
With reference to your proposal to cover three 
years, do 1 understand that tenders should be called 
for works for that term definitely ?”’ 

The Chairman of the Employers’ Association : 
‘* No; but we feel certain if an order is once given, 
orders will afterwards be continued.” 

The Minister : ‘‘My own impression is that if 
works were guaranteed for a certain time, and 
there should be no alteration, it would encourage 
contractors to bring out or make machinery, and 
tender at a much lower rate than if orders to cover 
one year only were given, because, although the 
minister of to-day might be in favour of having the 
work carried out in the colony, next year there 
might be another minister who favoured the idea of 
getting supplies from abroad, and therefore they 
would have no certain guarantee. If, however, I 
were to invite tenders for works of a certain 
class for three or five epee it would give you a 
guarantee that you could not otherwise get, and 
you would tender at a lower rate. I am quite 
clear that this is a better plan than to leave 
it an open question whether supplies obtained 
in the colony this year shall be contracted for out 
of thecolony in the following one. In this matter, 
however, we must be guided by the relative prices. 
I am prepared to admit that my feelings are, as far 
as possible, to have work done in the colony, and 
I can prove that by facts. Whatever my predeces- 
sors may have done, it has always been my idea 
that the matter should be looked at with the 
utmost caution. If we borrow in England large sums 
to carry out public works, there is no doubt it is 
to the benefit of the colony to circulate the money 





here as far as possible, and with that view I will 
just instance one tender in connection with the 
workshops at Eveleigh. The contract referred to 
is the one now being carried out by Messrs. Tullock 
and Co. There were a number of tenders sub- 
mitted to me in November last, when I was ina 
previous administration. I found that the lowest 
tender was for 35,3801., but that was for work to 
be carried out principally abroad. There was 
another tender about four per cent. higher than 
the one quoted, but this provided that the 
work was to be done in the colony, and this 
one I accepted. That contract is going on now. It 
may be that some of the work is being made out of 
the colony, and that I cannot avoid, but my desire 
is, if the percentage between the local and the 
imported article is not too much, to accept the local 
offer, and so have the money spent as much as pos- 
sible in the colony. That is a practical proof of my 
sympathies.” .... ‘‘I would be prepared to 
accept tenders in the colony if after deducting the 
cost of freight, charges, commission, and super- 
vision, and a little extra percentage, the colonial 
offer compared favourably with the English price. 
Ido not say I would give 15, 20, or 30 per cent. 
above ; but if, after deducting the charges I have 
stated, the colonial offer was favourable, I would 
feel justified in accepting it. Ihave already given 
one instance where the difference, without consider- 
ing charges, was 4 per cent., and you, perhaps, have 
a better idea of what percentage proportion the com- 
mission, freight, and expenses would amount to, 
but I would be prepared to allow a reasonable per- 
centage, say 5 to 10 per cent.” (A voice: ‘15 
per cent.”) ‘* but I would not be prepared to 
give 30 or 40”—(A voice: ‘‘25 per cent.”) ‘* and 
every case must be judged on its merits. You will 
quite understand I have no interest whatever in the 
importation of a single manufactured article. Manu- 
factured articles should not be imported simply to 
keep up the trade of the port; if that were done, 
it would be on a false basis if they could be reason- 
ably manufactured here. I shall be prepared to 
deal with you as fairly as I possibly can, but I must, 
of course, consider other portions of the community 
as well,” 

We have limited the foregoing quotation from 
the minister's speech to his remarks on the 
first resolution submitted to him by the deputa- 
tion, that being the one with which we purpose 
at present to deal. It will be observed that 
the minister laid stress, as he no doubt felt bound 
to do as Minister for Public Works of a non- 
protectionist colony, on the propriety of not limit- 
ing the invitation of tenders to local firms, and on 
the fact that the relative price quoted by local, and 
what we may term, ‘‘ foreign” manufacturers, was a 
vital element in the question raised by the deputa- 
tion ; seeing, as he pointed out, that it would not 
be dealing justly with the interests of the com- 
munity at large to accept local tenders if the price 
exceeded a certain percentage on that of the im- 
ported article. How much he was prepared to 
concede us fair and reasonable was left by the 
minister, as was perhaps to be expected under 
the circumstances, somewhat in obscurity. His 
reference to a contract with Messrs. Tullock and 
Co., seemed to indicate 4 or 5 per cent. as a proper 
amount to concede. Yet later in his speech he 
lapsed, apparently in view of some impatient in- 
terjections by his audience, into an expression of 
readiness ‘‘ to allow a reasonable percentage, say, 5 
or 10 per cent.,” although he would not ‘‘be pre- 
pared to give 30 or 40 per cent.” above the import 
price, adding the saving clause that ‘‘ every case 
must be judged on its own merits.” 


(Zo be continued.) 








THE SUBMARINE BOAT “NAUTILUS.” 


On Monday last there was a trial in the Tilbury 
Docks of the new submarine boat Nautilus, which 
has been built by Messrs. Fletcher, Son, and Fear- 
nall to the order of Mr. Edward Wolseley and Mr. 
C. E. Lyon. The immersion and emersion of this 
boat are effected according to a method invented by 
Mr. Andrew Campbell, and which consists in vary- 
ing the displacement of the hull without altering 
its weight. For this purpose there are provided on 
each side of the vessel four horizontal cylinders, 
which can be protruded beyond the skin, or with- 
drawn into the hull, according as it is desired to 
rise to the surface or descend below it. These cy- 
linders work through glands, and are manipulated 
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either by hand, or by aid of the motive power 
which propels the vessel. The corresponding cy- 
linders at opposite sides form a pair, and are 
operated simultaneously, so that their motion has 
no effect on the trim. Fore and aft, however, the 
cylinders can be worked separately, and by this 
arrangement the keel may be deflected from the 
horizontal, and made to stand at an angle in order 
to fire a torpedo upwards against the bottom of a 
vessel. Besides the displacement cylinders there 
are other means of varying the buoyancy of the 
boat. Inthe bottom there are a number of water 
ballast tanks, provided with both a hand and a power 
pump, and by aid of these not only can the weight 
be varied, but likewise the trim fore and aft. This 
provision would be specially useful in case of the 
forward compartment becoming flooded by a colli- 
sion ; in such an emergency an equal quantity of 
water to that admitted could be pumped out, while 
the remainder could be transferred to the after 
compartment to restore the equilibrium. 

The general structure of the boat is easily de- 
scribed ; it is a cigar-shaped vessel 60 ft. long by 
8 ft. in diameter, with a short deck in the centre 
raised about a foot above the top of the circle. From 
this deck there protrudes a conning-tower, which 
also serves as a means of access to the interior. At 
the edges of the deck there are to be mounted two im- 
pulse tubes for discharging torpedoes. When going 
into action for the defence of a port—the purpose 
for which the vessel is designed—she will be sunk 
until the deck is just awash, and will then go out 
against the enemy. If no alarm is raised either 
on board the hostile vessel itself or by the guard 
boats, then the Nautilus will steal almost along- 
side, and descending a few feet, will fire both her 
torpedoes into her antagonist helow the plating, 
where they will break into the vitals. Should the 
conning-tower be caught sight of, then a different 
line of tactics must be employed, and the boat must 
make the last part of its journey under water. On 
Monday the boat performed a number of evolu- 
tions very successfully ; she sank and rose several 
times, and made several trips both above and below 
the surface. It was, however, deemed inadvisable 
to move her except at very slow speeds, the con- 
fined space of the dock rendering dangerous rapid 
evolutions with a craft of unknown capabilities. 
Up to the present there has been no proper speed 
trial, but eight to ten miles an hour are expected. 
The depth attained at the trial was 28 ft. at the 
level of the deck, or about 38 ft. at the keel. At 
this point the boat was immersed in mud and it 
was impossible to descend lower. The hull is, 
however, strong enough to bear a pressure of about 
50 ft. of water ; itis built of 4 in. Siemens-Martin 
steel plates, with 3in. by 3in. by 4in. frames, 
pitched 1 ft. 9 in. apart. The total displacement is 
52 tons. 

Submarine boats have only become possible, 
except on avery small scale, since the invention 
of electric accumulators. Previously there was 
no means of propelling them, except by com- 
pressed air, of which only a small store can be 
carried. Now, by the aid of secondary batteries 
and electro-motors a boat can be provided witha 
power which can compare with steam in its amount, 
and yet requires no air to support it, and gives no 
indication of its presence by smoke and sparks. 
In the case before us there are 180 Elwell-Parker 
cells of the E.P.S. pattern, each calculated at about 
four horse-power hours, These are arranged in 
two rows, one at each side of the boat, in the central 
portion. The current is led to two Edison- 
Hopkinson motors supplied by Messrs. Lewis Olrick 
and Co., who were the contractors for the machinery, 
each driving a screw, which, at full speed, makes 
750 revolutions per minute. 

The same power also serves to work a pump, and 
a line-shaft on which are four worms gearing into 
wheels on the screws which operate the displace- 
ment cylinders. By means of clutches these wheels 
can be putin and out of gear to move the cylinders 
by power. The terminals of the battery are led to 
two very ingeniously arranged switches, worked by 
levers like the reversing lever of a locomotive, 
there being one switch to each motor. According 
to the position of the lever the screws go ahead or 
astern, and the batteries, each of which is divided 
into four sections, are grouped in various ways, 
thus: (1) Four sections in parallel; (2) two sec- 
tions in parallel and two in series; (3) three 
in series, and one cut out, and (4) four in series. 
At the moment of reversing, the switch inter- 
poses a resistance in circuit. The steering is 





done. with a rudder in the ordinary way, but 
there is also a horizontal rudder for keeping the boat 
at a uniform depth below the surface, and this 
rudder can be inclined either way as desired to 
counteract any tendency either to rise or to dive. 
When the vessel is stationary the friction of the 
water is quite sufficient to keep her in any position 
at which she has been stopped. 

It is intended that the boat shall carry a crew of 
six men, and it is found that the air she contains is 
sufficient for the performance of a two hours’ voyage 
under water, without any means to renew the 
oxygen or to absorb the carbonic acid. We are 
informed, however, by Mr. Graydon Poore, of 49, 
Queen Victoria-street, who is consulting engineer 
to the owners, and under whose supervision the 
whole of the work has been carried out, that in the 
next boat, which is about to be laid down, there 
will be provision for rapidly renewing the whole of 
the air as soon as the vessel reaches the surface, 
and that possibly a supply of compressed air will 
also be carried. 








OABLE TRAMWAYS. 
By J. Bucknatt-Smira. 
(Concluded from page 627.) 


In our previous articles on this subject we have 
already referred to the cost of working cable tram- 
ways at reasonably suitable prices, such as from 
4d. to 5d. per car-mile, and which expenditure 
has now been repeatedly practically demonstrated 
to be practicable. In conclusion, it now remains 
to determine and examine the average cost of 
constructing and equipping a cable system of 
tramways under reasonable and average condi- 
tions, supplemented by some brief comparisons 
with other systems of tramway constructions and 
operations, At the present time, when materials 
and labour are comparatively cheap, a good cable 
line (of say three miles) can be constructed and 
equipped to meet average conditions at an average 
cost of about 16,0001. per mile of double track, or 
for about 91. per yard run of double line. For 
example, the construction and full equipment of 
the first mile of double track can be executed for, 
say, about 18,000/. ; the second mile, 15,0001. ; and 
the third mile, 14,0001. ; total, 47,000/.—thus 
giving an approximate average cost of 16,000/. per 
mile of double track. As some portions of the 
construction and equipment are common to a line 
independent of its length (e.g., engine-houses and 
appliances, terminal pits and their machinery, &c.), 
the greater the distance the lower should be the 
average cost of any convenient unit of linear 
measurement, 

The above estimate, however, does not include 
any extraneous expense which may be necessary, 
such as acquirement of lands or interference with 
roads, drains, gas or water services, &c. 

The additional cost of providing the slotted cable 
tube (with its pulleys, manhole frames, and neces- 
sary equipments) over any ordinary tramway con- 
struction may be about 30s. per yard run of single 
track. 

An average cost of about 16,0001. per mile of 
double line throughout a system of, say about three 
miles, may at first appear a considerable expendi- 
ture, but it should be remembered that the average 
capital disbursement of our horse tramways is about 
14,5001. per mile of street, whilst in London the 
capital accounts of some tramways have exceeded 
26,0001. per mile. The capital expenditure of a 
good locomotive tramway may be from about 
13,0001. to 14,0007. per mile or even more, accord- 
ing to conditions and requirements. 

Again, it has been demonstrated that the cable 
system under average suitable conditions has a 
working advantage of about 50 per cent. over 
animal traction and 25 per cent. over locomotives, 
besides having an unquestionable saving in main- 
tenance of way, and being able to work gradients 
hitherto impracticable. 

From the foregoing, it may be deduced that the 
average complete first cost of constructing and 
equipping a cable tramway, under reasonably con- 
venient and suitable conditions, should be from 
10 per cent. to 15 per cent. above that of good horse 
lines. 

The high cost of many cable tramways in the 
United States appears in many instances to have 
been unnecessary, but still they seem to pay hand- 
somely. The cost of constructing and equipping 
some of the cable lines in San Francisco, has 





exceeded 30,0001. per mile of single track, an 
amount that is quite unjustifiable after making 
due allowance for the high cost of labour and 
materials, The Chicago cable system is stated to 
have cost 30,000/. per mile of single line, and even 
with this enormous expenditure it has proved to 
be a financial success. At the last annual meeting 
of the American Street Railway Association the 
following particulars were given concerning some 
expenditures, &c., connected with the twenty miles 
of cable tramways in Chicago, i.e. : 


dollars. 

Street construction, cost per mile 105,000 

Cost of engineh-ouse as aa -- 50,000 
»» Machinery, engines and boilers, 

ee ins ‘ae =e eve - ... 150,000 

Cable grips and attachments ... 75,000 
Number of cars operated... 260 
Horse-power required 500 
ie in reserve ... 1500 

Life of cables 6000 miles 


On this occasion similar information was given 
concerning the Cincinnati Street Railroad Com- 
pany, now operating a cable system of three 
miles, i.e. : 


dollars. 
Street construction, cost per mile 30,000 
Cost of engine-house ded + «- 19,500 

» machinery, engines and boilers, 

“——_ ie i sin it .. 18,000 
Cost of gripping appliances, &c.... 8,600 
Cars operate aa od aa 20 
Horse-power required 73 


Upon examination we find that in some cable 
lines in the United States compound wrought- 
iron tube frames (placed 3 ft. 6 in. apart), and 
costing 30s. each were adopted, whereas the 
Highgate Hill (London) tube frames cost only 5s. 
each. Again, we find the cable driving apparatus 
in the United States costing about 1000/. as 
against rather less than 200/. at Highgate, and so 
on throughout many entire constructions. If the 
cable system is to make successful progress in this 
country, engineers should, after studying the prac- 
tice of the past, carefully pursue some original and 
more economical methods of carrying the system 
into effect and not follow indiscriminately that which 
has gone before. Originally in America, as at first 
in this country, the cable system was handicapped 
with exorbitant charges and claims for alleged 
patent rights, and which unquestionably largely 
ee to the apparently high cost per 
mile. 

At the last annual meeting of the American 
Street Railway Association before referred to, 
Mr. G. B. Kerper, chairman of the Committee 
on the ‘‘ Progress of the Cable System of Motive 
Power in the United States of America,” com- 
municated the following information and opinions : 

‘* To street railroad companies operating lines in 
small cities . ... the cost of construction has 
placed the adoption of the system out of the ques- 
tion.” ‘*The minds of engineers throughout the 
country have been directed to the solution of this 
objectionable feature.” 

*¢ The question of the right to construct a tunnel 
or tube with a slot to suitably operate a cable 
therein, with a grip either by dummy or direct 
attachment to the street cars is one that may be 
disputed but cannot be sustained. Such is the 
opinion of our prominent attorneys with whom we 
have consulted, substantiated by evidence sufficient 
to warrant thisstatement.” No valid claim can be 
reasonably upheld for the system broadly whether 
in America or in this country, where the practice 
in all essential details and” particulars has been 
copiously published and illustrated prior to the 
dates of any patents now in force. 

Mr. Kerper further stated: ‘‘ I should say that all 
companies carrying any excess of 5000 passengers 
per day, and operating lines with heavy gradients, 
will find it to their interest to make the change. 
We have found (referring to the Cincinnati cable 
roads), as in Chicago, that the increased facilities 
and rapid transit gained by the change has in- 
creased our traffic about 70 per cent.” 

It appears admitted, that about 50 per cent. of 
the engine power is commonly absorbed in setting 
the cables, pulleys, and dependent machinery in 
motion, but as the motive power is usually concen- 
trated at one source, the loss is not so large nor 
important as in the employment of locomotives, 
with which considerable loss is experienced by the 
frequent stoppages. Tramway locomotives may at 
times develop from 25 to 35 horse-power, an 
amount which appears disproportionate to the 
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performances of even animal power. In the use 
of endless cable traction, as applied to mining 
industries, more economical results have been 
attained, but in such cases the cables are driven at 
a lower speed, whilst the permanent ways com- 
monly used present a lower tractive resistance. 
For example, at Newbattle Colliery, 68 per cent. 
of the engine power has been effectually utilised, 
but commonly the efticiency does not exceed 60 per 
cent. Similar good examples of endless cable 
haulage are to be seen at Cadzow and Clifton 
Collieries, the plant being supplied by Messrs. 
Grant and Richie and Walker Brothers respec- 
tively. 

The wear and tear of the haulage cables are the 
most important and expensive items in the opera- 
tion of cable lines, the gripping appliances pro- 
ducing a large proportion of the injury. Good 
flexible steel wire cables are the cheapest in the 
long run, a speciality to which Messrs. Bullivant 
and Co., of aetees and Craddock and Co., of 
Wakefield, have devoted much attention with con- 
siderable success. The quality and manufacture 
of the cables are of prime importance, and upon 
these the success of the system largely depends. 
Doubtless, the experience and inventive genius of 
the present age will give us the right cable the 
system demands. As before mentioned, the 
cables, if properly attended to, do not strand or 
break, and thus cause delays in the operation of 
the system. The average lives of good cables, if 
properly treated, should certainly attain twelve 
months, but this will necessarily vary according to 
the conditions of the line to be operated. 

Driving drums, pulleys, and apparatus, by which 
the cables are set in action, are also worthy 
of some consideration. In America the usual 
methods of driving by clip pulleys, or by numerous 
half-turns round grooved pulleys, appear, in some 
cases, open to improvement. The less the cables 
are bent or subjected to compressive strains the 
better, but in some cases more than one half-turn 
upon a drum is necessary in order to obtain the re- 
quisite adhesion to overcome the resistance of 
the cable and cars connected thereto. Upon 
some short lines with comparatively easy gra- 
dients, drums or pulleys constructed to drive 
cables with only 180 deg. of contact have been 
found advantageous. Such a type of driving ap- 
paratus has been adopted upon the Highgate Hill 
line and has given satisfaction. This drum or 
pulley was supplied by Messrs. Grant and Richie, 
and was described and illustrated in our article 
upon the line, the hauling power being tested 
to 7 tons resistance; a larger pulley can be 
constructed to haul 15 tons without slipping. 
This type of apparatus has been used in mines for 
some years past with success, There are numerous 
other types of driving appliances worthy of atten- 
tion, e.g., Walker’s, Fowler’s, &c., pulleys. The 
first cost of these appliances are all very moderate 
and reasonable. 

The class of clip pulley used at Highgate cer- 
tainly appears to possess the following combined 
advantages : it is cheap and of simple and reliable 
construction ; it occupies little space ; admits of an 
entire system being worked from one set of engines 
and shafting: ~educes the bending stresses on the 
cables; admit. of the employment of lighter tension 
weights upon the termina! carriages, with a lower 
grade of tension on the cable. 

That horse or animal power for tramway traction 
purposes will ultimately be superseded by some 
form of mechanical power appears self-evident, but 
as to what system should be adopted much difference 
of opinion will always exist. That no mechanical 
system of tramway traction yet known or devised 
will judiciously bear universal application, seems 
now generally admitted, but it certainly appears 
that cable traction has a vast scope for its success- 
ful application. Animal power has been long re- 
cognised by engineers to be unsuitable for efficiently 
and profitably working tramways, and in the pre- 
face of Mr. Kinnear Clark’s (M.I.C.E.) well-known 
text-book on ‘‘ Tramways” we read: ‘‘ Tramways 
will not take their fitting place in the systems 
of transport of the kingdom until mechanical power 
is established in substitution for animal power.” 

The tramways system of the United Kingdom 
is no bagatelle, having involved an expenditure 
of over nine millions sterling and costing per 
mile about half as much as our railways with a 
greater earning capacity, and yet upon examina- 
tion we find their working expenses heavier. 
Although our horse tramways earn gross receipts 


equivalent to from 20 per cent. to 30 per cent. upon 
the invested capital, yet the working and maintain- 
ing expenses are so exorbitantly high, that about 
79 per cent. (or nearly four-fifths) of the receipts are 
consumed before a net profit can be realised. The 
earning capacity of tramways is something extraor- 
dinary, but animal power is quite incapable of de- 
veloping and serving anything like a maximum 
traffic. 








NOTES. 
Contact Execrriciry. 

AccorDING to a recent paper by Mr. J. Brown, 
communicated to the Royal Society by Lord Ray- 
leigh, the difference of potential near two metals in 
contact is due to the chemical action of a film of 
condensed gas or vapour on their surfaces. Such a 
pair of metals is similar to a galvanic cell with its 
electrolyte divided by a diaphragm of air or other 
gas, and it is the difference of potential of the film 
that is measured in contact electricity experiments, 
the metals themselves being at one potential. Mr. 
Brown has observed that in some cases a change in 
the constituents of the atmosphere surrounding a 
pair of metals in contact reverses the difference of 
potential near them in correspondence with the 
reversal of electromotive force which takes place after 
a similar change in the corresponding liquid electro- 
lyte used with the same metals in a voltaic cell. 
Such a reversal takes place with pairs of iron- 
copper when hydrogen sulphide gas or ammonia gas 
is added to the air surrounding them, and with 
silver iron, when hydrogen sulphide is added ; 
neutral or inert gases have little or no effect. 


A Leap Peroxipe Battery. 


Mr. P. L. Roberts, of New York, has invented 

a single fluid battery having peroxide of lead for 
its depolariser. He has discovered a method of 
making peroxide cheaply and in a hard consistent 
form. It is obtained by mixing powdered per- 
manganate of potash and minium together ; then 
adding an acid which decomposes the former, 
for example, sulphuric acid, or, better, chlorhydric 
acid. The latter unites with the alkali and sets free 
permanganic acid, a powerful oxidant. The minium 
Pb, O, is transformed under it to peroxide Pb O,. 
The entire mass is then in a semi-liquid form ; it 
is moulded round a carbon electrode, and left to 
dry. It produces a dry porous mass round the 
carbon plate, and is used as the positive pole with 
zine and concentrated sulphuric acid in a cell. The 
acid attacks the zinc, disengaging hydrogen which 
reduces the peroxide into oxide and forms water. 
Polarisation is said not to take place whilst peroxide 
remains. Tne best results are, however, obtained 
with a solution of sea salt with a small quantity of 
bichromate of soda added. This gives little or no 
local action, great constancy, and an electromotive 
force of about 2 volts. A cell of ordinary dimen- 
sions supplies about 3 or 4 amperes of current. The 
bichromate of soda is added to prevent the small 
quantity of chloride of lead formed producing de- 
sige of lead on the zinc. Peroxide is also formed 
y adding chromic acid to the minium ; but the 
result is not so good as that with permanganic acid. 


Sout AusTRALIAN Rattways. 


The first railway constructed in South Australia 
was that from Goolwa to Port Elliot, and was 
opened for traffic May 18, 1854; the length of this 
little line was 63 miles. A line connecting Adelaide 
with Port Adelaide; 7} miles in length, was next 
brought into operation, April 21, 1856. In 1857 
the Beethon line was completed, and opened for 
traffic as far as Gawler, a distance of 274 miles. 
Extensions and branches have since been carried 
out, year by year, and at the close of 1885 the 
length of Government railway in operation in the 
colony was 1063 miles. At the same date further 
lines were in course of construction as follows: 
Nairne to the Victorian boundary, 160? miles; 
Hergott Springs and Strangeways Springs, 102 
miles ; Palmerston and Pine Creek, 146} miles ; 
Mount Gambier to Nauracoorte, 64} miles ; Peters- 
burg to the New South Wales border, 155 miles ; 
making a total of 628} miles. The aggregate capital 
expended upon the Government railways of South 
Australia to the close of June, 1885, was 7,607, 9921. ; 
and the return realised upon this outlay in the 
financial year 1884-5 was at the rate of 3.53 per 
cent. perannum. The gradual development of the 








South Australian railway system since 1855 may be 
illustrated by giving the length of line in operation 


every third year. In 1855, there were 7 miles at 
work ; in 1858, 32 miles; in 1861, 56 miles; in 
1864, 56 miles; in 1867, 56 miles; in 1870, 133 
miles ; in 1873, 193 miles ; in 1876, 302 miles ; in 
1879, 559 miles ; in 1882, 945 miles ; and in 1885, 
1063 miles. It will be seen that the work of con- 
struction has been pressed forward much more 
vigorously during the last half of the 30 years than 
during the previous 15 years. The traffic receipts 
amounted in 1855, to 12681. ; in 1870, they had im- 
proved to 66,1731. ; in 1873, they further expanded 
to 142,4271.; in 1876, to 201,1911. ; in 1879, to 
323,4051. ; in 1882, to 460,109/. ; and in 1885, to 
631,132l. At the close of June, 1885, there were 
230 locomotives in use upon the South Australian 
Government lines, 199 passenger carriages and mail 
vans, and 3661 trucks for the conveyance of goods 
and live stock. 


THE Iron HorsE 1n Burman. 

We trust that the announcement that in the 
Chindwin district alone of Burmah over 1000 troops 
have died of disease or been killed during -the 
recent operations, and 2030 invalided, will bring 
home clearly to the British Government and the 
British public that which they arealways forgetting— 
that the iron horse is a cheaper and better pacifier of 
a newly-conquered country than the sword and 
bayonet. It is a curious circumstance that this 
elementary fact should be fully recognised -by 
General Roberts, and yet imperfectly understood 
by shopkeeping England. Over and over again 
Russian generals have avowed that the construction 
of the railway to Merv has done more to pacify the 
Turcomans than anything else. Building railway 
lines not only affords occupation to natives thrown 
out of employment as raiders and manstealers 
by the conquest of their country, but by the 
introduction of one of the most amazing forces of 
modern civilisation completely benumbs and tames 
them; rendering thereby the presence of a large 
garrison unnecessary. No one knows this better 
than General Sir Frederick Roberts, and we are 
glad to note that he has most strenuously advocated 
the construction of railwaysin Burmah. Unfor- 
tunately, there is too much reason to believe that 
the Government do not see the matter so clearly 
as the hero of Candahar; while it is indisput- 
able that the commercial classes in this country 
do not see it at all; otherwise the commander-in- 
chief in Burmah would be so powerfully and en- 
couragingly supported, that he would experience 
no difficulty in realising his railway programme to 
the fullest. But our observations do not apply to 
Burmah alone. In India proper the rate of railway 
construction is distressingly slow, in spite of the 
immense latent traffic existing there, and the 
cramped condition of the railway industry at home. 
In this matter, perhaps the industry itself is a little 
to blame. With a stronger pressure brought to 
bear upon public opinion it would be impossible for 
the India Office to block railway enterprise in India 
so frequently and unnecessarily as it does at present, 
notwithstanding the constant recommendations of 
eminent generals to build more railways to keep in 
order a country in which we have 280 millions 
sterling of capital invested. 


Prorectine Inpustries IN Russia. 

The powerful Moscow newspaper of Mr. Katkoff, 
the Moscow Gazette, draws attention this week to 
the fact that, in 1866, the late emperor issued a 
ukase in which he ordered that “all government 
and public institutions, whatsoever they might be, 
were to purchase whatever steamboats they required 
at home, no matter what inconvenience might 
ensue therefrom.” Twenty years have elapsed 
since this order was issued, and the Moscow Gazette 
declares it to have been throughout that period a 
dead letter. The worst offenders have been the 
Ministers of Finance, Marine, War, and Ways of 
Communication; and after them the municipal 
councils of the riverine towns and the various sub- 
sidised companies. The Minister of Crown Domains 
alone has remained faithful throughout, but, 
as he has only purchased two or three little 
steamers to convey himself and his officials on the 
canals, his support to the native shipbuilding 
industry has not been of much value. The negli- 
gence of the remainder to carry out the behest of 
the late Emperor is savagely censured by the 
Moscow Gazette ; but the universal omission of the 
various departments of the Russian Government to 
obey an order practically promulgated by itself, 








raises the question whether the Government ever 
intended it to be seriously regarded. Anybody who 
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has lived in Russia is aware that Russians can be as 
diplomatic with one another as they proverbially 
are with the gullible foreigner. Russian ministers 
for foreign affairs solemnly sign treaties which 
they are fully conscious they never mean to ob- 
serve, and similarly the Autocrat of all the Russias 
promulgates many a ukase which he knows nobody 
will ever respect. It is the easiest thing in the 
world to order an empire of 100 million souls to buy 
allits steamers at home, but if no yards exist where 
steamers worth buying can be built, even an auto- 
crat is bound to admit that the development of a 
country cannot be imperilled for the sake of an in- 
dustry which does not exist, and which no one 
attempts honestly to call into existence. When the 
iron and coal supplies of South Russia are a little 
more developed shipyards will doubtless spring up 
along the Black Sea coast. In the meanwhile it is 
more sensible of Russian ministers, seeing that 
trade stagnates for the want of rapid means of com- 
munication, to pigeon-hole the ukase of 1866 than 
observe it with Chinese rigidity, just to please the 
patriotic but inconsiderate journalists of the Moscow 
press. 


Tue SroraGe or PETROLEUM. 


The terrible fire at Sutton will strengthen the 
hands of the Government considerably in dealing 
with the question of the storage of petroleum, 
which stands on the list of measures to be intro- 
duced next session. Now that Colonel Majendie has 
returned from America, bringing with him the 
results of his two months’ tour, the Home Office 
authorities will doubtless take in hand the framing 
of the Bill at once. Of course, the first infringers of 
public safety to be looked after will be those wharf- 
ingers who pile up 50,000 to 100,000 barrels of oil 
on a single spot, high above the roofs of surround- 
ing habitations. It was these who were made the 
principal object of attack when the last Petroleum 
Bill was introduced, and if the evil has not very 
seriously increased since, the credit is not due 
to the existing offenders, but to the introduction by 
others of the tank system of storage, which, when 
properly applied, is perfectly safe. In Mr. Marvin’s 
new pamphlet ‘‘The Moloch of Paraffin,” the 
damage that has been done to person and property 
by the storage of oil during the last thirty years, 
is declared by that author to have been relatively 
small ; whereas deaths and conflagrations from the 
consumption of oil in dangerous lamps are of 
almost daily occurrence in this country. Mr. 
Marvin, however, has confined his remarks solely 
to riverside wharves and depdts; so far as oil and 
colourmen’s shops are concerned, their insecurity, 
owing largely to the reckless way of storing the oil, 
is a notorious matter, scarcely a week passing 
without one being burnt down in some part or other 
of the metropolis. We imagine, therefore, that 
Colonel Majendie will propose some stringent 
measure for compelling the retail oil vendors to keep 
their paraffin in isolated tanks instead of in barrels 
stowed anywhere about the shop as at present. If 
this course be adopted it will materially facilitate the 
new system of transporting oil in bulk, as the neces- 
sity for barrels will be completely done away with. 
Oil tank steamers will bring the oil to the riverside 
storage tanks. Street tank wagons, like Mr. Edward 
Phillips’s excellent invention, will convey it thence 
to the oil and colourman’s shop, and will pump it 
into the regulation tank, and thus, from the refinery 
in America to the metropolitan retail distributor, the 
oil will flow from tank to tank without once enter- 
ing the costly and cumbrous barrel. In spite of 
sundry checks the new system is growing with great 
rapidity, and if Colonel Majendie does not fully 
anticipate its development in his proposed measure, 
he will fail as dismally as he did on the last occa- 
sion, 


Tae Avustro-Hunearian Lioyvn’s. 

This important steam-shipping company now 
possesses 87 steamers with an aggregate burden of 
upwards of 120,000 tons, The company was 
founded in August, 1836, at Trieste, with a capital 
of 150,000/., and its first steamer made its first pas- 
sage on April 12, 1837, carrying to Constantinople 
53 passengers and a full cargo of miscellaneous 
goods. At the end of six months, the company 
possessed six new steamers built at Trieste, its first 
four having been purchased in England. In 1840 
the company made a compromise arrangement with 
the Peninsular and Oriental Steam Navigation 
Company for the transhipment of passengers and 
goods destined for ports not accommodated by its 
steamers. In 1847, it assisted in the formation of an 





English company styled the Eastern Steam Naviga- 
tion Company, founded with a capital of 1,200,0001. 
The investment of the Austro-Hungarian Lloyd's 
in the Eastern Steam Navigation Company was 
90,000/., and it transhipped to the steamers of the 
new company passengers, mails, and goods destined 
for India and China. In 1850 the Austro-Hun- 
garian Lloyd’s had attained so much importance 
that the French Government determined to grant 
a subvention to a French steam shipping under- 
taking in order to dispute the influence of the 
Austrian company in the Levant. This under- 
taking was the Messageries Imperiales, now known 
as the Messageries Maritimes. Up to 1854 the 
Austrian Lloyd’s was not a subventioned under- 
taking, but the competition of foreign subventioned 
lines then became so great that it was obliged, in 
its turn, to solicit a subsidy from its Government. 
An annual subvention of 100,000/., dating from 
January 1, 1855, was accorded to it, and three 
years later it succeeded in obtaining a subven- 
tion of so much per mile run, the effect of the new 
arrangement being almost to double the assistance 
accorded by the Austrian Treasury. The progress 
of the Austro-Hungarian Lloyd’s may be inferred 
from the fact that in 1840 the company had a 
capital of 177,889. In 1850 this capital stood at 
511,9021.; in 1860, at 2,173,013/.; in 1870, at 
2,015,745/. ; in 1880, at 2,048,1811. ; and in 1885, 
at 2,410,2611. The aggregate burden of the 
steamers forming the company’s fleet did not 
exceed 2600 tons in 1840, but in 1850 it had been 
carried to 11,912 tons ; in 1860, to 32,634 tons ; in 
1870, to 59,900 tons ; in 1880, to 83,417 tons ; and 
in 1885, to 119,787 tons. The amount distributed 
in dividends in 1840 was 10,2561. ; in 1850, 24,0001. ; 
in 1860, 37,800/.; in 1870, 16,778/.; in 1880, 
100,800/. ; and in 1885, 63,0001. We have stated 
that the company obtained a subvention in 1855 of 
100,000/. from the Austro-Hungarian Government. 
In 1865 this subvention stood at 197,500. ; in 1875, 
at 189,000/. ; and in 1885 at 173,702/. This year 
the company has added to its fleet two steel 
steamers, each of 3000 tons burden, as well as a 
large tug, all three vessels having been built in 
England. In the course of this year the company 
has further celebrated the fiftieth anniversary of its 
foundation by launching at Trieste a steamer named 
the Imperator. 
Tue Sounp TUNNEL. 

Some two or three weeks back it was currently 
reported that the committee engaged in examining 
the scheme for a tunnel under the Sound between 
Denmark and Sweden, had arrived at the decision 
that they could not recommend it to their respec- 
tive governments. This, however, is not correct, 
although possibly one or several members of the 
committee may have expressed themselves in a way 
that tended to circulate the above rumour. Under 
these circumstances a short authentic account of 
the exact state of affairs may not be without 
interest. When the representatives of the French 
company, who are starting the project—Messrs. 
Deloncle and Rothe—saw this rumour in the 
Scandinavian newspapers, they first applied to the 
Danish Government, and later, on the direction 
ofthe former, to the Swedish Government for a 
confirmation or denial of the same. It has now 
transpired that no definite report had been received 
by the Government. The gentlemen with whom 
Messrs. Deloncle and Rothe conferred in Stockholm, 
and of whom one or two were ministers of state, 
appeared to take a favourable view of the tunnel 
project, and as the difficulties were supposed to be 
more of a financial than of a technical nature, they 
expressed the desirability of obtaining more ex- 
haustive statistical information as to the traffic, &. 
This has now been collected, and it appears that 
the present traffic between Sweden and Denmark, 
or even the traffic between Maliné and Copen- 
hagen, is sufficient to insure the financial success 
of the scheme. And there is, of course, no 
doubt that the present traffic will be very consider- 
ably increased should the project become reality. 
This having been ascertained, the two engineers 
returned to Copenhagen, where they have conferred 
with the Prime Minister as well as the Minister for 
the Interior, both of whom have expressed them- 
selves in favour of the scheme. The results 
of the latest negotiations are, that the Danish 
and Swedish Governments are in favour of 
the tunnel—if it be realised — being built by a 
private company, but that the traffic, when it 
is ready, should be worked and managed by the 
State railways of the two countries ; that they 





have no objections to the plan itself, nor to 
the respective governments helping the under- 
taking with money during the building of the 
tunnel, and that this should be taken over by the 
State when finished, provided the necessary Par- 
liamentary sanction be obtained. Steps are now 
being taken for the immediate working out of more 
detailed plans, and it is anticipated that these may 
be forthcoming as early as January next year. 
As already mentioned no serious technical diffi- 
culties are anticipated, and altogether the pro- 
spects of the scheme seem to be all the promoters 
can desire. As to the probable terms of payment, 
these, of course, entirely depend upon future nego- 
tiations, but the French company seem to antici- 
pate a series of payments on account, when portions 
of the tunnel are completed. The entire working 
would of course be superintended by gentlemen 
appointed by the respective governments. 


Testinc FuzEs BY THE TELEPHONE. 

MM. De Place and Bassée-Crosse have devised 
an explosive tester consisting of a Place-Germain 
humid cell, an induction bobbin, and a telephone. 
The new battery of Place-Germain, owing to the 
absorbing material used in it, does not evaporate or 
effloresce. It is regenerated by a solution of 
chlorhydrate of ammonia, or sea water, and is 
useful for marine work and torpedo service. The 
absorbent is fibre of cocoa-nut finely pulverised, 
and containing ten times its weight of water. The 
active plate of the cell is zinc. The exploder is 
contained in a small box, having three press 
buttons on the inner lid, together with a Barbier 
telephone and terminals for the exterior circuit. 
The right button is intended to explode quantity 
fuzes by a red-hot platinum wire rendered incan- 
descent by the current from the battery. A 
battery giving 7 volts and 0.3 ampére explodes 
these fuzes. The left button is for exploding 
tension fuzes by the induced current from 
the coil when the battery current is sent 
through its primary circuit. It explodes fuzes in 
circuits of over 100 kilometres. The telephonic 
method of verifying fuzes, unlike the method by 
galvanometer, does not give rise to premature ex- 
plosions, owing to the feebleness of the telephonic 
currents. In the Place-Bassée testing apparatus 
the fact of lifting the telephone from its seat puts 
in resistances which prevent premature explosion. 
In testing quantity fuzes it is sufficient to lift up 
the telephone to put the resistance of the secondary 
circuit of the coil in the external circuit and still 
allow a current strong enough to make the telephone 
speak clearly if the fuze is good. If the platinum 
wire is broken, however, the telephone is silent. 
The absence of fulminating cotton in the fuze 
cannot be ascertained either by telephone or galva- 
nometer. Tension fuzes, in which there are two 
wires near one another in a slightly conducting 
composition of powdered carbon and other matter, 
do not give sufficient conductivity to make the tele- 
phone speak, and in order to do so the fuze is used 
as acondenser. It is attached by one wire to the 
telephone circuit, the other being free, and it is 
charged by working the commutator quickly several 
times. The fuze is then included in the telephone 
circuit by both of its wires, and it is then found to 
permit of speaking in the telephone for a short 
time. The working of the commutator is plainly 
heard through the fuze acting as a condenser. In 
the Place-Bassée tester the lifting of the telephone 
from its seat puts the fuze in derivation on the in- 
duced or secondary circuit of the bobbin, so that 
in working the bottom commutator, the battery 
current at each contact of the button traverses the 
induced wire of the bobbin, then at the moment 
the button is raised and the current broken, the 
extra current of rupture passes and makes the fuze 
‘“‘speak” in the telephone. In short the main 
circuit consists of the battery, commutator, fuze, 
and telephone, with the induced wire of the coil 
crossing it between the battery and commutator on 
one hand and the fuze and telephone on the other. 
If the fuze is good the telephone emits a feeble 
sound, if bad because the wires touch, the telephone 
sounds loudly, and if bad because the composition 
is absent, the telephone is mute. The apparatus is 
portable, cheaper than the magneto-exploder, and 
it operates for both kinds of fuzes. 





Tue Unirep States Navy.—Mr. Cameron has intro- 
duced a Bill authorising the Secretary of the Navy to 
contract for the reconstruction of three timber dry docks 
at such three navy yards as a bord of officers to be 
named by him may designate, 
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A REGULATOR FOR CHRONOGRAPHS. 

WE annex illustrations of a regulator designed to be 
used for the adjustment of chronographs which are em- 
ployed to determine the velocity of military projectiles. 
When the speed of a shot has to be measured, it is 
made to pass in succession through two frames across 
which there are stretched wires traversed by an electric 
current, The ruptures of the wires of each frame 
breaks a circuit, and the interval between the two 
breaks is registered by the chronograph. The object 
of the apparatus we are about to aie is to check 
the indications of the chronograph, and to determine 
the limits of the errors to which it is subject. To enable 
this to be done an absolute standard of time is provided 
of known value, and the chronograph is put in opera- 
tion by this time after time until an extensive series of 
observations have been made, and it is seen by how 
much it diverges from the exact time, and if this diver- 
gence follows a law or is accidental. The standard of 
time is determined by a body falling a known height in 
avacuum. When it commences its travel it breaks an 


electric circuit, and when it arrives at the end, it 
These two circuits may be sub- 


breaks a second, 























stituted for those usually ruptured by the flying pro- 
jectile. The apparatus is shown in section in Fig. 1, 
with the foot removed, and in plan in Fig. 2. It con- 
sists of a vertical glass tube A capped at each end and 
exhausted of air. At the upper end is an electro- 
magnet N surrounded with a coil of insulated wire. 
Between the coil and the core there is a pair of 
insulated rods X X which form a portion of an electric 
circuit. This circuit is broken at V, and may be com- 
pleted by an iron sphere Y, which is held up by the 
attraction of the electro-magnet. When the magnet 
circuit is broken the core ceases to attract the sphere, 
which falls, and in leaving the rods X X breaks the 
circuit, of which they form a part. It drops thirty 
centimetres on to an ivory table, which forms the upper 
extremity ofa rod K. This rod is held upbya spring, 
and when so raised.an electric current flows through it 
into the collar against which it abuts. When the 
sphere Y drops on to the table it forces it down and 
breaks the circuit at this point. Thus, a circuit is 
broken when the ball commences to move, and another 
when it reaches the end of its course, and these two 
disconnections can be employed ‘o start and stop the 
recording mechanism of a chronograph. The time 
occupied in the fall can be accurately calculated if the 
force of gravity for the place where it is stationed be 
known. Variations in the length of travel are avoided 
by mounting the lower contact on a zinc column of 
such a length that its expansion is exactly equal to 
that of the glass tube. This distance can be measured 
accurately, as can also the diameter of the ball. The 
only point which cannot be determined with exacti- 
tude is the distance the contact pieces must be moved 
apart before the current fails, and this is known not to 
exceed one-thousandth of a millimetre. The inventors, 
MM. A. and V. Flamache, state that the instrument 
has a theoretical accuracy of ago poo S0ond. The maker 
is Mr, T. Schubardt, of Gand, Belgium. 
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Figs. 1 to 6 illustrate three forms of elastic keys for | 
railways. They are made of steel so shaped that when | 
lengthened they become thinner and when shortened | 
they grow thicker, and wedge themselves between the | 
jaw of the chain and the rail. The key shown in| 
Figs, 1 and 2 is a piece of bent or corrugated steel 
C. It is too wide to enter between the rail B and the 
chair A, unless it be forcibly elongated by an appliance 
constructed for the purpose. After it has been placed 
in position the appliance is withdrawn and the key 
contracts as far as the space will permit. As its bear- 
ing ge become slightly worn by the vibration of 
the rail and by oxidation, the elasticity of the spring 
causes it to contract still further, still keeping a tight 
hold on the rail. 

In Figs. 3 and 4 a bolt is put through the spring to 
tighten itup. The key shown in Figs, 5 and 6 is made 
of separate pieces, threaded on a bolt, which has a 
spring under the nut to force the pieces together. The 
inventor is Mr. J. Harrison, of Caneby, Stamford. 





A Water Tower WreckED. — A water works tower, 
made of boiler iron, at Kankakee, Illinois, 125 ft. high 
and 20 ft. in diameter, and which cost 3000/., has been 
completely wrecked by a heavy gale. 


New South Wags Rattways.—It is proposed to con- 
struct a railway from Grafton to the Tweed. It is intended 
at present, however, to proceed with only the first section, 
22 miles, the total length of the line being 158 miles. 
At Grafton it is intended to expend 20,000/. on station 
puildings, water supply sidings, wharfage arrangements, 
&c. The line, as surveyed, will cross the south arm of the 
Richmond at Casino, some three or four miles above the 
head of navigation. It will then pass through a belt of 
good country, a distance of 20 miles, to Lismore, which is 
at the head of the navigation of the north arm of theRich- 
mond, so that the waterway will not be interfered with 
by the construction of the railway. From this point the 
line will strike across what is known as the Big Scrub, 
which is wonderfully rich in good land and timber, and it 
will then bend eastward towards the coast of Byron Bay, 
which will become a small shipping port ; and after cross- 
ing the Brunswick, a river of comparatively little import- 
ance, it will go on to the south bank of the Tweed. The 
cost of the 22 miles now about to be undertaken, is esti- 








mated at 203,680/. 


ENGINE LATHE. 

THE engine lathe we illustrate above is an example 
of the smaller class of tools constructed by the San 
Francisco Tool Company. It has 74 in. centres and 
is strongly built for this size. The spindle gearing, 
instead of being placed at each end of the driving 
pulleys, is situated just behind the front bearing. The 
purpose thus is to cheapen and simplify the construc- 
tion, as the lathe is intended specially for the use of 
boys and apprentices. The pulleys are locked bya 
draw-pin at the rearend of the spindle. 





Raits in GerMANY.—A contract has just been let for 
5150 tons of rails required for the left bank of the Rhine 
railways. The lowest tender was that of the Bochumer 
Gasstahl Verein, 5/. 4s. 6d. per ton. Bolckow, Vaughan, 
and Co, (Limited) tendered at 5/. 11s. to 5/. 13s, per ton. 





QUEENSLAND RaILwayrs.—Thelines underconstruction in 
Queensland are proceeding satisfactorily. As regards the 
duplication of the line between Brisbane and Ipswich, the 
portion between Brisbane and Toowong will be shortly 
opened for traffic. Four steel bridges between those 
stations are completed, and the new line is actually in use, 
but the rails on the old line are being replaced by 60 1b. 
steel rails. It is expected that the whole double line to Ips- 
wich will be open for traffic before Christmas. The Western 
line extension, towards Charleville, has so far progressed 
that it is hoped that the first section of sixteen miles, 
from Dulbydilla to Morven, will be completed at the end 
of November. On the extension from Stanthorpe to the 
border, the rails are laid to within four miles of the 
border. Bridgework on the North Coast Railway between 
Toombul and Caboolture, is being pushed on. No rails 
are at present laid on the Howard and Bundaberg line. 
The ballasting is almost completed, however, between 
Howard and the Isis. The next work of importance is a 
bridge over the Isis. The 80 ft. steel girders, for erection 
on the concrete piers, are already on the spot, and work 
in connection with both bridge and approaches is ad- 
vancing rapidly. Only the decking of the bridge over 
Stockyard Creek remains to be completed. Preliminar 
works for a bridge over the Gregory are also well in hand. 
As soon as the Howard line is completed past the Isis 
bridge, the work of rail-laying will begin. On the Central 
Railway the line is progressing favourably westward, but 
the Springsure line, which is nearly completed up to 
Fernlees, has been taken over by the Queensland Railway 
Department at the contractor’s request, and will be com- 
pleted at his risk and expense. 
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UNDER THE ACT OF 1888. 

The number of views given in the Specification Drawings is stated 
dn eneh once after the price; where nana ave mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of nr Fy may be obtained at 88, Cursitor-street, 

hancery- , #.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed to H. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is im each case, given after the abstract, unless the 

‘latent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the t of @ plete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


12,708. W. P. Strawson, Stourbridge, Worcester. 
Improvements in the Manufacture of Ce: Kinds 
of chors. (8d. 10 Figs.) October 23, 1885,—This invention 
has reference to anchors in which the bottom of the shank is 
forked to embrace the arm which is pivotted to the shank by a pin 
passing through the fork and through the arm, The improvements 
consist in increasing the strength of the forked part by forming 
the jaws and the shank together as a single forging. Swells are 
formed on the shank, and a recess is provided for each end of the 
arm so as to prevent the arm from springing across the shank. 
(Sealed October 29, 1886), 


12,961. E.De Pass, London. (J. F. Rocca-Ziegler and 
La Société Schwob Freres, Paris.) Apparatus for the Pro- 
ulsion of Torpedo Boats, Submarine Boats, and all 
nds of Vessels. (8d. 8 Figs.) October 28, 1885.—This 
apparatus, which is designed to have a double grip upon the water, 
and to be completely submerged, is composed of a number of 
movable blades or paddles mounted between two independent 
sides, one of which is movable, while the other is keyed upon the 
main shaft of the motor. (Sealed November 2, 1886). 


13,044. C. D. Abel,London. (A. C. Nagel, R. H. Kaemp, 
and A. Linnenbriigge, Hamburg.) Apparatus for the 
Hydropropulsion and Steering of Vessels. (8d. 4 
Figs.) October 29, 1885.—This invention relates to the propulsion 
of vessels by the reaction of a jet of water propelled by a turbine 
through a discharge tube at the stern of the vessel. The dis- 
— tube is provided with two side openings closed by flaps 
capable of being turned so as to cause the water propelled 
through the tube to issue either through the one or the other 
side opening, or through both simultaneously, so as to enable the 
vessel to be steered, stopped, or moved backwards. (Sealed 
October 26, 1886). 


13,145. C. D. Goubet, Paris. Submarine Torpedo 
Vessels. (8d. 13 Figs.) October 31, 1885.—In this improved 
submarine vessel perfect equilibrium is maintained by means of 
a pendulum which acts through a horizontal bar on a clutch 
in such a manner that the connections for working a double- 
action pump in the one direction or the other is brought into 
contact with a clutch actuated by the motor, The pum 
effects the displacement of water from tie one to the other of 
two reservoirs placed at the two ends of the vessel. Imme- 
diately the vessel inclines, water is drawn from the reservoir 
which is lowered, and discharged into that which is raised ; 
and the vessel immediately becomes horizontal before it can 
rise or descend to a sensible extent. The lower part of the 
vessel is divided into compartments which contain water in a 
greater or less quantity according to the depth to which it is 
desired to submerge the vessel. Water is drawn from these 
compartments by a pump. In case the pump should get out 
of order, a heavy safety weight, which is attached to the vessel 
by a nuton a rod, may be set free by turning the upper nut 
on that rod, and the vessel will then rise to the surface. 
The motor which actuates the screw propeller and the different 
pumps, is worked by electricity supplied lators at the 
fore part. The screw propeller is movable so as to be capable 
of giving the vessel an oblique direction in any sense in relation to 
the vessel’s axis while having a regular continuous rotary motion. 
The vessel can thus be guided without a rudder, and can perform 
various evolutions. The torpedo is placed at the after part of the 
vessel, and is connected to an insulated wire wound on a 
drum. The crew enter an opening at the top closed by a dome 
and sit on a compressed air reservoir from which air is taken 
and moistened by being caused to pass into the water com- 

artments whence it is discharged by a pipe into the dome. 

he vitiated air is constantly expelled by an air pump. Before 
causing the vesse! to submerge, the officer observes the position 
of the enemy’s ship through one of the sight-holes, and 
having ascertained on the compass the angle of deviation 
of the needle, he admits water into the compartments by 
means of a three-way cock. On the desired depth being 
reached, the vessel is directed by means of the compass 
towards the enemy’s ship. When the vessel is under this 
ship, the torpedo is released, and owing to its light density 
it rises and fixes itself under the ship by means of its claws. The 
torpedo vessel then makes off, and when the wire unwinding from 
the drum indicates a sufficient distance apart, the electric current 
is transmitted and the torpedo explodes. The torpedo vessel is 
fitted in front with a cutter or spike which can be projected 
forward several feet ; it is worked by a lever, and serves to cut 
torpedo wires or nets. An obturator tube serves to discharge 
signal cartridges which, on reaching the surface, explode, and 
thereby give an indication to the ship with which the torpedo 
vessel is connected. A special arrangement enables this vessel to 
be propelled also by means of oars. The subject of this invention 
was fully illustrated and described in ENGINEERING, page 496, 
November, 1885. (Sealed November 16, 1886). 


13,802. A. H. Alchin, London. An Improved Buffer 
for Ships’ Steering Gear. (8d. 4 Figs.) November 12, 
1885.—This invention relates to an automatic self-contained buffer 
for controlling the movement of , rudders, consisting of a 
piston working in a cylinder filled with oil. The piston is divided, 
and its faces are normally kept apart by a helical spring. The 
tiller or rudder-head is suitably connected to the piston-rod which 
projects from the cylinder. (Sealed November 19, 1886). 


2583. R.Morris, Newcastle-on-Tyne. An Improved 
= for the Propulsion of Steam Vessels. [6d. 6 
Fgs.|_ February 23, 1886.—The feature of novelty claimed by the 
inventor is the propelling of vessels by means of plungers which 
are caused to reciprocate in internal cylinders open at one end 
to the sea. The plungers are arranged so as to be able to turn 
—- or propel it ahead or astern. (Sealed November 16, 








R. Morris, Newcastle-on-Tyne. An Improved 


6554. 
System for the Propulsion of Steam Vessels, (6d. 





8 Figs.] May 15, 1886,—The feature of novelty claimed in this 
invention isthe propelling of vessels by means of reciprocating 
external plungers. (Sealed November 16, 1886). 

9416. W. W. “3 lewell, London. (J. J. Kiinstadter, 
New York, U.S.A.) Propellers. (6d. 3 Figs.) 
July 20, 1886.—The object of this invention is to provide means 
for effectively steering vessels having twin propellers. This is 
effected by arranging a rudder having a steering propeller inter- 
mediately between the twin screws. The steering Spo is 
swivelled to a centre shaft by a universal joint, and the centre 
shaft is geared with both the shafts of the twin screws. (Sealed 
November 9, 1886). 


9490. J. J. Lafitte, Paris, An Improved Process 
for ee ey, Be Cables, and Machinery 
Adapted for that . (6d. 8 Figs.) July 22, 1886,— 
The improved process consists in forming a chain of unwelded 
links, the extremities of which links have been previously thickened 
out, and subsequently welding each link successively by means of 
a double set of rolls set at right angles one to the other. The 
first set of rolls welds all the links lying horizontally, whilst the 
second set of rolls will perform the same operation on all the other 
links lying vertically. (Sealed November 12, 1886 

10,001. F. H. Eijdman, Dordrecht, Holland. Appa- 
ratus for Governing the § of Marine Steam 

es. [lld. 3 Figs.) August 4, 1886.—This improved auto- 
matic governor consists of a vessel situated at the stern of the 
ship and partly filled with mercury or other liquid, communi- 
cating by a pipe with a cylinder situated in the engine room and 
having a piston which on the pitching of the ship is raised or 
lowered [ the increase or decrease of liquid pressure in the 
cylinder, and is thus made to more or less open or close the steam 
supply valve or slide, and so prevent the engines from racing. 
The adjustment of the steam valve or slide, according to the 
greater or less immersion of the ship, is effected by varying either 
the load on the piston or the length of the connection between the 
piston and the valve or slide. (Sealed November 12, 1886). 


CABLE RAILWAYS. 


10,825. J.J. Endres, New York, U.S.A. Cable Lift- 
Mechanism for Cable way Cars. (8d. 4 Figs.) 
August 24, 1886.—This invention relates to mechanism used on 
cable-road cars, by which the cable may be grasped and lifted 
from its normal position on its carrying pulleys and brought be- 
tween the jaws of the cable grip on the car. The gripping 
mechanism T, which takes the cable laterally, is shown in dotted 
lines in Fig. 1. The operation of the lifting mechanism is as 
follows : The Vege of the parts being as shown in full lines in 
Fig. 2, but with the jaws open, and the position of the cable when 





running on its carrying pulleys being as indicated in broken lines. 
On the conductor operating his hand lever S', the crankshafts M 
are turned, first forcing down the crank rods attached to the 


Fig .1. lls. 





























toggle links O, until these strike the stops H'. When the jaws H are 
extended, the further revolution of the crankshafts causes the 
pings G to be pushed down through their bearings F, so as to 

ring the jaws on either side of the cable. Upon reversing the hand- 
lever the backward revolution of the crankshafts causes the jaws 
H to first close together under the cable, and then to lift the 
plungers with the engaged cable to a line with the open jaws T 
of cable-gripping mechanism. The employment of a lifting me- 
chanism at each end of the truck enables the cable to be held evenly 
between the gripping jaws, so that that portion of the cable pass- 
ing through the grip may be alonga straight line parallel with the 
clamping faces of the grip. (Sealed November 30, 1886). 


RAILWAY PERMANENT WAY. 

11,166. T. G. Hardie, Burnley, Lancaster. Rails 
and Railway Chairs. (8d. 3 Figs.) September 19, 1885.— 
According to this invention, the top or bearing part of the rail is 
made perfectly flat, and is formed at an angle to suit the cone or 
taper of the wheel. It is rounded only on one edge to fit the fillet 
of the wheel. The base of the chair is made of the full width of 
the sleeper. (Sealed November 6, 1886). 


12,649. R. A. Hardcastle, Leeds. Metallic Sleepers 
for Railways and the Manufacture thereof. (8d. 4 
Figs.) October 22, 1885.—In order to prevent the cutting and 
wearing away of the bolts at those parts that pass through the 
holes in the sleeper, the latter is formed with bolt or rivet holes, 
having around them embossments or parts of increased thickness 
which afford a greater amount of lateral bearing for the bolts or 
rivets in the holes. (Sealed October 26, 1886). 


12,651. W. Bayliss and R. Howarth, Wolver- 
hampton, Staffs. way and Tramway Fish-Bolts 
and Tie-Bars. (8d. 3 Figs.] October 22, 1885.--The object of 
this invention is to obtain’a screwed fish-bolt or tie-bar of a greater 
tensile strength compared with the sectional area of the bar from 
which the bolt is formed. This is effected by forming the stem 
of the bolt or tie-bar square in transverse section, with the angles 
chamfered off to a curve concentric with the axis of the bolt, and 
cutting the thread on the angles or chamfered faces so that the 
bottom of the thread runs out on tothe flats of the square. (5; 
October 29, 1886). 


12,854. A.T. Allen and H. Cavill, Sheffield. Ap- 

liances for Securing Railwa Rails, (8d. 4 Figs.) 

tober 27, 1885.—The rail is secured in the chair by means of a 
double key or wedge, the butt ends of which are formed intoa 
knuckle joint, or so shaped that when put together and forced 
into position against the web of the rail, each part is prevented 
by the other from working loose. (Sealed November 5, 1886). 


R. Barker, Whitehaven, Cumberland, Rail 


13,554. 
Wedge Holder. (8d. 6 Figs.) November 9, 1885.—The 





wedge holder for rails consists of a curved spring plate provided 
with projections horizontally arranged on the side of the holder 
next to the wedge, and its object is to prevent the wedge from 
dropping or working out of the chair. (Sealed November 12, 
1886). 


13,764. W.H. Lindsay, London. Railway Chairs 
and their Manufacture. (8d. 6 Figs.) November 11, 
1885.—Inventor claims a railway chair formed of rolled steel with 
the foot of the chair thicker at its central portion between the 
two jaws than at its ends, which are outside the jaws, and with 
the holes which are formed through its ends bushed with a 
metallic bushing. (Sealed November 19, 1886). 


14,026. G. H. Wells, Sheffield. Chairs or Rail 
Fasteners for Railw: and ways. (Sd. 5 Figs.) 
November 17, 1885.—Inventor claims an improvement in the 
position of the holes bored through the fixed and movable parts of 
the railway chair described in Patent No, 1222 of 1884, by boring 
such holes higher or more towards the front or back of the parts 
ofthe chair, (Sealed October 26, 1886). 


9422, J.Glanz, Lemberg, Austria. Improvements 
Relating ‘to the Jointing of Railway Rails. [6d. 
3 Figs.) July {20, 1886.—Inventor claims the formation of the 
joints of railway rails in such a manner as to cause the wheels to 
bear upon the succeeding rails before they leave the adjacent and 
preceding rails, so as to obviate the shocks which now occur 
when the wheels pass over {joints as ordinarily constructed. This 
is effected by terminating both ends of the head of each rail with 
oblique surfaces. (Sealed October 26, 1886). 


9475. H.H. Lake, London. (J. L. Pope, Cleveland, Ohio, 
U.S.A.) Screw-Bolts, Chiefly Designed for the Joints 
of Railway Rails. (6d. 4 Figs.) July 21, 1886.—The improved 
screw-bolts are cylindrical, and have a flattened and bent spring 
head portion for securing fish-plates to railway rails. (Sealed 
October 29, 1886). 

9483. W. Davison, London. Attaching Rail Chairs 
to Metal Slee (6d. 7 Figs.) July 21, 1886.—This in- 
vention relates toa simple method of fixing railway chairs to metal 














sleepers without the use of bolts and nuts. The chair B is cast in 
one piece with the part a' which is passed through a slot in the 
rg . and then turned in the position shown. (Sealed October 


9784. H, Rumsey, Twickenham, Middlesex, and 
J. E. Hopkinson, Surbiton, Surrey. Fastenings for 
Rails and Slee 6d. 3 Figs.) July 29, 1886.—The rails 
are secured to the metallic sleeper by means of loose clips which 
are inserted in holes cut in the sleeper. In the top part of the clip 
is a tapered groove, into which a tapered key or cotter is driven ; 
the bottom of the key bearing hard on the foot of the rail. Filling 
pieces are inserted in the holes of the sleeper, bearing against the 
back of the clip in order to prevent the clip from working back. 
(Sealed November 5, 1886). 


RAILWAY ROLLING STOCK. 


12,705. C.S. Madan, Manchester. Improvements 
in Locomotive Clack Boxes and Check Valves. (8d. 
2 Figs.) October 23, 1885.—The improvements consist in provid- 
ing the valve disc with a central spindle which projects on the 
inlet and outlet sides and works in suitable guides. (Sealed 
October 29, 1886). 


13,034. G. Turton, Sheffield. Buffer for Railway 
and other Purposes. [lld. 41 Figs.] October 29, 1885.— 
The chief improvement consists in the employment of a split or 
divided tube or sleeve in combination with the plunger and a re- 
movable collar, for supporting and guiding the plunger in such a 
manner that it will not be released or displaced by breakage of the 
spring, but can be released by the removal of the back-plate from 
the box or case. (Sealed November 5, 1886). 


3107. W. Hill and F. T. Turner, Stoke, and T. Hill, 
Fenton. = for Coupling and Uncoupling 
Railway Wagons and other Similar Vehicles. (8. 
2 Figs.) March 6, 1886.—The mode of coupling is as follows ; 
By means of a handle the square or hexagonal spindle A is partly 
revolved, which moves the levers I attached to the short ends 
of the levers F which are attached to the end link of the coupling 
chain L. A vertical motion is thus imparted to the latter as long 

















as the fulcrums of the levers move. But when the balance arm 
comes in contact with the end of the loop E in which it works, the 
further revolution of the spindle A gives a lateral movement to 
the coupling chain, whereby the end link is caused to hook upon 
the opposite draw-hook. To uncouple two vehicles, the handle 
is moved in the same direction as before, the coupling chain is 
first lifted, which, when the handle is released, falls under its own 
draw-hook. November 9, 1886). 


9710. C. L. Barnhart, Flint, Mich., U.S.A. Car 
Movers. (6d. 3 Figs.) July 27, 1886.—This invention relates 
to a device for moving cars onrails byhand. The improved device 
comprises a bar, two legs secured thereto by straps fastened to the 
bar, and surrounding the legs and bar, a motor lever pivotted in 
a slotin the bar, and having a toothed segment engaging a 
toothed rack in a guide groove in one leg, and also having a roller 
in a slot in the other leg. The legs are each provided with a rail- 
zripping device consisting of a socketted casting to engage the 
egs, and a forked end reinforced with steel plates to engage the 
rails. (Sealed November 5, 1886). 

6378. R. Rickie, Fatehgarh, N.W.P., India. Valve 
Gear for Steam Engines or other Motors. (8d. 4 Figs.) 
May 12, 1886.—This invention relates to a valve gear deriving its 
movements from the piston-rod crosshead and the connecting- 
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rod, and its object is to give an equal distribution of the steam to 
both ends of: the cylinder. The lap-and-lead motion is trans- 
initted from the ead 9 to the valye rod 5 by means of a 
link 11 and a lever 12, The cut-off is reversed or altered by moving 
the link block 16 along the slotted link 17 by means of a rod 22 
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connected to the reversing hand lever, The rocking motion of the 
link 17 on its carrying shaft 19 is derived from the up-and-down 
motion of the slotted link-piece 25 in which works a slide block 28 
jointed to'a pin fixed to the connecting-rod 10, (Sealed August 
24, 1886). 

BRIDGES. 


9204, W. Lioga Wise, London, (A. van Alstein and 
G. van Nieuwkuyk, iis .) paetned ee 
Opening, Honing, and Locking ene: 68. 4 
10 Figs.) June 21, 1886.—The operation may effected by hand 
or any other power. Fig. 1 isa plan ofa part of a swing bridge 
in its closed and locked position, The operating hydraulic 
mechanism is situated at a point X inthe masonry of the bridge, 
The nae mechanism comprises two cylinders A and B (Fig. 2) 
provided with a common plunger C, in the middle of which is 
a crosshead, which by means of a connecting-rod, operates a 
shaft F provided with a lever G which transmits its motion 
through links to the shafts H, I, on which are fixed the locking 
cams Land K. The rotating or turning mechanism of the bridge 
comprises two cylinders a and b, each provided with a plunger 
on which is mounted a cap with pulleys. The rear part of each 
cylinder is also provided with a cap with sheaves, the whole 





























forming two sets of pulleys, one of which 18 movable, around 
which the chain is wound with three bights. A chain consist- 
ing in part of a pitch chain, is fastened by one of its ends to a 
stretcher fixed on the cylinder a, is led round the pulleys forming 
the tackle of that cylinder, passes over the guiding sheaves 
arranged round the centre of rotation of the bridge, and passes 
round the toothed wheel /. This wheel being held gtationary by a 
worm w, the chain exerts a tractive force on the sheaves, passes 
over the return sheaves 7, 0, p, passes round the sheaves forming 
the tackle of the cylinder b, and is fastened by its other end to the 
stretcher fixed on that cylinder. In order to open the bridge 
water is allowed to enter the cylinder a to operate its plunger and 
separate its two sets of sheaves, whilst the admittance of water to 
the cylinder b causes the operating chain to close the bridge. 
The locking cams L and K are provided with plane portions 
upon which the bridge rests when locked. (Accepted October 12, 
1886). 


TRACTION ENGINES. 


8816. W. Fender, Buenos Ayres, Argentine Re- 
ublic. Wheels with Endless Rails. (8d. 8 Fizs.) 
uly 8, 1886.—The chain of rails @ consists of transverse rails of 
stee) or iron fixed to a band of steel or phosphor-bronze, or to flat 
or round wire ropes, Outside of this band another series of 
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rails ig fixed in a similar manner. With the boss of the wheel, 
which is of ordinary des’ and turns loose round the axle, 
are connected arm-crosses B, B'. Outside of each arm-cross are 





keyed fast on the axle the eccentrics C,C', to which are attached 
the guidecams D D'. Discs E, E! bolted to the arm-crosses B and 
turning round on the eccentrics C, are provided with links T 
serving as radial guides for the arms P which are hinged to every 
alternate inner rail. To the arms P are fixed guide rollers M 
which roll on the guide cams D, Thumbs K limit the amount of 
the declination of the arms of the rails from the radial direction. 
(Sealed November 16, 1886). 


9516, J. McLaren and H. McLaren, Hunslet, Yorks. 
(8d. 4 Figs.) July 22, 1886.—This in- 
vention has for its object to give toa traction engine more springs 


than can be obtained from the use of spring wheels ony. The 
engine is mounted upon two strong conical springs A, A in 

upon the main axle bearings B which are free to slide up an 

down in guides fixed to the side plates of the firebox. The top of 
the pring bears against a collar screwed ona pinE. Referring to 
Fig. 2, the main driving wheel is made in the form of a circular 
toothed rack F and has neither spokes nor boss, but is held in 
position and runs upon grooved rollers G which are mounted on 





studs fixed in the same casting which forms the axle-box guides, 
The ring F has two crank-pins H cast upon it to which links I, I 
are attached, and coupled up at the other end to the main driving 
boss J which carries the toothed pinions K of the differential 
gear, by means of the bell-cranks L. The legs of the bell-cranks 
rest on pins O, which are screwed into a washer plate bearing 
on a spring ¢. This -plate and spring serve the double purpose 
of breaking the shock on the sudden starting of the engine, and 

rmit the spring to act in any position of the links I. The brake 
is controlled from the foot-plate of the engine by means of a screw 
which operates a wormwheel cast on a sleeve with a chain 
pulley R on the same axis. (Sealed October 29, 1886), 


TRAMWAYS. 


13,698. G. EB. Dehany, Liv ol. Machinery or 
Apparatus Employed for Actua’ amcar Brakes, 
(Sd. 4 Figs.) November 10, 1885.—The hydraulic brake cylinders 
Aare placed midway between and in a direct line with each pair 
of car wheels B. They are each provided with pistons D, D, 
which are connected by rods and links to the brake-blocks H. 
The brake cylinder A communicates by means of a pipe A?* with 
the underside of a piston K working in a cylinder J. By turning 

















the handle Kz in one direction, the fluid pressing with an equal 
| aeons #9 on the brake pistons D, causes the brake-blocks to be 
rought in contact with the car wheels. By turning the handle 
in the copostte direction, the pump J sucks the actuating fluid 
from between the pane D, so as to bring them towards each 
other. The space between the upper side of the piston K and the 
lid L may form a reservoir for replenishing the loss by leakage, 
Asmall charging pipe and valve P is provided for filling with 
fluid the space below the piston K. (Sealed November 16, 1886). 


9065. T. Mallaband, Bamford, Derby. Metallic 
Wheels for Tramcars and other Vehicles. (6d. 4 Figs.) 
July 12, 1886.—In constructing a wheel according to this inven- 
tion, the tyre is cast with lugs provided with recesses into which 
the arms are fitted. The arms are bolted to the lugs, and the hub 
28). cast upon the jagged ends of the arms. (Sealed October 19, 
1 


MISCELLANEOUS, 


13,721. F. T. Haig, G. B. Howard, B. F. Howard, 
and T.L. Haig, London. An Automatic 
Electrical Press Button. [! 1 Fig.) November 11, 
1885.—The object of this invention is to automatically make and 
break an electrical circuit any required number of times by a 





single pressure of a button. This is effected by means of electrical 
on controlled by the slow ingress or egress of a fluid into or 
from a bellows or cylinder. (Sealed November 19, 1886). 


14,367. T. Bolas, Chiswick, Middlesex. Improve- 
ments in Vehicle or Mac Wheels, whereby 
Jar or Shock is Diminished. [4d.] November 24, 1885.— 
The central part of the hub of the wheel is separated from the 

rt or parts bearing the spokes by caoutchouc which is held 

y radial or lateral compression between roughened or corrugated 
surfaces, The itch is introduccd into the hub whilst in a 
soft or uncured state, and is subsequently vulcanised while in 
position. (Sealed November 30, 1886). 





5994. G.Mancion, Rome, Preserving Timber. [4d. 
May 8, 1886.—According to this invention, the timber is first sub- 
jected in a close cylinder to the action of low-pressure steam to 
swell the wood and create a vacuum for the reception of the pre- 
serving solution consisting of arsenic and phenic acid, which, 
having been neutralised and rendered alkaline by the addition of 

tash, is introduced into the cylinder, and the wood subjected to 

ts action under a pressure of ten atmospheres. This solution is 
then drawn off and replaced by a solution of commercial sulphate 
of iron which is allowed to act upon the timber under a pressure 
of twelve atmospheres. ( August 10, 1886), 


6128, G. Craig, Lugar, Ayr, N.B. Treatment of 
Blast Furnace or other siege for Subsequently Ob- 
Useful Products therefrom. 4d.) May 6, 
1886.—The slag having been first rendered porous by being run in 
a molten state into a trough filled with acidulated water, is de- 
composed by means of sulphuric or hydrochloric acids, whereby 
salts of alumina, magnesia, manganese and iron, and compounds 
of phosphoric acid are obtained. (Sealed August 18, 1886). 


6190. L. Landsberg, Offenbach - on - the - Main, 
Germany. Preparation of m-Methoxy - oe nitro- 
benzaldehyd for Use in the Manufacture of Vanillin. 
{4d.] May 7, 1886.—This product is obtained by heating m-chloro- 

nitrobenzaldehyde with an aqueous solution of caustic or car- 

onated alkalies, and then treating with methyl. (Sealed August 
17, 1886). 
6345. J. Gott, Weston-super-Mare, Somerset, and 

sf Kent. Means for Localisin 

Zehegreph Cables or Trenc 
eB, ch we designate Fault Searcher. (4d.] 
May 11, 1886.—The ‘‘ fault searcher” consists of a large number 
of turns of insulated wire wound round a frame. The ends of thé 
wire are connected to a telephone or other sensitive current 
detector which is placed in a quiet place. On setting up in the 
cable a current rapidly changing in direction or intensity the 
detector in connection with the “ fault searcher” will indicate 
such change. (Sealed October 12, 1886). 


7264, J. Fothergill, W. gs, and T. Briggs, 
Wakefield, Yorks. Ap tus for Stopping Engines. 
(8d, 5 Figs.) May 31, 1886.—According to this invention the 


handle of a cock for admitting steam or other pressure to the 
engine cylinder and thus stopping the engine, may be opened by 
means of a lever which is operated by a diaphragm which is in its 
turn actuated by a puff of air sent Srosah narrow pipes extend- 
ing to all parts of the building. (Sealed September 10, 1886). 


7407. A. M. Clark, London, (H. J. Smith, Mountain 
View, New Jersey, U.S.A.) Electric Fuzes. [6d. 4 Figs). 
June 2, 1886.—This invention relates to electric fuzes used in con- 
nection with an electric generator and circuit for igniting fire- 
works from a distance. The chief novelty consists in the employ- 
ment of a plug or cap of pose Pap explosive or combustible 
material instead of a metallic cap for retaining the explosive charge, 
and closing the end of the case, thereby avoiding the destructive 
explosion of the fireworks. (Sealed September 7, 1886) 


8458. R. Robinson, Gateshead. Improvements in 
Steam, Air, Gas, and Water tons. (6d. 4 Fiys.) 
June 28, 1886.—Inventor claims oblong spiral springs in up- 
right position incased in a junk ring, varying in number for the 
different sizes of pistons, with a circular surface ring between the 
junk ring and the piston rings, so placed as to receive the upright 
oblong spiral springs and keep them in an exact position when the 
roy ngs are expanded with equal tension. (Sealed October 5, 


9706. W.A. Loud, Sp field, Maas.,U.S.A. Trac- 
tion Wheels. [6d. 3 Figs.) July 27, 1886.—Inventor claims a 
traction wheel having a series of bars projecting from the oppo- 
site sides of the rim, at right angles to the sides of the wheel. 
(Sealed November 5, 1886). 


Pi Sutton, Surrey. (J. J. A. Aubert, 
Lausanne, nd.). Electric Meters. (6d. 4 Figs.) 
July 28, 1886.—The object of this invention is the construction of 
an apparatus for measuring and ring the duration of the 
passage of an electric current. The pendulum of a cleckwork 
movement is governed by a small electro-magnet worked by the 
electric con When the current , the armature 
attracted by the magnet, releases the pendulum of the clockwork 
movement which commences torun and measures the exact dura- 
tion of the passage of the current. But when the latter is inter- 
rupted, the armature, being pulled by a spring, and being no longer 
attracted by the magnet, resumes its original position, and the 
clock is stopped. The apparatus shows at a glance the number of 
{Sone and minutes = ng which the current has been used. 


5, 1 
10,030, A, Millar, Glasgow. Magestemoters for 
Indica’ the Intensi ee Produced b 
ta dklegtro- ~ A or their Equivalents, (ed. 


Magn 

3 Figs.) August 5, 1886.—One or more small bars of soft iron are 
attached to an axis which is free to turn between bearings in a 
frame. When the armatures on the axis are placed near the pole 
of a magnet and pointing towards it, the magnetic attractions 
hold the armatures in that position with a degree of force which 
varies with the intensity of the magnetism produced by the magnet. 
The t of force required to twist or rotate the axis carrying 
the armatures will then be an indication of the intensity of the 
magnetism produced by the magnet. The twisting force is sup- 
and is indicated by a pointer moving 





ed by a spiral spring, 
= anaes Deosnter 12, 1886). 


15,936, H. W. Wimsh' Anerley. Surrey. Method 
of Eq the Power Given Off by Gas or other 
Engines or Mo [ 2 .]) December 28, 1885,— 
According to this invention a fixed and also a loose flywheel con- 
nected by springs are employéd to equalise the speed and effort 
by absorbing the power in a meee d or other elastic medium before 
it is transmitted to the flywheel or pulley which drives the ex- 
ternal machinery. (Sealed August 31, 1886). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of Evammmgrine, 35 and 36, Bedford- 
street, Strand. 
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The Naval Annual, 1886. By Lorp Brassry, K.C.B. 

Portsmouth: J. Griffin and Co, 
[Szconp Notice. ] 
In our former notice of this book we confined our- 
selves chiefly to a review of some of Lori Brassey’s 
figures and statements so far as they referred to a 
comparison of our own and the French navies. That 
England has on the whole a great advantage is 
apparent, but whether this superiority is commen- 
surate with the enormously greater duty that would 
be required from our Navy in case of war is a 
question that is not dwelt upon by the author, and 
therefore we are not called upon to deal with it here. 
It is apparent, however, that this problem lies at 
the root of all considerations as to the adequacy or 
inadequacy of the Royal Navy, and it is one on 
which our national existence so entirely depends 
that it ought to be placed beyond the pale of con- 
troversy. 

It is evident, from consideration of space alone, 
that we cannot treat the information contained in 
the book respecting other foreign navies so fully as 
we have that of our greatest rival, neither can we 
enter into a consideration of the countless chances of 
warfare that would arise through possible alliances 
of naval powers against us, interesting as such a 
study would prove. In following out such a train 
of thought, however, we are at once confronted by 
a comforting fact. Italy stands third on the list as 
a naval power, and, unless vast changes should 
arise in the aspect of European politics, she may 
always be counted as our ally rather than our 
enemy. She has, built or building, over 120,000 
tons of first-class battle ships ; all these vessels, ten 
in number, are of high speed, of great coal endur- 
ance, and heavily armed. The following are the 
names and tonnage : 





Tons. 
Duilio bas shee 23 ae = 10,570 
Dandolo _... Roe od <o ae 10,434 
Italia a ee aia e saa 13,851 
Lepanto __... = ae ny s 13,851 
Francesco Morosini 11,000 


Ruggiera di Lauria as fia u 11,000 











(For Description, see Page 660.) 
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Tons. 
Andrea Doria _... be - + 10,000 
Re Umberto ee xy ee tt 13,251 
Sicilia das ae ty A he 13,251 
Sardinia... 13,251 


Of these only the first three are complete ; the 
following four are launched, and the last three are 
still on the stocks. 

It is a comforting thing to British shipowners and 
to British food consumers too, for that matter, to 
think of these magnificent and costly vessels now 
progressing in Italian yards. Where Italy’s want 
for such vessels arises may be well left to Italian 
statesmen and tax-payers to consider, but there is 
no doubt that they would prove a most glorious 
addition to our own Navy should we ever form an 
offensive and defensive alliance with Italy. The 
Italia will carry her four 110-ton guns at a speed of 
18 knots, and doubtless her sister ship, the Lepanto, 
will do as well. They will each stow away 1650 
tons of coal, which will enable them to steam a dis- 
tance of 8900 knots atten knots speed. Sir Cooper 
Key, one of our very highest naval authorities, has 
said that these ships could never cope with the 
strongest of our own armoured vessels ;* but allow- 


ing this to be true, neither England nor France has | 


a ship that would stand a chance with them, and 
from which they could not get away if necessary. 
Our 18-knot armoured ships are represented by the 


belted cruisers of the Aurora class, of which the | 


Narcissus, described in our issue of the 17th inst., 
is an example. These are of 5000 tons displace- 
ment, and each carry two 9.2 in. guns, France has 
no armoured vessels approaching this speed, her 
fastest ship in this category being the powerful 
battle ship Dévastation, of 10,100 tons and 15.17 
knots speed. She will carry 610 tons of coal, a 
supply which will enable her to steam 2800 knots 
at 10-knot speed. The French armoured ships 
Marceau, Hoche, Neptune, and Magenta, each 
about 10,600 tons, will steam 15 knots. They will 
each stow 600 tons of coal, a supply enabling them 
to cover 3500 knots at 10 knots speed. These are 
the best figures in the matter of coal endurance 
the French Navy can show in armoured vessels. 





* See ENGINEERING, vol, xli., page 382. 
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In our own Navy, the greatest coal endurance 


| amongst armoured ships, taking them as a class, is 


possessed by the belted cruisers of the Aurora type, 
sister ships to the Narcissus just referred to. These 
will each carry 900 tons of coal, with which they will 
be able to cover 8000 knots at a 10-knot speed. They 
are, however, comparatively small vessels. Their 
limit of coal endurance is only exceeded by two 
armoured vessels in our Navy. ‘These are the 
‘¢* Admirals” Collingwood and Rodney. The latter 
is put down as a 17-knot ship, and will carry 1200 
tons of coal, sufficient for 8500 knots at 10-knot 
speed. She has four 68-ton guns. The Colling- 
wood has the same coal endurance capacity ; whilst 
the Benbow has accommodation for a like quantity 
of fuel, but it is estimated to carry her only 7100 
knots. We have eight armoured vessels of 8000 
knots or more coal endurance, six of these being 
the 5000 tons displacement belted cruisers of the 
Aurora type. There are eight vessels of over 7000 
knots. Four of the latter are of the Admiral class 
of about 10,000 tons, two are over 10,000 tons, 
whilst the remaining two are over 7000 tons. The 
Inflexible would steam 5200 knots and the Nile 
and Trafalgar 6500 knots without recoaling. To 
| sum up, England has amongst armoured ships eight 
of 8000 knots and over, eight of between 7000 
and 8000 knots, four between 6000 and 7000 
knots, six between 5000 and 6000 knots, two be- 
tween 4000 and 5000 knots, and one between 2800 
and 4000 knots. These include ships launched 
or building. Amongst other nations we. find 
the following armoured ships as noteworthy 
in the element of coal endurance. Brazil has the 
Riachuelo, 5700 tons, 4500 knots. Germany the 
Deutschland and Kaiser, each 7676 tons, 3400 knots. 
Austria the Tegetthoff, 7390 tons, 3300 knots. 
Japan the Fu-Soo, 3718 tons, 4500 knots. Russia 
has the turret-ship Peter the Great, of 8749 tons. 
| Her stowage capacity is put down at 1200 tons, but 
| the distance this will take her is not set down in 
| Lord Brassey’s tables. This is the same quantity 
|of fuel that is carried by our own Admirals, and 
the Impérieuse and Warspite. The latter are each 
7390 tons and will steam 7300 knots. The Howe 
lis 9700 tons and will steam 7200 knots, The Rus- 
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sian ship, being an older vessel, would doubtless 
not make such a good average as our own ships, 
although it must be remembered she had new 
machinery placed in her at Fairfield about five 
years ago. ; 

The question of coal endurance is one of the 
very highest importance, and seldom receives the 
consideration it deserves. The figures under this 
head quoted in the Annual cannot fail to prove of 
the greatest value to naval critics. In our brief 
summary we have referred to all armoured ships 
having an endurance of 2800 knots and over, this 
limit being selected in order to admit the French 
armour-clad Dévastation. 

Coal endurance is of no less importance in un- 
armoured than in armoured vessels, but very few 
details for foreign vessels are given under this head 
in Lord Brassey’s work. In our own Navy the 
torpedo depdt ship Heecla, built as an Atlantic liner, 
far surpasses anything else according to the tables, 
but there is evidently a misprint in the figures, as 
according to these she would burn nearly a ton of 
coal a mile, which, however, she could afford to do 
as she would carry 22,000 tons(!), her displacement 
being 6400 tons. As an instance of remarkable 
coal endurance in small craft it may be mentioned 
that Mr. Yarrow has stated that the large torpedo 
boats built by his firm and having a displacement 
of 90 tons, will steam from 2000 to 2500 knots 
without recoaling. The coal carried would be 
about 25 tons, The partially protected second- 
class cruisers of the Leander type are, however, 
good examples of coal endurance. They have a dis- 
placement of 3750 tons, and will carry 1000 tons 
of coal, enabling them to steam 11,000 knots at a 
10-knot speed. The coal capacity for French un- 
armoured vessels is only given in two or three 
instances. One of these is the cruiser Sfax, of 
4488 tons, which will carry 6200 tons of coal. The 
only vessels worthy to be compared with our 
cruisers, of which figures are given in the tables, 
are the two Japanese protected cruisers Naniwa 
and Takatschio, of 3600 tons, which are set down 
as capable of steaming 9000 knots at 13 knots speed, 
the coal capacity being 800 tons. This gives a very 
high efficiency, but, unless we are mistaken, the 
designer of these vessels only anticipated that they 
would cover this distance without recoaling at a 
speed of 8 to 10 knots. This would be a very 
different matter, but possibly actual experience 
may have justified the more favourable estimate. 
In any case these two warships, built at Elswick 
and designed by Mr. W. H. White, are most suc- 
cessful craft, with their two 26-centimetre, and six 
15-centimetre Krupp guns and 18}? knots speed with 
forced draught. 

The tables setting forth the respective strengths 
of various powers, upon which we have in this 
review chiefly based our remarks hitherto, form 
the most valuable feature of the book. In these 
every naval power is included, and the details given 
are very full. We should have welcomed a few 
particulars of the machinery ; but the engineering 
aspect of the Navy is one that has received com- 
paratively little attention throughout the book. 
The author has taken many of the principal dimen- 

‘sions and other details of the foreign ships from 
the Austrian Marine-Almanach, but the matter so 
collected and arranged has been supplemented by 
information gathered from a variety of sources, such 
as periodicals, newspapers, Navy Estimates, &c. 
The author appears on the whole to have been 
fortunate in avoiding errors, and although in a few 
cases there are statements likely to mislead from 
telling only a partial truth, absolute misstatement 
is at any rate rare. 

There is one error, however, which Lord Brassey 
has fallen into, which it is as well to point out. 
In speaking, on page 203, on the question of 
forced draught in relation to the trials of the Scout, 
the author mentions ‘‘ the device of closing the 
stokeholds, and forcing air by fans.’ He continues : 
‘* This modern improvement, which is of inestimable 
value in reducing the size and cost of fast ships 
of war, was first devised by Mr. Thornycroft 
for ‘locomotive’ marine boilers, and was then 
adapted by the French engineers to ordinary marine 
boilers.” So far, possibly, the statement is in the 
main correct, although many years before Mr. 
Thornycroft built his first torpedo boat, Mr. L. E. 
Fletcher patented an arrangement by which air was 
forced into a closed stokehold to increase the 
draught in the furnace. But Lord Brassey goes 
on to say that ‘‘our engineers have followed” the 
French engineers, and that ‘‘ the fast vessels de- 





signed by Sir W. Armstrong and Co., and engined 
by Messrs. Hawthorn, have owed their high speed 
to this device ; to which they were guided by the 
trials of the Satellite and Conqueror, as arranged 
by Mr. James Wright, Engineer-in-Chief to the 
Royal Navy.” This statement is incorrect, and 
as the question is one of some importance from 
an historical point of view, it will be well perhaps 
here to state the actual facts. In September, 1879, 
Messrs. R. and W. Hawthorn contracted with 
Messrs. C. Mitchell and Co, to supply machinery 
for three vessels, of 2700 horse-power each, and 
with this machinery forced draught was to be used. 
These vessels were constructed by Messrs. Sir W. G. 
Armstrong and Co., and were tried in the years 
1880 and 1881. So far as we are aware, they were 
the first sea-going vessels other than torpedo boats 
in which the principle of forced draught was carried 
out. In August, 1881, at the summer meeting of the 
Institution of Mechanical Engineers, held in New- 
castle, Mr. F. C. Marshall, of the firm of R. and 
W. Hawthorn, read an important paper ‘‘On the 
Progress of Marine Engineering,” and in this he 
referred to the advantages of forced draught not 
only as applied to naval vessels but also to steamships 
of the mercantile marine. At one of the 1881 trials 
to which reference has been made, Mr. Wright, the 
recently retired Engineer-in-Chief to the Royal 
Navy, was present, and it was soon after this, i.e., 
in the middle of 1882, that the trials were carried 
out with the Satellite, Heroine, and Hyacinth. 
Trials with the Conqueror were made on the 24th 
and 26th of January, 1883. The results of these trials 
were very fully recorded in the able paper read by 
Mr. Butler, of the Admiralty, before the spring 
meeting of the Institution of Naval Architects. 
These records may be found in our columns, but 
we have thought it as well to call attention to them 
as it is desirable to preserve accuracy as far as 
possible in such matters. . We can easily under- 
stand how Lord Brassey has been led into the 
error, as Mr. Butler’s paper attracted a great deal 
of attention, and was exclusively on the subject of 
forced draught, whilst that question was but an 
incident in Mr. Marshall’s paper. The study of 
the principle of forced draught in warships by Mr. 
Wright and those who worked with him—and in 
speaking of this subject the name of Mr. R. Sennett 
will always claim a prominent place—has led to the 
most gratifying results, as may be gathered from a 
comparison of the speeds of our vessels in the 
present day compared to those of a very short time 
ago. It may be added as an addition to the above 
facts that in the autumn of 1882 Messrs. Haw- 
thorn negotiated with the French Ministry of 
Marine for the construction of the machinery of the 
Condor, which on trial developed 3700 indicated 
horse-power under forced draught. It will also be 
remembered that this firm constructed the ma- 
chinery for the Esmeralda, the Giovanni Bausan, 
and the Italian torpedo cruiser Etna. 

In speaking of the Scout it is said in the Annual 
that a speed of 17.577 knots was made. Sucha rate 
of steaming may have been reached, but we believe 
on the official trial the full power speed, with forced 
draught, did not quite touch 17 knots. In the 
earlier trials of this vessel there was ‘some trouble 
with the boilers through priming, and although the 
174 knots may, as we have said, have been made, 
yet we doubt if it was held for more than a short 
spurt. In any case it is desirable, wherever pos- 
sible, to take the performances of vessels on their 
official trials, in order that each may stand on a 
like basis of comparison with the rest. As the 
Admiralty have just ordered that a 96-hour trial at 
fully equipped draught shall take the place of the 
six-hour runs, official trial trip speeds will in future 
become a better criterion of the working rate of 
steaming. A few other minor discrepancies as to 
speeds, &c., might be noted, but we are not dis- 
posed to look our gift horse too curiously in the 
mouth—for a gift to the nation the ‘‘ Naval Annual” 
really is—and as a rule the information has been 
compiled with remarkable accuracy. Any one who 
has ever been engaged in the preparation of a work 
such as this, comprising a large mass of isolated 
facts and columns of figures, will appreciate the 
impossibility of preventing errors creeping in and 
the tremendous odds against them all being dis- 
covered and eliminated. For instance such a 
misprint as that which, in a long column of figures 
on page 70, puts the Mersey’s 8-in. guns down at 
12 tons each, would require a microscopic eye to 
detect, unless attention were especially called to it. 
Whilst speaking on these matters of detail we would 





suggest that somewhat fuller reference should be 
made between the illustrations of ships and the 
text ; a separate index to these illustrations, in 
addition to the references in the general index, is 
also a desirable feature. 

We have already referred to the optimist tone 
of the book, and this is apparent not only in Lord 
Brassey’s expression of opinion, but also in some 
cases in statements of fact. For instance, reference 
is made to the armoured cruisers Impérieuse and 
Warspite. The speed is said to be 17 knots, and 
mention is made of the armoured belt. No reference 
is made, however, to the unfortunate results of 
alterations to the design of these vessels. They 
have an armour belt of 7 ft. 6 in. deep, and it was 
intended that 3 ft. 3 in. of this should be above 
and 4 ft. 3 in. below water line. The construction 
of these vessels was so long in hand, and so many 
alterations were made, that the displacement was 
increased to the extent of entirely submerging the 
armoured belt with the exception of a narrow strip 
of 8 in., that being the extent to which the armour 
appears above water in sea-going trim and with 
bunkers full. The changes in armament and 
equipment added about 400 tons, and this equalled 
about 1 ft. of draught. In addition to this there 
was the change in coal carrying capacity. As 
originally designed the ship was to have had 400 
tons, but afterwards room was found for 900 tons, 
and it is this extra quantity, combined with the 
additional armament, that accounts for the increased 
draught. There is another fact about these ships 
worth noticing. It was originally proposed that 
they should have locomotive boilers, but the ex- 
perience with the Polyphemus soon showed the 
undesirability of such a plan, and the heavier 
ordinary boilers had to be fitted. Admiralty pro- 
fessional officials have been very unfairly blamed 
on account of these ships, but the latter is the 
only point for which they can fairly be held re- 
sponsible. This chopping and changing about 
whilst building does more to ruin the design of our 
warships than anything else. Notes and memoranda 
are sent backwards and forwards from Whitehall to 
the dockyard, and from the dockyard to Whitehall, 
until there is spent paper enough to outweigh the 
ship and ink enough to float her. It is this that 
makes our warvessels so enormously costly and drives 
zealous designers to despair, untilindeed they develop 
those official callosities which serve to mask ambition 
and afford necessary peace of mind. It is not the pro- 
fessional officials at Whitehall. or the dockyards, 
either constructors or engineers, who delay the com- 
pletion of ships by countless alterations, but chiefly 
naval officers and priviledged faddists who have 
this or that ‘‘improvement” and addition to 
suggest, regardless of the effect on the vessel as a 
whole. Constructors would be only too glad to 
design their ships to the best of their ability with 
all the aid that naval officers could give and then 
have done with the matter for once and all. This 
is the only sensible and economical course. The 
bill for alterations to the Impérieuse came to about 
70,0007. It has been decided within the last week 
or so, to take her masts out of her; so that the 
handsome frontispiece to the ‘‘ Naval Annual,” 
showing this ship with all plain sail set, becomes 
obsolete almost as soon as it has been published. 

Amongst the other features in this work to which 
we have not made reference are the following. 
A chapter on schools of naval architecture, another 
on the defences of coaling stations, another on 
mercantile auxiliaries, and another on the manning 
of the Navy. Following these is a résumé of the 
naval incidents of 1885, in which British, Austrian, 
French, and Italian evolutions and experiments are 
recorded. A large section is devoted to armour 
andordnance. This has been mainly compiled by 
Captain Orde Browne, R.A., the Lecturer on Ar- 
mour at the Royal Artillery College, Woolwich. 
Coming from so excellent an authority, we need 
hardly say the material is well selected and clearly 
put forth. This part of the work is extensively 
illustrated, most of the engravings being taken 
from our contemporary, The Engineer, or our own 
pages. There is a voluminous appendix containing 
a large mass of useful information on subjects con- 
nected with our own and foreign navies. 





YEAR BOOKS AND DIARIES. 
Walker’s Diaries for 1887. John Walker and Co., 
Warwick-lane, E.C. 
Walker’s pocket diaries are exceedingly well got 
up. They are printed on good paper, bound in 
Russian leather, and carry the pencil in a pocket 
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at the back instead of at the edge. They have 
the appearance of being able to withstand a year’s 
wear—a very important recommendation. 
Letts’s Office Diary and Almanack for 1887. 

ndon ; Cassell and Co. 
Messrs. Cassell and Co. are now the publishers of 
Letts’s diaries, and may be relied upon to sustain 
the reputation of these annual volumes, which are 
issued in a great number of different forms and 
sizes, and are arranged to suit every variety of 
business. Each diary contains a large amount of 
useful information, and in their arrangement these 
volumes embody the results of an extended ex- 
perience in this class of publication. 





Calvert's Mechanic’s Almanack and Workshop Companion 
for 1887. London and Manchester: John Heywood. 


4d. 
chive’ Mechanic’s Almanack maintains its popu- 
larity. The chief articles this year are on safety 
valves and crane and pulley block hooks and 
shackles, and appear shorter than usual, but besides 
these the book is brimful of workshop dodges, 
shrewd hints, racy tales of a mechanical turn, and 
honest advice. If every appentice would not only 

make himself conversant with its contents, but im- 

bibe the spirit of its author, we should have far 

less seamped work turned out of our shops. 

The Stock Exchange Year Book for 1887. je: | THOMAS 
Fon oa] Thictieth Year. London: Cassell and Co, 

Ss. . 

The Stock Exchange Year Book is so well and favour- 
ably known that it is quite unnecessary to give any 
account of its contents. A remark of the author is, 
however, well worthy of notice. Speaking of the 
large number of limited companies which have been 
brought out during the year, he animadverts in 
very severe terms on the reckless way in which 
directors proceed to allotment when the amount 
subscribed is quite inadequate to the needs of the 
business which it is proposed to carry on, and he 
suggests, as the Stock Exchange requires that two- 
thirds of the shares offered shall be taken up by 
the public before there is a quotation in the official 
list, that applicants for shares should make the 
issue of such a proportion a condition of their 
application. This would certainly be a check on 
reckless promoters and directors, 

Shipping Diary, Shipowners’ Directory, and Shippers’ Hand- 
Book, 1887. S. G. Marshall and Co., 7, Leadenhall- 
street, E.C. [2s. 6d.] 

Besides the usual information to be found in a diary, 
the book contains a list of mails to principal places 
abroad ; foreign telegram rates and time tables ; 
the moneys, weights, and measures of all countries ; 
a list of coaling stations and depdts ; the ports of 
the world, with a series of notes on each, giving the 
latitude and longitude, the nature of the harbour, 
the depth of water at neap and spring tides, the 
rise and fall of tide, the cost of pilotage, port 
charges, and facilities for coaling ; a list of names 
and addresses of shipowners, of ship and insurance 
brokers, of shipbuilders, of anti-fouling composi- 
tion manufacturers, of average adjusters, of crane 
makers, of diving apparatus manufacturers, of boiler 
makers, of steam coal merchants and exporters, of 
ship repairers, of steam launch and tug builders, of 
steering gear manufacturers, and of Lloyd’s agents ; 
the night signals of the principal lines; and the 
names of local marine boards. The lists of manu- 
facturers do not appear to be complete in all cases, 
but they contain a large number of names, and will, 
no doubt, prove of use to shipowners. 

The Shipping World Year Book; a Desk Manual in 
Trade, Commerce, and Navigation. 1877. London: 
The Shipping World Office. [2s. 6d.] 

The Shipping World has issued the first of a series 

of year books for the benefit of its readers, and of 

that portion of the public interested in maritime 

affairs. This volume is filled with information of a 

very practical and useful kind, and will prove 

valuable in economising time and labour in ship- 
owners’ offices. Among the more important sections 
we notice a digest of the shipping Acts, showing the 
exact state of the laws relating to vessels, passengers, 
seamen, pilotage, and the like. This is followed by 
the Board of Trade regulations, Customs regula- 
tions, London rates of freights, and railway rates. 

To aid the shipper’s calculations the distances from 

the principal British ports to foreign ports are 

given, and the railway passenger rates between 

London and the chief towns in the country. In 

the statistical portion we find the imports and ex- 





ports between England and the principal colonies 
from 1855 to the present time; also between 
England and foreign countries. Several pages are 
given to a copy and an explanation of the Board of 
Trade Tables of Freeboard. The Pilotage Rates of 
the World occupy seventy pages, and appear to in- 
clude every port of any importance ; the Towage 
Rates fill thirty pages, and are followed by a Port 
Nirectory, extending over 126 pages, and giving 
the particulars of each harbour, the depth of water, 
the charges, and the principal exports and imports. 
A very full abstract of the tariffs of the world con- 
cludes the work, which would be rendered more 
handy by the addition of a table of contents, and 
by the pages being headed to give a clue to the con- 
tents. At presenta little care is needed, when 
tables extend over many pages, to prevent one being 
mistaken for another. No doubt many minor im- 
provements will be made in the second issue, and 
will add to the assured popularity of the book. 





An Almanack for the Year of Our Lord, 1887. By JosEPH 
Wuirakrr, F.S.A. Containing an Account of the 
Astronomical and other Phenomena, a large Amount 
of Information respecting the Government, Finances, 
Population, Commerce, and General Statistics of the 
British Empire throughout the World, with some 
Notices of other Countries, &c. London: 12, Warwick- 
lane, Paternoster-row. [2s. 6d.] 

This wonderful book still increases, both in quality 

and quantity, the new issue extending to 632 

closely printed pages. The volume has undergone 

complete revision this year, but it is already so well 
known andsoextensive that it is only possible forusto 
point out briefly the subjects which are entirely new. 

The first to be noticed are full analyses of the Irish 

Government and Irish Layd Bills, which led to the 

overthrow of the last Gladstone Administration. 

These Bills form the key to the present political 

situation, and therefore a complete statement of 

their scope and object forms an essential part of the 
history of the year. Next comes a long article on 
the merchant shipping of the world. This is based 
on that splendid volume, ‘‘ Lloyd’s Universal 
Register of Shipping,” which we noticed some time 
ago, but, nevertheless, contains a considerable 
amount of information which does not appear 
there, besides presenting the statistics of that book 
in an abbreviated and very intelligible form. It 
calls special attention to the very serious dangers 
which threaten the shipbuilder and owner from the 
system of subsidies which is arising in the countries 
of the Continent. For instance, in France the 
amount paid yearly as subsidies to native ship- 

builders and shipowners has risen from 150,000). 

the first year, to 500,000/. for the last year. The 

result is that French steam tonnage has increased 
over 50 per cent. during the last seven years, and 
now stands second to Great Britain alone. 

This article is followed by a well-written and 
judicious summary of the strengths of the war fleets 
of the world. In estimating the value of modern 
men-of-war, it is difficult, if not impossible, to select 
a satisfactory basis of comparison; one authority 
takes displacement, another speed, another number 
and size of guns, and soon. In the case before us 
the vessels of the European navies are ranged in 
two tables; in the first the order of merit follows 
the thickness of the armour, and in the second it 
follows the weight of the guns. This arrangement 
is not, of course, perfect, but is much superior to 
classing vessels according to their displacement. 
The author adduces, in support of his plan, the 
case of the Merrimac and the Monitor. The 
former, with four inches of armour, proved more 
than a match for the combined attack of five heavy 
Unionist wood frigates, but the next day had to suc- 
cumb to the Monitor, which had an additional inch 
of armour, with heavier, although fewer, guns. If 
her chances had been calculated, either on the basis 
of displacement or the number of guns, she would 
have declined the first conflict, and entered on the 
latter with the certainty of victory. We have 
already, in other articles, discussed so fully the 
position of our fleet that it is not necessary to 
pursue the subject further, except to note that 
the article, while pursuing another line of com- 
parison, leads to the same conclusion that we have 
so often urged, namely, that our naval power is quite 
insuflicient. There are forty-four guns on fourteen 
French and Italian ships which can pierce the 
armour of every English ship, while England pos- 
sesses only eighteen guns on five ships which can 
pierce the armour of every foreign ship. We have 
thus less than one-third of the ships, and a little 
more than one-quarter of the guns, A further 





table gives an account of all cruisers having a speed 
of 16 knots and upwards, built and building, and 
here again, in spite of all which is being done, the 
comparison is unfavourable to ourselves. Even 
if we call our merchant marine to our aid, our 
position is not safe; we have only ten steamers 
which have actually accomplished 16 to 18} knots 
on Transatlantic voyages week after week, and but 
fifteen others with speeds ranging from 144 to 
16 knots. On the other hand, there are nine 
foreign cruisers, built and building, with nominal 
speeds of 19 knots, that is, with actual speeds about 
equal to, or rather less than, our ten swiftest mer- 
chant vessels, so that it is only those latter which 
could overtake the cruisers if they were sent against 
our commerce. We have nota single armed ship 
that could catch those foreign cruisers, and. it is 
certain that Atlantic mail boats, even if provided 
with guns and torpedoes, would stand a poor chance 
against them. Fortunately, the nine vessels are 
in many different hands and could not all be 
brought against us at once. 

The Municipal Directory of England and Wales 
is a new feature in the volume, and gives the 
population and rateable value of each town, together 
with the names of the mayor and town clerk. 

The foreign Orders of Chivalry is a subject of 
interest to some persons also, who want to appraise 
the position of the decorated foreigners they meet 
in society. 

The last addition is an annal of Her Majesty’s 
reign, which comes very appropriately at the 
jubilee year. These are the principal novelties 
which we notice, but many of the articles show 
considerable additions, and the whole volume more 
than sustains the reputation of the series. 


AUSTRALIAN INDUSTRIES. 
(Concluded from page 648.) 

No one, we fancy, would be disposed to grudge 
the promoters of a struggling industry in a new 
country the benefit of a modest 4 or 5 per cent., if 
that was all that was contended for and required 
to make them prosperous and their employés 
happy. Moreover, it is reasonable that any allow- 
ances in respect of expenses which could actually 
and properly be saved by manufacturing in the 
colonies, should be taken into account in comparing 
colonial and foreign tenders. But we venture to 
say that any saving to be effected in the items 
named by the minister in his reply to the deputa- 
tion, quoted in the earlier portion of this article 
(page 647 ante), will prove on close examination to 
affect the question to a very inconsiderable amount. 
Evidently the minister was conscious of this, and 
endeavoured by a string of high-sounding terms to 
magnify their importance for the gratification 
doubtless of his audience. The terms used by him, 
namely, “ freight, charges, commission, and super- 
vision,” stated in plain language, amount to no- 
thing more than freight (including insurance) and 
inspection during the process of manufacture. Of 
these two, the latter—which after all is a small 
amount—clearly cannot be materially affected by 
the place of manufacture, unless, indeed, it be to 
increase the cost if done in the colony. On the 
other hand the lowness of the rates charged for 
transport to Australia—the other item named—is 
one of the main elements in the question to which 
we referred in our last issue as militating, in com- 
bination with the high scale of wages in the colony, 
against the development of local manufactures. By 
the Railway Report of New South Wales for 1884 
(the last report as yet to hand) we find that the 
amount paid for freight and insurance on the 
45,984 tons of materials (including 44 locomotives 
and 13 motors) imported in that year for railway 
purposes, of the value of 507,163/., was, for freight, 
35,3991., or 15s. 5d. per ton, and for insurance 
4160/., or 1s. 10d. per ton; or, together, equal to 
7.6 per cent. on the cost of the plant and material 
imported. It is evident, therefore, that even if 
the whole of the transport charges could be 
abolished by limiting the work to local manu- 
facturers, the amount to be saved as an offset 
against the high scale of wages demanded in 
the Australian colonies, is comparatively insig- 
nificant. There is little doubt, however, that a 
large proportion of the money now paid for trans- 
port would continue to be expended in the im- 
portation, under one guise or another, through the 
agency of ‘‘middle-men,” and in a more or less 
finished state, of much of the material used by the 
local manufacturers. That this would be so was 
practically admitted by the minister in his reply to 
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TANK LOCOMOTIVE FOR THE IMPERIAL GOVERNMENT RAILWAYS OF JAPAN. 


CONSTRUCTED BY MESSRS, KITSON AND CO., LEEDS; FROM THE DESIGNS OF MR. B, F. WRIGHT, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 660.) 





New South Wales.” 


‘*employers” of that day, at all events, provided | sions. The price quoted by the successful tenderer | 13001. to 1430/. per engine. 
in this country was, as stated by the minister, | 


special plant and machinery, and had the interests 
of the local iron trades, and of the ‘‘ painters, 
glaziers, sailmakers, and other tradesmen” really 
at heart, may be judged from the fact that after 
securing a substantial contract for 42 locomotives, 
avowedly to be made in the colony at a corre- 
spondingly high price, they ordered—as we learn 
by the Railway Report of 1875—a large number of 
these engines from a firm in this country, who im- 
ported the engines practically finished and complete 
—the local contractors doubtless pocketing the dif- 
ference between the import and the contract price. 
It is not to be wondered at, therefore, that a second 
experiment to ‘‘ foster local manufactures” was post- 
poned for a period of nearly ten years, or until 1878, 
when tenders for the manufacture in the colony of 
100 locomotives to cover a period of five years were 
invited. By the Railway Report we find that tenders 
for the supply of 66 of these engines were received 
from local firms ; 48 were let to one firm in Sydney 
at 163;264/., and 18 to another at 59,250/., or at 
an average price for the 66 engines of 33701. each. In 
the following year, under the auspices apparently 
of a free trade ministry, tenders for 38 locomotives 
were invited bothin this country and in the colony, 
as referred to by the minister in his reply to the 
deputation, and the figures given by him enable a 
comparison to be made between the import price 
and the price at which the 66 locomotives were let 
in the previous year to the local firms, as the ‘‘ re- 
turn of rolling stock” given in the Railway Report 
shows that the engines tendered for in each case 











The extent to which the| were substantially of the same power and dimen- | price in this country of these parts would be from 


Taking the mean of 
these sums, and adding, say, 80/. per engine for 


92,2401. for the 38 engines, or 2430]. per engine, transport charges, the cost of these imported parts 
delivered complete and in working order on the| may be taken at 1430/. per engine. As this amount 


railway at Sydney. The price at which the loco- 
motives were let to the local firms in the pre- | 
vious year was, as we have seen, 3370l. per'| 
engine. The premium thus paid to the local 

firms under the five years’ contract amounted to no 

less than 940/. per engine, or equal to an addition 

of about 39 per cent. 

The minister quoted from the Report of the Com- 
missioner for Railways for the year 1880 to show 
that 38 per cent. was regarded by the Government 
then in office as being too great a concession to 
make to local manufacturers, although an equally 
high, or even higher, price per engine appears not 
to have been considered by the Government in 
office when the five years’ contract was let, too great 
a concession to make, showing how capricious for- 
tune may be even to local manufacturers when the 
question is left to be determined by the political 
exigencies, or the protectionist proclivities of indi- 
vidual ministers. Although the result of the ac- 
ceptance of the tenders of the local firms was on the 
very face of the transaction to commit the country 
for five years to pay a premium of 39 per cent. over 
the import price, this amount does not really repre- 
sent the matter in its entirety, because the specifi- 
cation under which the colonial firms tendered per- 
mitted them—by reason of their inability to produce 





them in the colony—to import a large number of 


was spent out of the colony, and therefore in no 
wise benefitted ‘‘ local manufactures,” itmust clearly 
be deducted from the price at which the finished 
locomctives could be imported—and in fact were 
being imported from this country during the 
currency of the contract—to enable the actual pre- 
mium paid to the local manufacturers to be com- 
puted. Deducting 1430/. from the import price, 
namely, 2430/., there remains 1000/. per engine as 
the cost to the colony, if imported, of the work 
really done in the colony v..ler the contract with 
the local firms for which they obtained a premium, 
as we have seen, of 940/., or no less than 94 per 
cent. 

In view of such favours at the hands of those in 
office when the contract was let, it is not to be 
wondered at that the members of the deputation 
treated with something approaching to scorn the 
minister's comparatively insignificant, yet hand- 
some, offer of ‘‘ 5 or 10 per cent.””—a tone of scorn 
which forced from him an expression of hope that 
‘they would be reasonable in their requests, as they 
(the Government) would be reasonable in dealing with 
them.” Thecase, however, illustrates very forcibly the 
folly of the colony in leaving so important a ques- 
tion as that of ‘‘ fostering local industries” to the 
capricious or interested decision of the minister or 
government for the time being in power. This 


parts in a more or less finished state. The selling | feature of the case was so self-evident, that the 











660 


ENGINEERING, 


[ Dec. 31, 1886. 








minister, as will have been noted, could not avoid 
alluding to it. We fail, however, to see that his 
suggested solution of it is a just or reasonable one, 
His proposal to call for tenders for a series of years 
might be all very well if free competition between 
manufacturers in the colony and out of it were the 
recognised and active principle followed in placing 
the contracts. Otherwise, it simply enables the 
ministry of the day with protectionist proclivities 
to tie the hands of subsequent ministries, and to 
curry favour with, and secure the support of, the 
artisan section of the electorate at the expense of 
the community at large. Besides, the minister's 
proposal was, as will have been observed, in excess 
of what the deputation required, the aim of the 
deputation being clearly high prices rather than 
long contracts. In reply to the minister’s remark, 
‘* Do I understand that tenders should be called 
for works for that term (three years) definitely ?” 
The chairman of the Employers’ Association re- 
marked, ‘‘ No; but we feel certain if an order is 
once given, orders will afterwards be continued.” 
In fact, the folly and insincerity of the whole affair 
is at once seen, when it is considered that the 
attempt to foster local manufactures by giving con- 
tracts at ahigh premium in favour of local firms for 
terms of five years, had already been tried on two 
occasions (the one in 1869-75, the other in 1878-84), 
both of which had proved utterly abortive, as the 
very assembling of the deputation and their piteous 
story madeabundantly manifest. The abortiveness 
of the attempt may be further judged from the facts 
disclosed hy the Railway Report for 1884, namely, 
that of the 66 locomotives contracted for by the 
Sydney firms to be completed in five years, only 22 
had been supplied by the close of the contract time. 
We have already alluded to the way in which the 
local firms treated the contract for locomotives of 
1869-75. 

In the neighbouring colony of Victoria they do 
things in amore manly and straightforward manner. 
Although we think their protective policy is a 
mistake, and adverse to the general interests of the 
colony by largely increasing the cost of the railways 
and other public works, we are free to acknowledge 
that their political leaders have the courage of their 
opinions. By the adoption of a protective tariff 
they put matters on such a footing that he who 
runs may read, and at the same time place the 
question of fostering local manufactures beyond 
the control and caprice of individual ministers. If 
New South Wales is prepared to abandon her free 
trade policy and to follow the lead of Victoria, well 
and good. But if not, then we would urge upon 
her people, in their own interests, as well as in the 
interests of free trade in general, the expediency of 
impressing upon their leading politicians, and, 
through them, upon their ministers from time to 
time in oftice, the advantage, as well as justice to 
the community at large, of leaving ‘‘ local manu- 
factures”’ to take care of themselves. 

We have already written at so great a length as 
to leave little space for reference to the second 
resolution submitted by the deputation. We may, 
however, remark in passing that it seems to us to 
have had its origin in the consciousness on the part 
of the movers of the resolution that they could not 
compete, even with a large concession in price, with 
the world at large, and therefore must needs have 
some further concession allowed them in the speci- 
fications. Not having the specifications before us, 
it is not possible for us to speak with confidence, 
but we must say that we fail to see how any “‘ modi- 
fication of designs or specification,” as required by 
the terms of the resolution, which would not be 
deleterious in its effect on the structures themselves, 
or one-sided in its operation as between manufac- 
turers within and without the colony, could mate- 
rially benefit the local firms. This view is rather 
borne out, we think, by the admission made by the 
chairman of the Employers’ Association, in reply 
to the minister’s request for the former to point 
out wherein the present specitications were objec- 
tionable, namely, that ‘‘ he did not come prepared 
to go into the details on the various points.” 

There is one other matter to which we may refer 
as standing in the way of any artificial extension of 
local manufactures by the system of subsidised con- 
tracts for a series of years, in so small a community 
as at present exists in the colonies, and that is the 
liability of the men to demand higher wages or to 
go out on strike, thus paralysing the employers 
whenever the workmen found them in their power 
under the onus of specific and long-standing con- 
tracts. On this point, the chairman of the Em- 





ployers’ Association, remarked: ‘‘It had been 
alleged that the firms would not be able to rely 
upon their men, because the latter might at any 
time go out on strike. With regard to that ques- 
tion, he would not say that there was no cause for 
fear, but he was now prepared to say that nothing 
of the kind would happen, as he had in his posses- 
sion forty-five documents which he had received from 
various svucieties that had signed written agreements 
and given every assurance that there should be no 
disturbance during the currency of three years, nor 
yet in connection with any work taken before the 
three years. With agreements such as these there 
could be no doubt of the work being satisfactorily 
carried out.” The very reference to the subject on 
the occasion is evidence of the serious nature of the 
question in the minds of the employers. It was of 
course necessary in the furtherance of the objects 
of the deputation to make light of it for the moment. 
Of course it is possible if the employers were suc- 
cessful in obtaining contracts at the enormous 
premiums suggested by members of the deputation, 
all would go well as between masters and men in 
the division of the plunder. But we venture to 
say that, assuming the local employers to obtain 
contracts at prices fixed by fair and reasonable com- 
petition with manufacturers out of the country, i.e., 
at prices which would require the colonial work- 
men to give their services at much lower rates than 
are now current in the colonies, it would be found 
that the division of profits between the masters and 
men could not be so easily adjusted as the deputa- 
tion represented, and that even the forty-five docu- 
ments referred to would be powerless to prevent 
the workmen ceasing to work when occasion suited 
them. 

As to the claim to superiority in the locally manu- 
factured articles over the imported ones advanced 
by the chairman of the Employers’ Association, it 
was, we doubt not, simply a rhetorical flourish be- 
fitting the occasion, and without any foundation in 
fact. It would have been, we think, going quite 
far enough if that gentleman had limited himself 
to claiming simple equality in workmanship. In 
fact, we have no doubt that if the matter were 
looked into critically and with an unbiassed eye, it 
would be found that much of the local work would 
not bear comparison with that which is obtained 
from this country, an opinion which, as we may 
note in passing, the chairman of the Employers’ 
Association felt bound to refer to as having found 
expression in the public press of the colony. 

In conclusion we may remark that one of the 
most curious remarks made on the occasion was, 
perhaps, that of the minister when he said : 
‘*If we borrow in England large sums to carry 
out public works, there is no doubt it is to the 
benefit of the colony to circulate the money here 
(i.e., in the colony) as far as possible.” It would, 
we think, have been more logical to have said that, 
if the colony goes outside its own territory, whether 
it be to England or elsewhere, to borrow large 
sums on the credit of the community at large, it 
is more than ever incumbent on its rulers to spend 
that money as economically and judiciously as pos- 
sible, and to refrain from squandering it in the 
support of individual or party interests, so that 
the colony may be in the best position to meet its 
engagements and to render further borrowings, as 
far as possible, unnecessary. There is, however, no 
limit to the straits to which persons may find them- 
selves put to bolster up their arguments when they 
allow themselves to be led for political reasons into 
an untenable position. 

The deficit of 2,000,000/. in the revenue of the 
colony, recently announced, will doubtless have a 
sobering influence on those who have hitherto 
shown themselves too ready to spend public money 
on political hobbies or in pandering to the interests 
of political cliques. 





INSTRUMENTS AT THE PADDINGTON 
ELECTRIC LIGHT STATION. 

Art the electric light installation at the Paddington 
terminus of the Great Western Railway Company, of 
which we gave a general account in our issue of May 
21, there are some instruments of an entirely novel 
design. Two of these we illustrate on page 655. 
Fig. 1 represents a domestic meter, which is placed in 
the engine-house for experimental purposes. The 
current passes round three coils, which by their attrac- 
tion draw in their cores against the resistance of a 
counterweight. A cord connected to the cores passes 
over a pulley on a shaft and rotates it. On this shaft 
there is a snail cam, and immediately above the cam 











there isan arm which at regular intervals descends 
until it touches the periphery of the cam, and then 
returns to its original position, actuating during its 
motion, a train of counting mechanism, When no 
lamps are burning the longest diameter of the cam is 
under the arm and touches it, so that the stroke is 
nil, As more and more lamps are set in action 
the cam rotates, leaving a longer and longer throw 
possible to the arm, and thus giving greater motion to 
the counting train. The arm is driven by clockwork 
constantly wound up by means of a tuning-fork kept 
in vibration by an alternating current. It will be seen 
that the meter is composed essentially of two parts: 
one which measures the strength of the current and 
rotates the snail in accordance, and a second which 
measures the distance between a fixed point and the 
edge of the snail at regular intervals, and adds all the 
measurements together. 

Figs. 2 and 3 show apparatus designed to render per- 
fectly safe the use of glow lamps in semaphore signals, 
by giving immediate notice upon the lamp becoming 
extinguished. In each lantern there are two lamps, 
and in each lamp circuit there is inserted one of the 
solenoids shown in Fig. 3. So long as one lamp is 
burning one of the solenoid cores will be drawn down 
and everything is- well. But should the lamp go out 
and the circuit be broken, the core will rise, and will 
make a contact with the screw above it. This com- 
pletes the circuit of a bell, which immediately rings 
and warns the signalman, who switches in the second 
lamp, and restores the light at the signal. The sole- 
noids are arranged in the cabin over a series of dises 
(Fig. 2) which bear numbers corresponding to the 
semaphores, and apprise the man at which lantern the 
lamp has failed. In the dynamo room at the central 
station there is also a series of corresponding discs on 
a bell, which simultaneously inform the engineer in 
charge that a lamp has gone out in connection with a 
certain cabin. It is his duty to send a man at once 
with a new lamp, and thus the period during which the 
lantern is dependent on a single filament is only a few 
minutes, 

Fig. 4 shows a portion of one of the main switch 
boards. The connections between the various mains 
grouped on the board are made by means of movable 


plugs. 








LOCOMOTIVE FOR JAPAN. 

WE give this week a two-page engraving of a six- 
coupled tank locomotive constructed by Messrs. Kitson 
and Co., of Leeds, for the Imperial Railways of Japan, 
from the designs of Mr. B. F. Wright, the locomotive 
superintendent of those lines, which are of 3 ft. 6 in. 
gauge. As will be seen from our illustrations, the 
engine is of the outside cylinder type ; the cylinders 
are 15in. in diameter with 22 in. stroke, and as the 
diameter of the coupled wheels is 4ft. the tractive 


= 1031b. for 


each pound of effective pressure per square inch on the 
pistons. 

The general design of the engine is so clearly shown 
by our engravings that but a brief description will be 
necessary. The boiler shell is of best Yorkshire iron, 
the firebox of copper, and the tubes of brass. The 
firebox crown is stayed direct to the shell, the stay 
bolts which pass through the shell plate taking hold of 
stirrups fixed to the firebox crown as shown in Figs. 1 
and 3, so that the upward expansion of the firebox 
when raising steam is freely permitted. No special 
stays are introduced to counteract the tendency to 
lateral distortion of the shell which is induced when 
this arrangement of vertical crown stays is employed, 
but the top plate is made of unusual thickness, namely, 
jin. The boiler is fed by two long stroke pumps 
worked from the crossheads and one injector, the 
pape being of the London, Brighton, and South Coast 

ailway pattern, designed by Mr. Stroudley. 

The frames are of the best Yorkshire iron, each in 
one plate, and planed all over on both sides. The 
arrangement of the cross-stays is shown by our engrav- 
ings, and it will be noticed that the bottom of the 
smokebox is formed by a heavy casting which aids 
materially in securing the ‘‘squareness” of the frames 
at that point. The axle-box guides are of cast steel, 
and fitted with adjusting wedges, while all axle-boxes 
are of gun-metal. The axles are of Vickers, Sons, and 
Co.’s crucible steel and the tyres are of the same 
material. 

The engine is fitted with a powerful steam brake 
acting on all the wheels, the brake cylinder being 
arranged below the smokebox, as shown in the longi- 
tudinal section. The water is carried in wing tanks 
and the coal in a bunker in the rear of the footplate. 
As will be seen from the weights given below, the dis- 
tribution of load on the wheels is very good. 

The particular engine illustrated is ‘‘ No. 54,” and 
between September, 1883, and March, 1886, she ran 
84,440 miles with an average consumption of 25,57 lb. 
of coal per mile, and cost for repairs 0.88d. per mile 
only. ‘The average number of vehicles hauled was 14, 
and their average weight loaded was 15! tons, while 


force which the engine can exert is 
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the line worked includes gradients of 1 in 40. Alto- 
gether the performance of the engine has been most 
satisfactory. We subjoina list of the chief dimensions, 
weights, &c, 
Cylinders : 
Diameters... 
Stroke of pistons 


Wheels and Axles : 
Diameter of wheels ... os ate eas 
Distance between centres of leading and 
driving wheels... aia pes 
Distance between centres of driving and 
trailing wheels ise és sag 
Total wheel base... aa 
Diameter of axles at centres a 
wheel seats... 
re Pe bearings 
Length of bearings ... ee oe 
Distance apart of centres of bearings 
Frames: 
Total length of frames 
Thickness re 
Distance apart ee 
Depth above horns ... 


ft. in. 
1-3 
110 


_ 
wmoooownn D> 


NMNANANO YN 
>] ° 


to 


ROS ot 


Boiler : 
Diameter of barrel ... 
Length ‘i mS 
Thickness of plates ... 
Length of firebox shell... és : 
Breadth Be at bottom aa 
Depth of bottom of foundation ring below 
centre of boiler... aid a ne 
Height of centre of boiler from rail was 
Thickness of top plate of firebox shell ... 
me other plates a ews 
Length of inside firebox at top, outside... 
bottom, out- 


_ 


KF COCCCORSNaS FOCHF NWUIOOw 
Oo 


” ” 
side ... Pr aa 
Breadth at bottom ... 
Depth at back inside 
sy front ,, 
Thickness of tube-plate 
<a other ,, me ae 
Length of tubes between tube-plates 
Diameter ,, at firebox end 
+s 3» 9) Smokebox end 
Number of tubes 


Diameter of chimney at bottom ... aa 
Working pressure, 140 1b. per square inc 


_ 


160 








sq. ft. 
Heating surface: Firebox... 70 
Tubes ... 757 
Total 827 
Fire-grate area Sa 114 
Tanks and Coal Bunker : 
Total capacity of tanks 1000 gals. 
Capacity of coal bunker 30 cwt. 
Weight in Working Order: 
tons. cwt. 
On leading wheels ... er 10 «65 
», Griving ,, as BE 2 
» trailing ,, 11 By 
Total 32 «il 
MISCELLANEA. 


Ata recent fire in Philadelphia the boiler of a steam 
fire engine exploded, doing considerable damage. 


The new vessel to be laid down at Portsmouth is a twin- 
screw composite sloop of the Bustard class, and will pro- 
bably cost about 25,000/. 


In consequence of the late heavy fall of snow the roof of 
a large building, 200 ft. long by 50 ft. wide, fell in, in the 
Royal Carriage Department at Woolwich Arsenal. 


An attempt is to be made to light the inner chambers 
of temples and tombs of Upper Egypt by electricity, so 
as to prevent the disfigurement caused by torches, &c. 


M. Jossi, of Antwerp, has invented an apparatus for 
the aération of cargoes of grain by means of compressed 
air. The new system, which is not expensive, is easily 
applied. 


The work upon the Boadicea, unarmoured corvette, 
which was arrested at Portsmouth for a few days, is now 
resumed. It is proposed to expend 26,000/. upon her refit 
and armament. 


The Times states that it is estimated that 25,000/. will 
be required to complete the Fearless, which has just been 
received from the contractors at Portsmouth, and a 
similar sum will be required to complete the Porpoise. 

A gigantic petition is being got up to present to the 
Queen, praying that, during the ‘‘ Jubilee” year, harbours 
of refuge may be commenced. The National Refuge 
i Society, 17, Parliament-street, has the matter 
in hand. 


The sailing and general committees of the Royal 
Thames Yacht Club have resolved that the jubilee year of 
Her Majesty the Queen, patroness of the club, shall be 
celebrated by an ocean yacht race, prize 1000 guineas, and 
open to all the world. 


The Sheffield Telegraph tabulates 44 limited companies 
mainly connected with coal, iron, steel, cutlery, military, 
marine, and railway material, edge tools, and other goods, 
Inthe44 companies there is a paid-up capital of 12,056,757/., 
and the present market value of the shares is 9,886,095/. 


During last year the paid-up capital of Messrs. Vickers, 





Sons, and Co., River Don Works (steel castings, ordnance, 
&c ), has increased by 780,000/. ; Messrs. Samuel Fox and 
Co., Stockbridge (steel, &c.), by 199,500/. ; and Messrs, 
Joseph Rodgers and Sons (cutlery and plated goods), by 
113,1007. 


The statement that the submarine boat recently ex- 
hibited in Tilbury Docks had stuck in the mud has been 
taken exception to by the dock authorities. An examina- 
tion has been made with the result that there is shown to 
be 37 ft. of water and 1 ft. of muddy sediment above the 
solid clay. 


The Burnley, Clitheroe, and Sabden Railway Company 
is a new undertaking, with a capital of 168,000/., incor- 
porated for the purpose of constructing a railway from the 
North Lancashire loop line of the Lancashire and York- 
shire Railway at Read to the Blackburn and Hellifield 
line of the same company. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended December 19, 
amounted, on 15,386? miles, to 1,130,010/., and for the cor- 
responding period of 1885, on 15,244 miles, to 1,147,120/., 
an increase of 142? miles, or 0.9 per cent., and a decrease 
of 17,110/., or 1.4 per cent. 


The self-righting capabilities of the Looe lifeboat have 
just been tested. The boat was turned over successfully, 
but failed to right herself, and the two men who were in 
her narrowly escaped with their lives. A second attempt 
was made, but no better results were attained. The boat 
in each case remained on her side. 


In 1885 there were 325,574 telephones in the United 
States and 18,000 in Canada, while in England there were 
only 13,000. The number of telephones in the principal 
towns was as follows: Berlin, 4248; London, 4193; 
Paris, 4054 ; Stockholm, 3825; Rome, 2054 ; Manchester, 
1171; Liverpool, 1169 ; Glasgow, 1046. 


The French Government, in accordance with the de- 
mands of a deputation of the shipping merchants of 
Havre, has resolved to take into immediate consideration 
the project for deepening and widening that port. It is 
stated that the Chamber of Commerce of Havre has agreed 
to advance 80,0007. towards the cost of the works. 


The Rattlesnake, torpedo gunboat, has arrived at Ports- 
mouth from Birkenhead, and the Gorgon from Devon- 
port, the former to complete and the latter to undergo 
various alterations in her huil. The Rattlesnake isso far 
advanced that very little will finish her, while 6000/. will 
be sufficient to cover the cost of the modifications to be 
introduced in the turret ship. 


The new colonial passenger paddle steamer Horatia, 
built by Messrs. C. S. Swan and Hunter, Wallsend-on- 
Tyne, for Messrs. Sproston, Son, and Co.’s service in 
British Guiana, and engined by Messrs. Black, Haw- 
thorn, and Co., Gateshead, recently attained a speed of 
over 13 knots on her first run, being the fastest passage on 
record of vessels on the station. 


The City of London and Southwark Subway Company 
will apply for leave to bring in a Bill to make an exten- 
sion of the authorised subway from the Elephant and 
Castle to Kennington and Stockwell. The gauge pro- 
posed is 4 ft. 8} in., and the motive power a stationary 
engine or engines, by which the traffic will be worked by 
means of carriages propelled by cable traction. 


Arrangements for the construction of a new embank- 
ment along the south side of the Thames, from Putney 
Bridge to the parish boundary at Barnes, have been com- 
pleted. The embankment will be 45 ft. wide, and consist 
of a 12 ft. footway and a carriage way of 33 ft. The 
foundation will be of concrete. The footway is to be 
fenced from the water by massive iron railings of a hand- 
some design. 


A fresh service of steamers has been started on the 
Nile. The new vessels are built somewhat on the plan of 
American river steamers, with upper, main, and lower 
decks. The dining saloon is on the forward part of the 
upper deck. The second-class accommodation, which is a 
new feature on the Nile steamers, is on the lower deck. 
Each steamer is constructed to carry 32 saloon passengers 
and 30 second class. 


The shipbuilding returns of the Tyne for the year 1886 
have now been completed. In all, 67 vessels have been 
launched, the total tonnage being 82,800. This is a con- 
siderable reduction from the amount in 1885, when the 
vessels launched represented a total of 106,000 tons. The 
principal contributors to the total are Sir W. G. Arm- 
strong, Mitchell, and Co., 21,076 tons; the Palmer Ship- 
building and Iron Company, 20,728 tons; and Messrs. 
Hawthorn, Leslie, and Co., 14,472 tons. The return of 
the past year is smaller than that of any twelve months 
since 1878. 


The German Navy list for 1887, which has just made its 
appearance, places the number of vessels (exclusive of 
torpedo boats, of which there are about 150), at 100, 
against 98 last year, classified as follows: 13 ironclads, 
14 armoured vessels, nine cruiser frigates, eight cruiser 
corvettes, five cruisers, four gunboats, five avisos, 11 
school ships, and 31 vessels for other purposes. The Navy 
List includes 523 officers of all ranks, against 464 last 
year, comprising two vice-admirals, five rear-admirals, 31 
full captains, 62 captains of corvettes, 107 captain lieute- 
nants, 117 lieutenants, 114 sub-lieutenants, 64 sea cadets, 
and 31 cadets, 


Under the designation of ‘* melenite” anew explosive 
compound has been invented by a French chemist which 
is said to possess powers of destruction in an almost in- 
credible excess of any other explosive agency hitherto 
discovered. In its touch and appearance the substance 
resembles yellow clay. Picrate of potassium and dynamite 





upon their advent seemed to have reached the limits of 
sudden ignigenous destruction; but neither can be com- 
pared to the effect of melenite when employed for similar 
purposes; while gun-cotton, nitro-glycerine, and the 

anclastite—also the invention of a French doctor—must 
ikewise yield the palm of annihilation to the new explosive. 
It has been definitely approved by the French Minister 
of War, General Boulanger, for military usage, and 
especially for charging shells. 


It was estimated by a German statistician that in 1865 
the inhabitants of the globe exchanged about 2,300,000,000 
letters. In 1873 it was estimated that the number of 
letters so exchanged had risen to 3,300,000,000 letters. 
Eight years later the total number of letters and cards 
was estimated at 6,257,000,000. The total number of 
letters transported last year in all quarters of the 
globe was 5,849,000,000, to which may added about 
1,077,000,000 post-cards, 4,610,000,000 articles of printed 
matter, and about 104,000,000 samples, making in all 
11,640,000,000 pieces of mail matter handled by the 
489,000 officers and employés in the 154,000 post-offices of 
the world. In Europe there were mailed last year 
3,894,100,000 letters and 597,500,000 post-cards; in 
America, 1,596,800,000 letters and 398,000,000 post-cards ; 
in Asia, 246,000,000 letters and 80,000,000 post-cards; in 
Australia, 93,400,000 letters and 1,200,000 post-cards ; 
and in Africa, 18,700,000 letters and 300,000 post-cards. 
The total number of pieces of matter mailed in Europe 
last year was 7,249,300,000 ; in America, 3,819,000,000 ; in 
Asia, 389,600,000; in Australia, 151,400,000; and in 
Africa, 30,700,000. 


The Times reports that a local committee, consisting of 
Admiral Sir George Willes, commander-in-chief of the 
port, the general commanding the district, the captains 
of the flagship and gunnery and torpedo ships, assisted by 
officers belonging to the Royal _ eh ay have held 
several conferences at Admiralty House, the official resi- 
dence of Admiral Willes, for the purpose of considering 
the coast and harbour defences of Portsmouth. Not- 
withstanding the fabulous sums of money which have 
been expended upon the sea and land defences of the 
dockyard and garrison, Portsmouth is much more ac- 
cessible and vulnerable to an enemy in command of the 
sea than Plymouth, the only port of similar character with 
which it can be compared. The high coast line and the 
breakwater, which only admits entrance at the ends, and 
so readily adapts itself to torpedo protection, render the 
western port well-nigh invulnerable. Portsmouth, on the 
other hand, lies flat, and almost invites invasion, and were 
the Spithead forts to be silenced a landing in force would 
certainly be attempted. From the harbour mouth to the 
entrance of Langston Harbour the shore is protected by 
the Gosport forts, Southsea Castle, and Lumps Fort, but 
to the eastward and westward the beach is almost wholly 
defernceless. Fort Cumberland, which is supposed to pro- 
tect the water passage at the extreme east of Portsea 
Island, has become entirely obsolete, while the whole of 
Hayling Island is open to an enemy. The erection of a 
strong fort upon the island has been strongly recom- 
mended, and the committee will probably urge its con- 
struction in their report. The coast to the westward in 
the neighbourhood of the Browndown rifle ranges is also 
comparatively unprotected, but its accessibility to an 
invader is diminished by the intricacy of the Needles 
passage and the narrowness of the Channel, which 
accordingly lends itself to effective artillery defence. A 
submarine torpedo station has also been formed opposite 
Hurst Castle, and with the completion of the submarine 
mining establishment at Stokes Bay, the approach from 
the westward will be strongly defended. The Isle of 
Wight likewise calls for additional fortifications, for 
were an enemy to obtain a lodgment upon it Portsmouth 
would be within the range of modern rifled ordnance. 








Unton Paciric Rattroap.—The Union Pacific Railroad 
Company is building a considerable extent of feeders in 
Wyoming and Northern Colorado, which will give it con- 
nections by means of the Denver and South Park 
divisions, with various points in those regions. The most 
important branch starts from Fort Steele, on the main 
line, and running up the North Platte to its source, will 
cross the divide between the North and Middle Parks to 
Po gy of Muddy Creek, which it will follow up to the 

rand, 





Carter’s River Pitca Carcurator.— Mr. W. C. 
Carter, of 48, St. Augustine’s-road, Camden-square, has 
lately brought out a rivet pitch calculator in the form of 
ashort slide rule. By aid of this instrument the pitch 
for any given rivet and plate can be read off at a glance 
either for single or double butt strap joints, or for lap 
joints, in iron or steel, and in accordance with either Board 
of Trade or Lloyd’s rules. Orif the designer prefers to use 
some coefficient of his own choice, in place of accepted 
formule, he may do so, Conversely, if the pitch is given, 
the proportion of strength in plate to rivet, can be read 
off. Messrs. Aston and Mander, of 25, Old Compton- 
street, are the makers of the rule. 





ENGINEERS’ CATALOGUES.—Mr. Thomas Smith, of Rod- 
ley, near Leeds, has issued a new edition of his catalogue 
of lifting machinery. It includes engravings of very 
— fine examples of cranes built for the Government 
and large companies at home and abroad. Nearly every 
variety of lifting appliance is to be found illustrated in 
these pages. Mr. H. J. Coles, of 89, Sumner-street, 
Southwark, has published a catalogue of cranes, elevators, 
and hydraulic machinery, in which excavators and 
dredgers have the principal place. Throughout the 
volume, which is well printed and neatly bound in cloth, 
there is much information as to the prices and dimensions 
of all types of lifting apparatus, 
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PAPER CALENDERING AND CUTTING MACHINES. 


CONSTRUCTED BY 
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Tue annexed illustrations represent two fine ex- | 
amples of pg calendering and cutting machinery, | 
constructed by Messrs. George and William Bertram, | 
of St. Katherine’s Works, Edinburgh, Figs. 1, 2, | 
and 3 show a web calender with eight rolls. The | 
paper from the giving-off reel is passed over the top 
roll, and thence between the various rolls below, until 
it leaves at the bottom joint, and passes to the wind- | 
ing up reel. There are four cotton rolls, 794 in. on | 
the face, and 14 in. in diameter, and four chilled rolls | 
804 in. on the face, and respectively 20 in., 10 in., | 
10 in., and 16in, in diameter. The rolls are arranged | 
in the following order; That at the top is of chilled | 
iron, and is 16 in, in diameter, with journals 7 in. in | 
diameter by 8} in. long; the second is 16 in. in dia- 
meter and covered with cotton; the third is 10 in. in | 
diameter, chilled, and bored to receive steam to heat 
it; the fourth is covered with cotton, as is also the | 
fifth ; the sixth is chilled, 10 in. in diameter; the | 
seventh is covered with cotton, and the eighth is chilled | 
and 20 in. in diameter. Its bearings measure 10 in. | 
by 10 in., while the bearings of all the intermediate | 
rolls are6 in, by 8} in. At the ingoing side of each | 
pair of rolls there are safety bars, 14 in. in diameter. | 
At the Edinburgh Exhibition, where this machine was | 
shown, these bars prevented a serious accident, for | 
the attendant’s hand was caught and would have been | 
drawn into the rolls if the safety bar had not been | 
there. Power gear is provided to lift the reel of | 
paper into position, This gear consists of guide bars, | 
34 in. by 2in., with l4in. double-threaded screws, | 
These screws are driven (Fig. 2) by bevel wheels and a | 
countershaft provided with fast and loose pulleys. | 
The motion of the reel is regulated by a friction brake | 
pulley, 15 in, in diameter by 3 in. broad, tightened by | 
a right and left-handed screw. The winding-up reel | 
is driven by aslipping motion with friction plates 14 in. | 
in diameter. | 
The pressure in the rolls is produced by weights | 
hung from compound levers, constructed on the double | 
plate system. These levers and weights will give a | 
pressure up to 50 tons. The top roll can be lifted by | 
two 2} in. square-threaded screws, fitted with 36in. | 
handwheels having wrought-iron handles in the rims, | 
The calender can be driven from any convenient source 
of power, but the one shown in the engravings has an 
independent engine with cylinders 10in, in diameter 
by 16 in. stroke. 
Fig. 4 shows a revolving knife cutting machine. | 
This will cut paper from the square up to an angle of | 
45 deg. from seven rolls at one time, and into four | 
widths. The paper from the seven rolls is brought 
through a pair of leading-in rolls and through a pair of 
cast-iron drawing-in rolls, of which the upper is 9 in. 
in diameter and the lower 10in. in diameter. In 
front of the leading-in rolls are two spindles 4}in. in | 
diameter, carrying five pairs of circular slitting knives, | 
Gin, and 7Zin. in diameter, to cut the paper longi- | 
tudinally. Next come two small nipping rolls to| 
hold the paper while being cut, and in front of these | 
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are the dead and cross-cut knives. There is one dead | to the drum, which is driven by an upright shaft and 


knife fixed to an adjustable frame, and on this frame  bevel-wheels from a shaft under the cutter, and the 
the revolving drum is carried. Two knives are fixed shaft, in turn, is driven from the expanding pulley 
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THE TAY BRIDGE. 
On Erecting the Superstructure of the T'ay Bridge.* 
By Mr. Anprew S. Biceart, C.E. 


Two sessions ago I had the honour of laying before this 
Society a wanes toulie shortly with the mode of sinking 
and building the substructure of the new Tay Viaduct, 
and noticing the many original devices, adopted by Mr. 
Arrol, for the carrying out of that work.t 

To-night I will confine myself to the superstructure, 
and at once turn to it, merely premising that it will be 
found that the methods adopted vary as much from the 
ordinary modes of erection as did those which were em- 
ployed in the preliminary parts of the undertaking. 

As the mode of erection employed at the south end of 
the viaduct necessarily varied considerably from that at 
the north end, and still more that at the centre of the 
river, from either of the former, I shall deal with the 
erection of each of these three parts separately, thus 
endeavouring to bring all the salient points under your 
notice. 

In the paper already referred to, the description left 
off at that part of the piers where the iron base was 
securely fixed to the brickwork, by means of strong bolts, 
built well down into the same. 

This base is composed principally of channels, the upper 
ones being of an octagonal shape, and suitably formed to 
receive the wrought-iron superstructure, which is securely 
vivetted to it. About 8 ft. above high water the two 
bases over each pier are joined to one another by other 
channels, which form part of the connecting piece, they 
being built into it. All the bases are similar in design, 
although they vary much in size. 

The South End of Viaduct.—Here the wrought-iron 
piers (see Fig. 1, page 666) have an exceedingly graceful 
form. From each of the channel bases two octagonal 
colums spring, which become united as they near the top. 
This connection is easily effected, by curving the three 
inner sides of each octagonal column till the two columns 
meet and form an arch immediately over, though high 
above the connecting piece of the piers; the two adjoin- 
ing sides of each column being meanwhile widened on the 
flat till they also meet each other in a common plane. 
The three remaining, or outer sides of the columns, are 
carried to the full height, and thus leave the pier, at the 
top, an irregular though eight-sided figure. The sides 
and ends of the pier batter towards one another as they 
near the top. 

The whole of the pier is plated, the thickness of the 
plate varying from ,, in. to4in. At each of the corners 
two splayed channels form the outside connection, while 
inside they are connected by an obtuse angle. Both out- 
side and inside tees cover and stiffen the vertical joints 
of the plates, while horizontal diaphragms are introduced, 
at regular intervals, to stiffen the whole pier. Near the 
top of each pier four short girders are securely rivetted, 
to carry the bedplates of the main or roadway girders. 

On the premises at Glasgow, where all the work pre- 
paratory to erection was executed, the whole of the 
piers were put together before being despatched, and at 
this stage a large part of the rivetting was done. They 
were then taken down and forwarded to Dundee for final 
erection. To facilitate this re-erection, care was taken 
that the joints of all the angles, plates, channels, &c., 
were, while giving ample strength, so arranged as to allow 
the piers being taken down in large sections. 

To provide a steady working platform, from off which 
the work of erection might proceed, one of the pontoons, 
which had previously been employed in sinking the cylin- 
ders of the bridge was floated alongside the pier, and in 
the manner formerly described, carried above the influence 
of the tide, by its supporting columns. On this platform 
a derrick crane was placed, of a height sufficient, and so 
fixed, as to command the entire pier until completion. 
The various parts of the pier were, as required, brought 
alongside the pontoon in boats. Under these conditions 
the erection was carried on so expeditiously that an entire 
pier could easily be built in six days. After erection, the 
unfinished rivetting was completed. This was done by 
hand, the men working from off a rising platform, com- 
posed of two light lattice girders, running along each face 
of the pier, the platform being meanwhile suspended from 
four small winding drums, fixed to two portable frames 
resting on the top of the pier. 

Communication is established between the old bridge 
and these piers (see Fig. 1, page 666), by means of small 
rope gang ways, consisting of two curved or carrying ropes, 
a few vertical standards, with crossbars for carrying a 
timber footway, and two upper ropes, used principally as 
handrails. The ends of the ropes are securely fixed to 
the old and new bridges, and are tightened by means of 
simple union screws. 

As soon as the first pier was completed, the girders 
required for the southernmost span (the whole four of 
which are new) were built on a projecting platform, 
secured to the old bridge, and from it slid to their final 
position in the new bridge, on beams, stretching from the 
old to the new structure, 

After several piers were completed, arrangements were 
made to have the roadway girders of the old bridge 
removed intact so as to form part of the new. This was 
—_ successfully accomplished, and with perfect ease and 
safety. 

Two large pontoons (see Figs. 2 and 3, page 666), 
each 80 ft. by 27 ft. 6 in. by 8 ft. 6 in., designed for 
this purpose and the subsequent floating out of the 


* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland. 

+ [A full description of the new Tay Bridge will be 
found on page 575, vol. xxxii., and an account of the 
method of sinking the foundations on page 689, vol. xxxix., 
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large 245 ft. span centre girders were employed, with 
certain special appliances. These pontoons were securely 
bound together, at a parallel distance of 20 ft. from each 
other, rey sn cross-girders, The arrangement was as 
follows: Firmly fixed to the outer edge of each pontoon, 
and securely braced to one another, were two wrought- 
iron columns, rising to a great height. In each of these 
columns was placed another or telescopic column, so fitted 
as to be easily raised or lowered by a hydraulic ram when 
required, This hydraulic ram was secured to the fixed 
column, and had a stroke of about 7 ft., but by arranging 
different points of attachment to the sliding column, a lift 
of 13 ft. could be obtained, To secure temporarily the 
sliding column to the fixed, and thus make the two as one 
for the time being, a series of equally pitched pin holes 
were provided in both columns, in line and opposite to 
one another, through which pins might be passed when 
desired. On the top of each pair of columns a strong 
girder extended from the one to the other. These girders 
formed the support for the roadway girders, while the 
spans of the old bridge were being transferred to the new 
structure. If these two pontoons, and their various parts, 
be looked upon as one complete pontoon, then the size 
would be 80 ft. by 75 ft. ; dimensions sufficiently large to 
at once impress your mind with certainty as to the abso- 
lute safety, so far as stability was concerned. Each 
section of this pontoon was supplied with steam boiler, 
winch, capstan, bollards, and all other appliances neces- 
sary for mooring and handling such a craft. Hydraulic 
pumps were also on board to supply the power required 
to work the rams, used in raising and lowering the columns 
and their load. The full load the pontoon was desigued 
to carry safely was 600 tons, 

Thus equipped, this pontoon could in less than half an 
hour lift from the old bridge and transfer and place on the 
new, a complete span, consisting of two roadway girders, 
and the bracing between them. 

The plan adopted in the removal was as follows : Near 
the time of low water, the pontoon was placed imme- 
diately beneath the girders to be removed. If the 
difference between the height at which they were, and 
that to be occupied by them, was great, then the 
hydraulic rams, within the columns, were put out well- 
nigh their full stroke; with this, and the variable height 
to which the sliding columns could be telescoped, it was 
so arranged that a space of a few feet was left between 
the roadway girders and those on the top of the lifting 
columns. Hardwood packing was now placed on these 
cross-girdets, immediately underneath the four points 
where the two roadway girders would take their bearings. 
But a short time now elapsed till the rise of the tide 
enabled the pontoon to lift the whole span from off 
its resting-place, and thus leave both free to be slowly 
carried along by the current, as the mooring ropes were 
slackened away till the load was adjusted over its new 
seat. This being accomplished, the whole four sliding 
columns were simultaneously lowered. Thus the girders 
of the little used roadway of the former Tay Bridge are 
made to form part of the new, although this first position 
is not their final one. It is determined by the use to 
which they are now put, viz., to formin a roadway on which 
to run out the new, or additional centre girders, and from 
off which they are to be lowered into position. These 
new centre girders, required to form a double line of rails 
on the new bridge, were built, and rivetted almost com- 
plete, on the high ground taken up by the railway sidings, 
immediately to the south of the bridge. Full advantage 
was taken of the numerous lines of rails, for carrying the 
material to the place of building, and also for travelling the 
cranes along, during the building and rivetting operations. 

The girders were built parallel to the lines of rails, care 
being taken to have them in the same relative position to 
each other as they would ultimately occupy on the bridge. 
The rivetting was done by hydraulic machines. These 
were hung from a light crane, temporarily placed on a 
railway truck, running on any convenient line of rails, 
commanding the entire girder. The whole of the girders 
were rivetted up singly, and were in all cases at a con- 
siderable distance to the side of the line of rails leading 
directly to the bridge. This consequently entailed, when 
built, their being moved sideways till in direct line. For 
this purpose a special traveller was designed (see Fig. 3, 
page 666), being so constructed as to be capable of being 
moved forward as well as sideways, so that after having 
moved the girders to a convenient position it might run 
them out on to the bridge. After a trial of this method, 
however, it was found more convenient to move the 
girders sideways by a traveller designed for this purpose 
only (see Figs. 6 and 7, page 666), and then run them on 
to the bridge by the one just mentioned, and from it lower 
them into position. 

The traveller used for the side movement was of the 
simplest form. It consisted of two box girders placed at 
right angles to and immediately over, the bottom boom 
of the girder to be moved, each box girder being provided 
with two running wheels. Against a bracket on the outer 
ends of the box girders there butted movable wooden 
struts lying at an inclination to one another, and carrying 
overhead a short crossbeam capable of supporting the to 
boom of the girder. These struts were braced to eac 
other, and in this fashion combined the whole into a 
strong though temporary carriage. Two of these carriages 
were used for transporting a girder, each of which was 
placed about one-third of the span from its respective end. 
As soon as the box girders were in place, two crossheads 
were, at each carriage, passed under the bottom boom 
of the girder to be moved, and through these and the box 
girders bolts were inserted, which, on being tightened up, 
raised the girder from the ground and transferred it 
meanwhile to the carriages. These were now travelled 
over temporary rails till in position with the line leading 
directly to the bridge. Here the girder was lowered and 
the carriages employed thus far removed to make way for 
the other carriages which were to run on to the bridge. 








These were the carriages referred to (see Figs. 4 and 5, 
page 666), and were of a form somewhat similar to those 
already described, though made wholly of iron, and in every 
way of a much more substantial build. Each carriage was 
provided with eight wheels, four to each bux girder. The 
inner wheels were set to the ordinary 4 ft. 84 in. gauge, 
while the outer ones were pitched to the gauge of the 
girders of the old bridge, by this time transferred to the new 
structure. On these old girders temporary rails had been 
laid to form the necessary roadway. Fixed to the cross- 
head of each of these carriages was a hydraulic cylinder 
provided with links for lowering the girder into its final 
position on the piers. These hydraulic cylinders and links 
were those formerly used for lowering the foundation cylin- 
ders, and were fully described in the paper I have already 
referred to. As soon as these carriages were in place, an 
engine was attached, which slowly moved forward over 
the then completed portion of the new bridge, until it 
arrived at the point where only the girders of the old 
bridge formed the roadway. At this point the second 
set of wheels came into play to the relief of the first. If 
more than one span had to be gone over, then the carriages 
were drawn forward into position by the engine moving 
backwards, while attached to tackle extending beyond 
the furthermost point to which the girder had to be 
drawn, After arrival at this point special pipes were 
attached to the hydraulic cylinder, and then the girder, 
in a similar manner to that employed in the case of the 
foundation cylinders, was lowered on timber blocks pre- 
viously placed on the top of the piers. In the case of the 
first lowered it was moved a little across the piers to allow 
the second new girder to be placed alongside in a similar 
way to the first. After this had been accomplished the 
whole four girders (two old and two new) were separated 
until they rested immediately over their final position 
on the top of the piers. They were meantime carried by 
temporary end posts and plates (put in position before 
being brought out), to allow of the flanges and webs, 
which formed them into continuous girders, being rivetted 
up in the places where necessary. While this was pro- 
ceeding the floor plates and the bracings connecting the 
girders to one another were put in place and rivetted, so 
that when these several oped were completed the bed- 
plates on the piers could be at once placed in position and 
the four continuous spans finally lowered thereon. This 
last lowering was accomplished by means of a hydraulic 
ram acting on the end of a long lever which was inserted 
between the two bedplates on the piers. 

The work on the south side is rapidly approaching 
completion, being a repetition, in its various stages, of the 
work just described. 

North End of Viaduct.—On the north, or Dundee side 
of the Tay, little difficulty was experienced in placing the 
work in position, this being specially the case where that 
work was on land. The whole of the piers and girders, 
out to the skew arches, were new, and were erected by 
means of a steam crane travelling along the old bridge. 
From the second span beyond that point the outside 
girders in the new bridge were those transferred from 
the old. 

In several cases the iron piers are simply plated boxes 
resting on the channel bases already mentioned. These 
boxes are flat-sided, the sides and ends having a varying 
batter similar to that of the piers already described. The 
remainder on to the centre piers may be said to be those 
of the south end in miniature, Like them = were also 
made in sections of a convenient size for handling during 
erection, 

The erection at this point was accomplished by means 
of acrane, fitted on board a small steamer, which also 
served to carry out the material tothe pier. A single pier 
could be completed in the working part of four tides, 
which represents about sixteen hours’ work. After erec- 
tion, any rivetting requiring to be done was completed, 
and then the old girders spanning the opposite space in 
the old bridge, were renioved to their position in the new 
structure. In effecting this removal in a considerable 
number of the spans, near the north end, a different 
method from those formerly mentioned was employed. 
At theone end of the girder to be transferred (that end 
being the one next the centre of the river) a strong trussed 
timber was securely fastened tothe pier and stretched 
across to the corresponding pier in the new structure. 
As soon as the bracings between the girders were cut 
away, the end of oneof them was gradually slid, by 
means of acrane stationed on the old bridge, along the 
beam, the other end meanwhile being moved, by means 
of acrane ina boat, and slowly moved by it, towards its 
new position. After being conveyed thus, the end sup- 
ported by the boat crane was transferred to one on the 
new bridge, the other end remaining as before. The gra- 
dual sliding was continued till the whole safely rested 
on the new bridge. When a girder had been thus re- 
moved, the companion girder was similarly shifted to its 
new position, although in neither case the final one, 
because they had now to serve as the roadway on which 
the new, or additional girders required, were to be 
run out and lowered into place. So soon as the pon- 
toon could be conveniently employed, the girders were 
removed by it, and the remaining work completed in a 
manner similar, and with the same appliances, as were 
used at the other end of the bridge. 

Centre.—A different mode of erection than those just 
described had to be adopted for the central or large spaus 
of the bridge. These spans are opposite to that part of 
the old structure which fell on that eventful night in 
December, now almost seven years ago. Unlike the 
smaller spans the girders here are not continuous. In 
overtaking this section of the work, each span was 
finished on land, floated out to the piers, and laid in 
position on them, while at a low level, and afterwards 
raised to the full height by hydraulic appliances. 

The girders, floor, and bracing, comprising the span, 
were built on a specially constructed timber jetty (see 
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Fig. 8, page 666), placed at a point convenient for handling 
the material, and afterwards floating the whole span off 
by means of pontoons. The jetty was provided with two 
docks, of a size sufficient to admit the pontoons, and 
into which they could be floated at right angles to the 
girders. Duwiing the time the girders were being built, 
these docks were temporarily covered over so as to form 
a continuous platform on which the building and rivetting 
might proceed. 

The girders were built and rivetted by hydraulic 
power, in amanner somewhat similar to those already 
described. In this case, however, the trough-shaped 
floor, resting on the bottom booms of the girders, and the 
bracing connecting the two girders, were rivetted while 
in position, thus completing the span. Two spans were 
simultaneously built, anc completed alongside each other. 
So soon as any two spans were finished, preparations 
were made to float them out (one span at a time) to their 
respective piers. These preparations consisted in placing 
on each pier, upon which the girders were to rest, timber 
blocking, to carry them to the proper height, and alsu the 
fixing of chains and other tackle to assist in bringing the 
girders into true position. At the jetty, the timber 
covering over the docks was removed to allow the two 

ontoons to be floated underneath the first of the spans. 

his was done at the ebb tide, immediately previous to 
the flow, during which it was taken out. The pontoons (see 
Figs. 9 and 10, page 663) were those which had been em- 
ployed in transferring the girders of the old bridge to the 
new, but were necessarily stripped of the upright columns. 
In their stead, however, timber cradles were placed at the 
four points where the span took its bearings. After 
having been floated into the docks, and the necessary 
tackle attached, nothing further had to be done but await 
the rise of the tide. During this interval, the whole 
system had to be carefully watched, in order to make 
certain that the girders were taking their proper seat. 
After this had occurred, but a short time elapsed to 
effect the transference of the full weight of the span from 
off the jetty on to the two pontoons. When sufficient 
clearance was had, the pontoons, with their complete 
span, were then gradually pulled clear of the jetty by 
means of the steam winch on board each pontoon. This 
was generally about an hour before high water. Hawsers 
from four steam tugs, lying close by, were now attached, 
and a start made to tow all well out into the river. As 
the jetty was on the east side of and close to the old 
bridge, the tendency of the tide was to carry the pontoons 
towards it, and in towing the aim kept in view was to go 
well down as well as out into the river, and while there, 
turn the span broadside towards the bridge, opposite to 
the space which it was to occupy when in place there. 
The tide would then gradually carry it to its position, 
being in its course guided by the tugs. Several times 
two of the tugs had to be transferred to the upper side of 
the span, to overcome the effect of a head wind, too 
strong for the current caused by the tide. In all cases 
the spans were svon brought between the piers of the old 
bridge, and at once tackle extending from the old piers, 
as well as the new, was attached to the pontoons, to 
assist in guiding the spans to their position, over the 
timber blocking, on which they rested on the piers. On 
this being attained, screw chains, from the ends of each 
girder to the opposite sides of the pier, were now brought 
into play to accurately adjust the span at each end. At 
the same time, and indeed until the tide was at its full 
height, additional timber was added to that already on 
the piers, to keep under the space between the girders 
and the blocking. When the tide began to recede the 
girders very soon took their bearings ; this being hastened 
by the opening of the valves, and admitting about 18 in. 
of water in each pontoon. So soon as the weight was 
wholly transferred to the piers, the pontoons floated 
away, and were immediately towed to the jetty, to be in 
readiness for similar duty during the following tide. 

On the material and plant being brought forward, a 
stait was made to build the piers around and above the 
ends of the girders just placed. This was done by a crane 
placed on a trestle resting on the floor of the girders, and 
able to command the whole pier. It was built in large 
sections in a manner similar to that employed on the 
south side. Here, however, owing to the ends of the 
girders passing through the sides of the pier, large por- 
tions were, for the present, left unbuilt. The part of the 
pier immediately over the top of the girders, however, 
was built complete; and this, with the additional strut- 
ting put in under the arch, served to stiffer the incom- 
plete pier, and insure the safety of the succeeding work, 
and the safe lifting of the whole span to its final position. 
Several sets of lifting columns, hydraulic jacks, and cross 
girders were employed (see Figs. 13and14, page 663). While 
lifting any but the end spans of these centre girders, four 
columns were used at each pier. This gave one column 
to each end of the girders. In order to increase the 
rigidity of the two columns on either side of each pier, 
they were braced to each other and the pier. To make 
the description clearer, I will confine myself to a single 
column, and the work performed at it. Each column 
rested on a sole-plate directly over the channel base of 
the pier. It consisted of eight steel angles (8 in. by 44 in. 
by ¢ in.) placed in pairs, in the form of a rectangle. The 
deep member of these angles was at right angles to the 
main girder, while the 44 in. member was placed to the 
outside, to receive more freely the bracings running 
parallel with the girder. Other bracings above and below 
the girder, but at right angles to it, were secured to the 
deep members by bolts passing through the large pin- 
holes in these members, drilled for the primary purpose 
of securing the cross-girders to the columns during the 
after raising operations. During the lifting there were 
required underneath each end of the main girder three 
cross -girders and one hydraulic jack. The cross-girders 
were formed of strong steel plates with stiffening angles, 





The plates extended to and passed through between the 
deep members of the angles of the columns, and were 
secured by means of steel pins passing through them and 
the angles. Thy hydraulic jack was fastened to the 
underside of the main girder, on the centre line of one 
side of the column. Underneath and to it was secured 
one of the cross-girders. The other two cross-girders were 
placed in the other half of the lifting column, the upper 
one being fixed to the main girder. nm the latter 
would rest one quarter of the weight of the span, on the 
timber being removed from under the end of the main 
girder, thus allowing the load to be transferred to the 
cross-girder. 

The lifting of the span was carried out by raising each 
end alternately ; the power being supplied by a set of 
hydraulic pumps placed on the floor of the span the 
were raising. At first only aiittle water was admitted, 
until the ram took up one quarter of the weight of the 
span, and relieved the upper of the two cross-girders. The 
pins inserted through this girder were then withdrawn. 
Water being again admitted the girder began to rise, 
taking with it the hydraulic cylinder and the upper cross 
girder. Between the upper and lower cross-girders, hard- 
wood packing was constantly inserted as the girder rose, 
in order to prevent any lengthened drop should anything 

ive way. The span having been raised 74 in., the pin- 

oles in the upper cross-girders, and in the columns, were 
again in line. At once the pins were inserted, and the 
main girder allowed to take its bearing again on the cross- 
girder. The pins passing through the other two cross- 
girders were now withdrawn, and these girders raised the 
same height as the main girder, The girder next the 
hydraulic jack was raised by it, while the other was lifted 
by means of a simple screw. 

As a rule, two of these lifts of 74 in. were made at one 
end of the span before it was raised at the other. The 
lifting is so continued till the span has reached its full 
height. During the lifting, much time is taken up in 
removing the plates, &c., of the pier, immediately over 
the girders, to make a passage, and in placing in posi- 
tion and rivetting those underneath. To fix the lifting 
columns to the piers, and afterwards replace the bracings 
of the columns, is also a work of considerable time. The 
raising accomplished, the ends of the main girders are 
carried over the top of the piers, by a girder passing 
between the columns, till they are removed, upon which 
the remaining permanent cross-girders and bedplates are 
placed in position, and the main girders lowered by means 
of a hydraulic jack thereon. On removal the columns 
are transferred to the next span about to be lifted ; there 
to repeat similar work to that already performed. Two 
spans are usually raised at the same time, although each 
may be at a different stage. When raised to the full 
height, and lowered on to the pier, these large spans are 
practically ready to receive the permanent way, for, as 
we have seen, the whole was rivetted up complete before 
being floated out. 

At the three different sections of the bridge, the work 
is thus being rapidly pushed to completion, and now we 
are within a measurable distance of the time when com- 
munication by rail, over the estuary of the Tay, will be 
re-established ; this time over a structure the graceful 
and scientific design of which will be a lasting monument 
to Messrs. Barlow and Son, the engineers of the under- 
taking, and in the execution of which the genius of Mr. 
William Arrol has shone with such lustre. As regards 
the quality of material and workmanship, nothing is left 
to be desired. Add to this the fact that a wind pressure 
of 56 lb. per square foot has been provided against, and 
that each foundation has been satisfactorily tested to one- 
third more than the greatest possible load which could be 
put upon it, and we may, with every confidence, assert 
there is not the remotest possibility of the fate of the first 
Tay bridge being that of the second. 





NOTES FROM THE SOUTH-WEST. 

Gunnery at Devonport.—Sundry important alterations 
are to be made next year in the Gunnery Establishment 
at Devonport. The Hector, an obsolete ironclad, which, 
until recently, did duty as: coastguard ship in Southamp- 
ton Water, is to be fitted up as a gunnery training ship 
for boys. It is necessary to have such a vessel at Devon- 
port, as the guns have for some time to be taken out of 
the training ships Impregnable and Lion. Three new 
gunboats of the Cuckoo class are to be added to the small 
flotilla at present attached to the Cambridge. One will 
be armed with a 9.2 in. breechloading gun, another with 
an 8 in. gun of the same type, and the third with a broad- 
side of four 11 in. breechloaders. The object of this 
addition is to enable men to practice at sea at targets with 
weapons of the newest pattern before being drafted to 
vessels which are armed with guns of this class, 


The Bristol Channel.—At a public meeting at Cardiff on 
Tuesday it was decided to urge the Government to appoint 
a commission of inquiry to ascertain the most suitable site 
for a harbour of refuge for the Bristol Channel. The 
meeting also requested the borough and county members 
to give notices of a motion in favour of such a harbour 
as soon as Parliament assembles. 


The South-Western Railway at Exmouth.—The directors 
of the London and South-Western Railway have autho- 
rised certain improvements to be made at the Exmouth 
station. Additional platform accommodation is to be 
especially provided. 


The ‘* Archer,” the ‘* Cossack,” and the ‘‘ Brisk.”—Mr. 
H. J. Blakewell, engineer inspector at the Admiralty, 
has visited Devonport to arrange for full-speed trials of 
the Archer, Cossack, and Brisk. Considerable interest 
is felt in this new class of vessels, which are six in 
number, and which are known as the Archer type. 








Monmouthshire and South Wales Colliery Association.— 
A meeting of the sliding scale joint committee of this 
association was held at Cardiff cn Thursday ; Sir W. T. 
Lewis presided. The committee resolved to send instruc- 
tions to the accountants, Messrs. J. C. Kirk and C. F. 
Parsons, to proceed with their audit of the coalowners’ 
books for the four months ending December 31st. The 
employers’ representatives afterwards received from the 
workmen’s delegates certain suggestions for an amend- 
ment of the sliding scale. These proposals have for their 
object the checking of the downward tending in the 
sliding prices of coal and the increasing colliers’ wages, 
After the coalowners have considered these proposals 
another meeting of the joint committee will be held to 
decide what action shall be taken in the matter. 


Cardif.—The steam coal trade was brisk last week, 
shipments having increased to 170,000 tons, as compared 
with 90,000 tons in the preceding seven days. This marked 
advance has occasioned some revival of confidence. 
Prices have, however, shown at present no appreciable 
change. The house coal trade has been active at fully 
previous rates. 


Graving Docks at Swansea.—The Swansea Chamber of 
Commerce adopted the following resolution on ay 4 
‘* That this Chamber would again direct attention to the 
fact that the interests of Swansea are suffering from the 
lack of graving docks of sufficient size to accommodate 
the large class of steamers which now frequent the port, 
and would urge the immediate construction of the graving 
dock in the Prince of Wales’s Dock, and the owners of 
existing docks to have them lengthened and deepened 
where practicable ; also that a copy of this resolution ke 
sent to the Harbour Trustees and the owners of all dry 
docks in Swansea.” 


Water Supply of Bristol—A Bill for incorporating the 
Bristol Consumers’ Water Company, which proposes to 
bring to Bristol a supply of water from a prolific spring dis- 
covered on the Monmouthshire side of the Severn, in the 
excavation for the tunnel works, has been drafted, and 
from it we learn that the first directors will be Mr. G. W. 
Edwards (Mayor of Bristol), Mr. F. McGeechy, Alleyne, 
Mr. H. W. Carter, Mr. E. Thompson, Mr. D. Harrison, 
Mr. J. H. Lockley, Dr. H. Marshall, Mr. J. L. Still, and 
Mr. S. Wills. The company proposes to supply water to 
consumers at the same rate as the old company, but 
according to the rateable value of premises, instead of the 
annual rack rent or value, and which is estimated will 
effect a reduction of 15 per cent. A supply of water for 
domestic purposes is to be deemed to include a supply to 
one water-closet, at present charged 10s. per annum by 
the old company, and for a further supply to every closet 
beyond the first, the charge will be 5s. per annum, and 
there is also a considerable reduction in the charge for the 
supply of baths. With respect to premises used wholly 
as shops or offices, the company is empowered to demand 
rates as follows: For a rateable value of 10/., 5s. 6d. per 
annum; not exceeding 50/., 203. per annum; not ex- 
ceeding 75/., 26s. per annum; not exceeding 100/., 30s. 
per annum; and for every 50/. rateable value beyond 
100/., 15s. per annum, 


Swansea.—There were larger exports of tin plates last 
week. No improvement was, however, observable in the 
shipments of coal and patent fuel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade.—The business of the district is almost entirely 
suspended. Most of the larger works are closed through- 
out this week, and the majority of the pits will not re- 
commence work until to-morrow. It is understood that 
the iron and steel masters have plenty of orders on their 
books, but advantage is taken of the vacation to make 
necessary repairs to plant. It is rumoured here that, 
early in the new year, the ironworkers will ask for an 
advance in wages. No doubt they will be largely guided 
by Staffordshire counsels. 


North Cliff Improvement at Scarborough.—The works in 
connection with this undertaking are now in progress, A 
number of men are engaged in preparing the materials 
necessary for the construction of the sea wall. Sheds are 
erected at Peasholme, in which the process of making 
concrete blocks is carried on. At the promenade pier end 
of the cliff, extensive outbuildings have been constructed 
to serve as storehouses. The frost is retarding the work 
somewhat. 


Guiseley Coal Company.—The fourteenth annual report 
of this ———- shows a net profit for the year of 2072/., 
enabling the directors to declare a dividend of five per 
cent. 


Local Reductions in 1886.—The following are the reduc- 
tions in finished iron which have taken place in this dis- 
trict during the year: Angles, 5s.; bars, 7s. 6d.; and 
hoops, 5s. ; whilst a reduction of 5s. per ton has likewise 
been made in mild steel angles, bars, and plates. During 
theearlier part of the year, the leading foundries were 
working five days per week, now the average will scarcely 
reach four days per week. The fine new sheet mills 
erected this year at Codnor Park, by the Butterley Com- 
pany, have, however, turned out a great success, and this 

orms one of the pleasing exceptions in the depression. 








AMERICANS IN Vicror1a.—The Victorian Government 
has entered into an agreement with Messrs. Chaffey 
Brothers, American capitalists, to grant 50,000 acres for 
the formation of an irrigation colony at Mildura, in the 
Mallee district, on the Murray, eleven miles above the 
junction with the Darling. The firm undertake to spend 
300,000/. on 47,000 acres in twenty years on irrigation 
works, and to carry out other improvements. 

















spioy Kivsodway 






































[Dec. 31, 1886, 










































































sopuyjk. sopuiky 2jnouphy 


24) ‘g¢°51 ‘p fag 


eyury Butsamo) 



































O 
Z 
4 
(2) 
yy 
Zz 
v) 
Z 
ea) 

















wwnjon buipyg 


("499 ebvg 08 ‘woydiweay 407) 
‘MODSVID ‘HOLOVUINOO “IOUUV ‘YN ‘NOGNOT ‘AUANIONGD ‘MOTUVA ‘HB MM ‘UIC 
AOMCIUA AVL GQAHL AO AYALINDANULSUAIdAS AHL AO NOILIOGAA aH 








E cn en RR I REE EE ST 
oon ne ee ee ne emer seca” 





, 


DEPRES LEN 





KITSON AND CO., ENGINEERS, LEEDS. 


FF sncrinstineniion 


6". 





CONSTRUCTED BY MESSRS. 











mS 
fx) 
= 
= 
2 
rr 
2 
4 
O 
fx, 
a 
. 
2 
O 
= 
O 
O 
O 
2 
v 
Z 
<— 
— 








ENGINEERING, Decemser 31, 1886. 














REL GOVERNMENT RAILWAYS OF JAPAN. 


THE DESIGNS OF MR. B. F. WRIGHT, LOCOMOTIVE SUPERINTENDENT. 


Page 660.) 





creeerencan niall 


























ILS 


Ii 
VOC 


0-0-0r0-I9nG.0,0,0) 
4 POL RoQd!0Po2oPo 8 it 
QGQEP5 9589525259) 


Ss ax S -= 


Q 





\ ORUIO, ORC 
A) ORO AKO- O O50¢ 
$95 9825980898 
PAQSLSO 

































































SION 


¥ 











DIMENSIONS. 


DIAMETER OF CYLINDERS... 
STROKE 


HEATING SuRFACE: FIREBOX 


TUBES 


ToTaL 
FIREGRATE AREA... 

































































Dec. 31, 1886.] 


ENGINEERING. 








667 











AGENTS FOR “ENGINEERING.” 


Beruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
Catoutta;: G. C. Hay and Co. 
Epinpuren : John Menzies and Co., 12, Hanover-street: 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M. Em. Terquem, 16, Boulevard St. Martin, Parir, 
Guascow: William Love. 
Iraty: U. Hoepli, Milan. 
Luirzia; Alphons Dirr. 
. A. Broce 


us. 
: Mrs. Taylor, Landing Stage. 
ohn Heywood, 143, Deansgate, 


Rorrerpam: H. A. Kramers and Son. 
Untrap Stratus: Sole Agent, W. H. Wiley, 15, Astor-place, New 
York. 


Vienna: Lehmann and Wenzel, Kirntnerstrasse. 
NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GrupeErt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wingy, 15, Astor-place, New York. Th i 
of Subscription (payable in advance) for one year are: 
(foreign) paper edition, 12. 16s. Od.; for thick (ordinary) Les 
edition, 2/. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 


The latest scientific publications of Mgssrs. JOHN WILEY AND 
Sons, of New York, may be inspected and purchased in the 
Inquiry-Room attached to the Office of this Journal. A list of 
these works is published from time to time in the Publications 
Column of our Advertisements. 














ADVERTISEMENTS. 
The charge for advertisements is three shillings for the first four 
lines or under, and ge eos for each additional line. The line 
averages seven .words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
ran . Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 
Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
6 p.m, on Thursday. 














SUBSCRIPTIONS, HOME AND FOREIGN, 
The prices of subscriptions to ENGINEERING for Twelve 
Months, payable in advance, post free (including Double Numbers), 
are as follows :-— 


For the United Kingdom ..........ssse £1 9 2 
For India, Ceylon, the Straits Settlements, China, and Japan :— 
For thin paper copies.......... £2 0 6 
» thick mae vaekertneaed £2 7 8 
For countries included in the Postal Union :— 
For thin paper copies.......... £116 0 
* () ” és'ctesease £2 0 6 


All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Foreign subscriptions, when sent by Post Office Order, should be 
advised to the Publisher. 


Office for Publication and Advertisements, Nos, 
35 and 36, Bedford-street, Strand, London, ‘w.c, 


TaLEGRaPHio Apprass—ENGINEERING, LONDON. 
TsLEPHONE NuMBER—3663, 


ENGINERRING is registered for transmission abroad. 








NOTICES OF MEETINGS. 

Gro.oeists’ AssociaTION.—Friday, January 7th, at University 
College, Gower-street, W.C., when, after the election of auditors, 
the following lecture will be delivered: ‘‘On Crinoids and Blas- 
toids,” by Dr. P. H. Carpenter, F.R.S., &. 
taken at 8 p.m. 

Society or CneMicaL INnpustry.—Burlington House, Monday, 
January 3rd. Mr. Watson Smith ‘On the Explosive Kinetite,” 


The chair will be 








donment of conservative methods, They come even 
from the Holy See of compound (steel-faced) armour 
manufacture—Sheftield. 

An article in the Sheffield and Rotherham Inde- 
pendent on November 29, contains much that 
should have emanated, long ere this, from Sheffield, 
and the armour makers themselves, for they could 
not have been blind, all this while, to the breach 
that was so surely and rapidly widening between 
steel and compound plates, leaving the latter, 
with all its important consequences for this country, 
so far in the rear. 

We are familiar with the enormous additions 
that have recently been made to several of the 
Sheffield steel works, notably those of Sir John 
Brown and Co., that they might meet every 
demand of the Admiralty and War Office for 
shafting, parts of guns, and probably (as our 
Sheffield contemporary hints) for steel armour. 
It is with great satisfaction that we have followed 
this progress; for it means an increase in the 
number of reliable establishments that will be 
capable of supplying our urgent needs, and the 
creation of a healthy competition, invaluable to 
the departments, not only as regards actual cost of 
material, but for more rapid development and rate 
of production. 

The rumour is probably well founded that arrange- 
ments are being completed between Sir John Brown 
and Co. and Creusdét, by which the former firm will 
be able to acquire the experience of the latter, and 
be placed in a position to manufacture the solid steel 
plates of which Messrs. Schneider and Co. have made 
so successful a speciality. This rumour is supported 
by the knowledge that the day of compound armour 
is passed, that solid steel plates are a necessity, and 
that at present no manufacturers in this country 
are able to produce a material that will withstand 
the penetrating power of such projectiles as are 
regarded to-day on the Continent as a part of the 
ordinary equipment of a fighting ship, but of which 
we are absolutely destitute. Not long since it was 
pointed out by a prominent English official that 
while, by taking the decision of adopting steel for 
armour plates, the Admiralty could control this 
market, and could very shortly command an un- 
limited supply of the best material, the departments 
are at present absolutely unable to procure sample 
plates, which English makers cannot, and foreign 
makers will not, supply. Nor is the Ordnance Com- 
mittee able to dispute this statement of the existin 
position. Indeed they indorse it, and recommen 
strongly the encouragement of English makers 
by guaranteeing them sufficiently extensive pre- 
liminary contracts for steel plates, that shall show 
as high a resistance as compound armour of a 
similar thickness, with the certainty that improved 





From this Table it will be seen that during the 
last three years, the output of solid steel plates by 
the Creusét Company has been increasing rapidly, 
while the production in 1882 was very remarkable. 
The three firms engaged in making compound plates 
have received from the French Government orders 
to a limited extent, for the reasons we stated on a 
previous occasion, to repay them for the expendi- 
ture they incurred in acquiring English patent 
rights, and in laying down costly plant. But it will 
be noticed that not a ton of this class of plate has 
been exported, while Schneider and Co. send large 

uantities of their plates to foreign countries (other 
hen England). It is also significant that MM. 
Marrel Brothers and the Chattillon-Commentry 
Company are now constructing plant for making 
solid steel plates, being apparently convinced that 
the time has come to prepare promptly for a more 
modern class of manufacture. 

So far as this country is concerned the future 
appears somewhat more hopeful than it did twelve 
months ago, when the Holzer Company sup- 
plied the department with a few steel shot, or 
even when more recently the shattering of the 
16 in. compound plates broke up the last excuse 
for ignoring or misjudging the actual condition 
of affairs. But it must be remembered that under 
the best circumstances, much valuable time will be 
lost before we can begin to make solid steel armour 
plates, that the demands for the Navy are urgent, 
and may at any moment in the present critical con- 
dition of affairs, develop to proportions now un- 
dreamt of, and that it is not to one firm alone that 
the Government should look to for supply, but that 
they should offer judicious encouragement to all 
competent and enterprising manufacturers, so that 
when the hour of need arrives it may find the 
country prepared. And if it has been judged 
necessary to appeal, in our helplessness, toa French 
firm for a supply of projectiles, surely the same 
necessity should oblige us to look abroad for means 
of defence until we can produce what we require at 
home. In the article published in the Sheffield and 
Rotherham Independent, and referred to above, it 
is well said in reference to this subject : 

‘“*The English Government, whether it happen 
to be Conservative or Liberal, dare not allow 
our national defences to fall behind those of 
other nations. That minister would deserve im- 
Pane gar who ordered Sheffield armour plates 
aced with steel when he knew, after costly ex- 

riment, that plates wholly of steel were better. 

at would the English nation say to the minister 
who bought Sheffield projectiles when the chrome 
shells had been found capable of a penetrative power 
beyond the dreams of our older gun-makers ? 
Ministers dare not make such mistakes. Much as 
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STEEL FOR ARMOUR AND 
PROJECTILES. 

THE several articles on Armour published in our 
columns, commencing in September last, based as 
they have been upon the decisions of high official 
authorities, and the experiences and observations of 
scientific experts, continue to receive prominent 
notices, appealing for useful progress and the aban- 





but encouragement of this kind put into practice to 
induce English manufacturers to put forth to the 
utmost that energy and enterprise which we believe 
are still pre-eminently British characteristics, and to 
bring us again to the front rank from which we have 
been so lamentably falling away, thanks to official 
ineptitude and fear of responsibility. It remains to 
be seen how soon practical effect will be given to 
the good resolutions which circumstances have 
forced upon those in authority. It remains also 
to be seen whether the country will have to wait 
indefinitely until we are able to manufacture efti- 
cient steel plates, or whether our urgently pressing 
requirements will be met by purchases from abroad. 
Doubtless it is a matter of regret that large sums of 
money should pass from here to foreign manufac- 
turers, but better that than to continue fitting our 
ships with obsolete compound plates. In connec- 
tion with this subject the Table given above is of 
special interest, showing as it does the rapid pro- 
gress that has been made on the Continent. 





they must have the best, come from what country 
they may. If Sheffield admits itself beaten, then 
Creusdt will come in.” 

As regards the question of steel projectiles, the 
authorities have been forced by necessity into 
action, not wholly satisfactory, we fear, they 
having, apparently, been —o by the fear of 
assuming responsibility. e are to have from 
the Firminy Company 400 steel projectiles, in the 
greatest possible hurry ; twenty thousand pounds 
are to be expended on these, and we have heard 
rumours that questions will be asked ‘‘in another 
place” as to whether the price paid by us, is not 
much higher than those given by other purchasers, 
and if so, why? That, however, is a minor con- 
sideration, in an exceptional case, but as this 
matter of steel projectiles is going before long to be 
one of much importance to the British tax-payer, 
that long-suffering individual has undoubtedly the 
right to ask and to know, if this new and costly 
industry is to be inaugurated well or badly, with a 
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due regard to economy as well as to efficiency, or 
whether the old story of evasion of responsibility 
at any price is to be the characteristic of this new 
departure. We confess we do not consider the 
department has made a good start. We fear that 
in the recent steel shell competition the offers of 
the Holzer Company were not utilised with a 
due regard to our own interests; and it is only 
too likely that this eminent firm has strong 
grounds for complaining that they have not been 
treated with the consideration they deserved. It 
will be remembered that after the first Holzer shell 
had been fired, the makers wished to take away the 
remaining two and modify their temper with a 
view to obtain better results. This proposal was 
rejected, and upon these shots being fired and 
not complying fully with the conditions laid 
down, the contingent order of 200 projectiles was 
cancelled. And this was done, although the Holzer 
Company bound themselves formally to accept the 
stringent specification that had been issued, and 
under which the whole of the 200 shots would 
have been rejected, had those selected for test 
failed in any way. We consider the withholding of 
this order was a serious error, because by confirm- 
ing it the department incurred no risk if the pro- 
jectiles failed, whereas if they had passed the 
required test, as they probably would have done as 
satisfactorily as the Firminy shell, we should have 
possessed 200 more eflicient shot; and lastly, by 
setting Holzer in direct competition with Firminy 
we should have certainly secured the best possible 
results from each. As the matter stands, however, 
while the Holzer firm is to day probably regretting 
having had to do with a British department, the 
Firminy firm are masters of the situation ; without 
any competition they are urged to sell us 400 shot 
in the shortest possible time, before the end of the 
financial year, they being, of course, bound by the 
same specification as Holzer would have been. 
Now what will be the natural, the inevitable re- 
sult ? The foreign firm being masters of the situation 
will begin to dictate terms. We can imagine they 
will say, that, considering the extreme haste with 
which the order must be filled, modifications in the 
specificationsare absolutely necessary. Modifications 
in the firing tests from a want of knowledge as to 
what resistance compound plates will offer ; altera- 
tions possibly in the velocities stipulated ; altera- 
tions almost certainly in the nature of the damage 
doneto the targets, and weshould not beastonished if 
they demanded also what was refused to the Holzer 
Company—the right of re-tempering and otherwise 
manipulating the projectiles after delivery and be- 
fore acceptance. And the Ordnance Committee ? 
They would submit to such dictated terms, and 
to others more arbitrary if need be, because we 
must have these projectiles. It appears to be a 
political necessity to have them received ata certain 
date, and having thrown over Holzer, they have no 
one to set in the balance against Firminy. 

It is for this reason we say the Ordnance Com- 
mittee has made a bad beginning. The value at 
stake in this particular case is nota large one, 
but if the initial direction taken be followed, then, 
as in so many other lamentable instances that have 
gone before, we shall have to pay dearly for what 
may be a lack of business instinct, but is more 
probably due to the official instinct of shrinking 
from responsibility. 








THE COAL TRADE OF 1886. 

ALTHOUGH it will be months before there is any 
official statement of the year’s output of coal in the 
United Kingdom, there is no doubt that the extent 
of the production has been further reduced in 1886. 
The largest output was in the year 1883, when 
there were raised 163,737,000 tons; that quantity 
fell to 160,757,000 tons in 1884; it further de- 
creased to 159,351,000 tons in 1885; and it is 
believed that in 1886 there will be reported a 
further decrease, although some of the larger of the 
coal-consuming industries and districts may have in- 
creased in a slight degree their consumption. Thus 
London has about 500,000 tons of coal sent to it 
monthly by land and sea, and this year its receipts 
have been rather more than they were in 1885, 
which was the year in which the largest quantity 
was sent. The coal exports from the kingdom 
barely retain the very high figures of the past year, 
but there have been larger shipments to some of 
our own ports distant from the coal ports. The 
gas companies, who, with the allied corporations 
selling gas, use about one-seventh of the whole of 





the coal produced in the kingdom, have enlarged 
their demand, and more has been used for our 
steamers engaged in the foreign trade. But 
less has been used in the iron trade, which is the 
industry consuming most coal; there has been 
a check to the growth of the use of cval on railways ; 
there has been the working of short time in some 
of the chief coalfields of the country to an extent 
sufficient to reduce, it is believed, the amount of 
the total production for the third consecutive year. 
In some cases this is partly due to the fact that 
there is now obtained a larger amount of power 
from a given quantity of coal, as in iron smelting 
and in marine engines, and to the extent that this 
applies there is reason for gratification ; but the 
main reason for the deficiency in the output is that 
there was a deep depression in the consuming 
industries, especially during the first half of the 
ear. 

: In the coal trade, as a whole, there has been in 
recent years, however, a decided improvement in 
one particular—rather irregularly the ‘‘ production 
per person employed” has risen. In that year of 
fierce demand and of high price, 1874, every person 
employed in and about the collieries produced on 
the average 235 tons; and up to the year 1883 
there was an annual increase, until in the year last 
named the production and output was 318 tons per 
person. Strikes and other interruptions caused a 
slight retrogression in the following year, but there 
was some recovery, and it is believed that the very 
slight interruption in the Scotch coalfield this year 
has not materially altered the average output, and 
that it will be for 1886 a little over that last 
named. Inthe steam coal districts the range of 
prices must be considered lower than have ruled in 
any period for many years. Coal has been de- 
livered at Cronstadt cheaper than in towns only a 
dozen miles from the collieries where it has been 
wrought, and though the relative cost of sea and 
land carriage partly explains this, yet the more 
intense competition in the steam coal than in that 
for household use, has largely had to do with this. 
In one or two districts the coalowners have had 
relief, to set against the lower price, from slight re- 
ductions in wages obtained through sliding scales 
or other methods, and in a lesser degree, from 
abatements of the royalty and way-leave rents, 
stimulated by the popular agitation that has arisen 
on this question. But, with some exceptions, the 
tendency of the trade as a whole during the year 
has been towards loss on the part of the coal- 
owners. 

It is one of the noticeable facts in the coal trade 
that there has continued this year an important 
increase in the total exports of coal from the coun- 
try. Inaddition to the quantity returned actually 
as exported, there is a further large quantity shipped 
for the use of steamers engaged in the foreign 
trade—coal as much sent out of the country as is 
that of the exports. Together the exports and the 
shipments in these foreign-going steamers amount 
to over 30,500,000 tons yearly, or not much short 
of a fifth of the whole of the coal production of the 
country. And in the past two or three years, 
whilst the production has decreased the export has 
increased, so that it is now much greater in pro- 
portion than it was. It is a singular fact that 
whilst ten years ago the exports to foreign coun- 
tries were barely a ninth of the total output of 
the kingdom, last year the exports alone formed 
more than a seventh part of that total, and there 
has beena very large growth in the allied shipments 
in the foreign-going ships. This is one of the fea- 
tures of the trade that must have been greatly fos- 
tered, first, by the low price of the coal here, and 
secondly, by a range of freight in steamers which is 
the lowest by far in the history of the industry. 
But that stimulus to the trade is such as to make it 
doubtful whether the increase would continue in 
the event, which is now probable, of an increase in 
the range of freights, brought about by the di- 
minution in ships through restricted building 
and continuous loss. There is, moreover, an 
apparent determination on the part of some 
coal-producing countries to obtain possession of 
the markets in which we have now a prepon- 
derating influence as suppliers of fuel needed. It 
may be fairly anticipated that the home consump- 
tion of coal is not likely to show further declension 
in 1887, for the iron industry shows signs of im- 
provement that are unmistakable, and some other 
industries are also better, whilst there is a normal 
increase in the consumption of coal for gas manu- 
facture, power raising, and other allied purposes. 





It may be hoped, then, that any stoppage of the 
rate of growth of the foreign demand for our carbon 
treasures may be met by some recovery in that 
home demand which has fallen off in the last two 
or three years, but which now shows those signs 
of recovery we have noted. We have still such 


unused facilities for the production of coal—facilities 
that could be speedily put into use—that the large- 
ness of our reserve power of production will, for 
some time, keep us in an “‘ era of cheap fuel.” 








A NEW TORPEDO BOAT. 


Tw our issue of last week we made brief reference 
to one of the first-class torpedo boats which Messrs. 
Yarrow and Co. have just built for the Royal Navy. 
This boat possesses one or two features of special 
interest, and we have since then, through the 
courtesy of Messrs. Yarrow, had an opportunity of 
seeing it under way and witnessing its really re- 
markable performance. 

The boat in question is the last completed of an 
order for twenty-three given to Messrs. Yarrow by 
the Admiralty during one of our recent ‘‘ Russian 
scares.” We have already in our columns* given a 
general description of these vessels, so that it will 
only be necessary in the present instance to note 
those points in which the boat under consideration 
differs from the rest ; for although thisis one of the 
series she has, as we have said, some notable points 
of difference. It is as well first to state, however, 
that No. 79, as she is called, is 125 ft. long by 
13ft. wide. She is propelled by triple-expansion 
engines having piston valves to all cylinders, with 
ordinary link motion and bar links, all parts being 
adjustable. The condenser in this boat is supplied 
with refrigerating water automatically ; that is to 
say, the water is taken on board and forced through 
the condenser entirely by the passage of the boat 
through the water. 

The arrangement of air pump is very good, and 
affords several advantages. It is worked, together 
with the feed pumps, direct from a prolongation 
forward of the engine crankshaft. The air pump 
is sunk below the engine-room floor, and has a 
stroke of 3? in. The cover is secured by nuts 
screwed on in the usual way, but the whole is made 
sufficiently rigid to form a foundation plate for the 
pedestals which carry the bearing in which the 
journals of the air pump crankshaft work ; in fact, 
these pedestals are cast in one with the cover. The 
air pump crankshaft is attached to the prolongation 
of the main crankshaft by a slot coupling, so that 
by simply removing the top bearings, the crank- 
shaft can be taken out; or by removing the nuts 
that hold down the air pump cover, the latter can be 
lifted off, together with crankshaft, &c., all attached, 
thus allowing the valves to be examined. The ope- 
ration can easily be performed in ten minutes by a 
couple of men. In order to be accurate, however, it 
should be stated that in No. 79 the feed pumps are 
forward of the air pump, and this necessitates four 
more bolts being loosened ; but in most of these 
boats the feed pumps are, we understand, next the 
engine, so that they need not be disturbed. In 
addition to the advantage of accessibility, the ar- 
rangement allows of the air pump being very low 
down, a point all engineers will appreciate. It is 
also well out of harm’s way in case of shot flying 
about, and does not take up valuable room at the 
side, as when worked by side levers. 

In the engine-room there are also two air-com- 
pressing engines of the usual type, a fresh-water 
condenser for making up in boiler and drinking 
purposes, the usual fire engine, and a steam steering 
engine. The thrust bearing is made with adjust- 
able collars with water circulation ; the thrust 
plates are separate, and can be removed without 
stopping the engines. The lubricating arrange- 
ments have been well devised, so that all points are 
under control of one man without leaving the re- 
versing wheel. In this matter of lubrication great 
improvements have been made since the early 
days of torpedo boats. We have frequently alluded 
to the excellence of the work put into these engines ; 
and, indeed, had we not done so, it would hardly 
be necessary to lay any stress on it here, for noth- 
ing but the perfection of workmanship and material 
could go through the test of running an extended 
trial such as that to which torpedo boats are 
subject. 

We are not aware that the boiler possesses any 
features of novelty in general design, and we have 





* See ENGINEERING, vol. xl., page 212, 
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already illustrated the loco-marine type of boiler 
used by Messrs. Yarrow. The te surface is 
about 30 square feet, and the firebox of this boiler 
when the boat is travelling at speed is a sight to 
see and remember. It is estimated that about 950 
to 1000 indicated horse-power is given off by the 
engines when working at their best and running 
400 revolutions. Briquettes are used for fuel, not 
because they give more steam than Nixon’s naviga- 
tion, but because they are easier to handle. At 
ordinary full speed ? cwt. will be burnt per square 
foot of grate’ per hour. On the official trial this 
boat made a speed of 23 knots as a maximum, the 
mean of the two hours’ run being 22.39 knots. 
This was with a boiler pressure of 140 lb. and 400 
revolutions. The speed going astern was 18 knots. 
The trial displacement was about 70 tons. 

We believe indicator diagrams were taken on 
the trial, but Messrs. Yarrow’s engineering staff do 
not apparently place implicit reliance on this mode 
of arriving at the power of very quick-running 
engines ; an opinion in which they by no means 
stand alone. From what could be learnt from the 
diagrams, however, coupled with previous know- 
ledge of these boats, it is estimated that not less 
than the power we have stated, i.e., 950 to 1000 
indicated horse-power, was given off when running 
at top speed. To get this from a single locomotive 
boiler, under the restrictions as to weight, c., 
necessary in torpedo boat practice, speaks much 
for the advances made within the last few years in 
the science of boiler construction. 

Remarkable, however, as is the speed of this 
boat, it is for her turning and manceuvring powers 
that she will be chiefly admired. We understand 
that on her official trial the mean of all the circle 
turning trials, i.e., one each to port and starboard 
both ahead and astern—gave a circle with a radius 
of rather less than the boat’s length, the mean time 
of turning being under one minute. This result is 
the more remarkable as the boat has but one rudder. 
This is hung in the usual position at the stern, a 
piece of information perhaps not altogether super- 
fluous considering the independence of precedent 
sometimes displayed by the rudders of torpedo boats. 
The rudder is, so far as we are aware, altogether 
novel in shape and arrangement. Out of water it 
has exactly the appearance of the rudder of a New 
England cat-boat, a large square piece showing above 
the surface. In spite of this, when the helm is put 
hard over and the boat is going full speed, the 
water pours over the top, we were about to say 
‘like a sluice,” but this would be a quite inade- 
quate simile. Asa matter of fact it would be im- 
practicable to carry the rudder area high enough to 
stop all the water, for the stream rises solidly above 
the boat’s deck when at broad angles of helm and 
with top speed. Below the water line the width of 
the rudder is carried well down, and so far it does 
not differ in general principle from an ordinary 
rudder. The lower part, however, is carried for- 
ward of the stern-post, thus hanging below the 
extreme after part of the boat, and forming a 
partially balanced rudder. The dead wood is 
entirely removed, the propeller shaft emerging from 
the boat’s bottom several feet forward, and being sup- 
ported closeup to the propeller by a two-arm bracket. 
The after part of the boat may thus be roughly 
compared to the very much immersed counters 
that have occasionally been put on some extreme 
types of racing yachts ; but on deck the appearance 
is that of an ordinary torpedo boat. So far as con- 
structive purposes are concerned, however, the 
stern-post is in the usual position at the extreme 
end of the vessel, and it is to this the rudder is 
hung ina novel manner. The rudder, it should be 
stated, is made in one solid piece. It has no pintle 
or gudgeons, the stern-post itself acting in the 
former capacity, whilst two blocks are attached to 
the rudder in place of the gudgeons. The rudder 
stock is formed by a swelling on that part of the 
rudder which lies parallel with the stern-post of the 
vessel. The rudder, as before stated, extends 
below the rudder post, so that the rudder stock is 
not carried down the whole depth of the rudder, 
but only as deep as the stern-post. To the bottom 
of the rudder stock is solidly attached one of the 
blocks referred to, and this extends forward, so that 
the keel of the stern-post fits into a recess made in 
it, and it thus forms what may be likened to a foot- 
step bearing, supposing the stern-post were a vertical 
shaft. The top block, which fits over the top of 
the stern-post, is in one with the tiller, being imme- 
diately forward of that part of the latter which fits 
on to the top of the rudder stock, and its position 





is thus immediately forward of the rudder head. 
It will be thus seen that the axis of the rudder 
coincides with the axis of the stern-post, and the 
rudder stock when the helm is put over makes a 
partial revolution round the stern-post. The action 
appears strange and somewhat unmechanical at 
first, but it is in reality quite sound. It will also be 
seen that there is no stern-frame, in the ordinary 
acceptation of the term, to this boat. There is only 
one stern-post, the place of the forward post being 
taken by the two-armed depending brackets before 
mentioned. An incidental but still important advan- 
tage to this arrangement that must be mentioned is 
the great ease with which the rudder may be un- 
shipped. By simply taking off one nut and remov- 
ing the tiller the whole can be lowered clear. 

The whole construction must be one of extra- 
ordinary strength. During the run on which we 
recently had the opportunity of being present, 
several circles were made at full speed, or at any 
rate what must have been very little short of it. The 
helm was put over at once, as fast as the powerful 
steam gear would work it, either to port or star- 
board. The result was remarkable, not to say 
startling. The enormous rudder area would at once 
throw the stern round and the great column of 
water we have described would rise up aft, the boat 
would heel inwards somewhat, and the circle was 
completed in a marvellously short space of time. 
The most extraordinary thing, however, was to 
stand right aft and look at the surface of the 
water near the boat’s side. Looking inwards 
towards the circle there was, immediately against 
the boat’s skin, a narrow stream of water running 
aft with immense rapidity. The outer ddge of 
this stream was clearly defined, and beyond it the 
water could be seen, following the stern as it swung 
round, in stream lines at right angles to the stream 
of water that was running aft. This vessel in turn- 
ing ahead appears to pivot more towards the bow 
than any craft we remember to have seen. The 
heeling inwards, we understand, will be able to be 
remedied before the boat is put in commission, 
although it seems hardly reasonable to expect that 
any craft can turn at such a speed and in such 
small circles without a considerable heeling effect 
being set up. 

In going astern the action was not so remarkable 
in appearance although it was perhaps more so in 
effect. Mr. Yarrow seemed to have no hesitation 
in jamming the helm hard over when steaming full 
speed astern, and the circles made were certainly 
smaller than those formed with headway on the 
boat. In this case, however, although there was 
a fine spume at the rudder, the water did not pre- 
sent the same remarkable appearance at the side as 
that which we have attempted to describe. Going 
astern the boat seemed to pivot about the centre 
so that neither the bow nor stern was swung so 
violently round. 

The vibration of No. 79 when running at full 
speed was slight, and no doubt this may largely be 
attributed to the three-crank engine. Messrs. 
Yarrow have devised an ingenious--apparatus for 
automatically recording the number and amplitude 
of vibrations made by a vessel running at speed ; 
but before the records of this instrument can be of 
use except to Messrs. Yarrow themselves for trial 
amongst their own craft, a universal standard of 
comparison would have to be formed. The ar- 
rangement consists of a revolving drum, worked 
by clockwork, and round this is wound a con- 
tinuous paper. Against the paper a pencil is 
pressed, the latter being attached to a weight sus- 
pended by india-rubber springs, and free to reci- 
procate vertically as it would be actuated by the 
vibrations set up. 

Altogether there is no doubt that Messrs. Yarrow 
and Co. have produced a very successful boat. 
They have combined speed and steering power in a 
very remarkable degree, to say nothing of the 
strength of construction that enables the stern to 
stand the heavy strains that must be put upon it by 
the very large rudder. The absence of dead wood 
is of course by no means a novelty, in fact this 
same firm built some boats possessing this feature 
about six years ago, and as our readers are aware, 
another firm engaged in the construction of small 
fast vessels have made this a special feature in their 
design. 

The boat we have described will be naturally 
compared with the two Austrian boats, Falke and 
Adler,* but these were larger craft and naturally 





* See ENGINEERING, vol. xli., p. 328, 





got a higher speed, viz., 224 knots with 17 tons on 
board, and 24 knots with 8 tons. Messrs. Yarrow 
have recently reeeived a cupy of the official report 
of the officer who was in charge of the Falke during 
the voyage from London to Pola. In view of the 
attention attracted by the unprecedentedly large 
loco-marine boiler of that vessel, it may be interest- 
ing to state that there was no trouble from priming 
or otherwise during the voyage, and that the total 
amount of fresh water required for ‘‘make up” 
was one ton. 








THE GATESHEAD TAR STILL 
EXPLOSION. 

WE give on page 670 illustrations of the tar still 
which burst with such disastrous consequences on 
December 3rd at the works of the Redheugh Tar 
Products Company, Gateshead-on-Tyne, and to 
which brief reference was made in our issue of the 
10th inst. (see page 602). As will be seen from 
Figs. 2 and 4, the still, or, to be more correct, the 
‘‘still-boiler,” wasa plain cylindrical vessel measuring 
about 9 ft. 3 in. in diameter by 7 ft. 4 in. in height, 
the top and bottom being each slightly dished and 
secured to the cylindrical body with a ring of angle 
iron. In the interior of the still was a crown- 
shaped frame made of 1} in. wrought-iron piping, 
and fitted with a number of short nozzles, The 
central shaft of the frame, which rested on a pivot 
at the bottom, and passed through a stuffing-box at 
the top, served as the supply pipe to the four radial 
arms. By this means steam could, when desired, 
be blown throughout the whole mass of liquid 
within the still, while, by the arrangement of bevel 
wheels shown on the top, the whole frame could be 
made to revolve, thereby agitating the mass of 
liquid within the still and facilitating the process 
of distillation. The still was sometimes used for 
distilling tar and sometimes for redistilling the 
creosote already obtained on a first distillation. 
It was only, however, in the first treatment of the 
tar that steam was blown into the still. When 
creosote was being distilled the steam jets were not 
used. The gases passed off in the process of dis- 
tillation were condensed in a ‘‘ worm,” consisting 
of about 80 ft. of 3 in. cast-iron pipes arranged in 
one continuous length in a tank, and surrounded 
by water, as shown in Fig. 1. It should be stated 
that on the top of the still were two inlets fitted 
with taps for supplying tar or creosote, as might be 
desired, while there was also a 1-in. tap for inserting 
a sounding-rod to ascertain the depth of liquid in 
the still. At the bottom was an emptying pipe 
fitted with a tap for running off the residue when 
the process of distillation was completed. 

At about 7.30 a.m. on the day of the explosion 
the still was filled with about 2000 gallons of 
creosote oil, and by noon, in the ordinary course of 
things, the condensed vapour or naphtha should 
have begun to flow from the outlet of the ‘* worm.” 
About this time, however, it appears the manager’s 
attention was drawn toa column of vapour and flame 
rising from the still, and suspecting something was 
wrong he ran to see what was the matter. A few 
moments afterwards a terrific explosion occurred, 
the bottom of the boiler (see Fig. 3) being forced 
clean out, while the remainder, weighing about three 
tons, was blown to a considerable height and finally 
alighted in the bed of the Tyne about 110 yards 
from its original position. The brickwork setting 
of the boiler was demolished, while its liquid con- 
tents, some ten tons of creosote, set everything 
around in a blaze. The charred remains of two 
workmen, named Porthouse and Gooch, who had 
evidently been trying to put out the fire when first 
discovered, were subsequently found under the 
débris, while the manager, Mr. Chinnery, as well as 
another workman named Clark, who was standing 
about twenty yards away, were deluged with the 
blazing creosote and so shockingly burnt that they 
died very shortly afterwards. In consequence of 
one of the deceased dying in the Newcastle In- 
firmary and the other three in Gateshead, two 
inquests were held, but the evidence produced at 
each inquiry was practically identical. 

The principal witness was Mr. John Wilson, the 
overlooker of the works, who said that at ten 
minutes past twelve on the day of the explosion he 
was in the office with Mr. Chinnery, the manager, 
who directed his attention to a column of vapour 
rising from the still in question, which was the end 
one in a row of six. He ran along with Mr. 
Chinnery to see what was the matter, and found 
flames creeping up the brickwork at the back of the 





ENGINEERING. 


[Dec. 31, 1886, 








THE TAR STILL EXPLOSION AT GATESHEAD. 


Fig.1. Side Elevation of Worm” 
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still in the neighbourhood of the run-off pipe. 
then immediately returned to the office for the fire 
engine, and whilst there the explosion occurred. 
Subsequently he made an examination with a view 
to get at the cause of the explosion. He found the 
tap for injecting steam into the water surrounding 
the ‘‘worm” or condenser was turned full on, That 
indicated to him that the deceased man Porthouse 
had turned it onto warm the water in the condenser. 
Thé vapour passing over from the still condensed 
into an oil at a temperature of about 90 or 100 deg. 
Fahr. If the condenser was too cold the oil crys- 
tallised and blocked the worm. This was not an 
unusual occurrence and had happened before. The 
deceased man Porthouse knew the remedy. The 
first thing to do was to open the furnace doors to 
lessen the heat and then to turn steam into the 
condenser to heat the water surrounding the worm 
and so melt out the crystals, which would take 
place at about 170 deg. Fahr. Witness noticed the 
furnace door open when he ran down the yard, and 
he had come to the conclusion that Porthouse had 
discovered the oil had crystallised and stopped the 
worm, and taken all the means he could to remedy 
the blockage. Witness also ascertained that no 
oil whatever had passed over from the still into the 
receiver. That was the only outlet the still had. 
On pulling the worm to pieces he found that it was 
completely choked for a considerable length with 
crystallised oil. In consequence of the block the 
pressure must have been accumulating in the still 
for some time. In his opinion the pressure had 
strained the bottom of the still and caused a slight 
leakage of the creosote oil, which had percolated 
through the brickwork and become ignited, thus 
causing the flame he first saw. 

In answer to a juryman, witness said there was 
no safety valve on any of the six stills. There was 
a relief cock on the top, 1 in. in diameter, but, in 
his opinion, Porthouse had not time to open it. 
There was one man and an assistant for the six 
stills. Porthouse had looked after the stills for six 
years, and had worked the still with the same kind 
of oil on three previous occasions successfully. 
Witness, continuing, said he had not heard before 
of these stills being fitted with safety valves ; but 
in answer to the coroner, he added, if there had been 
one he did not think the explosion would have taken 
place. The evidence of Mr. Wilson as to the cause 
of the explosion was confirmed by several other wit- 
nesses, who all agreed that if the still had been 
equipped with a safety valve the explosion would 
not have occurred. 

The verdicts returned at the two inquests were 

ractically the same, and to the effect that the 
veath of the four deceased men was caused by the 
explosion, the verdicts being coupled with the ex- 
pression of an opinion that sufficient precautions 
had not been taken in working the still without a 
safety valve, and that had one been affixed the 
disaster would not have occurred. 

To the verdicts returned we think no exception 
can be taken, and we trust the disaster will serve 
as a warning to every one engaged in the working 
of tar stills and other similar vessels. It would 
appear to us almost incredible, did not painful ex- 
perience teach us to the contrary, that any one 
would attempt to work a still, or, in fact, any other 
vessel in which a serious accumulation of pressure 
may take place, unless it were equipped with a 
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safety valve and a pressure gauge. The adoption 
of such simple and, withal, such effective pre- 
cautions is the more essential in the case of tar and 
naphtha stills, when it is remembered how easily 
the worm may become choked, and how calamitous 
the results may be, the destructive effects of ex- 
plosion with such inflammable material being 
— invariably accompanied with the horrors 
of fire. 

Some of our readers will doubtless remember the 
terrible explosion which occurred at Woolwich on 
April 12th, 1880, from the bursting of the boiler of 
a tar still at the works of Messrs. Burt and Co. 
The explosion was accompanied with an awful con- 
flagration, and resulted in the deaths of eleven men 
and serious injuries to a number of others. In this 
case, as in the one under consideration, the explo- 
sion was the result of excessive pressure in conse- 
quence of the worm becoming choked, and would 
have been prevented had the boiler been equipped 
with a suitable safety valve. This is only one of 
many similar disasters which occur to our mind, and 
which could in every case have been prevented by 
the adoption of this simple precaution. 

In the boiler in question the only means of escape 
provided for any pressure which might accumulate, 
was a small test tap on the top, to open which it 
was necessary for the attendant to climb up a ladder; 
but, in the absence of a pressure gauge, there was 
nothing to indicate to him that anything was wrong. 
It is true there was no oil flowing from the ‘‘worm,” 
but as the still was only set to work that morning, 
and it took several hours before the temperature of 
the creosote reached the distillation point, the at- 
tendant would, under the circumstances, probably 
feel no alarm. He could not tell to a few minutes 
when the vapour would begin to pass over and con- 
dense, and would naturally attribute its absence to 
the creosote not having attained the requisite tem- 


| perature, instead of to the real cause, namely, that 


the ‘‘worm” was already choked. The fact is, 
everybody about the premises appears to have been 
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utterly in the dark regarding the awful danger 
which was impending, until it was too late. 

The safety of such structures should not, as at 
present is almost always the case, be allowed to 
depend entirely on the personal vigilance of an 
attendant. He cannot always have his eye on the 
outlet tap of the ‘‘ worm,” nor can he always be 
relied upon to open a test tap at the right moment. 
Besides, he may be called away on other duties for 
a short time; and as the pressure in the still may 
rise very rapidly in the event of the outlet becoming 
obstructed, his temporary absence even may be 
fraught with serious risk. To minimise the danger 
attending their working, every vessel of this kind 
should, as we have already explained, be equipped 
with at least one safety valve to prevent accumula- 
tion of pressure, and also with a suitable pressure 
gauge to afford warning should such an accumula- 
tion by any means take place. The letter of Messrs. 
George Miller and Co., of Glasgow, which appeared 
in our issue of the 17th inst. (see page 615 ante), 
describes clearly how the danger can be met by 
very simple means, and from the exceptionally large 
experience of the firm in question, their communi- 
cation deserves every attention from the users of 
tar stills generally. We trust our extended re- 
ference to this disaster will lead to the immediate 
application of these simple fittings, feeling sure 
their adoption would prevent similar disasters in 
future, and also the loss of life by which unfortu- 
nately they are too often accompanied, 








NOTES. 
THE Wax PHONOGRAPH. 

InstEapD of tinfoil a prepared paper has been in- 
troduced for receiving the impressions of the stylus 
of the phonograph diaphragm and thus recording 
the vibrations of speech. The yee is 24 milli- 
metres thick, and covered with a layer of composi- 
tion of one millimetre thick. This composition is 
made from one part white beeswax and two parts 
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paraffin wax, melted together, filtered through 
cotton, and run equally over the paper. The stylus 
is a needle about one millimetre in diameter, and 
pointed so as to cut a very distinct furrow in the 
wax. A membrane is used as the diaphragm. This 
apparatus, and many ingenious modifications of it, 
are being tried by the American Volta Graphophone 
Company. 
Etectric Rainways in New York. 

For some time past the administration of the aérial 
railways of New York have been making experiments 
with electric traction, and notably with Mr. Sprague’s 
system. There are sometimes as many as 63 trains 
at once in a length of 8$ miles on the line on which 
the experiments are being made, and the power 
required is 11,700 horse-power. Moreover, the 
frequent stoppages complicate the problem. Mr. 
Sprague employs a central rail for the conveyance of 
the current, and on this run bronze wheels in con- 
nection with the electro-motor. The main rails form 
the earth’s connection or return portion of the 
circuit. The central rail is divided into sections of 
from 300 ft. to 600 ft. ; each section being connected 
to a conducting cable through fusible contacts. The 
motors have armatures wound after the Siemens 
method, which has been modified somewhat. The 
cores are built of thin iron discs and paper in 
alternate layers, after the manner of Edison, to 
suppress the Foucault currents. The necessary 
electromotive force is given by five Edison ma- 
chines coupled in series. The brakes are also 
worked electrically, and Mr. Sprague is at present 
engaged in furnishing the stations and the carriages 
with Edison lamps put in series on the same cir- 
cuit which actuates the carriages. 


THe Frozen anD CANNED Megat TRADES 
OF THE ANTIPODES. 

Stimulated by the great success which had 
attended the exportation of frozen beef and mutton 
from America to the Clyde, the New Zealand Land 
Company resolved to try the experiment of sending 
frozen sheep from the South Island, in which they 
have been eminently successful. They took great 
care in initiating the trade, the animals being care- 
fully selected, and slaughtered near their run in 
order to avoid any ill effects which might result from 
their being brought a great distance. The problem of 
carrying mutton a distance of 15,000 miles having 
been successfully solved, it is considered very 
probable that we shall not have to wait long for 
an importation of frozen beef from the antipodes. 
There is at the present time, in all probability, a 
stock of 9,500,000 head of cattle in the Australian 
colonies, over a million of which are being fed in 
New Zealand; and as there is abundant ‘‘ feed” 
for many more, the supply can be indefinitely in- 
creased so soon as shipping accommodation can be 
found for surplus cattle to be exported. Another 
branch of food-producing industry which is sure to 
grow in New Zealand, is the canning of meat. 
Three years ago there were forty meat-preserving 
establishments in the colony, the buildings and 
machinery of which had cost close upon 100,000. 
These factories afforded regular and remunerative 
employment to 500 persons. It is probable that 
the producing power has by this time been doubled. 
One new factory has been started whose producing 
power is about 30,000 lb. of meat per week. 


CoLLAPSE OF A TURBINE PENSTOCK. 

Wherever wooden tubes are used for supplying 
turbine water-wheels, instances of rupture occur by 
bursting of the tubes by the impact of the sud- 
denly arrested water when the gates of the wheel 
are closed suddenly. At a paper mill in New 
Jersey occurred the unusual accident of the collaps- 
ing of an iron penstock tube 5 ft. in diameter, built 
of sin. boiler iron. This tube was about 75 ft. 
long, and descended at an inclination of 45 deg. 
until it reached the turbine at a depth of 52 ft., and 
then this was followed by a draught tube 8ft. long 
reaching below the turbine, making the total fall 
60 ft. Fora number of years the water had been 
admitted and closed from the turbine by the gates 
around the wheel, until, for some repairs, the 
water was shut from the penstock by the gates at 
the upper end. As the water sank in the tube 
there was a vacuum formed in the upper portion 
exceeding about 33 ft. above the tail race, and the 
tube collapsed at once, the iron tearing at some of 
the rivetted seams, and the two sides reaching to 
within a foot or so from each other. Although this 


result was quite expected by those in charge of 
the turbine, the application of Sir William Fair- 








bairn’s confessedly approximate rule, gives as a 
result a collapsing strength of 174 Ib. to the square 
inch, with a recommendation of a factor of safety 
of 6, which would reduce the safe pressure to say 
31b. In the new penstock which was put in place 
in the destroyed one, there were three open vertical 
vent tubes 6 in. or more in diameter, for the pur- 
pose of preventing a recurrence of the disaster, 
which was in the first place wholly inexcusable in 
view of the general knowledge, and of the engi- 
neering practice on the subject. 


Tue CoNTRACTOR FOR THE ATLANTIC AND NorTH- 
West Brivgk at LacHIne. 

In a recent issue of the Montreal Daily Star there 
was given a description of the Atlantic and North- 
West Bridge at Lachine, together with some account 
of the other works in which Mr. Robert G. Reid, 
the engineer of that important undertaking, has 
been engaged during the past fifteen years or so. 
Mr. Reid is a Scotchman, a native of Coupar Angus, 
in Forfarshire, and he settled in Canada in the year 
1871. He was foreman of construction of the Inter- 
national Bridge at Buffalo, and of the Back River, 
St. Rose, and Gatineau Bridges on the Q. M. O. 
and O. Railway. As contractor, he built the Inter- 
national Bridge between the United States and 
Mexico, the Colorado Bridge at Austin, Texas, and 
did work to the amount of 2,000,000 dols. on the 
Southern Pacific Railway ; 1,000,000 dols. on the 
Lake Superior division of the Canadian Pacific Rail- 
way. The contract for St. Lawrence Bridge, 
Lachine, was signed late in the year 1885, and pro- 
vided for the completion of the masonry by Novem- 
ber 30, 1886. The winter of 1885-86 was spent in 
quarrying the necessary stone and cutting the timber 
required for the work. Since then twelve piers, 
containing about 10,000 yards of masonry, have 
been built in water 18ft. to 35ft. deep, with a 
current in many places of 74 miles per hour—an 
accomplishment in deep water work which has never 
been equalled in any portion of the world. During 
the progress of the work the contractors have 
steadily employed about 500 men and a large amount 
of plant, including forty-five derricks, four steam 
scow derricks, three steamboats, twenty-two scows, 
and five dredges. Mr. Reid has received ‘the 
highest encomiums from the engineers and officials 
of the Canadian Pacific Railway on the successful 
completion of his great work, and for the admirable 
manner in which it has been constructed. The con- 
tract price for the masonry was about 750,000 dols. 
The first stone was laid on May 12, and the last on 
November 11. Since then the iron superstructure 
has been making rapid progress. 


Rariway ACcIDENTS AND THE SEVERE WEATHER. 

Last week was not allowed to pass without 
some accidents on railways, and two are credited to 
the London and North-Western Company. Fog 
appears to have been responsible for a local pas- 
senger train, detained outside Manchester Station 
on the 21st inst., being run into by an express 
train following. So much for the precaution pro- 
vided by the block system, which, owing to the 
way in which it was worked, completely failed to 
prevent a collision. The other, a far more serious 
occurrence, took place in the early morning of the 
21st inst. at Carlisle, and for this the vacuum brake 
is once more responsible, The 8.50 Scotch express 
from Euston, on Monday night, consisting of four- 
teen vehicles, arrived at Carlisle somewhat behind 
time, and, on attempting to stop, the brakes refused 
to act, and the train overshot the platform by some 
300 yards. This, as our readers are aware, is no 
uncommon occurrence, as has frequently been 
shown by the Board of Trade returns, but in general 
the line is providentially clear ahead. On this 
occasion, however, a Midland Company’s engine, 
which had only a few minutes before brought in 
an express train, was standing at the north end 
of the station safely out of reach, as the driver no 
doubt considered. The result was that the North- 
Western train came into violent collision with the 
standing engine, forcing it off the rails, and, though 
the former kept the line, the engine was damaged, 
and the a. of the carriages were stripped as they 
passed the Midland engine. The report states that 
frost was the cause of the failure of the vacuum 
brake, and this we can well believe. In the article 
on the Brake Returns in our issue of October 29th 
last, we drew attention to the fact that there were 
no less than forty-five cases reported against the 
vacuum system, which were due to frost and water, 
and the above is only another, but more pointed 
illustration, of the liability and tendency of such 








brakes to be influenced by this cause. The conse- 
quences, in this instance, beyond the damage to 
stock, were confined to severe shaking of some 
of the passengers, and a delay of about three hours 
to the train, in addition to which about 90 minutes’ 
delay was caused to the Midland Scotch train. It 
is said that had the Midland engine been thrown a 
few feet further north, the train must have been 
precipitated a distance of 20 ft. below, so that a 
terrible disaster was just avoided. 


A Briank Rattway ProGRaMME For Russia. 

It is stated at St. Petersburg, apparently on good 
authority, that the Russian Government has decided, 
on account of its financial difficulties, to sanction no 
railways for construction in 1887. Those railways 
that are in hand will be continued, but no addi- 
tions will be made to their number, and no extra 
grants supplied to accelerate their completion. 
The lines now being built have a total length of 
2202 versts, or 1500 miles. The most important of 
these is the Siberian Railway, from Samara to Ufa, 
a distance of 440 miles, which is only in an initial 
condition. The next is the line from Pskoff to 
Rjeff, 375 versts long, and afterwards the Gomel- 
Briansk, 256 versts; the Romen-Krementchong, 
198 versts ; the Novorossisk-Tikhorelsk, 256 versts ; 
the Brest- Vladavokholmsk, 107 versts ; the Yaroslaff- 
Kostroma, 89 versts ; the Tkvbulsk branch of the 
Transcaucasian Railway, 40 versts ; and the Ivan- 
gorod-Dombrova line, 18 versts. Of the general 
total the Government is building 1791 versts, and 
private companies, 411 versts. As about half of the 
2202 versts sanctioned up to the present has been 
finished, it follows that all the Russian railway 
builders will have to do next year will be to com- 
plete 800 miles of railway. This will mean no more 
than is accomplished annually by several English 
colonies, and must occasion such a depression that 
we question whether the Russian Government will 
be able to adhere to its decision. The Government, 
in point of fact, is in a very serious dilemma. The 
corn trade complains that it cannot compete with 
America and India, because the railway communi- 
cation with the Black Sea and Baltic is so incom- 
plete, and the distress this has occasioned among 
the peasantry curtails the revenue to such a degree 
that no funds are available for more railways. Yet 
the Government is quite aware that the suspension 
of railway construction will not only deepen the 
depression in the corn trade, but also involve the 
iron trade as well. The condition of affairs, in 
effect, is simply this: Russia, with her swollen 
armaments, has little left for public works, and 
therefore sells dear corn, while America and the 
English colonies, having no armies to support, can 
spend large sums on railways, &c., and, in con- 
sequence, sell theircorn cheaply. Every year the 
competition becomes severer for Russia, and Eng- 
land, through her colonies, is probably inflicting in 
peace time injuries on Russian trade as terrible as 
any she could hope to do by violent means in time 
of war. 


LESSONS OF THE LIVERPOOL PETROLEUM EXPLOsION. 

The shocking accident on board the Petriana, at 
Liverpool, is a warning to those who are disposed 
to embark upon the bulk system of petroleum 
transport with undue levity and heedlessness. 
More than ever recently the opinion has been ex- 
pressed by inconsiderate persons that any steamer 
would do for the petroleum trade if supplied with 
a few tanks, and the Petriana is one of a series that 
has been converted to the business in accordance 
with this opinion. But such an impression is 
fatally unsound, as was demonstrated in the case 
of the Petriana on Sunday last. The conditions 
that determine explosions in petroleum ships are 
exactly the same as those that cause paraffin lamp 
explosions. In Mr. Marvin’s new pamphlet, ‘‘ The 
Moloch of Paraffin,” which we would advise en- 
gineers to study, a lamp is shown to become dan- 
gerous in proportion as the oil wanes in the 
reservoir, and the air preponderates over the 
accumulated paraffin vapour. Bad paraffin may, 
paradoxically, be safe to burn because it discharges 
so much vapour that the proportion of air intro- 
duced by a person blowing down the flame, in ex- 
tinguising the lamp, is too small to do more than 
create a slight flash. On the other hand, from an 
expensive and presumably safe oil, the vapour may 
be so small that the preponderance of air intro- 
duced may cause a disastrous explosion. Applying 
these facts to oil ships, one can readily understand 
that, while the tanks are full of petroleum, the 
steamer is tolerably safe, because little or no space 
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is left for gas to accumulate. It is when the tanks 
are partly empty, or when they leak, that danger is 
to be apprehended. Herein lies the objection to 
such converted vessels as the Petriana, because it 
is very difficult to insert tanks in an ordinary 
steamer strong enough to resist all strains, and 
also, at the same time, do away with all spaces 
where gas may accumulate. Asa matter of prin- 
ciple, a petroleum steamer should be so constructed 
that, not only can the oil be readily pumped out 
of it, but the tanks easily puritied with air as well, 
and all accumulations of oil and gas in the spaces 
outside the tanks (which should be as few as pos- 
sible) withdrawn with equal facility. On the 
Caspian, where these points are carefully attended 
to, thousands of voyages have been made by the 
oil steamers specially built for the trade, and with- 
out a single accident like that at Liverpool, and we 
believe that the steamers Messrs. Sir William 
Armstrong, Mitchell, and Co. have built for the 
Atlantic trade will be equally free from fatalities. 
With steamers, however, not specially built for the 
trade, there will be always a danger that the tanks 
will yield to the strains on over-sea voyages, and 
the general arrangements of the vessel be such that 
gas and oil will accumulate where it will not be easy 
to dislodge them. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 17, 1886. 


Tux discussion of tariff issues has been begun in Con- 
gress with considerable interest on account of the defeat 
sustained by the revenue reformers in the recent elec- 
tions. In spite of this defeat an effort will be made to 
reduce duties or to at least formulate a bill providing 
for a moderate reduction. Extreme measures will not 
be demanded because of the feeling among political 
managers that a change has taken place in public senti- 
ment in favour of higher duties. Manufacturers of 
iron and steel, as well as of lumber, have had ver 
large orders this week intended to be filled during the 
spring. The heavy demand continues on all sides ; 
inquiries are quite numerous for foreign material 
especially. Brokers in New York and Philadelphia 
have inquiries for no less than 30,000 tons of old rails, 
besides large quantities of slabs, ingots, billets, and 
blooms. Bessemer pig is also under active inquiry 
and some small contracts have been placed. The 
feeling in the American iron trade is that an advance 
will be made after the holidays. In fact urgent buyers 
are now obliged to pay 20 dols, for No. 1 foundry 
instead of 19dols. six weeks ago. No. 2iron is selling 
at 17.50 dols. to 18 dols., and the best contracts for 
grey forge were placed this week at 15 dols. The 
higher quotations are 17.50 dols. and 18 dols, In 
Western Pennsylvania and throughout Ohio the iron 
and steelmakers are very busy on winter and spring 
work, and it is a difficult matter to place an order for 
delivery within sixty days. The railroad builders have 
provided for summer requirements with a good deal of 
liberality. Quotations are 35 dols. to 36 dols. with the 
latter figure ruling as the price for small lots. Slabs 
are 30 dols.; Bessemer pig, 20 dols.; plate iron, 
2.10 dols; angles, 2.15 dols.; beams, 3 cents; nails, 
2 dols. to 2.15 dols. 

A general advance has taken place in the American 
iron since the last few days. Standard foundry 
irons have been advanced to 20 dols. and 19 dols. for 
1 and 2 foundry, and forge to 17.50 dols. and 18 dols. 
Special brands are held at 20.50 dols. to 21 dols. for 
No. 1, and 18.50 dols. to 19dols. for forge. Rolled 
iron of all kinds is about a tenth higher. Mills have 
advanced prices to 2 cents, which heretofore have been 
1.80 and 1,90; stores have advanced to 2.10, prices 
which were recently 2 cents. Plate iron has advanced 
to 2.40 to 2.50; lowest recent quotations 2.40. Mills 
are well sold up and large orders are very difficult to 
place. Part of this unwillingness is due to the general 
policy of iron and steelmakers throughout the country 
to not sell their winter and spring capacity until after 
the holidays. Itis quietly given out that a further 
advance will be made after January Ist, amounting to 
from 1 dol. to 2dols. per ton on old iron, and 1 dol. on 
steel rails. The week’s business in steel rails foots up 
40,000 tons, and quotations to-day are given firm at 
36 dols. at mill, Plenty of business is offered at from 
50 cents to 1 dol. below this price, but no one is dis- 
posed to accept. Jay Gould will build another line 
from Chicago to Central Kansas, and other lines are 
projected from Chicago north-west and south, which 
will probably create a boom in rails and blooms. Blooms 
are held at 28 dols. for rail blooms and 30dols, to 

_ 81 dols. for slabs. The market is in a very feverish 
condition and inquiries are in hand for several large 
lots of both foreign and domestic material ; 20,000 tons 
of foreign Bessemer sold at 20.25 dols. this week. Old 
rails can be had at as low as 24.50 dols., but next week 
they will not likely be offered under 25 dols. A half- 
dozen cargoes of scrap were contracted for at 21 dols, 





to 21.50 dols. delivered. Spiegeleisen is quoted at 
28 dols. to 28.50 dols. for 20 per cent. The Western 
Pennsylvania iron market is very strong, and large 
contracts are being placed every day for crude steel, 
Bessemer pig, rolled iron, and pig iron. The weekly 
production is about 123,000 tons of crude iron through- 
out the country. 








AMERICAN WAR VESSELS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The letter of Mr. M‘Gregor in your issue of De- 
cember 17, expresses great doubt as to the value of Com- 
mander Chadwick’s assertion that the Secretary of the 
United States Navy, in speaking of ‘‘officers of the 
navy,” meant necessarily those of the Navy over which 
he presides. Mr. Ward, in the correspondence referred to 
by Mr. M‘Gregor, gave his reasons for finding two diffi- 
culties in this interpretation, and Mr. M‘Gregor in one of 
his sentences pushes these difficulties to their logical con- 
clusion. 

It is strange that along with the advertisement as it 
first appeared in the New York Times, so far as I have 
been able to trace, on September 14, was another ad- 
vertisement also over the official signature of the Secre- 
tary of the United States Navy ; this other advertisement 
is addressed to the steel manufacturers of the United 
States of America. Secretary Whitney had his reasons 
for making plain the nationality of those addressed in 
the one sieutieneath 1 why did he not make it equally 
plain in the other? 

But the advertisement does not stand alone. The 
circular referred to in the advertisement, “ armen i 
the conditions” of design asks for designs of an armoure: 
cruiser and an armoured battle-ship ; it says that a design 
will have no chance unless it is a ‘‘ substantial improve- 
ment on existing designs of the same type ;” that it must 
‘*include all matters essential to the design of a modern 
first-class fighting vessel ;” it must give a detailed state- 
ment of weights separated into groups including hull, ma- 
chinery, stores, ordnance, and torpedo apparatus; it 
must give full particulars of the kind, power, and 
economy of the engines, boilers, and screw, with all calcu- 
lations in full, the maximum maintained speed, 16 knots 
being an absolute requirement, to be attained on the 
measured mile, and the coal endurance at the maximum 


y | and other speeds; it must deal fully with displacement, 


stability, and safety at sea; and with the preservation 
of safe conditions when any spaces that may exist below 
the water-line and above the armoured deck are flooded. 
In view of the above conditions, it is but consistent that 
the advertisement should ask designs from those having 
knowledge of such work; but when Commander Chad- 
wick says that those specially addressed are officers of 
the United States Navy, which at present does not 
possess a single modern first-class fighting vessel of either 
of the classes named, Mr. Ward’s difficulties and Mr. 
M‘Gregor’s conclusion may be well understood. 

In the New York Herald of November 17, an inter- 
viewer seems to have obtained opinions from several naval 
constructors and officers of the United State Navy on the 
matter in dispute. If the statement of these opinions is 
at all to be trusted, not one of the gentlemen interviewed 
indorses Commander Chadwick’s view that designs are 
especially desired from officers of the United States 
Navy. One gentleman is reported to have spoken of 
procuring ‘‘ the best designs from the best talent in the 
shipbuilding world.” Another, that the United States 
Government ‘‘does not care where these designs come 
from so long as they are good. They are open to general 
competition, but we have reason to expect more from the 
English on account of their greater experience.” A third, 
that ‘“‘what we want to get is the best the world pro- 
duces.” And a fourth, that ‘‘ what we ask from English 
naval architects are designs only, and if England, France, 
or Germany, or any other power outside of the United 
States can furnish us the best design, superior to any 
submitted at home, then by all means buy it.” Many of 
these gentlemen _— to think that the designs will 
come from private shipbuilders in this country ; but if the 
above quotations represent their real opinions, they would 
make no scruple in receiving from officers of the British 
Admiralty. ‘The plea that it is the private shipbuilders 
of this country from whom designs are expected is a 
plausible one, but is not consistent with Secretary Whit- 
ney’s special invitation to officers of the navy. The 
number of firms, tco, which have had practical experience 
of such work is very limited ; their names must be well 
known to Commander Chadwick, and instead of adver- 
tising broadcast, it would have been more direct to 
—— them by correspondence. 

t is worthy of note that one of the latest ventures in 
the way of technical periodicals in this country sees no 
harm in public servants of the country sending in designs 
in answer to the advertisements, Our Admiralty, how- 
ever, appear to think differently, and it is only since 
the appearance of Secretary Whitney’s advertisement 
that rumours have been afloat of a circular issued to the 
Admiralty and dockyard officials threatening dismissal 
and disgrace to any one guilty of breaches of official con- 
fidence. 

Of the venality of our Admiralty officials I know 
nothing, and will say nothing beyond hoping that, if only 
for the sake of not a few old friendships, Brother 
Jonathan is in their case reckoning entirely without his 
host. But for the advertisement I cannot help doubting 
whether Commander Chadwick has correctly expressed 
the views of Secretary Whitney, when he makes the 
assertion, which he does in his closing letter to Mr. Ward. 
If he does express them, then something more than an 
assertion is required, viz., a satisfactory answer explain- 
ing away the numerous indications that designs were 





expected from ‘‘ those in this counry who, at the country’s 
expense, have similar designs to get out for our own 
Navy,” I am, yours, &c., 


F, P. Purvis. 
Dumbarton, December 22, 1886. 





TOOTHED GEAR. 
To THE EpIToR OF ENGINEERING. 

Sir,—Could any of your correspondents kindly give me 
sas | maggie on the following question ? 

hen a pair of spurwheels are running it is supposed 
that their pitch circles are revolving upon each other, and 
for this to be true, it is evident that the pitch must be set 
off round the circumferences of the pitch circles, in such a 
manner that the pitch forms part of the circumference, 
but in Molesworth, Templeton, and others, all the con- 
stants for finding the diameter of the pitch circles having 
the number of teeth and pitch given seem to be calculated 
on the assumption that the pitch is a chord of the pitch 
circle, in which case the pitch circle is the circumscribing 
circle of a polygon, the length of whose sides equals the 
pitch, and the number of sides equal the number of teeth. 
In extreme cases this would involve rather large inac- 
curacies. Let me take an example : 

Supposing it is required to construct a pair of wheels 
having a velocity ratio of 15 and that a pinion of eight 
teeth and a spurwheel of 120 teeth are selected for the pur- 
pose. Pitch 3in. Taking the constants for finding the 
diameters from Molesworth we have: 

Diameter of pinion=2.6131 x 3=7.8393.°*. circum. = 
24.628 in. 

Diameter of spurwheel=38,2015 x 3=114.6045 in. .*. 
circum. = 360,041 in. 

Now if these wheels are to work together with a uni- 
form velocity ratio, the ratio of the number of teeth must 
equal the ratio of the circumferences of the pitch circles, 


that is, 
120__ 360.041 
air 24.628 
Practically, the effect of this would be to cause the teeth 
to be unduly strained, as one tooth does all the work 
when passing the pitch point. 
What I want to know, is it usual when setting out such 
a pair of wheels to use the tables given in Molesworth &c., 
and if not, can zoe refer me to any giving more accurate 
results? Thanking you for inserting this letter, 
I remain, yours truly, 
4 DIscIPpuvs. 
[The pitch is strictly equal to the circumference of the 
pitch circle divided by the number of teeth. To regard 
it as the chord of the arc in the manner to which our 
correspondent refers, leads to bad working when the 
wheels in gear differ much in size.—Ep, E 


15, but =14.62, 








DISSOCIATION IN THE STEEL FURNACE. 
To THE Epitor oF ENGINEERING. 


_ Str, —My attention has been called to an article in your 
issue of the 10th inst. on the effect of dissociation on 
steel melting furnace economy by Mr. Edward Crowe. 
The author commences by referring to the researches of 
Deville on dissociation, and he adopts the figures which 
that eminent physicist gave many years since as the tem- 
perature for the decomposition of water into its elemen- 
tary constituents. In my lecture at the Royal Institution 
on May 7 last I went very fully into the question of dis- 
sociation, and I may out that Deville had given tem- 
eratures much below those obtained by Bunsen. For 
ull information on this subject I must refer your readers 
to that lecture published by the Journal of the Institution, 
but I may here repeat that Bunsen’s temperature for dis- 
sociation of steam is 2400 deg. C. and for carbonic acid 
about 3000 deg. C., whereas Mr. Crowe adopts Deville’s 
standard of 1000 deg. C. for steam, and goes on to say 
that carbonic acid is decomposed at a lower temperature ; 
both these eminent experimentalists are probably correct 
in their conclusions, the difference of temperature arrived 
at by them being due to different ways of operating, 
Deville using in his experiments narrow channels for the 
passage of the flame and extended surfaces for it to 
impinge upon, and Bunsen using for his experiments 
closed vessels of comparatively large volume. 
The author of the article in your paper says that 
‘* When a furnace is cold the gas burns with a short flame, 
which becomes longer and longer as the furnace becomes 
hot ; it is generally supposed that the shortness of flame 
indicates imperfect combustion, or the cooling effect of 
the cold furnace walls, so to speak, kills the flame, but 
when the furnace is almost as hot as the flame, it reaches 
probably right across the furnace, and travels down the 
ports into the regenerators, then the flame is said to be 
properly developed.” 
In reply to these remarks, I may refer to my paper on 
‘‘ Combustion ” read at the Iron and Steel Institute meet- 
ing in September last, at which meeting I exhibited a re- 
om gas stove constructed on my principle of free 
evelopment of flame. In this stove the flame, when the 


gas was first he aye was very long, but its length 


gradually diminished asthe regenerator, and consequently 
the air supplied to the bufner, were more a more 
heated. This result is diametrically opposed to the state- 
ment quoted, from which circumstance it must be con- 
cluded that the trial referred to by Mr. Crowe was made 
with a furnace the heating chamber of which was compara- 
tively small in cross-section, thus allowing only a small 
opening for the passage of the flame, and being equivalent 
to the experiments on dissociation made by Deville. 
Flame is only lengthened by heat when combustion takes 
ery in small passages, for flame diminishes in length by 

eat in furnaces constructed for heating by radiation in 
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which ample space is provided for its free development. 
I shall be pleased to give Mr. Crowe, or any one else, 
practical evidence of this fact by showing the stove in 
operation, which was used for the illustration of my paper 
at the Iron and Steel Institute, and, if not satisfied, to in- 
troduce him to works where regenerative gas furnaces on 
the new principle are employed, in which I will undertake 
to reduce the length of the flame by diminishing the pro- 
sae of gas supplied to the furnace, or the converse, 
— the flame, by increasing the proportion of gas 
used, 
Before concluding, will you allow me to say afew words 
respecting another statement contained in the article re- 
ferred to, viz.: ‘‘Great trouble is often experienced in 
working short furnaces, on account of the melting down 
of the regenerators, due to the fact that sufficient heat is 
not extracted from the gases to allow complete combus- 
tion to take place in the furnace itself ; and I have known 
steel melters remark that a certain furnace was a bad one, 
because the passages or ports from the furnace to the re- 
generators are so short that you cannot get sufficient heat 
without melting down the chambers. In a sense they are 
quite right. The beginning of the flame is the hottest, 
and if it is thought necessary to use a higher temperature 
than the tail end of the flame is capable of giving, it is 
certainly preferable to dissipate its heat in long and well- 
ventilated ports than that the regenerators should be 
destroyed.” 

In furnaces heated by radiation the beginning of the 
flame, containing a large ‘mass of gas and air only 
partially ignited, is not nearly so hot as the flame near 
the centre of the furnace, or at the tail end. 

In the interests of economy and efficient working it is 
necessary that the products of combustion should not lose 
heat on their way to the regenerators. Cooling tubes are 
usefully applied in regenerative gas furnaces, but not at 
this point. On the contrary, the passages from the heat- 
ing chamber to the regenerators should be maintained at 
as high a temperature as possible, for they form an ex- 
tension to—and, indeed, the hottest part of—the regene- 
rators. Itis not the products of combustion but flame 
which destroys brickwork, owing to the mechanical and 
also, perhaps, the chemical action which it has when im- 
pinging thereon. No such deterioration of brickwork is 
found in furnaces heated by radiation, the flame bein 
strictly confined to the heating chamber, intensely heate 
gas and air entering separately at one end and the com- 
pletely burnt products of combustion leaving at the other. 

I an, Sir, your obedient servant, 
FREDERICK SIEMENS. 
12, Queen Anne’s Gate, Westminster, S.W. 
December 22, 1886. 





FUEL CALORIMETERS. 
To THE Eprror or ENGINEERING. 

Srr,—I am glad to see by Mr. Thwaites’ interesting 
paper that you are opening your columns to this subject, 
which should be of value to all purchasers of coal. 

On the Continent much more has been done of late 
ears in improving and developing calorimeters than in 
Sngland, and several standard instruments are in use, 
which are considered to be more correct than the Thomp- 
son. 

The improved Thompson in its various shapes is how- 
ever a very convenient instrument from its small size, 
easy manipulation, and small cost, and should be better 
known. I1t has its defects, and the gases are not of course 
analysed. What is to be desired is that a standard 
sample of coal should be tested by those having different 
instruments and results compared, rather than that each 
experimenter should use any coal. The results in thermal 
units given by the more exact instruments, such as the 
Fabre-Silbermann and others, could then be compared 
with those from various types of the Thompson. The 
carbon not burnt should if possible be also given, as there is 
always a residue. 

In Germany there is Professor Stohmann’s improved 
Thompson, in which he fires the combustible with an 
electric wire in the same way as M. Bertholot. This 
latter gentleman in experiments with his new ‘‘ bombe 
calorimeter” compresses the oxygen sometimes to 24 atmo- 
spheres ; there is very quick and perfect combustion and 
no gases are left in the bombe. 

But neither Professor Stohmann nor M. Bertholot seem 
to have published, as yet, any results with coal. With 
various other hydro-carbon substances their results agree 
very closely with those given by-totally different instru- 
ments, which is very satisfactory. These instruments I 
lately had the pleasure of seeing as well as M. Scheurer 
Kestner’s, who has made many very accurate experi- 
ments with his improved Fabre and Silbermann calori- 
meter. There is also a Fabre and Silbermann in this 
country which will be in working order shortly. 

In some of the Thompson instruments a platinum vessel 
is used for the combustion chamber, and in others copper. 
The latter rapidly oxidises and wastes away. Professor 
Stohmann found a slightly lower result with a platinum 
vessel as compared with one of copper. 

The Thompson instrument should be protected from the 
influence of the temperature of the air in the room, Pro- 
fessor Stohmann and others have carefully provided 
against this disturbing influence. 

As acheck upon the rule used for the losses and con- 
stants of each instrument, a substance should be burnt of 
a known heating power. 

We have only lately used an improved Thompson here, 
and it gives fairly consistent results so far. 

The large firms who sell coal for boilers, &c., should 
surely be in a position to give the heating power of their 
coal, and also percentage of ashes and clinker, or of in- 
combustibles ; but how few even know what a calori- 
meter is, 





Trusting that different experimenters will make known 
their results with their different instruments, and with 
same coal, 

I remain, Sir, yours truly, 

Bermondsey, Dec. 21, 1886. B. Donkin, JUN. 








ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Str,—Under the heading of “Foreign and Colonial 
Notes” in your paper of last week, several interesting 
particulars are given about some heavy American loco- 
motives now building at the Roanoke Machine Works. 
As they are, inferentially, for use in America, I take it 
they are of the 4ft. 84 in. gauge. 

These engines are what my old mate would call regular 
‘*woppers,” weighing 50 tons with their big boilers, over 
25 ft. in length and 4ft. Sin. in diameter, and cylinders 
20 in. by 24in. stroke—regular “ track crushers,” [ should 
say. They have, however, a small grate area (equal to 
only 17 square feet) relatively to their cylinder power and 
boilers. But even with that comparatively small area the 
grates are 8 ft. 6 in. long, owing to their being only 24 in. 
wide. If the grates had been of the width usual in English- 
made engines (with plate frames) for the 4 ft. 8hin. gauge, 
that is, with a width from 40 in. to 42 in., the inside length 
of the fireboxes of these American engines need not, with 
the above area, have exceeded 5 ft., in place of 8 ft. 6in. 

Perhaps Mr. Fernie, from his remarkable knowledge of 
American locomotive practice, can say whether the width 
of the grates of these engines is fixed by a strange prefer- 
ence on the part of American locomotive users for narrow 
and long boxes, or whether it is due entirely, or almost 
entirely, to the use of bar framing. From my experience 
on the foot-plate, I sy prefer, with anything like a 
heavy load, which means a lot of firing, a short box to a 
long one. But perhaps I look at the matter from aselfish 
and ‘‘ unscientific” point of view. 


Yours obediently, 
Dorking, December 27, 1886. STOKER. 





THE USE OF GLYCERINE TO PREVENT 
FREEZING OF WATER. 
To THE Epitor or ENGINEERING. 

Srr,—I will feel obliged if you or any of your corre- 
spondents can inform me what quantity of glycerine is 
required when mixed with water to prevent it freezing 
at a temperature of zero (Fahr.) 

Yours, &c., 
C. MAcLAREN IRVINE. 

Lesmahagow, December 29, 1886, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.essroucH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fair 
good attendance on ’Change at Middlesbrough and the 
market was stronger. No. 3 Cleveland pig iron for prompt 
delivery was in request at 33s. 6d. per ton, but sellers 
were shy and were not disposed to do business at less than 
33s. 9d., while for delivery over the first few months of 
next year 34s. to 34s. 3d. were the prices. Later in the 
day the quotations were still firmer. The shipments are 
well maintained for this time of the year, and it is expected 
that the stocks at the end of this month will show very 
little, if any increase, notwithstanding the addition of a 
few thousand tons to Messrs. Connal and Co.’s warrant 
stores at Middlesbrough. Hematite pig iron is strong at 
45s. to 45s. 6d. per ton for mixed numbers f.o.b. east coast 
ports. There is no change in the manufactured iron trade, 
amy are the same as those quoted for the past fort- 
night. 


The Cleveland Blast Furnacemen and their Wages.— 
The Cleveland ironmasters having refused to grant an 
advance of 5 per cent. in wages to the blast furnacemen, 
the men have held meetings all over the North of England, 
and have resolved to terminate their engagements under 
a fourteen days’ notice. These notices were handed in to 
the several works by the men’s secretary, Mr. William 
Snow, on Friday last. At some of the works the managers 
refused to accept the notices, alleging that they were 
illegal. Since that time the men have taken advice, and 
have been assured that the notices are ia perfect order. 
Yesterday the Cleveland Ironmasters’ Association, at 
their weakly meeting at Middlesbrough, decided to make 
arrangements for a meeting of masters’ representatives 
and delegates from the men, which will be held on Friday, 
with a view to settling the wages question. It is believed 
that the ironmasters will point out to the men that the 
market quotations, although showing an advance, have 
not up to the present time resulted in much benefit to the 
pig-iron makers, and that they will indicate that so soon 
as the improved quotations justify an increase, they will 
be willing to accede it. 

Engineering and Shipbuilding.—Both these industries 
are more active, and the prospects of better trade during 
the coming year are decidedly better. While there is a 
fair amount of shipbuilding and general engineering work 
going on throughout the North of England, the marine 
engine builders are getting more work and hope to be 
busier. The shipyards on the northern rivers show signs 
of briskness, and recently, we are glad to state, that several 
orders for steamers have been secured. On Monday 
Messrs. Pearse and Co. launched from their iron ship- 
building yard at Stockton an iron screw steamer, which 
was christened the Columbia. This vessel, which is 137 ft. 
in length, 21 ft. 6 in. in breadth, and 11 ft. 6 in. in depth, is 
built to the order of the North Sea Trawling Company, of 
London, and is intended to be employed in the deep-sea 
fishing aud fish-carrying trade, for the prosecution of 





which she is specially adapted. She is fitted with triple- 
expansion engines of 70 horse-power nominal, by Messrs. 
Blair and Co., Limited, of Stockton. This is the third 
steamer which Messrs. M. Pearse and Co. have built for 
these owners. A few days ago Messrs. Hawthorn, Leslie, 
and Co., of Hebburn-on-Tyne, launched a splendid steel 
steamer called the Hafis, for carrying petroleum in bulk. 
She is 270 ft. in length, 35ft. beam, and 21 ft. in depth. 
She will be lighted throughout by electricity, fitted with 
Worthington’s pumps for oil, and supplied with triple- 
expansion engines, 

The Steel Trade.—All the works in the North of England 
continue busy, and will be kept fully going for the next 


six months. Prices are firmer, and the prospects of the 
trade are good, 





LAUNCHES AND TRIAL TRIPS. 

On Monday, December 13, the Flying Serpent, the 
latest addition to the extensive fleet of powerful tug 
steamers owned by the Clyde Shipping Company, had 
her official trial trip on the Firth of Clyde. A duplicate 
of the Flying Dragon, and measuring 135 ft. by 24 ft. by 
13 ft. 6 in., she was built by Messrs. Robert Duncan and 
Co., Port-Glasgow, and is a large addition of the well 
known tugs Conqueror, Gulliver, and Hercules. She 
has been built prey | for deep-sea towage, and to fit 
her for such work she has been provided with capacity 
for carrying on an emergency as much as 290 tons of coal, 
so that she is fitted for making a voyage to the Continent 
and back without recoaling, thus saving considerable 
trouble and expense. A ballast tank has been constructed 
forward which is capable of containing 30 tons of water ; 
and altogether her fittings are very complete. The 
engines, which indicate 640 horse-power, were constructed 
by Messrs. Rankin and Blackmore, Greenock, and have 
two cylinders, 25 in. and 48 in. in diameter, respectively, 
with piston stroke of 30 in. Steam is provided by a boiler 
measuring 15 ft. 6 in. in diameter by 11 ft. long, with 
three corrugated furnaces, each 48in. in diameter. The 
Flying Serpent is the fifty-ninth tug which Messrs. 
Rankin and Blackmore have engined, and she is the ninth 
steamer fitted with their engines which the Clyde Ship- 
ping Company have added to their fleet within the last 
seven years. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, on 23rd December, launched a steel paddle 
steamer named the Deutschland, a vessel of 1700 tons 

oss, built for the Zeeland Steamship Company, of 
‘lushing, and intended for the day service between that 

rt and Queenborough. She measures 286 ft. by 35 ft. 3in. 

y 23 ft. 3 in., and has been constructed to meet the 
highest of the requirements of Lloyd’s for Channel ser- 
vice. Her passenger accommodation will be alike ex- 
tensive and handsomely equipped. The vessel is being 
fitted with a pair of compound oscillating engines, the 
diameters of the two cylinders being, respectively, 60 in. 
and 104 in., with piston stroke of 7 ft. Four single- 
ended cylindrical tubular boilers will supply steam to the 
engines, the working pressure being 80 lb. per square inch. 
The total heating surface of the boilers is about 8000 
square feet, 

On the following day Messrs. Robert Duncan and Co., 
Port-Glasgow, launched the Aguan, an awning-deck steel 
screw steamer of 1615 tons gross, and measuring 236 ft. by 
35 ft. by 19 ft. She has been built to the order of the 
Honduras and Central American Steamship Company, 
and is intended for their fruit trade between Central 
America and New York. Messrs. Muir and Houston, 
Glasgow, are fitting the Aguan with triple-expansion 
engines having cylinders 23 in., 354 in., and 57 in. in 
diameter respectively, with piston stroke of 39in. Steam 
will be supplied from two boilers, each 13 ft. 6 in. by 
10 ft. 6 in., the working pressure being 160 lb. per square 
inch. Messrs. Duncan and Co, are at present engaged on 
a sister ship for the same owners. 





At Whiteinch, Glasgow, on Tuesday, the 28th inst., 
Messrs. Barclay, Curle, and Co. launched a screw steel 
steamer named the Hare, a vessel of about 800 tons, which 
has been built to the order of Messrs. G. and J. Burns, 
for their Clyde and Belfast royal mail service. She 
measures 216 ft. by 30 ft. by 144 ft., and she is being 
fitted by the builders with triple-expansion engines of 
1400 indicated horse-power, having cylinders of 25 in., 
38 in., and 58 in. in diameter respectively. She will have 
accommodation for seventy first-class and a large number 
of steerage passengers. 








Hupson Bay Rat.way. —The route of the Hudson Bay 
Railway will be by way of Oak Point, Lake Manitoba, 
and thence to Hudson Bay. Messrs. Mann and Holt 
have received a contract for the Manitoba section, and 
Messrs. McClellan and Grant are to execute the Hudson 
Bay section. 


Tue Testinc or Dynamos.—At the City and Guilds 
of London Institute, Exhibition-road, South Kensington, 
Professor Ayrton is about to give a series of demon- 
strations in the testing of the power and efficiency of 
electro-dynamos and motors ; the modes of measuring 
self-induction, and the use of commercial apparatus for 
the purpose; the determination of the effect of self- 
induction on intermittent direct currents with long and 
short periods of intermittency, and on alternate currents 
with different periods of alternation. Each demon- 
stration will take place twice, to enable all who attend to 
take part. There will be seven demonstrations, com- 
mencing Friday, February 4, at 5 p.m., and ending 
Wednesday, March 23. Fee for the course, 1/. 11s. 6d. 
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ZIESE’S STEAM STEERING GEAR. 








Tue use of steam steering gear is now almost 
universal on board of modern torpedo boats, and is 
rapidly gaining favour for other light craft such as 

achts, launches, and light-draught river steamers, 

t is for such purposes as these that the gear which we 
illustrate above was designed by Mr. R. Ziese. It 
has been fitted by Mr. F. Schichau, of Elbing, to the 
torpedo boats of the Imperial German Navy, and to some 
other vessels. 

The gear, as shown, is designed for a working pressure 
of 12 atmospheres (180 1b. per square inch). The cy- 
linders are 3in. in diameter by 24 in. stroke. The 
frame and cylinders, with all steam passages, are cast in 
one piece of brass, and the whole gear ready for fixing 
only weighs about 1101lb. It takes up a space of 
about 20 in. square by 13 in. indepth, its small dimen- 
sions making it specially adapted for torpedo boat 
service, and forall situations where economy of weight 
and place are of principal consideration. 

The arrangement is clearly shown in the views and 
section, The wormon the engine shaft gears into a 
wheel which has its teeth simply cut to an angle suit- 
ing the pitch of the screw. This wheel can be drawn 
out of gear with the worm by a clutch if it be re- 
quired to steer by hand, and put into gear with the 
small wheel on the handwheel shaft. Upon the worm- 
wheel shaft is a chain pulley or gipsy wheel around 
which the rudder chain is led. It will thus be seen 
that the worm and wheel are the sole gearing. The 
steering wheel shaft has a thread cut at its end, and 
this thread works in a nut formed in the boss ofa 
spurwheel B. When the steering wheel is rotated 
it moves endwise, and this motion works, through a 
bell-crank lever (Fig. 2), the steam valve of the engine, 
admitting steam to the back or cavity of the distribut- 
ing valves, or cutting it off altogether, as is well 
understood. As soon as the engine starts the wheel 
B is put in rotation, and moves the handwheel shaft 
in the opposite direction to that imparted to it by its | 
rotation. The proportions of the four wheels on the | 
handwheel and wormwheel shaft, and the pitch of the | 
thread in the wheel B, are so proportioned, that when | 
working by hand the handw al remains quite sta- | 
tionary in regard to fore-and-aft position, and no move- 
ment of the centre slide valve takes place. The only 
movement necessary to change this gear from hand 
to steam power is to shift the wornwheel into gear 
with the worm. A pointer driven from the wormwheel 
shaft shows the position of the rudder. 

In spite of its apparent smallness and lightness, the 
gear is very strong in construction, and has proved 
quite up to all requirements, bringing over the helm 
of the large sea-going torpedo boats in a few seconds 
at full speed of 20 knots and more. 

Inside the boss of the handwheel a safety clutch can 
be fitted to prevent any undue strain from being 
brought upon the chain and connections, 














Sovurn AvstraLian Rattways.—During the first eight | 
months of this year 2,291,726 passengers travelled over | 
the Government railways of South Australia, of whom | 


1,996,187 were conveyed over the Port and Northern lines. | 


Fig. 2. 
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THE wire rope stopper, which we illustrate above, 
is distinguished by its portability. It is not in- 
tended to be bolted to the deck of a vessel, but 
is to be attached to a chain strap, and carried to 
any point where it is required. The stopper is made 
in halves hinged together, and is tightened on to the 
rope by screws, which can be turned by a bar or 
marline spike. By aid of the internal projections a 
firm grip is obtained without the use of excessive 
pressure. The makers are Messrs. Hall and Lester, 
of 122, Leadenhall-street, and Albert Docks, 








Messrs. Ropert STEPHENSON AND Co., Limirep.—| means of utilising the great natural and 
| advantages of Port Darwin in a commerci 


Na 


Messrs, Robert Stephenson and Co., of Newcastle-on- 
Tyne, have added to their business of locomotive and 
marine engineers that of iron and steel shipbuilders, 
having acquired the plant and premises of Messrs. 
Macintyre and Co., Limited, at Hebburn. They now 
undertake the building of iron and steel vessels, fitted 
ig ee and the repairing of vessels and their machinery. 
Mr. John Macintyre, Jun., takes general supervision of the 
shipyard at Hebburn-on-Tyne, which is capable of com- 
plying with the most modern requirements in ship- 
uilding, &c. 


New American LighTHovsE.—An iron lighthouse to be | 
erected on the Fourteen-Foot Bank, Delaware Bay, has | 
been constructed at the Ramsay Engineering Works, 
Baltimore. The lighthouse will stand on an iron caisson 
already in position, and the focal plane of the lantern will 


ag 


| gallery 40 ft. in diameter, surmounted by a cast-iron 
parapet and rail, with iron cranes or boat davits. From 
the parapet will rise an iron octagonal structure 26 ft. in 
diameter, three stories in height, surmounted by a tower 
in which there will be an ornamental gallery and the 
lantern. The completed lighthouse was erected at the 
Ramsay Works. It was inspected by the United States 
officials having charge of the work, and the first portion 
of the tower has now left Baltimore, 


Port Darwin.—In the South Australian House of 
Assembly recently Mr. Ward moved for the appointment 
of a Royal Commission to report upon the most practical 
Ye gee 

sense, and 
especially with reference to the interchange of commodities 
with Australia, India, the Archipelagoes of the Southern 
and Western Pacific, and Great Britain. The debate 
was adjourned. The Government subsequently accepted 
another motion, which was carried without a division, for 
the —_ of an address to the Governor, requesting 
his Excellency to communicate to the Imperial Govern- 
ment the opinion of the House, that the fine natural 
harbour of Port Darwin, being centrally situated on the 
northern coast of the Australian continent, affords the 
best obtainable ition for an imperial arsenal and 
fortifications for the defence alike of the interests of the 
British Empire in the Pacific Ocean and Australasia in 
relation thereto ; also that the House is willing to sanction 
any cession of land, or to afford any other facilities which 
the Imperial Government may require for the erection 





be 59 ft. above the sea. The structure will consist of a 


and maintenance of such arsenal and fortifications. 
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STEAM ENGINES. 


9871. J.Clyne, Aberdeen, N.B. Improvements in 
the Valve Ports and Steam Passages of Steam Cy- 
linders, (6d. 2 Figs.) August 20, 1885.—The improvements 
consist in the arrangement of the valve ports and steam es, 
whereby the slide valve is moved by the piston-rod and travels 
always in the same direction as the piston. This action is effected 
hy reversing the steam passages from the ports. In the arrange- 




















ment shown in the figure, the main slide valve is operated by an 
auxiliary piston valve, The main aps in completing its stroke, 
moves the stop A by the arm B, thus opening the steam passage 
C. The steam pressure moves the auxiliary piston valve D which 
carries along with it the slide valve E, by which movement the 
steam is admitted into the reversed passage F and so actuates the 
main piston. (Sealed October 12, 1886). 


10,217. J. Matthews, Newcastle-on-Tyne. Im- 
provements in Compound ansive Steam and 
other Engines. (8d. 7 Figs.) August 28, 1885.—Referring 
to Fig. 1, steam at high pressure has entered by the port E, has 
acted on the high-pressure side A of the piston, and has expanded 
the telescopic tubes B?, B3. The slide valve D is now operated 
by an eccentric or otherwise, and the port E! being brought 
opposite port E, the exhaust takes place through the slide valve 
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D and ports F', F, to the low-pressure side A! of the piston. The 
exhaust from this side A' takes place by the passages F, G', and 
G. The back or sliding end of the trunk is kept in position by 
a prolongation of the piston-rod. In the modification of this 
invention shown in Fig. 2, a double trunk piston B B! is em- 
ployed, the cylindrical hollow space formed therein fitting over a 
cylindrical prolongation C on the interior of the opposite cylinder 
cover. (Sealed September 21, 1886). 
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12,198. E. Field, London. Improvements in Steam | ( 


gines, (8d. 1 Fig.) October 18, 1885.—This invention has 
for its object to adapt a compound engine of the kind described in 
Patent 2474 of 1874 to work without external valve gear. The 
operation of the engine is as follows: Steam being admitted into 
the travelling steam jacket d through the port cl, passes through 
the ports g, g', into the valve chest h, and thence through the 
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port k' into the right end of the high-pressure cylinder a'. The 
piston a being fixed by its rod to the back end cover of the low- 
ressure cylinder c, the steam drives the cylinder a' to the right 
id, whilst at the same time the steam which has done high-pres- 
sure duty in al escapes through k and expands into the low-pres- 
sure cylinder c, urging the main piston in the same direction. The 








low-pressure exhaust steam escapes through the — 0, the valve 
y 


n, n! being previously forced over to the right steam passing 
through the passage r from d. The same action takes place on the 
return stroke. The valves are entirely self-acting, and the piston 
rod being connected to the crank in the usual way, no eccentric 
or valve gear is required. The distributing valves e, e', are ac- 
tuated by steam from d passing through the port sor s' at each 
end of the stroke. and acting on the outer end of the valve e or e', 
as the case may be. Should the valves e, e' not be moved by the 
action of the steam, they will be moved by coming in contact with 
the endsof the studs or touching pieces ¢, t!. (Sealed October 19, 
. T. Mudd, West pool, Durham. Im- 
vements in Steam ines for Marine and other 
(8d. 14 Figs.) ber 16, 1885.—The main frame- 
work casting of marine ae is divided by a horizontal joint 
near the middle of the condenser instead of by the usual vertical 
joint. In oscillating engines the valve chest is fixed and inde- 
pendent of the motion of the cylinder, and is combined with a 
able trunnion pi by suitable steam ports and kept steam- 
tight by faced joints on one trunnion and an adjusting device on 
the other trunnion. In a steam engine working expansively, a 
high-pressure piston valve is combined with a low-pressure slide or 
iston valve on the same rod and in the same steam chest, so 
hat the high-pressure steam is prevented from coming in contact 
with the valve rod and its glands. (Sealed October 22, 186). 


12,385. E. R. Royston, Liverpool. Improvements 
Steam Engines, Particularly Applicable as a 
Means of Heating and Main’ the Heat in 
the ders and Pistons. (8d. 3 Figs.) October 17, 
1885..—These improvements consist in providing the pistons with 
non-conducting material,and in using superheated steam in the 
jackets of the engine cylinders. ( ed October 26, 1886). 


13,710. T. A. Arroland J. Pringle, G ow. Re- 
versing Gear for Steam and other (Sd. 
9 Figs.) November 11, 1885.—This invention relates to valve gear 
in which the engine may be started, stopped, or reversed by means 
ef a single eccentric. The eccentric is secured to the rotating 
shaft in the usual way. Around the eccentric is fitted a block 
with two parallel sides arranged to slide between two guides form- 
ing segments of circles. These guides are connected together and 
held in position by asuitable frame. The whole of this mechanism 
is inclosed within a cylindrical strap, which is connected to the 
valve rod. A lever is attached to the frame which carries the seg- 
mental guides, so as to allow of the position of the guides being 
altered within the cylindrical — When the segmental guides 
are moved so as to be at right angles tothe axis of the rod, or in- 
clined to one side ‘or the other, the engine will be at rest or in 
bra in the one or the other direction. (Sealed November 16, 


Hartle 





15,059. W. H. Martin, Flushing, Holland. Valve 
Gear for Oscillating Engines. [lld. 9 Figs.) De- 
cember 8, 1885.—This invention relates to a method of working 
the valves by a combination of three ions, one obtained 
from the cylinder, another at right angles thereto, and a third 
“compensating” motion which serves to equalise the points of 
cut-off above and below the piston. The second motion is by pre- 
ference obtained from an eccentric on the crankshaft, but it may 
be derived from a lever worked by the piston-rod. The figure 
illustrates an elevation of a modification of the present invention. 
The valve lever 1 is connected to alink i, which at its opposite end 
is pivotted by the radius bar d to the lever b on the weigh-shaft a. 
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The link i is also pivotted by the link k to the extremity of the 
eccentric rod, the point of connection being guided in an approxi- 
mately straight line by the radius bar d, which is at its other end 
pivotted to a fixed point, In the position shown the valve is 
moved solely by the eccentric, the oscillation of the cylinder 
having no effect on it. By partially rotating the weigh-shaft a in 
either direction, the link i is moved into such a position that a 
motion compounded of that of the cylinder and of that of the 
eccentric is obtained. The compensating motion is produced by 
extending the link & beyond the radius of the link 1, as shown, 
Sealed 7, 1886) 


7700. J.H.Darragh, San Francisco, U.S.A. Improve- 
ments in Rotary Engines. [lld. 7 Figs.) June 8, 1886.— 
The illustrations represent a double engine constructed according 














to thisinvention. The two cylinders A having the same axis, and 
being joined together at their inner ends, are each divided into 





an exterior and an interior annular chamber a? and a3 respectively 
by discs D, D, keyed on the shaft B which traverses axially both 
cylinders. To an extension at one point of each disc D is secured 
a piston F, which is provided with packing rings so as to make a 
steam-tight joint with the contiguous sides and ends of the 
chamber a2. Steam is admitted to each cylinder by means of a 
slide valve N, which is operated by means of its valve rod O from 
a rocking shaft I that is conn by a rod L with an eccentric 
or cam fixed on the driving shaft B. The exhaust is controlled by 
a cylindrical valve G, which is partially rotated in alternate direc- 
tions at each revolution of the shaft B by means of a radial arm g, 





























which is connected with the rocking shaft I by an arm and rod H. 
In the position shown in Fig. 1, steam is being freely admitted 
from the steam supply pipe to the cylinder in the rear of the 
piston F, and in front of the rotary valve, where by pressure and 
expansion it operates to move the piston F forward within its 
annular chamber a*. At the same time the steam is being ex- 
hausted from the space in front of the piston through the rotary 
valve G and the exhaust pipe A‘, The recess forming the live 
steam port of the valve G also affords free passage for the piston F 
beneath the valve. (Sealed September 21, 1886). 


GAS ENGINES. 

12,424. J. Southall, Worcester. An Improvement 
in Gas Motor es. (8d. 7 Figs.) October 17, 1885.— 
This invention appiies to gas engines of the kind in which there is 
a cycle of four piston strokes, one outstroke drawing into the 
cylinder a combustible charge, one instroke compressing the 
charge in the cylinder, one outstroke effected by expansion of 
the ignited charge, and one instroke discharging the products of 
combustion. The object of this invention is to equalise the action 
of such engines by providing a development of power during every 

















stroke of the cycle. For this purpose the cylinder C is divided by 
a partition D and two connected pistons P!, P2, into four compart- 
ments having their ports O so governed by means of a reciprocating 
or rotary slide S, that the four operations performed successively 
in each compartment, namely, charging, onan S charge, 
firing the c e, and expelling the exhaust, are being simul- 
taneously performed in the four compartments. Inventor also 
claims the use in each of the four compartments of a movable end 
formed as a piston and urged inward by springs. (Sealed Septem- 
ber 28, 1886). 


15,194. N. P. Burgh and A. Gray, London. Im- 
provements in Motors Actuated by the Ex sion 
of Gases Resulting from the Combustion of Fuel in 
the Motor. [lld. 18 Figs.) December 10, 1885.—It has been 
| ag: that ‘“‘ gun cotton” can be made to explode with great 
force in vacuo, whilst in the “‘ open air” its ignition becomes 
almost harmless as an explosive force. So that if the explosive 
employed be combined with the atmosphere, the explosive action 
will be modified so as te become effective as a motive force. The 
cylinder A is formed with a hollow shoe B in which a sliding plug 
Cis contained, In connection with the shoe is a lamp D burning 
withasteady flame. The plunger E works in the cylinder A from 
the shoe end vertically to the chamber F,, which is perforated so as 
to allow the escape or exhaust of the gases, The explosive 
material G is employed in the form of a cord wound on a reel G! 
carried by arms formed on the cylinder A. The material G passes 





round a guiding pulley and between two feeders K under a knife 
M which cuts the material into suitable lengths*which then drop 
into the chamber N. When the sliding plug C is drawn 
out, the cavity Cl in the plug is directly under the chamber 
N which is in communication with the atmosphere by a groove 
in the plug. Thus the portion of the material G cut off by the 
knife falls into the eavity in the plug, and the latter is 
caused to return, so that the cavity is directly under the 
plunger E, as shown in the illustration. The material G contained 
in the cavity is ignited by means of a wire O that passes 
through the back end of the plug, and is heated to the required 
temperature by the flame in the lamp D. On the ignition of 
the material and consequent explosion and expansion of the gas, 
the plunger E is impelled in an d direction. This impulse 
may be utilised by means of suitable connecting mechanism so as 
to drive screw propellers, tricycles, &c. (Sealed October 8, 1386). 
HYDRO-CARBON ENGINES. 

6551. J. Wright, T. Charlton, and C. 8. Wright, 
London. Improvements in Petroleum and such like 
Engines. (8d. 17 Figs.) May 15, 1886.—An explosive mixture 
of compressed air and petrol is admitted above the piston, 
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which is at the top of the cylinder. The expansive force of the 
mixture, together with the momentum of the flywheel, pushes the 
piston downwards, and at a certain part of the stroke the mixture 
is exploded by means of a gas flame or an electric spark. The 
force thus developed urges on the descent of the piston which com- 
presses the air below it into the compressed air receiver, whence 
the air passes through the carburetter to the engine cylinder asan 
explosive mixture ready to be used for the next charge. On the 
piston finishing its stroke the exhaust valve opens, and the piston 
rising sucks in air beneath it, and forces out the products of com- 
bustion above it into an exhaust chamber, and thence into the 
atmosphere on its return stroke, which is effected by the energy 
stored up in the flywheel. (Sealed October 26, 1886). 


HYDRAULIC ENGINES. 


7964. H. H. Lake, London. (C. W. Cooper, New York, 
U.S.A.) Improvements in a. Engines for 
Operating Pumps and other ery. [lid. 8 Figs.) 
June 15, 1886.—The Lae cylinder A is provided at the ends with 
ports s which are controlled by ordinary suction and discharge 
valves (notshown). Connected to the pump piston B on either 
side are single-acting engine pistons D, D', working in the engine 
cylinders C, C!, so as te operate the pump piston B alternately in 
reverse directions. The pistons D, D,' are hollow and communi- 
cate through holesa with thecylinder A. The ] gre! through these 

istons is controlled by eduction valves E, E!, having long stems 

extending through the pistons D, and which are separated from 
each other by a flexible diaphragm which prevents leakage through 
the piston B. These stems } are of such a length that the closing 
movement of one valve always produces the opening movement of 
the other valve. Upon the backs of the valves E, E!, are secured 
auxiliary pistons F, F!, adapted to enter cylinders G in the ends 
of the cylinders C. The valve piece H is adapted to close by a 
reciprocating movement on either of two seats in the casing into 











which enters the supply pipe H? for water under pressure. In 
starting the engine, the valves H may be operated manually by 
means of the push rods s!, As shown in the illustration, the 
water enters through the valve H and pipe f into the left-hand 
engine cylinder C, and forces the ibaae ts, B, D!, towards the 
right. The valve E is at this time closed, but the valve E! is open, 
and the water in the cylinder C' passes through the valve and the 
hollow piston D! into the cylinder A on the right-hand side of 
the piston B and augments the discharge therefrom ; at the same 
time the pump cylinder A on the left-hand side of the piston B is 
being filled with water by suction. This movement to the right 
continues until the piston F! entering the cylinder G! causes a 
pressure in the passage f! sufficient to move the valve H towards 
the left. The water from the supply pipe has then free passage 
through /' into the auxiliary cylinder G', and by reason of its 
momentum, will move the valve E away from its seat and close 
the valve E'. The water in the cylinder C is thus able to exhaust 
through the hollow piston D into the cylinder A on the left-hand 
side of the piston B. (Sealed September 21, 1886). 


BOILERS. 


10,419. G. J. Scott, Rubislaw, Aberdeen, N.B, Im- 
provements in the Manufacture of Galloway Tubes 
andin Attaching them to Boilers, (6d. 6 Figs.) Sep- 
tember 8, 1885.—According to this invention the flanges of 
Galloway tubesare inverted so asto place the seams and rivet 
heads in the water space. (Sealed October 22, 1886). 


11,248. J.C, Jopling, Sunderland, Durham. Steam 
Boilers, (8d. 3 Figs.) September 22, 1885.—Inventor claims 
chiefly the construction of a horizontal boiler having an internal 


Fig. 


flue consisting of two or more lengths D!, D!!! of main tube con- 
nected by a smaller tube or tubes D'! and a number of small fire 
tubes E inserted in tube-plates G, G', in the adjacent ends of the 
main tube, (Sealed September 17, 1886). 


11,905, W.F.Goreham, Walisend-on-Tyne. Appa- 
ratus for Generating Steam. (Sd. 5 Figs.) October 7, 
1885.—This improved apparatus consists of two water vessels 
situated the one within the other, 30 that the hot gases act first on 
the inner surface and then on the outer surface of the inner vessel. 
The water space between the inner and outer walls of that vessel 
which, when in use, is practically surrounded by heated gases, is 
narrow or ofsmall section. (Sealed October 15, 1886). 


12,743. H. Heaton, Malaga, Spain. Steam Boilers. 
(Sd. 4 Figs.) October 23, 1885.—The ~ news boiler is spherical 
and contains a spherical combustion chamber into which pass 
the heated gases generated by a furnace placed partly under the 
boiler. The gases pass from the combustion chamber into a smoke- 
box or casing surrounding the steam dome and thence to the 
smoke-stack. (Sealed October 29, 1886). 


3992. W.A. Drummond, Duncee,N.B. An Inven- 
tion for Increasing the Steam-Producing Power of 
Steam Boilers. (4d.} March 22, 1885.—The inventor claims 
the producing of steam by studding those surfaces of boilers which 
are exposed to heat, with projections cr protuberances, The 





steaming power will be greatest the longer and more’ numerous 
the protuberances are in proportion to the surface area. (Sealed 
October 26, 1886). 


#pplying A eat 

Boilers, and Means or Ap tus for Carrying it 
into Effect. {8d. 10 Figs.) June 18, 1886.—In internally 
fired boilers in general, and in ships’ boilers in particular, the water 
below the ashpit, or below the flue plates which are covered with 
ashes, receives no heat at all, and remains cold until the heat of 
the adjacent water which is a very bad conductor, is communi- 
cated to it. To remedy this inconvenience that portion of the 
water which is insufficiently heated by the fire of the usual furnace 
is heated separately either by steam produced by the boiler itself, 











asin Fig, 1, or by a separate boiler. In Fig. 1 the steam for 
auxiliary heating is taken from the steam = 8, and carried 
through.pipes p which run down outside the boilers to heating 
coils E ia the narrow water space below the ashpits b of the fur- 
naces f: The water condensed in the coils E is carried off by 
the pipes g. Figs. 2 and 3 illustrate the employment of an 
auxiliary furnace m below the boiler. The gases of combustion 
of this furnace are carried by flues n under the grates of the main 
furnaces /, where they are burned or removed with those of the 
main furnaces through the smoke stack. (Sealed September 24, 


8899. H. Sims, Erie, Penn., USA. Automatic 
Boiler Cleaner. (8d. 2 Figs.) July 7, 1886.—The improved 
automatic boiler (cleaner consists of one or more covered pans 
open at one end and located in the boiler at about the water 
level. The ends of these pans are connected by a pipe with the 
centre of an upright settling tank provided with a blow-off cock 
near the bottom. The water in the tank being cooler than that 
in the boiler, the impurities held in suspension are speedily pre- 
cipitated in the settling tank, whence the comparatively pure 
water is returned to the boiler by a pipe extending from the upper 
end of the tank across the fire chamber and into the rear of the 
boiler. (Sealed October 15, 1886). 


BOILER FURNACES. 


8174. T. Lishman, Newcastle-on-Tyne. Improve- 
ments in Steam Boilers or Steam Generators, [1s. 8d. 
27 Figs.) July 6, 1885,—This invention relates chiefly to an im- 
proved arrangement of the combustion chamber, which has 
moped constructed firegrate bars, bridge, and gas generator or 
air receiver. Combined with the usual horizontal or! vertical 
boiler is a vertical cylindrical portion extending into the flue, and 
being surrounded by and suitably connected with vertical exten- 
sions of the external boiler shell, and having a combustion chamber 
in its interior communicating by means of fire tubes with the 
exterior of the vertical portion. A circulating pipe connects the 
top of the boiler with the bottom of this vertical portion. (Sealed 
October 12, 1886). 


12,161. C. Whitfield, Kettering, Northampton. 
Furnace Grates. (6d. 6 Figs.) October 18, 1885.—The front 
portion of this improved furnace grate consists of bars of common 
section, whilst the, back portion is formed of tubular or 
channelled bars; the ends which butt together being so con- 
structed as tomaintain a clear passage from end to end of the 
furnace. (Sealed October 19, 1886). 


165. J. Naysmith, Clydebank, Dumbarton. Furnace 
Bars. (8d. 13 Figs.) January 5, 1886.—The furnace bars are 
made of an open channel construction of malleable iron or steel 
verforated on the upper side so as to admit and heat the air and 
eep the bars cool. (Sealed November 2, 1886). 


ENGINE FITTINGS. 


9851. A.Collman, Vienna. Piston-Rods. [8d. 8 Figs.) 
July 30, 1886.—This invention relates to the manufacture of 
piston-rods for horizontal engines in bent form in such a manner 
that when supported by their end guides and loaded with the 
piston, the rods will assume a straight form. The piston-rods are 
prepared from straight or curved blanks by operating on these 
while in a fixed position by means of rotating annular cutter 
frames, Or else the blanks may be operated on by the cutter 
frames in combination with copying apparatus. (Sealed November 
5, 1886). 

12,675. J. Reid, Middlesbrough-on-Tees, Yorks. 
Means for Expanding the Packing Rings of Pistons. 
[Sd. 8 Figs.] October 22, 1885.—The packing ring is formed 
with an internal inclined projection and is expanded by a rin 
of wedge-shape section actuated by the direct pressure of spira 
springs. (Sealed October 29, 1886). 


12,774. J. Holland, Tottington, and J. Lever, 
Btanestona! , Lancaster. Engine, Piston, Pump, and 
Cylinder Packing. [4d.) October 24, 1885.—The packing 
consists of plaited asbestos yarn impregnated under pressure with 
a lubricating mixture of soap, oil, or vaseline. (Sealed Novem- 
ber 19, 1886). 

13,310. A. Beldam, London. Packing for Stuffing- 
Boxes, (8d. 3 Figs.) November 4, 1885.—The packing con- 
sists of asbestos cloth and plaited metal wire rolled up in alternate 
layers. (Sealed November 12, 1886). 


13,884. W. Terrell and E. Turner, Bristol, and 
G. S. Howatson, London. Packing for the Stuffing- 
Boxes of Cylinders. [4d.) November 13, 1885.—The packing 
consists of wires of lead coated with an envelope of flax, hemp, or 
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jute, and braided or woven with strands of flax, hemp, or jute. 
(Sealed November 12, 1886). 


14,075. H. C. Heard and A. Gardner, Cardiff 
Packing for Steam and other Engines. [6d.) Novem 
ber 17, 1885.—This packing is made from animal hair or wool 
worked up by combing, compressing, or other treatment. (Sealed 
November 28, 1886). 


15,029. J. Haythorn, Dumbarton, N.B. Metallic 
Packings for Pistons and Piston Valves. [1ld. 24 Figs.) 
December 8, 1885.—The improved metallic packing consists of one 
or more ordina acking rings combined with a series of con- 
nected strut links bearing against their insides and provided with 
adjustable distending devices, and with or without distending 
springs. (Sealed December 14, 1886). 


MISCELLANEOUS, 


, M. Steele, and W. J. Wiggs, 

. Plant or Apparatus to be Used 

om Copper Works 

btain ents and 

hate of Lime. (8d. 2 Figs.] September 19, 1885,—The 

plant for the treatment of residuals comprises_ precipitating, 

decanting and washing vessels in combination with apparatus 

for oxidising and filtering precipitated iron., The oxidised iron 

is then ground by means of a combination of horizontal millstones, 

a washing veasél, a drying bed, a lixiviator, and a roller mill. 
(Sealed October 19, 1886). 

11,177. O.Imray,London. (EH. A. Behrens, Bremen, Ger- 
many.) Bleac and Refining Resins and Simllar 
Substances. (8d. 2 Figs.) September 19, 1885.—The resins are 
first dissolved in hydro-carbons, bisulphides of carbon, sulphuric 
ether, &c. The resulting solutions are treated with reagents, 
after which the resins are separated from the solvents, and the 
latter are recovered by volatilisation. (Sealed October 19, 1886). 


and T. Macfarlane, Pentre, 

Sulphur and Ferric Oxide 
from Alkali Waste by Means of Metallic Chlorides. 
(6d.] September 19, 1885.—According to this invention, flowers of 
sulphur or roll sulphur is obtained by sublimation from the pre- 
cipitates produced by treating the yellow liquor of alkali waste 
with metallic chloride. Ferric oxide is obtained in a fine state of 
division by calcining the precipitated protosulphide of iron pro- 
duced from the yellow liquor. (Sealed October 15, 1886). 


11,499. J. S. Sellon, London. Process and Means 
for Soldering Aluminium. [6d.] September 26, 1885.— 
This invention relates chiefly to the use of paraffin wax for pre- 
venting oxidation of the aluminium. (Sealed October 1, 1886). 


12,039. G. Sellers, pathy. Yorks, Improvements in 
Apparatus for Taking dicator Diagrams from 
Steam and other Engines. (8d. 3 Figs.] October 9, 1885, 
—According to this invention diagrams may be taken from the 
several cylinders of a compound engine in the first instance with 
the proper proportional length, and, if desired, all on the same 
paper in their proper relative positions, and so as to indicate at a 
glance, when the theoretical curve is drawn in, how far they differ 
from theoretical Dawe rtions, and clearly show piston and slide 
valve leakage. ( ed October 12, 1886). 


13,790. T. Holliday, Huddersfield. Production of 
Azo Colours on Cotton or other Vegetable Fibre. 
[6d.] November 12, 1885,-- Oxide of lead or lead soap is fixed on 
the fibre, and the colours are formed by combining the naphthols 
with diazo or diazoazo compounds. (Sealed November 19, 1886). 


7750. J.G. Hudson, Glasgow. (L. W. Sharp, Jamaica.) 
Tools for the Insertion and Withdrawal of the Tubes 
of Steam Boilers. (8d. 6 Figs.| June 9, 1886.—According 
to this invention the tubes are inserted in and withdrawn from 
the tube-plates by a tool having the double or combined action of 
screw power and concussive blows. (Sealed October 1, 1886). 


8068. E.G. Brewer, London. (7'. Schulze and S. Girnicki, 
Berlin.) An Improved Wind or Water Motor. [6d. 6 
Figs.) June 17, 1886.—Inventors claim a wind or water motor 
having several floats working from centres at equal distances apart 
with their axes vertical, and situate between stops placed at an 
angle with each float, (Sealed October 1, 1886), 


. J. Webster, Birmingham. Metallic Alloy. 
{4d.] June 23, 1886.—The alloy is composed of copper, tin, alu- 
minium, bismuth, nickel, and spelter. (Sealed September 28 
1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent, law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





PULLMAN Patacre Car Company.—The gross revenue of 
the Pullman Palace Car Company for the fiscal year 
ending July 31, 1886, was 5,623,512 dols. The working 
expenses for the year were 4,467,880 dols., leaving the 
profit for the year at 1,155,631 dols. 


Bripeine THE Missourni.—A contract has been let by 
the Chicago, Milwaukee, and St. Paul Railroad cond 
for an iron bridge to be built over the Missouri at - 
dolph Bluffs,-Missouri.. The bridge will cost in round 
figures 150,000/., and the point at which it is to be built 
is three miles south of Kansas City, for the new Kansas 
City extension of the St. Paul system. The contract cails 
for the construction of three 400 ft. spans across the 
main river on piers 180 ft. above the bed rock of the river. 
The contract was awarded to the Keystone Bridge Com- 
pany, of Pittsburg. A contract for 1545 ft. of iron 
trestlework in the south approach, from 50 ft. to 60 ft. 
high, was let to Mr. Moriz Lossig, Chicago. The con- 
tract calls for the completion of the bridge by July 1, 
it led 
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Francis and Co., Ltd., arrow & Co., London, unter and English, Mayhews pore Boiler 

manufacturers of - STEAM LAUNCH BUILDERS, ENGINEERS AND PB cinad Stak 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone Light House. Sold under celebrated Nine 
Elms Brand. Established 1810. Medals : London, 1851; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884. Offices : Vauxhall, London, S.E. pen 
D) 


Telephone No. 4620. 
Portland Cement, 
genuine and of the best a. is supplied i. 
the WOULDHAM CEMENT COMPANY for home 
consumption and export,—For lg &c., address, 
89, Lime Street, London, E.C. 1 
COMPANY. 


Resby 
Portland Cement 


Of the Greatest Strength and best Quality. Roman 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 

RUGBY, WARWICKSHIRE. 

Works: New Bruton anp Nrweonp. €649 


re Cement of the best 


Quality, manufactured by BURGE & BARRON, 
Falcon Cement Works, Rainham, Kent, as i, 
Queen Victoria Street, London. 6155 


aston and Anderson. 








Portland Cement 








Head Offices : 

3, Whitehall Place, London, S.W. 
(Works: Erith Iron Works, Erith, Kent.) 
ENGINEERS AND CONTRACTORS 
For Home and Foreign Waterworks. 





MANUFACTURERS 
Of every description of Steam Engines and Boilers, 
Of Machinery for Pumping and Draining, 
Of Waterworks, Fire Services and Heating Apparatus 
for Estates and Public Buildings, 
Of Paper, Sugar, and Flour Mills, 
Hydraulic Lifts and Presses, 

Steam, Hydraulic, and Hand Cranes. 

Moncrieff’s Patent Hydro-pneumatic 
and other Gun Carriages. 
Anderson’s Patent Revolving Water Purifier. 





Caissons and Dock Gates. 6257 
atson & Sons, Newststs- 


PATENT 


| Oriental Feea- Pep 


FOR HIGH-PRESSURES. 


Supplied to the leading M Marine Engineers of the 
United Kingdom. 6459 


teel Hydraulic Cylinders.— 


at BESSEMER & CO., Limited, 
SHEFFIELD. 
_ See Advertisement last week, page 98. 





6378 





TRADR —‘‘CREDENDA”— mark, 
[Nhe Credenda 
Cold-Drawn Seamless 
Steel Tube Company, 


LEDSAM STREET, BIRMINGHAM. 6191 
_HIGHEST tC AWARD, | INVENTIONS EXHIBITION, 1885. 


[the “Otto” (G28 Epgize. 
20,000 Sold. 


_ HIGHEST AWARD Inventions Exhibition (GOLD 
MEDAL), also SPECIAL AWARD by 
Society of « of Arts. 


COMBINED “OTTO” GAS E ENGINES AND PUMPS. 
COMBINED “OTTO” GAS ENG 
con KEERIGERATORS INES & DRY-AIK 
“OTTO” GAS ENGINES & DYNAMOS. 
ae ” GAS ENGINES & AIR COM- 
VERTICAL “OTTO” GAS ENGINES. 
HORIZONTAL “OTTO” GAS ENGINES. 
TWIN- -CYLINDER “OTTO” GAS ENGINES, 
SELF-STARTING “OTTO” GAS ENGINES. 





5995 








are prepared to Contract for 
Screw Steamers having speeds up to twenty - six 
miles an hour. Paddle Steamers having draughts 
down to 6 inches of water. Machinery constructed 
for boats built abroad. 6573 


team Launches can be 
Shipped most conveniently from the Mersey 

to all parts of the world. A large number of various 
sizes always in progress at COCHRAN & CO.’S, 
Birkenhead. See page 4. 4749 


‘Vosper & Co. have in Stock, 


ready for delivery at short notice, 
Various sized LAUNCH ENGINES and BOILERS, 
and several new and_ second-hand STEAM 
LAUNCHES. 3551 
VOSPER & CO., Engineers, Broad Street, Portsmouth. 


Frorrestt & Son, London, 


SHIP AND LAUNCH BUILDERS 
ENGINEERS. 











4457 
(¢ F.G. Des Vignes, Chertsey, 

e Surrey, Builder of First-class High-speed Steel 
Yachts, Launches, & Torpedo Boats. Estab. 1869. 3794 


edpath & Paris, Limehouse, 


London, E., Builders pe High-speed 
STEEL STEAM YACHTS AND LAUNCHES, 
STERN-WHEELERS, &c. 6468 


M iller, Tupp, & Rouse, Steam 
LauncH BUILDERS, HAMMERSMITH, LONDON. 
Ulustrated Price Lists, with Photos.,12 Stamps, 4547 


Fymest Scott & Co., Close 


WORKS, NEWCASTLE-ON-TYNE. Torrepo 
Boat, Yacut & LauncH Macuinery, Ships’ Pumps, Fan 
and Donkey Engines, Gun-Metal Valves and Cucks, and 
General Ships’ Fittings. Heavy Brass Castings. 6648 


ohn Spencer and Sons, 
NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, STEEL CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES SPRING STEEL, &c. 
SIEMENS STEEL BLOOMS AND BARS. 8708 
Cannon Street Bournpines, 139, CANNON Street, E.C. 
= es yt 
2) chnson & Phillips, ‘Telegraph 
ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 14, Union Court, Old Broad Street, E.C. 
Works and Wharf at Charlton, S.E. 

Makers of all Machinery, &c., for the complete equip- 
ment of Telegraph Cable Factories and Steamers, 
Electric Leads, Cables, Carbons, &. 6563 


R E. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 

See Advertisement, page 47. 6517 


W illans’ Patent Compound 


ENGINES, for marine and general purposes, 
Stock sizes from 6 to 150 I. HP. Special patterns for 
Electric Lighting.—-WILLANS & ROBINSON, Thames 
Ditton, Surrey. 6479 


RAILWAY SIGNALS AND SAFETY APPLIANCES. 
GOLD MEDAL, INvenTions ExurBiTIon, 1885 ; 
ALSO AT ANTWERP. 


Saxby & Farmer, Engineers, 
IRONFOUNDERS, MANUFACTURERS, & CON- 
TRACTORS for all kinds of Railway Signals, Lockin 
and other Levers, Level Crossing Gates, Lamps, 
and Wire Connections, Wheels, Cranks, Fittings, &. 
BLOCK TELEGRAPH INSTRUMENTS, &c. 
Wrought Iron Weir and Sluice Gates, Girders, 
Bridges, Columns, Forgings, and Castings of every 
description. Wrought Iron and other Posts for Elec- 
tric Lights. Special Export Prices and Terms to Mer- 
chants, Contractors, and Shippers, for Colonial and 
Foreign Railways, 6423 
Offices and Works:— Canterbury Road, Kilburn, 
London, N W. ; and at Brusseis and Creil (France). 


onkey Pumps.—The 

“FAVORITE,” the most accessible, compact, 

and easily fixed Wail Pump in the market ; double 
and single-acting. 

The ‘‘COLCHESTER” Pumping Engine, newest 
design of vertical pump on base plate, with many im- 
provements for marine and land purposes ; Merchants 
and Shippers are offered specially advantageous terms. 

Send for Illustrated Price Lista and full particulars. 














A. G@. MUMFORD, CuLver Srreet IRON Works, 
_ SC COLCHESTER. —_L ___ 6318 
oller lour- ills. 


Gimon’s System is 


at work in about 180 complete plants, amongst which 
the jirst and largest flour mills, without the use of mill 
stones, ever erected in the "United Kingdom, Aus- 
tralia, ‘New Zealand, India, Portugal, &c. Roller Mills, 


IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
‘““WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOUK 
GATES, &. PUMPING MACHINERY. 
HUNTER’S PATENT FLOATING CRANE FOR 


DOCKS, & 
___STEAM ‘AM LAUNCH MACHINERY. 


4956 
oiler Tubes, Iron, Steel, and 





HOMOGENEOUS. 
EDWIN LEWIS AND SONS, 
______ Wolverhampton. 6636 
n Boiler Tubes.— 


ro 
re THE CALEDONIAN TUBE COMPANY, 
COATBRIDGE, near GLASGOW, 
Having Special Stock, Shipments and Repairs cee 


; very rapidly. 
lubes, Joseph Aira. 
of every 
description, in Works : GREAT BRIDGE, 
WROT.-LRON NEAR WEDNESBURY. 


and STEEL, OFFICES :— 
GALVANIZED LONDON—46, Queen Victoria St. 


TUBES, MANCHESTER—5, MARKETSTREBT. 
TELEGRAPH NEWCASTLE -ON-TYNE—1, Sr. 
POLES, &. NicHoLas BUILDINGS. ___5189 











_J ames Russell and Sons, 
LIMITED, 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, 8.E. 
Leeds Warehouse : 6, Mark Lane, Briggate. 
Price Lists on application, 6201 


[To and Steel Boiler Tubes, 


TELEGRAPH POLES, ARTESIAN WELL 
TUBES, OIL LINE PIPE. 

EADIE & SONS, CLYDESDALE TUBE Works, 

RUTHERGLEN, near GLASGOW. 6391 


w= H. Hobson, Mechani- 


cal Valuer, pe and Arbitrator, 
Suffolk House, Laurence Pountney Hill, London, E.C. 


6589 
he 


Patent Corliss Engine 
And PATENT CORLISS GEAR ENGINE, with 
special Improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makers of Rice Mills, 
and Paper Mills, and General Engineers. Machinery 
shipped or trucked direct from the premises. 3599 


Hardingham’s Patent Sec- 


TIONAL STEAM BOILERS (annular water tube 
system). All parts readily accessible for inspection, 
cleansing, or renewal.—For particulars, apply to Mr. 
G.G. M. HARDINGHAM, Engineer, 191, Fleet St., E.C. 


r. J. H. Kimbault, Engraver 
to “Engineering,” ‘‘ Iron, on The Shipping 
World,” &c., 80, Maiden Lane, Covent Garden, ”.0. 
Private orders promptly executed hO® 
ie > a eo ee a 
tkinson’s Gas Engines, 

Selected by H.M. Government for the 

Houses of Parliament. 
BRITISH GAS ENGINE AND ENGINEERING CO., 
11, QUEEN VICTORIA STREET, LONDON. 


See Advertisement last week, page 21. 65841 


40, KING STREET, COVENT GARDEN, W.O. 


homas Keil and Son, Litho- 


graphers, &., execute every description of 
Lithography, Chromo-lithography, Engraving, and 
Printing, Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, photo-litho- 
graphy, &c.—40, King St., Covent Garden, W.C. 84¢2 


team Cranes. 





JAMES 














Thomas Smith, 


Stream Crane Worss, OLp Founpry, 


RODLEY, near LEEDS. 
See Illustrated Advertisement last week. pave 49. 


Bread-Making 


Machinery. 


6520 















Feeder 
SAVES COAL. 


SAVES BOILER. 





REDUCES RISK OF ACCIDENT. 
6594 
3, VICTORIA STREET, WESTMINSTER, S.W. 
H athorn, Davey & Co, 
LEEDS. 


PUMPING MACHINERY 
For Mines, Water Supply, Irrigation, Graving Docks, 
Drainage of Fens and General Pumping Purposes. 

ALSO 

HYDRAULIC MACHINERY OF ALL 
THE DAVEY SAFETY MOTOR. 
CATALOGUBS ON APPLICATION, 6571 
See also Ulustrated Advertisement last week, page 33. 


HIGHEST AWARD, PARIS, 1878. 


§| (Joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. oie sa a 
GOLD MEDAL— INVENTIONS Exnprrion— AWARDED 


uckham’s Patent Suspended 

WEIGHING MACHINES. — EAST FERRY 

ROAD ENGINEERING WORKS “OMPANY, Luxirsp, 

London, E.—Hydraulic Cranes, L.fts, Hoists, &c. 6326 
See Illustrated Advertisement last week, page 18. 


° 7 ~ F 
ocomotive Tank Engines 
designed and constructed by 
MANNING, WAKDLE, AND COMPANY, 
Boyne Engine Works, Leeds, 
___ See their Illustrated Adv ertisement, page 10. 


KINDS. 


[_pcomotive Tank Engines, 


TRAMWAY ENGINES AND CARS. 
Built by THE FALCON ENGINE and CAR WORKS. 
Limited, Loughborough. 6403 
See [Illustrated Advertisement, page 23. 


(f'weddell’s 
Hoediaulic Rivetting Machines 


14, DELAHAY STREET, WESTMINSTER, 


LONDON, 8.W, 6108 
___ 8ee Advertisement last week, page 51. 
orthington Pumping 


ENGINE COMPANY, 
114, QUEEN VICTORIA STREET, ‘LONDON, i c 
See Illustrated Advertisement last week, page ll. 


Gteam Cranes to Lift trom 


lto -_ — Hand Cranes, Engines, Boilers, &. 

EORGE RUSSELL & CO. . 6115 

Engineers, Gua Builders, and Boiler Makers, Mother- 
well, N.B_ London Office, 49, Parliament St., ‘S. Ww. 


Steam Boilers, | 
Ready for Delivery. 


Galloway, Manchester. “_ 


7 san 
‘tannah’s “Southwark” Lift 
GEARS and STEAM HOISTS, Patent ‘‘ PEN- 
DULUM” STEAM PUMPS, &c. Thousands in use. 
All sizes in stock. WELL-BORING TOOLS, CRANES, 
LIFTS, HYDRAULIC and BOILER FITTINGS. 5915 
Snow Rooms, 20, SOUTHWARK BRIDGE ROAD, 
LONDON, S.E. Tele. Address: “ Lirts, Lonpon.” 


; . 

handler’s Patent High-speed 

ENGINES, with Fans for Forced Draught and 
Dynamos for Lighting. 

F. D. BUMSTED, Cannock Cuase Founpry axp 

___Enaixe Works, _HEDNESFORD, STAFFS. 6571 

M atthew Paul and Co., 


DUMBARTON. 





STEAM LAUNCHES, BARGES, and YACHTS. 
ENGINES, single and double cylinders, simple or com- 
pound, with all the valve moticns off one eccentric, 

giving variable cut-off and uniform lead. | 
LAND AND MARINE ENGINES OF ALL SORTS 
AND SIZES UP TO 1000 I. HP. 6514 


Julius Allmann and Co., 


A.M.I.C.E., 70, Deansgate, Manchester, Inspect 
and Test Materials for Railways, Shipbuilding, Bridges, 
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I 
e x 2 Y ° GLOUCESTER WAGON CO., LIMITED. BOMBAY, BARODA, AND CENTRAL INDIA PARTNERSHIPS. 
$82C Cv il Service Commis- — Saw Complete 
SION.—Forthcoming EXAMINATION, | The Directors of this Company are prepared to receive » ° 
ASSISTANT ENGINEER, Public Works | Yenders for the B est; and Most The Directors are prepared to receive, up to Noon on heatley Kirk, Price, and 
Office, Ireland (26-35), 18th January, 1887. Technical a4 é Monday, the 10th January, 1887, GOULTY. (Established 1850.) MECHANICAL 


training and qualifications necessary. 

The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, S.W. N 299 


° - ° . 

Roy: al Indian Engineering Col- 

LEGE, Coopers Hill, Staines. —The Course of 
Study is arranged to fit an Engineer for Employment 
in Europe, India, or the Colonies. Fifty Students will 
be admitted in September, 1887. For Competition 
the Secretary of State will offer Fifteen Appointments 
in the Indian Public Works Department, and Two in 
the Indian Telegraph Department —For particulars, 
apply to the SECRETARY, at the College. 6616 


Crystal Palace Company’s 


SCHOOL OF PRACTICAL ENGINEERING. 
The Next Term will MONDAY, 
JANUARY. 
I.—Mechanical Course. 
If.—Civil Engineering Division. 
I1I.—Colonial Section. 
Arrangements are now made in the Colonial Section 
that Students may be received for some special subjects 
in the curriculum on an entry for one month only. 
Particulars in the Library, Crystal Palace. 


EK. J. SHENTON, N 288 

Superintendent, Educations ul De partment. 

yt th College and Sheftield 
TECHNICAL SCHOOL, SHEFFIELD. 

The complete Course includes Lectures and Lessons 

in Mathematics, Applied Mathematics, Physics, 

Chemi-try, Engineering, Machine Design and En- 


gineering Drawing, Practical Work in the Engineering 
Workshops, the Physical, Chemical and Metallurgical 
Laboratories, besides experimental work on the 
efficiency of the Steam Engine, the Strength of 
Materials, &c. Prospectus free on application. N 295 
ENSOR DRURY, Registrar. 


OPEN on 10th 





ENGINEERING SECTION, 





Eagine ering. — City 


GUILDS OF LONDON INSTITUTE. 

The Courses of Technical Instruction at the Central 
Institution, Exhibition Road, S.W., are Open to 
Persons desirous of studying CIVIL or MECHANICAL 
ENGINEERING. The instruction under the general 
direction of Prof. Unwiy, F.R.S , M. Inst. C.E., com- 

rises Lectures on the Principles of Engineering; 
Lessons in Drawing and in the Designing of Machines 
and Structures; Practice in theWorkshop ; and Experi- 
ments in the Engineering Laboratory, on the Strength 
of Materials, and on the Efficiency of the Steam 
Engine.—For particulars apply at Exhibition Road, 
S.W. ; or at Gresham College, London, E.C, N 108 
PHILIP MAGNUS, Director and Secretary. 


and 





TENDERS. 


INDIA OFFICE, Wuirenatt, 
23rd December, 1886. 
INDIAN STATE RAILWAYS. 





BY ORDER OF THE SECRETARY OF STATE FOR 
INDIA IN COUNCIL. 


The Director General of Stores for India is prepared 
to receive 


Wenders from such Per- 
SONS as may be willing to SUPPLY— 

PLATE GIRDERS, 10, 20, 60, and 150 ft. spans. 
The Conditions of Contract may be had on 
application to the Director General of Stores, India 
Otfice, Whitehall, S.W., and Tenders are to be left 
at his Office at any time before Two o'clock p.m, on 
Tuesday, the 4th January, 1887, after which no 

Tender will be received. 

A. ABERCROMBIE JOPP, N 309 

Director General of Stores. 


BRADFORD CORPORATION WATER WORKS. 
TO WROUGHT-IRON BOLT AND NUT MAKERS. 


The Corporation are prepared to receive 


F[fenders tor about 40 tons of 


ROLTS, NUTS, and WASHERS, of 1} in. and 


} in. diameter, and of the dimensions set forth in 
Specification, of which copies can be obtained on 
application to the Engineer, ALExR. R. BINNIE, 


M. Inst. C.E., at the Town Hall, Bradford. 
Tenders to be sent to me sealed and endorsed 
‘*Tender for Bolts,” on or before Saturday, the 15th 
of January, 1887. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
By order, 
W. T. McGOW EN, Town Clerk. 
Town Hall, Bradford, 28th Dec., 1886. N 204 


WEAR NAVIGATION AND SUNDERLAND DOCKS 
IRON STEAM BARGE, 


TO SHIPBUILDERS AND OTHERS. 





The RIVER WEAR COMMISSIONERS are prepared 
to receive * 
7 . 

MPenders for the Construction 

and DELIVERY of an IRON TWIN-SCREW 
STEAM BARGE, 138 ft. by 85 ft. by 10 ft., capable of 
carrying 150 tons of concrete, and also certain Hy- 
draulic Lowering Machinery which will be provided 
by the Commissioners. 

The Outline Drawings and the Specifications of the 
intended Barge may be had on application to Mr. 
H. H. Wake, C.E., Engineer’s Office, Commissioners’ 
Quay, Sunderland, on and after Thursday, the 30th 
December instant 

A fee of £3 3a. will be charged for the Outline 
Drawings and Specifications, but on the same being 
returned, accompanied with a bond side Tender, the 
charge made will be refunded. 

Tenders, the lowest or any of which will not 
necessarily be accepted, are to be forwarded to the 
undersigned not later than Noon on Monday, the 10th 
January next. 

By order, 
Clerk’s Office, J. G, 
Commissioners’ Quay m Sunderland, 


MORRIS, Clerk. 


ECONOMICAL MODE OF LIGHTING a New 
WORKSHOP now approaching completion. Proposals 
may be for Lighting by Gas, Electricity, or otherwise, 
and may include also methods applicable to Raising 
Steam in Boilers and to Heating Iron Rivets and Scrap 
Iron for Forges. ~ 

Proposals to be delivered to the GENERAL 
MANAGER, not later than the 18th proximo, froim 
whom further particulars can be ascertained on 
application. 

The Directors do not bind themselves to accept any 
proposal that may be made. 

Gloucester, 18th December, 1886. N 275 

BOROUGH OF SWANSEA. 


STEAM ROAD ROLLER 


The SWANSEA URBAN 8 SANITAR Y AUTHORITY 
invite 
Yenders for the Supply and 
- DELIVERY of a New 10-Ton STEAM ROAD 
ROLLER, to be delivered in Swansea during January 
next. 
Further particulars may be obtained on application 
to the Borough Engineer, Guildhall, Swansea. 
Tenders enclosing complete Specification, endorsed 
‘Tender for Steam Roller,” to be delivered at my 
Office not later than the 10th January next. 
JOHN THOMAS, 
Town Clerk. 
N 286 


Guildhall, Swansea, 
23rd December, 1886. 
: TO ENGINEERS AND OTHERS. 

The METROPOLITAN ASYLUMS BOARD invite 


rin 's for the Supply and 
FIXING of a 20 HP. ‘‘ Essex” BOILER in the 
Engine House on shore at Grays, Essex, in connection 
with the Training Ship ‘‘ Exmouth.” The Boiler must 
be furnished with the usual mountings and gauges 
complete, also an injector with suction and delivery 
pipes, and a separate set of valves and feed pipes 
coupled to existing pump, working pressure 70 Ibs. 
A short iron chimney, leading to present shaft, must 
also be supplied and fitted. 
Persons Tendering are requested to submit a Speci- 
fication and Drawing of the Engine to be supplied. 
Further particulars may be obtained on personal 
application to the Captain Superintendent of the ship. 
Sealed Tenders, endors-d ‘Tender for Boiler, 
Exmouth,” are to be delivered at the Offices of the 
Board, by or before Four o’clock p.m. on Wednesday, 
the 12th day of January next. 
By order, 





W. F. JEBB, 
Clerk to the Board. 
Otfices, Norfolk House, Norfolk Street, W.C., 
20th December, 1886. 2s N 303 
CITY UF LIVERPOOL, ie alia 


CITY ENGINEER'S DEPARTMENT. 


ANNUAL SUPPLY “OF 


The CORPOR ATION an are re prepared to receive 


MWenders for the Supply of the 


undermentioned STORES and MATERIALS, &c., 
as may from time to time be ordered during the year 


MATERIALS, 


ending the 3lst March, 1888 :— 
1. Castings 23. Flushing Carts, Hand 
2. Wrought Iron and Dobbin Carts, 
3. Ironwork Framing, Barrows, Sewer 


Trucks, Cranes, &c. 
23a. Wheelbarrows and 
Ladders 
| 24. Pitch and Creoscte Oil 
25. Oils, Paints, &c. 


&c., for 

Urinals 
4. Slate Slabs for Urinals 
5 


Improved 


. Ironmongery 





BA, Ditto j 4 ss 
G. Tools, &e. | 26. Tarpaulins and Canvas 
7. Brasswork, &c. 27. Ind:arubber Hose 


| 28. Leather, Bootmakers’ 


8. Steel and Files _ Be , 
Requisites, Mill 


9. Name Plates, &c. 


10. Sets. _ Straps, &e. 

11. Kerbs,Crosaing Stones | 284. Saddlery 
and Channel Stones { 29. Brushes 

12. Yorkshire Flags, | 294. Ditto 
Guard Stones, &c. 30. Besoms 

13. Lancashire Flags, | 304. Ditto” d 
Guard Stones, &c. 31, Plumbing Materials 





14. Gravel and Shingle 32. Measuring Tapes, 
15. Cement Spirit Levels, &c. 
16. Lime 33. Candles 
7. Macadam 334. Stores for Steam 
s/s eat eee Hopper Barges 
- gees a oan 3 Window Glass 
ea as | 35. Coal for general use 
19. Bricks | 35a. Steam Coal for Steam 
20. Mortar, Rock Sand, | Hopper Barges 
and Smithy Ashes | 36. Purchase and Removal 
21. Timber of Wrought and Cast 
214. Ditto Iron, Copper, Scrap, 


and old Indiarubber 

Hose 

MATERIALS, 

Iron Lamp Brackets 

and Standards 

39. One-light Ordinary 
Lamp Columns 


22. Wood Paving Blocks 


eee 


LIGHTING 

37. Copper Lamps, Street 

Name Tablets, and 
Glass 


3g 


ALSO FOR THE EXECUTION OF THE FOLLOWING 
WORKS :— 
. Compressed Asphalte Pavement 
- Concrete Pavement 
. Repairs to private Streets 
3. Flagging Passages and Courts 
- Maintaining and Repairing Weighbridges 
. Maintaining and Repairing Steam Boilers 
and Engines 
Carting Materials, No. 1 
47. Carting Materials, No. 2 
48. Carting Materials, No. 3 

Forms of Tender and Specifications may be obtained 
by intending Contractors on application and present- 
ation of business card at the City Engineer’s Office, 
Municipal Offices, Liverpool, W., on and after Tuesday, 
the 14th December, 1886. Sealed Tenders, enclosed 
in the official envelope, which will be provided, must 
be left at the City Engineer's Office not later than the 
7th January, 1837. 

The Persons whose Tenders may be selected will be 
required to execute contracts to be prepared by the 
Town Clerk, and, as the Corporation may elect, to 
either provide two approved sureties for the due per- 
formance of the contract, or deposit an amount to be 
assessed by the Corporation. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, or to defray any expenses 
in connection with tendering, and reserve to them- 
selves the right of accepting any part of any Tender. 

By order, 
GEORGE J. eae Town Clerk. 


46. 








Municipal Offices, Liverpool, W 


enders for the Supply of the 
following STORES, viz.: 
Ciass A, 
Wagon Buffers and Brake Screws. 
Cuass B. 
Bunting, Canvas, &c. 
Commodes for Carriages. 
Miscellaneous Paint Stores. 
Miscellaneous Hardware. 
Cuass C. 
Axle Boxes for Carriages and Wagons. 
Leather Goods. 
Lamp Glasses, 
Laminated Bearing Springs. 
Telegraph Materials. 
Underframes and Bogie Trucks. 
Wheels and Axles for Carriages and Wagons. 
Cuass D. 
. Axle Boxes for Carriages and Wagons. 
Brushes and Brooms. 
Bolts and Nuts, Washers and Rivets. 
. Copper and Brass Sheets. 
. India Rubber Engine Feed Pipes. 
India Rubber Window Cushions. 
. India Rubber Buffer Springs. 
Loco. Tender Wheels and Axles. 
. Lorry Wheels and Axles. 
10. Lamps, Roof. 
11. Miscellaneous Tools. 
12. Station and Distant Siznals. 
13, Wheels and Axles for Carriages and Wagons. 
Tenders must be made on Forms, copies of which, 
with Specifications, can be obtained on application at 
these Offices, and on payment as follows, viz.: For 
Class A, 21s. each; Class B, 10s. 6d. each; Class C, 
5s. each ; and Class D, 2s. 6d. each (which will not be 
returned). 
The Directors do not bind themselves to accept the 


lowest or any Tender. 
T. W. WOOD, Secretary. 
Offices, 45, Finsbury Circus, London, E.C., 
24th December, 1886. 
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APPOINTMENTS OPEN. 


Wanted, a Head Draughts- 

MAN with a knowledge of Marine and 
general Engineering and Boilermaking.—State age, 
experience and salary asked, to N 297, Offices of 
ENGINEERING. _N 297 


W: anted, a Machine Tool 
DRAU GHTSMAN he West Riding of York- 
shire.—Addreas, N 296, Offices of ENGINEERING. : N 296 


\ ; 
anted, Good Draughtsman; 
one accustomed to gas engine work pre- 
ferred,—Apply, Britannia Works, Kilmarnock. _ N 292 


W anted, a Draughtsman ac- 


customed to small sexe Launch and Boat 
Work. Near London.—Address, giving experience, 
age, and salary, to N 314, Offices of ENGINRERING. N 314 


Wanted, a Prime Cost Clerk 


in Engineering Works, one that is able to 
introduce a good system preferred.—Apply, stating 
wages required and where last employed, to S. S., care 
of Mr. Ripiery, Post Office, West Ferry Road, Millwall 








W anted, a Good Fitter, one 
used to Marine work preferred ; conntens 


work for a suitable man; also a PLANER and 
SLOTTER, must be a good workman.—Apply, by 


letter, to S. S., care of Mr. Ripry, 


Post Office, West 
Ferry Road, Millwall. N30 





SITUATIONS WANTED. 


I.M.E. (32), of considerable 

e general experience, SEEKS an ENGAGE- 
MENT as Manager of Works, Chief Draughtsman, or 
otherwise, either at home or abroad. Speaks Spanish. 
Excellent references.—Addre3s, MECANICO, Messrs. 
Carter, Son, & Wuirs, 1, Gresham Buildings, Basing- 
hall Street, London, E. 0. N 289 


Scientific Engineer, Assoc. 

Inst. C.E., M.I.M.E., &c., DESIRES EM- 
PLOYMENT with Consulting Engincer or otherwise ; 
18 years’ varied experience of public works, machinery, 
&c., at home and abroad. Highest references.— 
Address, B. Sc., care of L. W. MARSLAND, 78, Grace- 
church Street, E.C. N 293 


Mo Marine Boiler Makers.—— 


WANTED, by a thoroughly practical Man, 
SITUATION as outside foreman, to take charge of 
repairs, or assistin shop. Good references,—Address, 
ABSTAINER, Offices of ENGINEERING. N 290 


Hyngineers and Contractors.— 
ENGAGEMENT WANTED as Clerk or 
practical Assistant. Good draughtsman, book- 
keeper and correspondent; estimating, designing, 














management, works or office; 10 years’ excellent 
references; salary moderate.—Address, L. H., 51, 
Myddelton Square, E.C. _N311 





~° ° 
D)raughtsman.—Situation re- 

quired ; 15 years’ experience, chiefly marine. 
—Address, CANTON, care of Horcrarr & be 


i, 
Mincing Lane, E.C. 312 





9 ° 
(Sontractors Agent wishes 

SITUATION at home or abroad; has had 
14 years’ experience at railway, harbour, and dredging 
contracts, &c.; age 33 years; excellent testimonials 
and references.—Address, M, Offices of ENGINEER- 
ING. N 301 


Yo Manufacturers.—Practical 
Engineer of 25 years’ experience and 10 years 
established in City of London, wishes to REPRESENT 
first-class Engineering Firm in London and Suburbs. 
Good offices in centre of City, and large warehouses.— 




















Address, IRON, care of Messrs. Dawsons Don 





and ELECTRICAL VALUERS, AUCTIONEERS, and 

ARBITRATORS, A!bert Chambers, Albert Sq., Man- 

chester ; and 52. Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 

Manchester Office, InpDicaToR. London Office, INDICES. 


gineering Firms of Good 


ngl 
E REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate 
with the undersigned, who have numbers of cliente 
open for such.— HEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen Victoria Street, London, E. C., Poor 
Albert Square, Manchester. 126 


gerne ty — Gollan 

ractical engineers) desirous of entering esta- 
blished ngineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.C. 
and Albert Square, Manchester. 


f : lo Civil Engineers in practice. 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and repute, who are open to admit qualified 
Partners, or to sell outright. 
WHEATLEY KIRK, PRICE, and GOULTY, an 
Queen Victoria Street, London, E.C. 6371 














WANTED, &c. 


crap Iron.—Wanted, 


WROUGHT AND CAST.—STEEL, &c. 
ROBSON WALKER & CO., Manchester. 6631 


W anted, a 4 HP. Nominal 
GAS ENGIN E (Otto preferred) ; 7 be in 
good conditionx—Address, by letter, to D. C., 


Offices | of EXGINEERING, ti 315 


W anted to Purchase, Second- 


hand, One 10 in. or 12 in. GAP LATHE, one 
7 in. or 9 in. SLOTTING MACHINE and RADIAL 
DRILLING MACHINE.—Address, with full par- 
ticulars, MORRISON, Merchants’ Exchange, ea 
N 302 


me [yngineering” Wanted. aaie- 
veral Copies of JAN. land 15, 1886.—Address, 


with price, M 405, Offices of ENGINEERING, 35 and 36, 
Bedford Street, Strand, London, W.C. M 405 

















FOR SALE. 


for Sale, Largest Stock in 


England, Engineers’ Machine Tools, Steam 
Hammers, Steam Engines, Wood-working Machinery, 
all sizes, best materials and workmanship, low prices; 
send for stock list.—SCOTT BROTHERS, Halifax. 

See Illus. Advt. last week, p. 53. 5539 


fre Sale, 45 HP. Compound 


Tandem Reteniel Condensing MILL ENGINE, 

just completed, cylinders 16 in. and 28 in. diameter, 
3ft.stroke. Price £420.—Apply, BUTLER’S PATENTS 
ENGINEERING CO., 1 — Chambers, Cardiff. M 808 


ai] Hor Sale, Two Second-hand 


TUG ENGINES, 30 HP. each. These engines 
have single cylinders 17 in. diam. by 16 in. stroke. 
Have been taken out of the steam tugs ‘*‘ Ajax” and 
“Trojan” to make room for compound surface-con- 
densing engines which we have fitted. The engines 
are in good working condition, and are fitted with 
link-motion reversing gear, gun-metal feed pumps, 
and thrust bearings separate from the engine bed- 
plates. To be seen at our Works here. Price £40 
each, nett cash.—ALEX. WILSON & Co., Vauxhall 
Iron Works, Wandsworth Road, London, S.W. 6362 


ke Sale, “ Engineering.” A 
complete set from commencement.—Apply, 


The PUBLISHER, 35 & 36, Bedford Street, —, 
London W.C. L474 


Six Sheets of Illustrations of 


the INVENTION of the LOCOMOTIVE ; about 
200 figures, from No. 1, 1771 to 1884; price 5s. the 
set, post paid.—Address, THEO. WEST, N. Road, 
Darlington. N 222 


> - : = 
Mechanical Stokers. — Two 
Sets of Second-hand McDougell’s Patent 
MECHANICAL STOKERS FOR SALE, suitable for 
Cornish boilers 26 in, furnace tube; they are 
quite complete and in thorough working order.— 
Apply to W. J. FRASER & CO., Steam Boiler Makers, 
98, Commercial Road East, London. N 305 


W ene 


illans’ Compound Engine 
FOR SALE, with feed pump, suitable for a 
yacht or tug; L.P. cylinders 12} in., stroke 10 in.; 
1. HP. 120 when non-condensing. —Apply to WILLANS 
and ROBINSON, Thames Ditton, Surrey. N 28 


po Tubes and Fittings os 


Gas, STEAM, WATER, HYDRAULIC, and HEATING 
Purposes; Galvanised or White Enamelled inside. 
Coils up to 500 ft. without joint. Cocks, Valves, &. 
JOHN SPENCER, Globe Tube Works, pene 


Prank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 

ahip equal to Main Line Engines.— Apply to R. & W. 
HAWTHORN, LESLIE & CO,, Ltd., Engineers, —— 
castle-on- Tyne. See Advt., page 10. 7 __ 6156 


Locomotive “Tank Engines 


always “ stock or progress.—HUDSWELL, 
CLARKE and ., Railway Foundry, Leeds, Sole 
Makers of RODGERS’ PATENT WROUGHT IRON 
PULLEYS. See Illustrated Advertisement, page 36. 


Locomotive Tank Engines for 


Main Line Traffic, Short Line, Collierles, Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior specification, equal to their first- class Railway 
Engines, and specially adapted to sharp curves and 
heavy gradients, may always be had at short — 
trom ae. BLACK, HAWTHORN, ona >, Lace 
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"T lugs.—Screw and Paddle, 
ofe every description, FOR SALE and CHARTER. 
—Apply, WATKINS & CO., 121, Fenchurch Street, 
__ndon, _ E.C, 6524 


Engines: Cranes, Pumps, and 
every Description of meetin, LET ON HIRE 
for temporary or permanent Contracts.—-GLOVER and 
HOBSON, Engineers and Millwrights, Albert Iron 
Works, St. James’s Road, Old Kent Road, London, = E. 
Telephone, 4664. 157 


oilers. —Portable, Vertical, 
CORNISH, and MARINE BOILERS of the 
Highest — are supplied by 
ARROWS & STEWART, 
aR and Boiler 
BANBURY. 


° = x 
| aunch Engines for Sale.— 
The following High- Pressure Launch Engines 
are in hand, and could be delivered on short notice :— 
SINGLE-CYLINDER ENGINES— 








Works 





34 in. diameter, i in. stroke 
4 ” 4 ” 

5 ” 5 ” 

6 6 


10 ll 
Dousie-CyLINDER ENGINES— 
3} in. diameter 6 in. stroke 


43 ” 5 ” 
5 ” 6 ” 
6 ” 7 ” 
63 ” 6 ” 
64 ” 7 ” 
8 ” 9 ” 
2 14 


The sizes 4fin. and 6$in. diameter are Admiralty 
patterns. 

COMPOUND SURFACE-CONDENSING ENGINES, 
suitable for Launches, Yachts, Trawlers, Tugs, 
Lighters, or Small Cargo Vessels. 


6 in. and 12 in. diameter, 7 in. stroke 
t ww» & ” 8 

10 » 20 fe 12 pa 

11 - ‘a 12 a 

15 27 


” ” 18 ” 

All the Compound Engines are fitted with Payton and 
Wilson’s Patent Circular Balanced and Double-Ported 
Slide Valves, and the larger one is also fitted with Joy’s 
Patent Valve Gear. 

Apply, ALEX. WILSON & CO., Engineers, Vauxhall 
Iron Works, Wandsworth Road, London, Ss. Ww. 6162 





PUBLICATIONS. 


This Day, medium 8vo, with 43 Lithographic Plates 
and numerous Woodcuts, cloth, 25s. 


Hydraulic Power and Hy- 
DRAULIC MACHINERY, 
FOR THE USE OF 
PRACTICAL ENGINEERS AND 
BY 
HENRY ROBINSON, M. Inst. C.E., F.G.S., 
Professor of Surveying and Civil Engineering, 
King’s College, London. 
CHARLES GRIFFIN & CO., Exeter Street, Strand, 
LONDON. 6645 





STUDENTS. 


&c., 





304 








Private BitL LEGISLATION AND PROVISIONAL ORDERS 
Will Shortly be Published. 
ET andbook for the Use of 
SOLICITORS and ENGINEERS 
engaged in promotin 
PRIVATE ACTS of PARLIAMENT po PROVISIONAL 
ORDERS 
in the case of Railways, Tramways, Gas and Water 
Wo ks, Piers and Harbours, and other undertakings 
of a like character. 
By L. LIVINGSTON MACASSEY, 
of the Middle Temple, Barrister-at-Law, and Member 
of the Institution of Civil Engineers. 
London: CROSBY LOCKWOOD & CO., 7, Stationers’ 
Hall Court, E.C., 
AND ALL BOOKSELLERS. N 
This day, crown S8vo, 4s. 6d. cloth (postage 6d.), 
afe Railway Working: a 
Treatise on Railway Accidents ; their Caane and 
Prevention. With a Description of Modern eng 
and Systems. By CLEMENT E. STRETTON, C 
Vice-President and Consulting Engineer, yi 
mated Society of Railway Serv ants, &e. With 
numerous Illustrations and Folding Plates. N 306 
CROSBY LOCKWOOD & CO., Stationers’ Court, E.C. 
This day, crown 8vo, 33. 6d. cloth (postage 4d.), 
he Portable Engine: Its 
Construction and Management, A Practical 
Manual for Owners and Users of Steam Engines 
Generally. By W. DYSON WANSBROUGH. With 
numerous Ilustrations and Folding Plates. N 307 
c ROSBY Y LOCKW OOD & CO., Stationers’ Court, E.C. 





This day, crown 8vo, 3s. 6d. cloth (postage 4d.), 


ip xpansion of Structures by 

HEAT. By JOHN KEILY, C.E., late Indian 
Public Works, and Victorian Railway Departments, 
With numerous IIlustrations. N 308 
CROSBY LOCKWOOD & CO., Stationers’ Court, E.C. 


Just Published, Crown 8vo. Cloth, 6s. 


n the Conversion of Heat 
INTO WORK. A Practical Handbook on Heat- 
Engines. By WILLIAM ANDERSON, M. Inst. C.E. 
With 62 Illustrations. (The Specialists’ Series. 
“A work which practical engineers will find of the 
Sreatest value.”—The Scotsman. 





Crown 8vo. 


: 4 Cloth, 6s. _—_— 
ives of the Electricians. 
First Series. 


Professors TYNDALL, WHEAT- 
STONE, and MORSE. By WILLIAM T. JEANS. 
Not merely readable, but fascinating; and will be 
devoured both by young and old. ”__Blectrical Review. 
London: WHITTAKER & CO., Paternoster Sq., en 


N2 
Mr, b 


Lloyd Wise’s — 
Foreign 


of Information as to British, Colonial, and 
Patents for Inventions, and the Registration 
bs Designs and Trade Marks, 
free, 7d.) from his Office for Pa 


may be obtained (post 
Fields, London, W.C. [TeLerHonzg No. 2766. 











tents, 46, Lincoln’s Inn 
6553 












AUCTION SALES 





PRELIMINARY ANNOUNCEMENT. 
COLONIAL AND INDIAN EXHIBITION, 
South Kensington. 

IMPORTANT SALE OF HIGH-CLASS ENGINES, 
BOILERS, ELECTRICAL and other PLANT. 


heatley Kirk, Price, and 


GOULTY are instructed by the Secretary to 
the Royal Commissioners, and also by Messrs. Davey 
Paxman & Co., 

TO SELL BY PUBLIC AUCTION, 

at an early date, 

THE WELL KNOWN AND HIGHLY IMPORTANT 
COLLECTION OF ENGINES, BOILERS, 
ELECTRICAL PLANT AND FITTINGS, Xc., 
until lately used in lighting the Colonial and Indian 
Exhibition at South Kensington. 

In addition to the whole of the extensive installa- 
tions of motive power supplied by Messrs. Davey 
Paxman & Co., there will be several Dynamos, some 
30 or 40 miles of Cable, several thousand Incandescent 
Lamps and Fittings, Shafting, Link Eelting, and 
sundry Electrical Stores, 

Further information in future announcements, and 
in the Catalogues, which will be issued shortly by 

WHEATLEY KIRK, PRICE, AND GOULTY, 

52, Queen Victoria Street, London, E.C. 
Telegrams: ‘‘Indices,” London. Telephone: No. 1533. 
And Albert Chambers, Albert Square, ei 
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MISCELLANEOUS. 


MARINE BOILERS. 
See Advertisement on page 18, December 10th. 


i indsay Burnet and Co., 
GOVAN, GLASGOW. 
TELEGRAMS: ‘‘ BURNET,” GLASGOW. 
Boiler Plates Flanged for the Trade. 








6335 


m. Murdoch and Co., 


20, CARLTON PLACE, GLASGOW, 
PATENTEES AND MAKERS OF 6588 


Marine Engine Governors. 
DRAWINGS, TRACINGS, DESIGNS. 
CHARGES MODERATE, 


L. Benjamin,™ pane’ 





Liverpool 


'N 241 


Place, 
Special attention given to Inventors. _ 


nspecting Engineer.—Mr. 
JOHN HART, Middlesbrough, Yorkshire, under- 
takes the INSPECTION of Rails, Fastenings, Sleepers, 
Rolling Stock, Bridge Work, Machinery, and all kinds of 
Steel and Iron ; first-class references; established 1871. 


Exnisiriow, 1887 Neweastle- -on- a-Tyne, 46, Grainger St. 


J . G. Ross, M.1.M.E£., 
e Member of the North of England Institute of 
Mining and Mechanical Engineers, &c., Consulting 
Engineer, Patent Agent, Machinery Agent, &c. 6653 


MoM: William Tijou, C.E., 


M.I.M E., late Engineer of the Ekman Pulp 
and Paper Company, Limited, has RESUMED general 
BUSINESS as Consulting and Inspecting Engineer, at 
Pinners Hall, 15, Great Winchester Street, E.C. 6572 





Roberts and Co., Ltd. (C. 


H Roserts, Managing Director), makers of RaIL- 
way Waaons, SuGAR Cangk Trucks, Tar Tanus, &c.— 
Railway Wagon Works, Horbury Junction, near Wake- 
field. Telegraphic Address, ‘‘ Roberts, Horbury.” 6209 


Partridge and Cooper, 192, 
FLEET STREET, LONDON, Wholesale and 
Retail Manufacturing Stationers. Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper. 
Mounted Papers, Continuous Papers, Pencils, Pens, &c 
&e., at reduced prices. Samples and prices free 6131 


nventor or Owner of Patent 


of General Utility can have his interests well 
and quickly served by applying in first instance to 
PATENT, care of Lez & NIGHTINGALE, Liverpool. N 234 


ers’ Keyseater, which 


arpers’ 
every Fittin: ng Shop should have, is fully 

priced, described and _ illustrated 
ON PAGE XLYV., LAST WEEK. 6016 
Read it all through and see how much time and money 
this simple tool would save you. One may be seen 
working at our London Office, 60, Queen Victoria St. 











rawings, Plans, Tracings, 
&c., executed with Accuracy and Despatch, on 
moderate terms, by MESSER and THORPE, Mecha. 


nical and General Draughtsmen, 8, Quality Court. 
Chancery Lane, W.C. 
M. and T. are thoroughly practical Engineers. 


Briers! Boilers !! Boilers!!! 


The Largest Stock in London of Cornish 
or Vertical Boilers for Sale or Hire, from 2 to 30 horse 
power.—F. BONE, South London Boiler Works, Long 
— Borough. Boilers repaired by practical men 
onl, ly. 6356 


Bs & Copper Boiler Tubes, 


—MUNTZ’S METAL COMPANY, LIMITED, 
French Walls, nesr Birmingham.—Mannfacturers of 
Solid Drawn Brass and Copper Boiler Tubes, Con- 
jenser Plate and Tubes, Pump Rods, Screw Bolts, &. 
Londen Agents. CHARLES MOSS & CO., 23. Rocd 
Lane, London, E.C. 638 


whafting! Shafting! Shafting! 


From “MARKED BARS, 2 9s. 9d. ewt. ; also 
Steel Shafting to 8in. diam. ‘Couplings, Bearings, 
Gearing.—_ HENRY TITTLEY & SON, Engineers, 
Smethwick, Birmingham. _ 6476 


+ Eien: — Blochairn Fire 


BRICKS are unsurpassed for HEAT-RESISTING 
properties. Suitable for use in Steel, Iron, Chemical 
Works, &.—BLOCHAIRN SAND AND FIRE CLAY 
COMPANY, Blochairn, Glasgow. 5732 


a Machinery is a 
speciality of JOHN HASTIE and CO., Kilblain 

ine Works, GREENOCK. Also Patentees and 
i ers of the most economical Water Pressure 
Engines ever constructed. 2476 














Jiriction of Slide Valves.— 

Payton & WILson’s Patent Circular, Balanced, 
and Double-ported SLIDE VALVES Reduce Friction 
toa minimum, and effect a saving on the four follow- 
ing points :—lst. Saving of First Cost and Weight of 
Valve Gear. 2nd. Saving of Power required to actuate 
the Valves. 3rd. Saving of Steam, by having the 
Valves always tight. 4th. Saving of Time and Ex- 
pense by not having to examine the Valves so 
frequently. These Valves have now been in constant 
use since 1881, and several hundred Valves are now 
most successfully at work, giving results far superior 
to Piston Valves. All the Triple-Expansion Engines, 
and Compound Surface-Condensing Engines made by 
the undersigned, are now fitted with these Valves.— 
For further particulars apply to ALEX. WILSON 
and CO., _ Vauxhall Iron Works, Wandsworth Road, 
London, S.W. 6629 


W aterworks.—To Engineers 
and OTHERS interested in the ‘Purification 
ot Water. SPENCER’S PATENT MAGNETIC CAR- 
BIDE, Quotations for this Powerful and Indestructible 
Purifying Material, with full particulars, can be ob- 
tained on application to the Patentees and Sole 
Manufacturers, THE MAGNETIC FILTER CO., 
32a, Euston Square, London. No AGEnts. N (193 


Vauxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps still 
maintain their position in regard to price, efficiency, 
and quality, against the numerous competitors which 
have from time to time arisen since their first introduc- 
tion. A large stock is always on hand from which 
orders can be promptly executed.—ALE X. WILSON 
and CO., Vauxhall Iron Works, London, S.W. 6200 


(jloucester Wagon Co., Ltd., 


GLOUCESTER. 
See Displayed Advertisement, page 12. __ 6464 


rhe Midland Ry. Carriage 


AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 

Chief Offices: MipLAND Works, BIRMINGHAM. 
Branch Works: ABBEY WORKS, SHREWSBURY. 6567 
London Offices: Surrotx House, Laurence PoustsyEY Bou, 


[the Ashbury Railway Carriage 


AND — COMPANY (Limited) 

















ee... of ever description of 
RAILWAY CARRIAGES AND WAGONS, TRAM. 
WAY CARS, RAILWAY IRONWORK, Carriage 
and Wagon Wheels, Axles, Iron Roofing Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Crossings, 
&c. &. Wagons built for Cash, or for deferred 
en Office: 5, Westminster Chambers, 
WwW. 601 


e Metropolitan Railway 

CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JosEPH WricuT and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Railway 
lronwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BAL 
LAST, and other WAGONS to be LET on HIRE. 

Manufactory and Chief Office—Sautusy Worrs, 
BIRMINGHAM. 

Branch Wagon Works— East Moors, 
and Graat Eastsen RalLway, PaTeRBOROUGE. 


Burham Brick, Lime, and 


he 
Hi CEMENT COMPANY, LIMITED, 
NICHOLAS LANE, LOMBARD STREET, E 0. 
Lonpon Dspots: 

BURHAM WHARF, BELVEDERE ROAD, 
LAMBETH, S.E., VICTORIA WHARF, AND DRAW. 
DOCK, NINE ELMS, S.W. 

GALT BRICKS, Cornice Tiles and Tubes, Quoins 
Chimney Pots, Drain Pipes, &&. Grey Stone Medway 
Lime, fresh from the Company’s Kilns, delivered iz 
barge-loads —— or by the van-load, &c., from 
the Company’s Depé6t. Plaster of Paris, PORTLAND, 
SHEPPY, and ROMAN CEMENTS, as manufactured 
at the Company's Works, Burham, on the banks of 
the River Medway, and at Murston, near Sitting 
bourne, Kent. 

Bricks, Tiles, &c., of any design made to order. 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lime is perfectly hydraulic, of great strenzth 
and tenacity, 7 dey readily under — and becomes 

ery hard in a short t 
PARR AND ‘STRONG'S PATENT ‘ COMBINATION 
(See Builder, May 16th, 1868). 
The Burham Brick, Lime, and Cement Company, 
having been app sole ers, are pre- 
pred to Supply Tubes for the Cellular Walls, & 
Prices and particulars forwarded on application. 
PETHER’S PATENT DIAPER BRICKS, 
manufactured only by the Burham Brick, Lime and 
Cement Company. 
A great variety of designs are prepared for diapered 
aurfaces, string courses, circular columns, window 
heads, &c.. to be seen at their London Depét. 529 


EMERY AND 
EMERY CLOTH 


Manufactured by 


ACTON & BORMAN 


IS UNSURPASSABLE. 6130 
72, SHOH LANH, LONDON, 


Forgings. 


Send for Quotations for all kinds of ae 
Iron and Steel Forgings, to 





CaRDIFP 
600 

















| 





JOHN BAGNALL & SON, LANGLEY FORGE, 
OLDBURY, nr. BIRMINGHAM. 





ELECTRIC LIGHTING 


R. HORNSBY & SONS, 


Spittlegate Ironworks, LTD., 84, Lombard St., 
GRANTHAM, LONDON, 
5, Market St., 17, Water S8t., 
MANCHESTER, LIVER POOL, 


COMPOUND STEAM ENGINES 


AND BOILERS, 

Well-known for their reliability and steadiness in 
running, up to 150 Horse Power, for temporary 
installations at a MONTHLY RENTAL per Indi- 
eated Horse-power, including delivery, fuel, 
wages, oil, and all other expenses, thus relieving 
Electricians from all trouble and responsibility in 
the motive power of their installations. Quotations 
on application, either at Grantham or London. 

& Sons’ Engines have been successfully 
employed for the Electric Lighting of the Imperial 
Palace at Gatschina, Russia ; the Kremlin, Moscow, 
at the coronation of the Czar ; at Madrid for driving 
the Machinery which illuminates the Ministry of 
War and the Prado, &c.; Covent Garden Theatre; 
the Government Clothing Factory, Pimlico, the 
Crystal Palace, Bank of England, Electrical Exhi- 
bitions, &c., &c. ; the most complete satisfaction 
being in every case given. 6641 


W. B. HARRISON, 


6, BRIDGE STREET, SUNDERLAND, 
Oils, Tallow, Engine Stores, Paints, Var- 
nishes, &c., for Engine Works, Iron Works, 
Collieries, &c., Contract or otherwise; 

also Maker of 


Gas Engine Oil &. 


In use since 18 Repeated trials 
have proved it to be the most 
durable and finest Lubricant / « 
known for these delicate/ 4 























vy gallon less ae. 
Post le f 
bright parts ; oy nee 
very high flash 
point, 





rfect Lubri- 
cating Compound for Heavy 
fy Bearings, High-speed, Heavy and 

Light Machinery, Shafting, &c., 
ts form being semi-solid, and the 









‘and waste, and is, ¢ eo, most cleanly 
i One pound lasts longer 


‘oil.—Sold in Tins and Kegs at is. per pound. 
Telegraph Address—Harrison, Sunderland. 6466 





LIGHT—STRONG—WATER- 
PROOF. In 10 yard rolls, 40in. 
wide, 3d. per yard. Sample 


Building ie ele 


Chemical Papers Co., slate and tiles, under weather 
boarding, for temporary roofs, and as 


P lining paper for damp walls. For 
BPEL. re: Ook — C rt. - BAST WOOD AND 
D,Dealers in Building 


Materials, ee. ."., coon LONDON, 8.B. 6102 


E. S. HINDLEY, 


BOURTON, DORSET. 
— SPECIALITIES. 
VERTICAL ENGINES, 
Horizontal Engines, 


SAW BENCHES, 


Catalogues on application. 


—o—- 











LONDON SHOW ROOMS: 


\ Queen Victoria St. 








E.C. 
Liberal Terms to 
Shippers and the 
Trade. 4675 
C.WICKSTEED 
EET TERING. 
PATENT TUBE GZ 
BEA 


DER. | 








Specialities: 
CYLINDER BORING 
MACHINES, 
SELF-FEEDING 
TUBE EXPANDER, 

AND 


PATENT TUBE BEADERS. 


Every Tube a Stay. No Ferrules required. 
The Tool is SELF-FEEDING, easily applied, and 
adjusts itself ba! hove varying 4 of an n inch. 

ae) E ner, w 3h 327 





1} 3 3} 
130/- 130/- 135): 140)- 144) 150/- 160/- ii 196) 210 
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A. & H. WILLIAMS’ 
PATENT SELF-GOVERNING DUPLEX 


TURBINE. 





This improved Turbine consists of the usual] revolving 
wheel witk curved blades, but is divided in the centre, 
and has a top and bottom outlet for the water, where- 
by the required increase of depth is obtained without 
impairing the egress of the water. 

The Turbine is made with a movable partition in the 
upper half of the wheel, so that should the users’ 
supply be likely to fail, the upper discharging orifice 
can be partially or entirely closed. By merely screwing 
the central partition up or down, any vent, from full 
to half, may be given to the wheel. 

20% 6187 
SEND FOR PRICES AND FULL PARTICULARS TO 


A. & H. WILLIAMS, 


VULCAN IRON WORKS, 
WINCHESTER. 











THE WESTINGHOUSE 
AUTOMATIC ENGINE 
SOLE MAKERS FOR 
EUROPE,INDIA & 
THE COLONIES, 
ALLEY & MACLELLAN, 
SENTINEL WORKS. 
GLASGOW. 

49 QUEEN VICTORIA ST LONDON E.Cc. 


WRITE FOR CIRCULAR 
SEND DESCRIPTION OF 
PLANT NEEDED. 


J.& W. HORTON, 
ETNA WORKS, 








6480 















SMETHWICK, 

turers of every 

Near BIRMINGHAM, description of 
Gas Apparatus 
Cast and Wrought Iron 

Patentees and aa honiie. te 
tort Lids, Cross Bars and 
Manufacturers Screws. Wrought Iron Boilers 
for Stationary, Portable, and 
of Marine Engines, Sugar Pans, 


Punts, Boats, 
Girders, Roofa, 


Melting Pots, 


Coolers, Clarifiers, 
Cisterna, 
Crucibles, 


Boilers, 


Bridges, 
Oil Tanks, 


and every description of General Iron 
Works. 


Drawings, Specifications, and 
Estimates Supplied. 6186 
athematical Drawing 
INSTRUMENTS, THEODOLITES, LEVELS, 





h 


CIRCUMFERENTERS, SCALES, TAPES, CHAINS 


T-SQUARES, RULES, &c. 











J. & W. E. ARCHBUTT 
201, wines BRIDGE ROAD, LAMBETH, 
ar Astley’s Theatre, 
Manufacturers of a above and every description of 
Surveying Instruments, unequalled for quality 
and price. 
Ilustrated priced Catalogues forwarded on receipt of 
three stamps. 
RVERY ARTICLE WARRANTED. 
Second-hand Instruments of all kinds, by the best 
makers, always in stock. 
Stencil plates in great variety. 840 





APPLEBY & Co. 


MAKERS OF 


GRAVITATION 
STAMP MILLS, 


GRINDING PANS, 


Amalgamators, &e. 


PROSPECTING PLANTS 
a eee 


89, CANNON STREET, 


LONDON, E.C. 






Telgr. Address, —‘ APPLFBYS, LONDON.” 











W. M. MACBRAIR, 


SHEAF 


——!0:——— 


SPECIALITY : 


Wrought Iron & Stee) 


PARALLEL 


VICES, 


With solid Patent Box, 
which keeps Screw covered 
when Vice is open. 


exe aie 

ARE STILL CHEAPER THAN ANY 

SUDDEN GRIP VICE IN THE 
MAR 


ISLAND WORKS, SHEFFIELD. 


KET. 623 





No. 4127—3, 33, 4, 44, 5, 54, 6, 7, 8 inch Jaws. 
Av. Weight 24, 97, 38, 42, 56, 60, 84, 100, 130 Ibs. 


London “Age nt—Mr. CHAS. RANKIN. 37, 8 Bt. | Mary Axe. 


ELECTRIC LIGHTING. 
The Thomson-Houston System of Arc Lighting, GOLD MEDAL AWARDED 
The Edison-Swan System of Incandescent \nreawatio NAL INVENTIONS EXHIBITION, 1885. 
Lighting .........-sscssssecsseceseeeeees EDINBURGH EXHIBITION . = ape 
ESTIMATES FREE ON APPLICATION TO 6389 
ELAING, WHARTON, & DOWN, 
8 & 9, HOLBORN VIADUCT, and 110 & 111, SAFFRON HILL, LONDON, ENGLAND. 


COCHRAN & Go. r BIRKENHEAD. 














‘SSHUD0Ud YO WOOLS NI SAVMTV SANIONG 
ONISNAGNOD ANVANNS GNNOdWOD GNV AYNSSAYd HOIA 






PATENT VERTICAL 
MULTITUBULAR BOILERS 
f SSauDOud YO YOOLS NI S3ZIS TV 


READY FOR IMMEDIATE DELIVERY. 








PATENT AGENTS. 





llison Bros., P: Patent Agents 


AND MECHANICAL DRAUGHTSMEN. 
52, Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Foreign Patents obtained. Searches 
made Designs and Trade Marke reyistered, 6134 


atents.—Mr. E. P. Alex- 


ANDER, Fel. Inst. P. A., of more than thirty 
yeare’ practical experience in patent matters, under- 
takes all business connected with BRITISH, COLO- 
NIAL, and FOREIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MARKS at moderate 
charges. OFFICE for PATENTS, 86, eee 
Buildings, London, W.C. 


rewer, E. G., Fel. Inst. P. e% 


Office te Patents, ‘oulne and Trade Marks. 
Established 1844. 
The ‘‘Inventor’s Manual,” post free. 
BREWER & SON, 33, Chancery Lane, London. 6415 


atents Secured Daily.—Pro- 
visional Protection, 50s. ; final Specification, 

£6 10s. Drawings and Tax included. No extras. 
Foreign Patents equally reasonable. Twenty years 
eye Circular with full particulars, gratis.— 
S. S. BROMHEAD, C.E., M.S.A., British and Foreign 
6561 











Patent Agent, 97, Newgate | Street, London. 


PATENTS, &e., ACTS. 


m. Brookes and Son, 
PATENT AGENTS, 

65 and 66, CHANCERY LANE, "LONDON, w.o. 
(Established over 30 years.) _ 3529 





4S Inventors. — Harris and 

MILLS, Patent Agents, 23, Southampton Build- 
ings, London, W.C., Established 1866, UNDERTAKE 
all E BUSINESS connected with patents in the United 
Kingdom, the Colonies, and all foreign countries. NINE 
MONTHS’ PROTECTION £4 4e. Attendance in the pro- 
vinces at moderate charge3. A Chart of 187 Mechanical 
Motions, with description of each, post free, 1s. 6532 


; c 
[»ventors Patent Right Asso- 
CIATION, Limited.—British, Foreign, and Colonial 
Patents obtained under competent Scientific and Legal 
advice. Designs and Trade Marks registered. Hand- 
book gratis. AMBROSE MYALL, C.E., 6211 
21, Cockspur Street, London, S.W. Manager. 


M r. P. Jensen, M.I.M.E., 
F.1.P.A., of more than poente years’ experience 
in British, Colonial and Foreign Patents, Trade Marks, 
and Designa. Full particulars on application. — Office 


for Patents, JENSEN & SON, 77, Chancery Lane, 
London, W. C. 6460 


rotection for Inventions 
SECURED by Letters Patent at a trivial cost 

under the new Act. Designs and Trade Marks regis- 
tered.—R. E. PHILLIPS, M.I.M.E., Patent Agent and 
Expert, 70-72, Chancery Lane, London, W.C. 6292 


hillips and Leigh, Patent 
Agents, ss oO et Buildings, Chancery 

Lane, London, W.C. iate Protection obtained 
for Inventions, Trade Marks and Designs in all 
Countries. TELEPHONE No. 2791. 6425 
T’phone No.169. Tele. Address, ‘Invention, London.” 
pte New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1838. 




















G. F. REDFERN, 4, South Street, 


Finsbury, London ; also at Paris and Brussels. Pro 
visional Protection £3 38. French Patent £7. Bel- 
gian £3. Circular gratis. 2999 





atents. — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, W.C., transact every 
description of business connected with Letters Patent 
for Inventions. ‘‘A Guide to Inventors” free by = 
Established 1853. 















MANLOVE, ALLIOTT, 
FRYER & C% 


ENGINEERS, 
BLOOMSGROVE WORKS: 
NOTTINGHAM. 


MAKERS OF 


MACHINERY AND APPARATUS 


FOR THE TREATMENT OF 


TOWNS REFUSE. 


ALSO AT 5639 
LONDON, CLASCOW, MANCHESTER, & ROUEN. 
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WESTWOOD & BAILLIE'S PATENT WROUGHT IRON CORRUGATED FLOORING, 


For Bridges and Warehouses, the Decking of Piers, Landing es, and Pontoons, and the Covering or Subways and Watercourses, for 
ma spect a they have been extensively used by the plineie Railway Companies and others, and always with advantage and success. 
[0h NET AREA COVERED. * For Warehouse Floors the System is perfectly Fireproof. 











; ~<a sem For, Raitway 
" 2a = Ee These Sections can be made up to or Roapway. 
a i 20 feet in length, and sass > 
franc 124 ca8- r Ts inch to 4 inch in S 
“ - 7 _— Me thickness. 





PER FOOT SUPER WITH J INCH DEFLECTION 
LEAVING NO PERMANENT SE7. 





$ THICK =138 LBS. 
B+ =n 
Yi =2 





For Roaaways 1a Srace 
Jo @ frarLowa 


TESTED TOF CTS PER FOOT SUPER 
Win & DEFLECTION. 





4 rex =/14 Lbs. 
oe =/ete 
E+ =22 « 


Bn a ied 


THI8 SECTION 
rz THICK OM BEARINGS 


x LAA y For Cucverts 
WITHOUT COVERS \WITH COVERS 1 Z 5 
TH.=20318S\244 LOS. . = ; Z OR Sma. Bripace. 
”~ #6 « Y 
Ze 27$ ” 





TUK any ! luxsizéase or Bawets ie To 20 eer. WIDE IM THE OMAR TELAESL 


APART HAS BEEN TESTED 70 3 CWTS PER = PLATES ARE LAND TRANSHERSELY CROSS CLRDERS AND PAIL yr nso, eed 
FOOT SUER WITH A DEFLECTION OF &, QSPENER WOMTHUSEFEECTINGA SAUNG Ui BOTéL wena Aa SPACk. 


In the above Tests the Plates simply rested on Timber Baulks, and were not in any way connected at their bearings. 
Dies for the above are in Stock, but quotations ca can be given for Special Sections, also for Mouldings, Gutters, &e. &e, 


eee OO OOOO 


ALL COMMUNICATIONS TO BE ADDRESSED TO 6798 


WESTWOOD, BAIL ELIE & CO. 


LONDON YARD, POPLAR, LONDON, E. 


BLAKE'S Patent DIRECT-ACTING STEAM PUMPS 


ZOR ALIE edanetinneciawitieetiont~ ne 
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oy iL 


Ss OWHNS & CO., sr 


HYDRAULIC AND GENERAL ENGINEERS,| WHITEFRIARS ST., LONDON, E.C. 
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WIRE-BOUND HOSE. 


HER MAJESTY’S ROYAL LETTERS PATENT. 


WE beg to call attention to the material differences of its construction over every other 

form = 4 Hose, also to the important fact that it is constructed without India Rubber, and 

it is equally serviceable as a Suction or Delivery Hose. Our Hose is composed largely of 

Oils, and is improved by being brought in contact with oily or greasy matters, which 

prove so destructive to all makes of Ky seed “eed will wear longer than India Rubber ; 
oes not kin 


AMONGST ITS Maas USES ARE THE FOLLOWING: 


AS As 
SUCTION HOSE. DELIVERY HOSE. 
For Traction and For the previous 


mentioned Pumps, 
Also Street 

Washing, Cattle 

Yard and Carriage 


Ploughing Engines, 
Water Carts, 
Manure Pumps, Tar &% 





Pumps, Oil Pumps, Washing, Steam 
Contractors’ Pumps, m, CraneSupplying,and 
&e. L for conveying Gas, 
' ily or other Greasy 
Also Fire nora = 


Liquids, 


W. H. WILLCOX & Co., 
MANUFACTURERS OF ENGINEERS’ STORES, 
SOUTHWARK STREET, LONDON, S.E. 


Works :—EWER STREET. 6596 


WM. FOSTER & CoO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


London Office :—J. JOPLING, 49, FINSBURY PAVEMENT, E.C. 








HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES. 


| SAW BENCHES, &. 
— SECOND - HAND ENGINES, 
CATALOGUES & PARTICULARS 





ON APPLICATION. 6660 








Feed-Water Heaters, Fresh Water Distillers & Surface Condensers, 


GOLD MEDAL, HIGHEST AWARD, LONDON INTERNATIONAL EXHIBITION, 1884. 
DIPLOMA OF HONOUR, do. do. do. do, 1885. 
CONTRACTOR TO THE ADMIRALTY. 


Steamship Owners, Yacht Owners, and all who use Steam should write for Prices, 


{ / pactum™ 


Khe ss 


/, MAKER 
\ A R° LONDON.E. 
} 





69, Kine WititaM Street, Lonpon, E.C., 28th June, 1886. 
Mr. J. KimKawpy, 

Dear Sir,—We have now much pleasure in giving ft the result of some months’ working with your 
Feed Heater, using live steam direct from the boiler. ave delayed doing so until now as we wished to 
see if the water that we use for our Boilers, and which is is ‘full of lime and salt, would, in time, clog the tubes, 
but this it has not done and we find the Heater working as well as when it was first fixed, We have checked 
the consumption of fuel very carefully, and find that in March, with the Heater fixed, we made a saving of 
13 per cent. on our previous consumption ; pe ey with Heater fixed, gave a trifle more; in May we discon- 
nected the Heater, so as to thoroughly test what it really was doing, as our Envineer thought that this large 
saving was in some part due to alterations we had made during the time, but this proved not to be the case, 
as our consumption was rather more than it had been before the Heater was in use. We then refixed the 
r cent. 


Heater with the result of the consumption of fuel again going down from 12 per cent. to 13 
east 12 per cent. 


We have thus proved to our own satisfaction that by using the Heater we are saving at 
in fuel on every ton of cement we make,—We are, dear Sir, yours faithfully, 
For THE BRIDGE CEMENT CO., Limited, W. 8. Cuapman, Secretary. 





APPLY TO THE INVENTOR AND SOLE MAKER— 61138 








THE GULCHER ELECTRIC LIGHT & POWER CO, LtD., 


BATTERSEA FOUNDRY, S.W., 


SOLE MANUFACTURERS OF THE 


GULCHER DWTNAMO. 





GLOBE LAMP. FACTORY LAMP, 
CONTRACTORS TO SEARCH LAMPS, 
HM. NAVY AND WAR PHOTOGRAPHERS’ LAMPS, 
DEPARTMENT, SWITCHES, 

CRYSTAL PALACE, INCANDESCENT LAMPS, 
LYTTLETON HARBOUR, W. i& CARBONS, &c. 


SPECIAL DYNAMOS FOR. ‘DEPOSITION OF METALS. 
COMPLETE ELECTRO-PLATING PLANTS SUPPLIED TO ORDER. 


Installations of Arc and Incandescent Lamps for Railway Companies, Harbours, 
Ship Yards, Ironworks, Mills, Builders, &c. 6590 


FOR FURTHER INFORMATION AND PRICED CATALOGUE APPLY TO MANAGER. 


GLOUCESTER WAGON COMPANY, LD., 


— GLOUCESTER, 


BUILDERS OF 


Railway Carriages and Wagons 


WITH WOOD OR IRON FRAMES. 


MINERAL WAGONS 


LET on SIMPLE HIRE, or SOLD for CASH or on DEFERRED 
PURCHASE. 


CONTRACTORS FOR WAGON REPAIRS. 


SOLE MAKERS OF 


SLATER’S PATENT BUFFER 


With Steel Patent or other India-rubber Springs. 6424 


Makers of all k ioke “of Wooden Structures, —— Sheds, Station Buildings, Joinery. 
Mouldings, &c. LFRED SLATER, General Maaager. 


'HASKINS, DAVIS & CO., 


ENGINEERS, 
114a, Queen Victoria Street, LONDON, E.C., 


194, WASHINGTON STREET, BOSTON, MASS., U.S.A.,"" 









































, | Undertake the INTRODUCTION of ENGLISH INVENTIONS and PRO- 


CESSES to the United States of America and vice versd, on fair and equitable 
terms ; also advise as to improving existing processes to increase production. 








Self-Propelling Scotch 
Derrick Cranes to 30 Tons 








Steam Wharf Cranes 
to I5 Tons. 





CRANES, 
Always in Stock. 
MORTAR MILLS, 
PUMPS, WAGONS, HOISTS, ~. 


prenrse for Lists, ke., to 


BUTTERS BROTHERS, 


PERCY GRANE AND ENGINE WORKS, or LY 'z 
OFFICHS:93, HOPE STREET —————— 


GLASGOW. 0s 


Telegraphic Address :—“ Butters, Glasgow.” 








Esu8.] VJOSEBPE a && sons. [1853. 
Manvracrursrs of EUREKA 





> 
———— eee = 






furred by use. 


4 ON APPLICATIOR 


Magalies Weseoanee ee a ae 6:09 





These G d & pressure of 1,200 Ibs. per equare inch, and do not change colour, n ner cosemte 
MANUFACTURERS TO = Masteres GovERNMENT. Lists 
—Makers solely to Messrs. Kenn & Juss of the Patent 








JOHN KIRKALDY, Engineer, 40, WEST INDIA DOCK ~ maven 





THE MANOR GLASS WORKS, ASTON, 











(SuPPLaMEnt) 
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An outlay of £5 Saves £10 to £30 Annually, 
or £100 to £300 ultimately. 


UNEQUALLED FOR EFFICIENCY, DURABILITY & ECONOMY. 
-PATENT TELLURIC toh 


FOR. COVERING as 
 ROTLARS MaMa ou a sa8 








une Fuel, staan ui Labour — Wear ‘and aa 


NWHARLY 2,000 REFERPBNCEHsS. 


SUTCLIFFE BROS., ““ecprey* MANCHESTER. 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS. 


JOSEPH WRIGHT «C2 
TIPTON.— 


SOLE MAKERS OF BERRYMAN'S PATENT IMPROVED EXPANDING TUBULAR 


PEED WATER HEATER 


_ THE BERRYMAN HEATER. 











FITTED WITH 6 


PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVES 

FROM 20% To 60% oF 

*80eR POWER, WATERE 


OVERZQQQO soOLo. 


SUITABLE FOR HIGH OR LOW PRESSURE ENGINES. 


rs * 


y E 
S 
: 
<i 
iy 
‘ 
w 


THE BERRYMAN PATENT HEATER, 
AAURRUSRMAMR ARNHEM ge RY 


mur mane JOSEPH WRIGHT & C27. 


Sse mavens JOSEPH WRIGHT & CL TIPTON. 





SOLE cede OF yar? PATENT IMPROVED SELF CANTING 


MARTI N S ANCHOR 


MIRALTY AND COMMERCIAL PATTERN 





MADE BY MACHINERY | TESTED UP TO 






FROM 100 % 
SOLID IRON INGOTS 


ABOVE ADMIRALTY 


WITHOUT WELDS. , PROOF, 


SOLE MAKERS OF THE Al SPL BEST BEST J a Te BRAND) 


CRANE iE CHIAIN 








CHAIN CABLES 


MADE BY SPECIAL WORKMEN FROM IRON OF SPECIAL QUALITY 









6353 | —— 









ARNOLD GOODWIN & SON, 


Sumner Street, London, S.E. 


PATENT CONVEX PULLEYS. 


SHAFTING, 
Couplings, Plummer Blocks, Hangers, &c., &¢. 
100 TONS ALWAYS IN STOCK. 


THE LARGEST PLANT IN LONDON 


Specially Engaged on Machine Tooling 
and Work of all description 


FOR THE TRADE. _ 











6059 








ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON 
AND AT 7, GREAT QUEEN ST., WESTMINSTER, S.W. 


| “ Abyssinian” Tube Wells. 
sall| REGISTERING TURNSTILES. 


THE TUBULAR PILE, 
For Bridge and Pier Building, &c., &c. 


M ELS epee MANHOLE & SLUDGE, DOORS 


= bees ——- a Chea) 
ely used Steam 
Water Ballast Tan 
Water Tank 
When fitted with Flanged Co +f Rings 
will withstand the very highest pressures, 
— MANUFACTURED AT — " oY’, 
KINNING PARK IRONWORKS, 2 
GLASGOW. i 


























tian. 
~"y Fresh 












FACED ie ~~ Ae 


ONT) OOF ee eee OINT 
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KINGHORN’ S 


‘VENUS A 1 . 
er HARINE ¥ RPATINT 4 tN e 
R as ls on : 
a HSMERY LIFE SAVING iS, Herc: aged } 
APPUANGES ETC ghee) Mi ETAL S LET of ; 
iN Se ¥ 
, a 
Sih. Re oe 
For ECONOMY and 
DURABILITY are not 
equalled by any other 
valves made, and can be 
easily fitted to existing 
pumps. 





Are being largely used 
by the BRITISH and 
FOREIGN NAVIES,and 
the Principal Steam- 
ship Lines. 














For Particulars and Price Lists apply at the Offices of the 6458 


yn VALVE CO0., Tower Buildings, Water Street, LIVERPOOL, 
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LIMITED, 


THETFORD, ENGLAND. 
London Office: 59, Gracechureh Sf 


MANUFACTURERS OF 
HIGH-CLASS 


LAUNCH and YACHT 


ENGINES & BOILERS 


MARINE ENGINES and all 
kinds of BOILERS in IRON 
or STEEL. 


STEAM L. LAUNCH, 365 ft. by 7 ft., with CABIN, 
SPEED ‘Il miles per hour. 


LAUNCHES 


IN PROGRESS, 
FITTED WITH 
Compound Engines —.. 
AND = 
“RELIABLE” 3 
RETURN-TUBE \° 


BOILERS 
For HIGH PRESSURES. 


6212 





CHILD BROTHERS, 


FALCON WORKS, 


‘7h er near eran. iff 
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Engineers’ Set omen me WAS jam A 
Screws, ANVILS, VI 


"1 PATENT 2 2: RIVETS, | 
: Bors. 


Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S” PATENT HYDROKINETER. 


s tC, & J, WEIR, 


Se, 2 COMMERCE STREET, 
= GLASGOW. 


MENZIES & BLAGBURN, Kine Srauzr, 














kRPATINT 


LOCOMOTIVE STONE a 


And STEAM ROAD sea 


Breaks Stones for Reeds, then 
Rolls same dow 
The Cheapest and Best, Road- 
making Engine. 


* | Made to any. aoe and Weight. 


Send for particulars to 


See |LANGERTON & 0. 


COATBRIDGE, near GLASGOW. 


= | London Office: 165, Fenchurch St. 


ALSO MAKERS OF 6892 
STONE BREAKING, CRUSHING 


AND GRINDING PLANT. 








RANKIN & BLACKMORE Engineers 


GREEN OC KX 


MAKERS OF 
Rankin’s 


Patent 2-OYLINDER DISCONNECTING COMPOUND ENGINES 
4CYLINDER DISCONNECTING TRIPLE & QUADRUPLE-EXPANSION ENGINES, 


For PADDLE and TWIN-SCREW STEAMERS ; also Makers of 
RANKIN'’S Patent DISCONNECTIVE TRIPLE and QUADRUPLE-EXPAN- 
SION ENGINES for PADDLE and SINGLE-SOREW STEAMERS. 


The principal advantages claimed for these Engines, as compared with the ordinary 4-Cylinder Compound 
and 6 or 8-Cylinder Triple and Quadruple-Expansion Engines, are 





Economy of Fuel, 


Superior Efficiency, and Less Tear and Wear. 


Simplicity of Construction, 
Aceessibility of Working Parts, 


z 


FULL  PANTIOULARS AND PRICES: ON APPLICATION, 


For Illustration of 2-Cylinder Paddle Engines, see ENGINEERING of this day Fortnight. 





J. VEITGH WILSON. 
HALLIDAY & CO 


MANUFAOTURERS OF 


LUBRICATING OILS 


FOR 


-AND AND MARINE STEAM ENGINES AND CYLINDERS. 


For LIGHT AND HEAVY MACHINERY of every Description. 
FOR LOOM SPINDLES; &c., &c. 


TRADE MARK 





AND BRANDS (REGISTERED.) 


SPERMOLINE- - - Lubricating Oil. 
POLAR OIL - - - e 
CLIMAX OIL- - - 
ALBION OIL- - - 
EDDYSTONE OIL - Illuminating Oil. 


99 99 


99 99 





7 OILS are Gesentead free ‘from er nal alkali, absolutely Safe and 

Non-Gumming. They preserve the machinery, keep bearings clean 
and cool, and will be found the most Efficient and the most Economical 
Lubricants in the Market. 


as ————— 





Samples for Practical Trial (FREE) with Prices and further particulars may be ae 
on application from 


J. VEITCH WILSON, HALLIDAY & (0Y» 


Works & HEAD OFFICE: QUEEN STREET, BRADFORD, MANCHESTER. 
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H. COLTMAN & SON, 


LOUGHBOROUGH, 
Boiler Makers, Engineers, 
Founders, 


KEEP READY FOR IMMEDIATE DELIVERY 


VERTICAL BOILERS from 1 to 14 horse-power. 

FLUE BOILERS of Various Sizes. 

VERTICAL ENGINES & BOILERS COMBINED. 

Tau, of LARGE DIMENSIONS, at Short 
otice; 


And are sending the above to all Parts gman f= 
through merchant and direct users. oe | 



















5687 3 
h PRICE LISTS & PARTICULARS UPON APPLICATION ~~ 


COX & CO., 
ENGINEERS, SHIPBUILDERS, 
FALMOUTH'DOCKS IRON WORKS, FALMOUTH. 


FOUNDERS, COPPERSMITHS, &c., 
Contractors H.M. Government. 





Builders of Steam Tugs, Yachts, and Ay 

Vessels, of Iron or Steel, to 200 ft. (under Sh 

fitted with Double or Triple Compound oon 

either Single Screw, Twin Screw, or Paddle, and 
fitted with Sissons’ Patent Valve Gear. 


ENGINES AND BOILERS SUPPLIED TO 700 HP. SINGLE 
SCREW, OR 1,400 TWIN SCREW. 


Pmeee. SPECIAL DESIGNS OF MACHINERY FOR VESSELS 
; -y BUILT ABROAD 


rEg Z| Makers of Spring Safety Valves to Designs 
approved and registered by Board of Trade. 


==) GRAVING DOCKS and WHARFS CLOSE to the WORKS. 


— FORTNIGHTLY ADvT. 


















“STANDARD” STEAM BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 
The objectionable noise when boiling adi steam is entirely done 
—_ with, and the liquor Heated — — - 
iled QUICKLY, an = 
CALLY, and SILENTLY 
} 2 3 | Sie din. pipe 
50/* 60/- 65/- 100/- 130/- 175/- 260/- 
NUMEROUS TESTIMONIALS. 
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PICKING, HOPKINS & CO. 


BOW, LONDON, E. 


ae ENGINEERS INTERESTED IN FUEL ECONOMY. 


GREAT SUCCESS OF HENDERSON’S 


Patent Self-Cleaning Furnaces, 








Extract from Letter.—‘‘ Your Patent Self-Cleaning Bars, which have 
been in Cain Company for many years, have pro’ oved qui ite 
and all coal, and the 


A r 
having to burn down or clean a Gis e fire the entire v 
JOHN SPEAR, Superintendent Engineer Wilson lined 


iy) Used in the following ships: Cato, Gozo, SarrHo, ELEcTRo, ANGELO, 
vN Ex Dorapo, ORLANDO, BuFFALo, TORPEDO, Roxxo, New Ex Dorapo, 
and Sanriaqo, &e., &c,—Illustrated Cireular on application, 6416 


rr. AEN DENRSOmnNn, 40, CASTLE STREET, LEW RPPOoo.:.. 


BOILER TUBES [IRON STEEL] 
CALVANIZED TUBES ALL SPECIALITIES. 


— 8 
‘Steamers.”” 





























JOSEPH AIRD 


TUBE WORKS, GREAT BRIDCE, 


near. WEDNESBURY. 


STAFFORDSHIRE. 


6410 
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zl AMES 





BUCKLEY'S. = SPRING PACKING, 


FOR PISTONS, PISTON VALVES, PUMPS, &c. 
NOW OVER 14,000 IN USE. 








Suitable on any atid ete Packing ice made from 
the best Cold Blast ren, and Le ee from the 
By vest Cast Steel. All Packings teed 


This Packing is universally ado om and is un- 
ualled for ability, mcy, and 
onomy, acting as —~ -y roa that 
are neither round nor — el. 
%Y 








FOR PRICE AND PARTICULARS APPLY TO 


WILLIAM BUCKLEY & CO., SHEFFIELD, 


PATENTEES AND SOLE MANUFACTURERS; or to the SOLE AGENTS :— 6529 





LEES, ANDERSON & Co., GLASGOW. 


aps ecivieag 

















NEWTON HEATH, 


MANCHESTER. 


——!+0":—— 


PATENT 


BOILERS 


— FEATURES — 


DURABILITY, 
ACCESSIBILITY, 


ECONOMY OF 
FUEL. 
NO BRICKWORK REQUIRED 


Price Lists on Application. 


LONDON OFFICE: 
WW. FF. Cots, 


794, GRACECHURGH STREET, E.C. 
LIVERPOOL :— 
R. HATTRIOK, Strand Ohambers. 








——_(:0:)—— a 
VARIOUS SIZES IN STOCK AND E= 
PROGRESS. 6134 © 
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AXLES, 


SHAFTS, S 
In IRON or STEEL, for ALL CLASSES of MACHINERY. 


FORGINGS, 





ENGINEERING. 
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THE STEEL COMPY. OF SCOTLAND, 


LIMrrHp. 
(SIEMENS PROCESS). 


150, HOPE STREET, GLASGOW. 





ee. Ss OF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 
_ Forgings, Steel Castings, Blooms, &. 


I. & W. BEARDMORE, 


PARKHEAD STEEL and IRON FORGE and ROLLING MILLS, GLASGOW. 


Steel by Siemens-Martin Process only. 


Mill | Dept. Rivet Dept. 
Steel Ship and § Boiler Plates. 
Steel Sheets. [ron Boiler Plates. 
{ron Sheets. Strips for Boiler 
Tubes. Angles. Bulbs. Bulb 
Angles. Tees. Girders. Channels, 
Rivet Bars. Special Bars for 
Turning. Fencing Bars in Steel. 
Crescent and other Steel for 

Bicycles. 











Forge Dept. Flanging Dept. 

Iron and Steel Forgings 

for Marine and other 
gines. 

Irop and Steel Crank 
Shafte. 


Boiler Ends & Furnace 
Plates 
Flanged, Welded, and 
Planed on edges. 
Flanging by Special 
Hydraulic Machinery. 

Dishing. 
Boller 


: Ship pecial steel Extra Fine 
S P = 
Btoel Oo, For Combustion Chambers Steel 


_GONTRACTORS TO THE ADMIRALTY, COLONIAL ‘AND FOREIGN GOVERNMENTS. 


Iron and Steel Rivets 
tor 
Ship, Boiler, and 
Bridge Work. 
Iron Keel Bars. 
Stern Frames. 
Rudder Frames, 











Bolte and Nuts. 
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ATTWOODS’ PATENT STEEL. 


ESTABLISHED 1 1862. 


JOHN ROGERSON and CO., 
STANNERS CLOSE’S STEEL WORKS, 
WOLSINGHAM, vit DARLINGTON, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


For Engineering, Colliery, Dredging, and Ordoance purposes; and Makers of 
HAMMERED STEEL SPADES AND SHOVELS. 6182 


London Agent; Mr, FRED" A. POLLEN, 1, Church Court, Clement's Lane, E.G, 


GLASGOW IRON CO. 


168, St. Vincent Street, 


GLASGOW. 


WOoRES =: 
Glasgow, Motherwell, 
and Wishaw, 














JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, E., 
UFACTURER 0 


CORNISH, LANCASHIRE & VERTICAL BOILERS 


IN IRON OR STEEL. 
WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION. 
Tar §tilis, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, de. 
PATENTEE AND SOLE MAKER OF 
BELLAMY’S PATENT TUBULAR BOILER 
Unsurpassed for quick Steaming and Economy of Fuel. Also 


BELLAMY’S PATENT HEATING BOILER, 


SPECIALLY ADAPTED FOR HORTICULTURISTS. 


Gold Medals —Melbourne, 1881 ; Paris, 1878. First-Class Medals—Paris, 1885; London, 1862. 


SHELTON IRON & STEEL COMPANY, 


BAR IRON Co.) 
STOKE-ON-TRENT, 122, CANNON STREET, 
STAFFORDSHIRE. 


‘LONDON, E.C. 


py 


| RERS OF ALL QUALITIES g, 


BRIDGE & CHEQUERE, 
HATES 


i 


c im 


i ti 
a bl i | 


BRANDS. GRANVILLE | ss 


THOS. FATA & SONS Ld 


SHEE ELELD, 


MAKERS OF 


SPECIAL CAST STEEL 


FOR 


MINING PURPOSES 


AND CRANK FORGINGS, 


&c., &c., &e. 


eit 4. Y Aa 
SHELTON ‘aus 














LONDON OFFICES: 


89, CANNON STREET, E.C. 


Telephone No. !I73I. 6173 


THE “ ECONOMIC” WATER TUYERE. 


Nozzles can be taken off at letter A, by simply unscrewing two bolts at back, and new 
ones fixed in FIVE minutes, without removing tanks or their connections. 











PRICES AND FULL PARTICULARS ON APPLICATION TO 


R. R. NEWLOVE & CO0., 
ENGINEERS, NOTTINGHAM 


Se aESPONSIBLE 
=| ACcENTS 
WANTED. 

—— 6935 


W/DISTILLED WATER 


RAYNER’S PATENT VOLUTED FRESH WATER CONDENSERS. 
Awarded Silver Medal, Highest Award, LONDON INTERNATIONAL INVENTIONS EXHIBITION, 1885 

THis Condenser is ag ed adapted for ae Troop, Passenger, and Cattle-ca Steamers, 
Sailing Vessels, Yachts, Torpedo Boats, or for Land Pu anit will ok very aiediintie te Nasere! Cir- 
culation, also by Forced Cis and ble of delivering ‘the Fresh Water any distance into Tanks. 

It is fitted with an “itean be Af60n a also Safet ves, and is Passed and Approved of by the 
BOARD OF TRADE. It can be fixed in any position, be no parts to get out of order. The performance 
of each Condenser is guaranteed, and Fresh Water oeld and fit to drink at exit. 

The principal advantages are, a; It has no Joints, and is the Smallest, can be worked by Natural 
Circulation, Delivers into Tanks without a pump, and ‘is ae Sener, requires less Circulating Water 
than any other on the Market, and occupies the Smallest Possible Space. 


IT 18 ALSO USED AS A SURFACE CONDENSER AND REFRIGERATOR. 
They are made in sizes from 50 galls. per day of 24 hours upwards to 10,000 galls. Price Lists and all in- 


Ng 2 eet SUFFIELD & BROWN, 


AGHNTS : 
Scot.arp, Messrs. BLACKLEY, YOUNG & CO., 103, Holm SOLE MANUFACTURERS, 
Street, JAMES ST. AND DEVONPORT 8ST. 


Glasgow. 
STOCKTON-on-Taxs anp District, W. THORMAN, West Row. COMMERCIAL ROAD, = 6577 
LONDON, H. 


Yale 
y * 

















} 
LrverPoot, H. COPELAND, Juy., 13, City Buildings, Old- i! 
hall Street. | 
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[SB ales © ees ta tee Geen and strong as mild steel, possessing a beautiful 


goldcn colour; when melted it produces sound castings of fine grain; it can be | L. 


forged hot and cold, and takes a very high polish. 
For Priese 


DELTA METAL I8 a LARGELY USED 
Lt INCOTS, PLATES, } SHEETS, 00s, WIRE 
PATENTEE AND MANUFACTURER— 


ALEXANDER DIox, 


110, CANNON STREET, LONDON. 6451 


HENRY_ A QOLEY. & SON, 




















{INTERNATIONAL =. CULTURA 
EXHIBITIONS. FIN OY SAIS a AeHOWS , 
Londen “+ a 

Condon + - erpool 

Paris (Class 58) 1867 7% nay : ie 

Paris (Class 63) 1857 } Royal- - - - 1870 

Naples - - - 1871 Manchester 8 

Trieste - - 1871 CUE Li 

Moscow (Gold) - 1872 E\G we im 

Moscow (Silver) 1872 Highland fo. 

London (Annl.) 1873 Bo 2) 1 

Brussels (Silver) 1876 Ro: =~ ~ wal 1" py 

Brussels (Brnz.) 1876 Reval Manahas- - 

Sydner_ - + +1879 ter, Liv 

Melb and N. Lan, “1878 
a Gd. 3 ry Slv.) 1881 Ditto ditto 1883 








Manchester nee Socy. Prom. Scientific Industry: 
Yorkshire Fin 





Tuternational [ Exhibiti 
(1 Gold) or, London 


= riches wha and Industrial gp bition, - - 1879 | eS SO ee Oe eg eae ea 1888 

jute of Coruwall (Silver; - - - - - | . ? 24 
aa Se ee a ar egy G aS aa Mining Exhibition, Glasgow (Silver) - - - - - 1885, 
International Forestry Exhibition, Edinbro' \Gilver) 1834, | International Exhibition, Liverpool (2Go'd) - - 1886 








Kixhibition 


Edinburgh Exhibition (1, and 
Medat (1, and the only Gold 


(1 Gold, 3 Silver, Patan 
ENTEES AND SOLE MAKER 


POOLEY’S WEIGHING MACHINES 


For all Commercial, Manufacturing, Railway, and Mining Uses. Adapted to the Standards of all Nations 
wadiaie a orks : ALBION FOUNDRY, LIVERPOOL. 
INDON 
Senta, a High Level Bridge, Nsweast.B-on-TYNB, Bidduis ‘siret, — 


Commercial Street, Newport, Mon. Albion Works, McAlpi treet, GLaseo 
Heath Mill Lane, Deritend, os ouiie ” = 


AITKEN, Mc.NEIL and CO., , Engineers, 
Colonial Iron Works, Helen Street, Govan, GLASGOW. 


MAKERS OF Tele. Address: 
THOMSON & BLACK’S “ COLONIAL, 


PATENT 
FIVE-ROLLER 


SUGAR 
CANE 
MILL, 


1286. 











MANUFACTURERS OF 


Cane Slicing 


Machines 


SMS APPARATUS FOR 
DIFFUSION. 


‘| = S STEAM ENGINES, 











WHICH = 
STEAM BOILERS, 
EX 

757,10 80% WATER WHEELS, 

6 TO 80% TRIPLE EFFET, 

OF JUICE VACUUM PANS, 

FROM 6108 r CENTRIFUGALS, 
SUGAR CANE. , 


for Sugar Plantations. 


PATENT ‘BRICKMAKING M MACHINERY. 
THOMAS C. FAWCETT, 


Old Victoria Foundry, Manor ili. and punmetets Foundry, Cromwell St., 

















Steam Presscs, Pugmills, Solid and Perforated ee Olay = “Clay Rollers, Clay Mixers, and Sieves, 


BOILERS, ENGINES, MARINE AND 


STATIONARY. 
SHAFTING AND MILLWRIGQHT worRK. 


DRUMS AND PULLEYS 


Of all Sizes, 





sruR, 
BEwvxrx,, 
MIrkr=z 


Ss ont other Wheels by Patent 
Moulding Machine. 


nent i= 
VICTORIA STREET, E.C, —Tustratea Catalogues Free. 5558 


VOUAOERS 5 PATENT RAIL BENDER 





___London Office : 24, ( Q 








FOR PARTICULARS 
APPLY TO 












HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
IRON PIPES, 









Hot Air Apparatus 


— ERECTED COMPLETE. —— 4294 


————— ess 


THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
Catalogue Gratis. Illustrated Price Book, 16th Edition, Price 1s, 


The DARLINGTON STEEL & IRON CO. Lo. 


BESSEMER STEEL RAILS from 10 to 100 lbs. per yard, 


STEEL AND IRON FISH-PLATES, 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SEOTIONS 
—— STAMPED AND ROLLED STEEL SLEEPERS.—— 


STEEL TRAM RAILS, A SPECIALITY. 


STEEL ANGLES, TEES, CHANNELS, 
BULBS, and BARS of other SECTION S, 


For Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Testa, 
SOFT AND HARD STEEL BILLETS, BLOOMS, &c. 


aff LONDON: 3, VIOTORIA ST. WESTMINSTER ABBEY,S.W. 
IC6§ 


Mr. A. G. BROWNING, Agent, 
Received PRIZE MEDAL at the Smoke Abatement Exhibition, Sonth Kensington, London 




















MANOHESTER: 27, CORPORATION STREET. 
Messrs, BARNINGHAM BROTHERS, Agents. 
and also at the International Inventions Exhibition, London. 
PRO CTOR’S 
AND _—-- —-eeamammaaaaas Ga EIR BARS. 
The First and ONLY INVENTOR of the Radial 


Shovel with Tappet and Spring, and stands alone 
as the only successful $ ovel Stoker. 


BUFFER SPRINGS & BUFFERS 


ENTIRELY DISPENSED WITH. 
WORKS NOISELESSLY. 


Over 8400 Furnaces have been supplied 
with this Stoker. 


Over 300 Machines now working on the Continent 
The Le = Cheapest, and most Efficient in the 


Will guarantee to produce more Steam with less 
Coal than can be done by hand firing 

No drilling of the Boiler to fix it; the bolts that hold 
the ordinary front are used to & the Stoker 

Upwards of 200 Testi Is my hi 

have been received witht six — from Ma: 








June, 1885. Copies of which will be forward don 
application. 


J. PROCTOR, PATEN TEE & MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 


AIR COM PRESSORS 








WITH SCHRAM’S PATENT INLET 
AND OUTLET VALVES. 








20: 
Estimates Given for applying these 
Valves to existing Air 
Compressors. 


eS BOILERS. TURBINES. 
> MINING "MACHINERY. 


SCHRAM’S IMPROVED PATENT 


RockK-BorRnina MAcuInN =. 
2,000 IN USE IN ALL PARTS OF THE WORLD. 


ESTIMATES _AND Fuub PARTICULARS On APPLICATION. 


RICHARD SCHRAM & CO., 














€.03 








BODMER & JONES, Zacrwooo uotse, LONDON, E.¢ 





9, NORTHUMBERLAND STREET, CHARING CROSS, LONDON. 
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India~Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS : SILVERTOWN, ESSEX] qimrreo>. [MANUFACTURERS OF 


VUIL(ANISED INDIA-RUBBER (Contractoss to the oo Lat tae S the Admisslty), dey 5 Quality” to resist the 
6 ee ee ee ee rerun ton Eagan Wheel 


an Rings. 

VULGANISED INDIA-RUBB AND On CANVAS Hos! HOSE. = use in the Tropies. Svcrion “Gad with Spiral Wire for Pumps, 
Fire Engines, &c. Oowpuctine and Dexivery Hoss for Shi 

STEAM PACKING (India-Rubber and Canvas), in Suxxrs, Rope with Solid Rub _ Wasuers, Rings, &., of 


every descri 
Exastic Srzam-Pacxina. Pi(Labrice Cotton with India-Rubber Core). 
VULCANISED INDIA-RUBBER MACHINE BELTING 

Vorcamisep Inpia-Rupem Mars, not liable 
GARMENTS, | &c, (not affected b 
description roof Hata, —_ Knee ; Wa 
fodia rubber Collars and Ouffs; Air-Proof Beds, ws, oO 
Bottles, &c. EBONITE (not affected by Vinegar or Hydrochloric or Acetic Acids). ~ Photographie 

&c.,; Bat lis, Sheet and Rod ; Surgical pp 





















OB ARLES FRANCIS, SON & Co. 


CEMENT MANUFACTURERS, 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT, 
Offices :—17, Gracechurch St., London. (Established upwards of 70 years, ) 


PORTLAND GEMENT. 


W. THORBURN, 165, Talbot Place. 


DUBLIN : 
aaex | Corx: THOMPSON BROTH ERS, 68, South Mall. 








TORPEDO APPARATUS as used by the Gove of Great Britain, _— States, eg af Complete System for Coast Defence, with 
Manufacturers of the PATENT LEGLANGHE BATTHRY in use by H.M, General Post 


Works ir In France; Persan Beaumont. WAREHOUSES: 100, Cannon Street, Londen. 6152 
SEE ALSO ADVERTISEMENT PAGE XXVI, LAST WEE 


The PATENT ANHYDROUS LEATHER Co., Portsmouth. 


wo ” Short Cut Strap Butts 
and Gtrapping for 
Boss Fae — Home and Export. 


ZR \ \ WATERPROOF PUMP 
| «BUTTS, &c. 






























MANUFACTURERS OF 


ANHYDROUS LEATHER 
COTTON BELTING. 





ee sons 


er ae 


N.B. — All Petensie. god 










GUTTA-PERCHA. —Tubing, Belting, Bucketa, &e., &¢., &c. Bronze : CURRIE &CO., 27, Wellington Street, Glasgow. 
TELEGRAPH OABLES.—Indis-rubber or Gutta- and T Insulators; 8) and 
Signal Instruments, Railway Block Signals; Battery Gels; Telegraph, Tustraments ‘serial; Seteormas Tevet as Puruouru : R. B. KEY, Vectis Stores, Sutton Road, 6004 





Formby's Cement Works Co., Ltd. 


MANUFACTURERS of the BEST PORTLAND 
CEMENT, Pure and Unadulterated, at 
& WHITEWALL, near ROCHESTER. 


4 BURNERS of GREY STONE and FLARE LIME, 
at HALLING, near ROCHESTER. 
London Depot: MEDWAY WHARF, 6078 


142, CROSVENOR ROAD, LONDON, S.W. 














Goods are P 
our Registered Trade 
| Mark, without which 
none are genuine. 







LEATHER HOSE, | 
Perfectly Waterproof. § 


ae Driving Belts § ESTABLISHED 1860, 
thout Cross Joints, any . 
id bd og pee) to transmit Prices and Testimonials 


any required H. 
ELECTRIO A —This Belting was at work at the Royal Aquarium, transmitting up to 180 HP. 


ORES’ 


J 
Meus’ 


Ee WZ 
Get je PULLEYS’ 
= Ae “= m-LARGEST STOCK IN LONDON 

73 CR. OKES, 39, QUEEN VICTORIA ST., LONDON. 


THE WELDLESS STEEL TUBE GOMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
BOILER TUBE 








LEATHER BELTING. 


Stenetieendinesiaemennan name 


00\ 059.0 09,0,0.0 9 ee 
























PATENT WELDLESS STEEL TUBES 


Por Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Oouplings, Spindles, Collars, and other uses. 


TRADE MARE 


HELICAL SPUR 
BEVEL WHEELS. 


Mill Gearing. 


G. KIRK & CO., 
ENGINEERS & MILLWRIGHTS, 
IRON & BRASS FOUNDERS, 

Etruria Iron Works, x. 


STOKE-ON-TRENT. 








6601 











>» 





Dp 








Awarded First-Class Certificate & Gold Medal at the Calcutta International Exhibition, 1884, 


GEO. CRADO CE. & Co., 
WIRE ROPE WORKS, WAKEFIELD 
Makers ofa all ll Descriptions of ROUND and FLAT STEEL and TRON Wik ROPES, 


TRACTORS TO THE ADM 
MANUFACTURERS OF 
LANGS PATENT ROPE, 
WHICH WE INTRODUCED AND ESTABLISHED, 1879, 
WHEN 





NEW. 








6163 


Awerted Royal ‘pgiteavavel Society's SILVER MEDAL. 1883. 














HAY 





VWARD TYLER aC, 
ESSE 





‘NOLLVOIIddV¥V NO SHNDOIVLIVO 


N97 
ees 
7&\ 


84.3 SSWHITECROSS STLONDON 


CONTRACTORS TO HM. GOVERNMENT. 
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LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &c. 
HIGHEST AWARDSINVENTIONS EXHIBITION, 1885. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 
any part #) London by boat, rail, or cart; and to 
every part of the Kingdom by rail and boad direct 


Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWIOK. 
Depots! WORCESTER WHARF, | BIRMINGHAM. 
8, SOUTH WHARF, PADDINGTON. W. 6364 


GOLD MEDAL, Inventions Exhibition, 1885. 
W. F. STANLEY | 
MATHEMATICAL INSTRUMENT 


MANUFAOTURER 
To H.M.’s Government, Council of India, Science and 
Art Department, Admiralty, &. 
Mathematical, eye and Surveying Instruments 
of every description, of the highest quality and finish, 
at the most moderate prices. 6611 
Price List post free. Engine Divider to the Trade. 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


MEDAL AWARD, apt EXHIBITION, 1885. 











THREE MEDALS 
AWARDED. 
Sole Manufacturer for the United Kingdom . 
for Piston Rods, Valve Spindles and Pumps. 
Thousands working at the present day. 





PATENT METALLIC PACKING. 
JAMES 


nrokr . 
8, Brown Street, GLASGOW. 


6621 





DRYSDALE&C° 
ENCINEERS 
CGLASCOW 


CENTRIFUGAL PUMPS 


And PUMPING ENGINES, 


For Docks, Circulating Purposes, Salvage Work, &o, 
The eee ic and most Efficient Pump in the Market. 
Specialities : Contrifagal Pumps, Baking Machinery, Leath, 
es ; Cen er 
Dressing ov they ete Pee ont bee me ‘draulic 
Cramer Accumulators, Hydraulic Rivetters, maine Dol kinds, 


DRYSDALE & CO. eary 
Bon Accord Engine Works, GLASGOW. 


AGENT WANTED, 


In all Towns where not represented, for the Sale of 
LEATHER MACHINE BANDS, Hose Pips, and all LEATHER 
Goops FOR ENGINEERS’ Use; 








also 
SHAFTING, PLUMMER BLocks, CoupLinas, HaNagrs, &. 


JOHN JARDINE, “ 
DEERING ST. WORKS, NOTTINGHAM, 
IMPROVED HAND-WORKING TAPS 


JOHN H, WIDDOWSON 


at Sir Joseph 
’s and Co.) 


esis, a Pit ene of Sere 
Working and Machine Tape, fee Wh rth’s 


Threads and 
Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 6352 
Prick Lists FRER ON APPLICATION, 








(HEPBURN & GALE, Limited, 


TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 


LONG LANE, SOUTHWARK, LONDON. 6210 
Continental Agents—THOMAS BAINES & SON, 68, Queen Victor!a Street, E.O. 


LEenow7 s 
aerere PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other 
Heated Surfaces. To prevent the radiation a save fuel 
increase the power of steam and keep the stokehole and 
e@-room cool. IT WILL AT ON 








this composition, will do the work of four not 
covered. May be seen where it has been in use for twelve 
and fifteen years. mates given. 6533 

SILVER MEDAL, INVENTIONS EXHIBITION, 1885- 


feemeo. vehee MARK. F. LEROY & Cco., 
Gray St. near Philpot St., Oommercial Road, LONDON, B 
And Griffith Street, Lower Broughton, Manchester, 


SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1885) EXHIBITIONS. 


KEENAN?’S = s®OSTER2p ulcer Botirs, Steam Cop 
PATENT 


NON-CONDUCTING 


Vegetable Pulp, fr Sagi, tran fr 


nade ay 
MATTHEW KEENAN, Sole Manufacturer, 
ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. **° 


um BINNEY & SON, cw 
4 LEATHER MACHINE BELTS, &c. 


Patent Self-Lubricative Steam Packings. 
ASBESTOS GOoDs. 


Engineer Stores & General Mill Furnishers. 


Zag CATHERINE STREET, CITY RD., LONDON, E.C. 








by exposure to Weather, and is 
the only effective non-conduc- 
tor, It adheres to vessels of 
every shape and in every posi- 
tion, bye Fey aaa 
castings. — eight when . 
14 in. a 34 lbs, per super 

















TRADE MARK. 


BRANCH DEPOTS.—BIRMINGHAM, GLASGOW AND LEEDS. 


EMERY & EMERY CLOTH} 
JOHN OAKEY & SONS, 


GENUINE EMERY, _ emery WHeELs 








W.J. DAVIES & SONS 


109, Weston Sr., 
8.E. 6184 








EMERY CLOTH, For all Purposes, 
Wollington Mill, wapteASS PAPER, ma 
LONDOX, &2, BLACK LEAD, &c. 








JOHN & JOSEPH HUGHES, 


(Estab. ete a in Metals and Manufacturers of 





ALSO 


CASTINGS IN BRASS, GUN-METAL, AND PHOSPHOR BRONZE, 


Mill Biasseh, Railway Wagon Brasses, &c. 6101 





ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAN. 


Three Botlers | COMMS Tannery , Stowmarket. 





~ GOity Office—62, Queen Victoria Street, E. 0. 6098 










<\ WEBB & SON, 


XsN TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
e Leather Dressers, 





12 First-Class Medals 
AWARDED. 


_* 
. 


Price Lists and Terms on application. 





TUCK’S PATENT PACKING 


For Steam Engines, India-Rubber Valves, &o, 
TRADE MARE. 


TUCK & CO., LIMITED 


Beg to call sttention to. the 
annexed “ Mark,” which 





Lompon 1 116, Cannon S#., 2.0. ascapanneah Gian 
Sr. Canpir? 108, Bors Doons. Worxs t Lapars.. 





and labour. It is not aff Yi 






Tf) PACKING 


{s the Bust, an: 

- sap cable for 
h Steam 
ydraulic 

 presuares. 


BELDAM Sep 00,, 


77, Gracechurch St., London, B.C, 5537 


PETER M°INTOSH AND SONS, 
129b, Stockwell Street, Glasgow. 
(EstasiisHEp 1821). 
TANNERS AND CURRIERS. 
peneepcn re Leather Strap- 
Baap Be — tia Hy drauiie Leathers 


ers and 
y—, des, all kinds of Leather 
for Mechanical Purposes, &e. 





, Carriage paid on home orders 
—wim over £5. Export ordersdelivered 
im, tree at ship, port. 


it of Prices and ee on 
application. 


MARK WILCOCK, 


Tanner & Currier, 
SOWERBY BRIDGE. 


ENGLANB, 
Manufacturer of IMPROVED 


SQUARE LEATHER 


















Copper Wire Sewn, any \“9Q%y,\. MAIN DRIVING 
width, Endless Bands, for 1 ROPES, 
Portable Engines, Double and ‘Ni, any le maith 


Single Wire Thread or Thong eC by 

jewn. SINGLE BELTING, 

Hose, Hides and Piping. Best Curried 
English Short Cut Strap Butts. + | 

Carriage Paid on Home Orders above £5, and 

Export f.0.b. Telegraphic Address “ Wilcock, 


Sowerbybridge.” Estimates £ Prices on application. 
PATENT 


HYDRO-CARBONATED 
BONE-BLACK 


CASE-HARDENING. 
WRITE FOR QUOTATIONS. 


W. H. PALFREYMAN & Co., 
87, Piccadilly, Manchester. 6291 


E 


SOLE 

















e & Testuna 


pINE 


Wute fore Batti aleaue  distaaeidls.” aa 
=|OF-THE- FAMOUS? 


HERR 
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PLANS AND MODELS prepared, and 
SPECIFICATIONS or ESTIMATES sup- 
plied, in English, French or Spanish. 


KINCAID & Go, 


CLYDE WORKS, 
GREENOCK, 


Riise 





STERN SN J 
WHEEL or Be as, 
















TWIN SCREW Wan 
STEAMERS, _ 


Of Light Draught, designed and 
built for re-construction abroad, \S& 
with machinery specially designed . 
and made for economising fuel, and — \\ 
reducing upkeep to a minimum. \ 
When required, the Boiler Furnaces \4 N 


are constructed for Burning Wood or Oil X ‘y % 
SANS 


Wy 
AY , \" / 
y 
~, Wy \ 
a7) Pro llers 
¥ yh \ 
3 \ 
ae f 
. 


Speciality 
i 


Fuel instead of Coal. 614» 


IMPROVED PORTABLE HOISTING ENGINES. 


TESTIMONIAL 
From Bowman & Co., Muiredge, Cameron, and Rosie Collieries, 
Buckhaven, 1st October, 1884. 

Dark Sir,—I have much pleasure in certifying that your Hoisting Engine No. 7 on 
List, has been at use at our Work for 18 months, and during that time has given 
gre eat satisfaction. It has doneall the winding required during the sinking of one 
of our large shafts to the depth of 60 fathoms, the weight of kettle and spoil 
being about 18 cwt.—I am, yours truly, ARCHD. BOWMAN, Manager. 
MAKER OF FLOORCLOTH & LINOLEUM MACHINERY. 


ww. M. MELVILLE, 
Pie ENGINEER AND IRONFOUNDER, 6000 
2" SINOLAIRTOWN FOUNDRY, KIRKOALDY. 


DYLE & BACALAN, =, PARIS 


Works at LOUVAIN and tome 09 
Engineers, Contractors, and Makers of 


RAILWAY & TRAMWAY PLANT & ROLLING STOCK 


RAILWAY CARRIACES AND COODS TRUCKS OF ALL KINDS. 
LOCOMOTIVE TENDERS.—AXLES ond WHEELS com lete. mvorea ABLES.—BLOCK 
SIGNALS.—CROSSINGS and SWITCHES.—WA OIRS.—HYDRAULIC 
CRANES.—BRIDGES.—IRON ROOFS. STOCKADES. 
tron Ships of all descriptions.—Barges.—Dredgers.—Steamship Engines & Boilers 

PLANS, PHOTOGRAPHS, AND PRICES ON APPLICATION AT THE 6276 
London Office—60, FENCHURCH STREET, E.C. 


Representative:—Mr. HENRY ENTHOVEN. 


PRESSURE GAUGES 


“a vacuem, AND HYDRAULIC. 
Ma 











DOUBLE 
CYLINDER 
































“ sali 4 iH mat ren i 
§ y fl | Nee it, 
Ally PATIENT WH 

on VACUUMIGAUGE \\ 
In view of inferior imi- {iii | SAA7FER gp bupeNBeRa 
tations being brought |i, 
before the Public in a \\ph ’ f/ 
mannermisleadingthem, Vi i 
to be taken as our make, | ) 


, Wn please note that ourmake 
bear our Trade Mark. 














Sn Fusible Plugs, hi. ERS 


PARKER’ S STEAM TRAPS. 


SCHAFFER’S NEW PATENT INJECTOR 


The most simple and reliable ever made. A month’s trial allowed free of charge, 


ENGINE & BOILER MOUNTINGS, &c. 





SCHAFFER & BUDENBERG, 


1, SOUTHGATE, ST. MARY’S STREET, MANCHESTER; 
198, Hope Street, GLASGOW; and 68; Queen Victoria Street, E.C. 


STEAM ENGINE INDICATOR. 


THOMPGON’S IMPROVED PATENT 6646 





ATLAS ENGINE WORKS, 
BRISTOL. 


PECKETT < Ue, 








LOCOMOTIVES SPECLLLY "Y CONSTRUCTED FC FOR R MAIN A AND BRANCH, LINES, 
COLLIERIES, IRONWORKS, CONTRACTORS, &c. 


























Fils ~“Praughismen oF eal 
OC : 
Y o> cEngravers on Wood 
; r : ry 
V/ ; a 
MK ” you ESSEX STREET 
1 .ESTIMATES/A AND 





ee Feraresh S ONBDON 

















HARTLEY & SUGDEN, Linco, 


ATLAS i 


~™ HALIFAX, 


iMG MANUFACTURERS OF 


Vertical Steam Boilers 


WITH CROSS OR VERTICAL TUBES, 


FOR CONTRACTORS, AGRICULTURALISTS, 
AND GENERAL PURPOSES. 


MAKERS OF WROUGHT WELDED AND RIVETTED 


HOT WATER BOILERS, 


FOR GENERAL HEATING PURPOSES 


ee.) BATH and RANGE BOILERS, &. 


K> HIGHEST AWARDS AT ALL THe PRINCIPAL EXHIBITIONS. 


Priced [llustrated Catalogues free on application. 

















LAMBETH SANITARY ENGINEERING WORKS. 


DOUL TON & CO., 
ALBERT EMBANKMENT, LAMBETH, LONDON, S.E. 


The LAMBETH Patent COMBINATION CLOSET: 
ita The Closet. The Slop Sink. The Urinal: 


Doulton’s Patent Automatie FLUSH 
TANKS and SYPHONS, for keeping 
Drains Free from Deposit. 

;..,. The LAMBETH Patent INSTANTA- 
ee §=§8NEOUS WATER BOILER—a Hot 

Bath in Ten Minutes. 


GOLD MEDALS FOR ABOVE AND ALL CLASSES 
OF SANITARY APPLIANCES. 3852 











LISTS FREE ON APPLICATION. 


FLUSHING SYPHON. 


SHOW ROOMS—Albert Embankment, S.E. 
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Two Gold Medals, London International Health Exhibition, 1884. 


FRESH WATER FROM SEA WATER. 


For Ships, Yachts, To © Boats, and Land Stations. 
Sizes 100 to 15,000 gallons (68,000 litres) per day. 

Normandy’s Improved Patent Condensers, guaranteed to yield, per 1 ton of coal, 28 
tons, or 6100 gallons, of Fresh Water, which as it flows from the a paratus, is clear, cold, 
bright-looking, agreeable, and equal in taste and ap ce to the het river water, 

Ban agers. 3 Improved Patent Condensers for Steamers will uce water of above 
uality when worked with the Greasy Steam from the Main Boilers, and at same time also 
pate Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the Rn ages ns and trouble due to the accumulation of Sea/e in the Boilers, 





and of preparin specially for diptilling. 
The weight Wi of Fresh Fresh Water produced is either equal to, or 76, or 126, or 166 per cent. more 
than the Weight of Boiler Steam consumed by above Condensers, depending on kind of 


Condenser selected. Over 180 of Normiandy’s Condensers ha 
Majesty’s Ships, and over 900 to the German, Dani 
Turkish, Brazilian, Chilian, J: 


have been supplied to Her 
h, Russian, Portuguese, Spanish, Dutch, 
, Japanese, and Argentine Governments, e Royal Mail Steam 
Packet Company, the Allan Royal Mail Steamers, the Cunard Royal Mail : Steamers, and 
many others for ships, and on land in various parts of the world. Apply to 6337 


NORMANDY & Co., Custom House Station, Victoria Dks., London, E. 


SOnEE PATENT FANS. 


All recent Improvements perfected. 
BLOWING FANS. 


For Smiths’ = and Cu , Drying Yarn, Grain, and other sub- 
stances ; in ught in flues ; Forcing Fresh Air, &o. 


EXHAUSTING FANS. 


For Ventilation of Mills, Grinding Rooms and Sewers; for Drawing 

off Dust, Stive and Foul Air. For Condensing Fumes ‘and J Noxious 

Vapours, and for Drying Substances by hot or cold air. 

arrangement for Ship i) Veutiletion, with combined Engine. “su table 

Engines to drive all sizes. All sizes kept in stock. particulars 
for any process on application. 


, COLLIERY VENTILATION. 
special department. Fans and Engines for from 10,000 to 
250,000 cubic feet of air per minute. 5823 


The ‘Bole Makers and Proprietors or the above Fans, and of Schiele’s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & CO. THe Union Encineerine Co,,) 


2, OLARENOE BUILDINGS, BOOTH ST., MANCHESTER. 























6295 


LANCASHIRE. 








iiion’ N TRON AND ert (0.; 
HODGKINSON'S PATENT MECHANICAL STOKER 


WITH OR WITHOUT SELF-CLEANING FIRE-BARS. 


AWARDED PRIZE MEDAL, INVENTIONS, |I886. 


—— EXAMPLES OF i. Sinai 











W. Makant, Gilnow Bleachworks, Bolton, 20 per cent. .. 8 Furnaces. 
Ashworth Brothers, Engineers, Manchester, =a cert, 4 Furnaces. 
Eden and Thwaites, Sharples, 16 per cent. . 18 Furnaces. 
8. and 8, Kynock, Keith, £300 per year 6 Furnaces. 
Lumsden and McKenzie, Almondbank, £160 i boiler” 16 Furnaces. 
R. Sefton and Co., Newtownards, £190 98, 11d. last year 2 Furnaces. 
London Rice Mill Co., Limited, Poplar, 20 per cent, 6 Furnaces. 
8. Meggitt & Son, Mansfield, 15 per cent. .. . 12 Furnaces. 


re IS THE SIMPLEST, OHEAPEST, ‘AND MOST ‘DURABLE. 


GREATLY INCREASES THE PRODUCTION OF STEAM. 
SECURES GREAT SAVING IN FUEL ‘AND LW LABOUR. 
‘WIOH TIOMIS V ONTITITAG 
LOOHLIM AATIOT FHL OL MHHOVLLV da NVO 





Hodgkinson and Co. guarantee their Machi te more water from less coal than ean be 


done by any other system. Free trial oon and the machine removed if not satisfactory. 6169 


HODGKINSON & CO., LIMITED, 


ORDSAL MACHINE WORKS, MANCHESTER. 





“TXONS SINAATUd ATHALLNA 


BROWN, BAYLEY, DIXON & 00, 


SHEET HTD. 


MANUFACTURERS OF 


STEEL TIRES, AXLES, & STEEL FORGINGS, 


RAILWAY SPRINGS OF ALL KINDS, 
SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs. 


STEEL PLATING BARS for SHOVEL MAKERS 
STEEL SHOVEL AND PLOUGH PLATES, AND STEEL SHEETS, 


PLANISHED STEEL BARS FOR SHAFTING, 
ROUNDS (UP TO 6 IN. DIAMETER) AND ROLLER BARS. 


(Oo 6077 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C. 


ROBERT HARVEY & COMPY. 


(Late D. Coox & Co.) 


COLONIAL ENGINEERS, 
Park Grove Iron Works, 



















STEAM 
HAMMERS, 


GLASGow, Shipbuilders’ and Boilermakers’ Tools 
Makers of PATENT STEAM & HYDRAULIC 








SAFETY BLASTING IN COAL & SHALE, &c. 


SETTLE’S PATENT 
GELATINE-WATER-CARTRIDGE 


NOBEL’S EXPLOSIVES COMPANY, Limited, Glasgow, having acquired from Mr. Miles 
Settle the sole Patent Rights of his Water. Cartridge System of Blasting, have now arranged to 
supply through their local agents all the Appliances required in connection therewith. 


ADVANTAGES OF USING SETTLE’S PATENT GELATINE-WATER-CARTRIDGE. 
1. Absolute safety in blasting. slack than in blasting with Powder. 
2. No spark or flame. 6. Great saving of cost, owing to 
3. No smoke. more efficient blasting, and to reduc- 
4. No fumes. tion of manual labour. 
5. All Coal gotten in lumpy condition,| 7. Simplicity of this method of 
and with a much’smaller percentage of | blasting. 


Trained Experts will out experiments, and instruct Colliery Mana, 


free of c arge, on application to Nobel’s Explosives Company, Limi 
to their Consulting Engineer. 


The use of the Water-Cartridge is recommended by the Royal Commission 
on Accidents in Mines. 


For full information, apply to NOBEL’S EXPLOSIVES COMPANY, 
Limited, Glasgow, or to H. ENFIELD TAYLOR, M. Inst, 0.%., the Company’ 8 
Consulting Engineer, 15, Newgate Street, Chester. 


JOHN RAMSBOTTOM’S 
PATENT WATES ENGINES & STEAM PUMPS 














tec Miners, &c., 
Glasgow, or 











Are for This Pump is 









» HOISTING USES, U NSURPASSED 
Or nese See ther for 
SIMPLICITY, 
ne Towns’ Wa Waar Pr Pressure PRIOH, 


Or for General Efficiency. 





ADDRESS— 
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SaNVaUoO FKwvwoaits 


“(XATHAIOD HALSAS) 


SYOLVAVOXS 











HENRY J. COLES, 2, ume" $% 





=. me Ae -.... orr’s 


FOR ALL 
PURPOSES. 













and Steam Engines, 


Hydro-Extractors, Filter Presses, 








GEORGE scorT & SON, ENGINEERS, 
44, CHRISTIAN STREET, LONDON, E. 6494 





AIR COMPRESSOR 














































































Section of ~~ seeing d after Secti ' Window-bar before 
i ae NO IRON, ZINC, OR PUTTY USED. “ose ator ctocing. 
7 vp FOR ROOFS, SKYLIGHTS, AND 
HORTICULTURAL WORK. 
No Special Contract required, 
ANY QUANTITY SUPPLIED. 
GROVER & CO., L‘* 
BWGINEEES, &zc. 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, write for 11tustrations, Testimonials, and 
LONDON, N. full particulars (sent post free). 5819 
JOHN FOWLER & GO. (Leeps), Lto., 
STEAM PL.ovuGE Rageiprengeme serves Laps, thn asiee. 
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TRACTION ENGINES AND WAGONS. 
For Particulars of STEAM PLOUGHS, LOCOMOTIVES, PORTABLE RAILWAY and MINING MACHINERY, see next week's “Engineering,” 6030 


THE MACHINERY & HARDWARE COMPANY, LTD. 


147, QUEEN VICTORIA STREET, LONDON, E.C. 


GREAT REDUCTION IN PRICES 












VERY LOW IN PRICE, 













: T\ SIMPLE, STRONG 4 
_— AND DURABLE. di STEAM ENGINES 
ale = \_ F AND BOILERS. 
ms) 0 ae —s , ENGINEERS’ 
. “se Ja | MACHINE TOOLS 
a — | MINING PLANT. 
Se caamerenaiil again PUMPS. 
Ni Pec SMA ae WOOD WORKING 
——— _ MACHINERY. 


ILLUSTRATED PRICED CATALOGUE AND TERMS FREE CN APPLICATION. 6484 


Great Variety 




















GZ Of Heavy Sized 
Every description g Plain & Chequered 
and Section of | * Plates. 
Malleable Iron, | Boller Rog [Tank 
a C Quotations and 
Round, Square, g Sections on appli- 
and Flat Bars; Z cation. 
Heavy Sections of g per esc Orders 
A mp 
Girders, Tees, : Executed, 


CORRBSPONDBNCB SOLICITED 





Angles, &c., &c. 





6620 
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KINGDONS PATENTS. 


STEAM YACHT AND LAUNCH TANDEM COMPOUND . 
MACHINERY ENGINES 


MADE ALL SIZES FROM 3TO 100 I.HP. FORSALD OLASSES OF :WORK: 


Compound Surface Condensing. 
LAND OR MARINE. 


Single or Double Engines. 
Wily SESGAORS Patent Bagueved atest De) cutee CONAENSING oF HIDH.FRESMURE 
ADVANTAGES: 


Boilers as shown, or with ordinary Marine Type do. at same prices 
Perfect Expansion, Efficiency, Economy, 
Simplicity, and Compactness; far 


== el i Mi fewer moving parts and glands than 
=a = any other Compound Engine. 


FOR PRICES, CATALOGUE, AND PARTICULARS, 
APPLY TO SOLE MAKERS: 


SIMPSON & DENISONS, 


ENGINEERS, “™ 
DARTMOUTH, §. DEVON. © 


GAS HEN GHLN HIS. 


(ATKINSON'S PATENT). 
CHEAP EAPE ST, 
SIMPLEST, 


ANO 


MOST ECONOMICAL 
GAS cree 
IN THE MARKET. 












FACTORY ENGINE. 






























































S Sot 


SHIP, YACHT & LAUNCH BUILDERS \ 


In Iron, Steel, Wood, or Delta Metal. 




















INVENTIONS EXHIBITION. 
LONDON, 1885. 





PRICES, &c., 
from 
SCOTCH 

LICENSEE: & 


JOHN COCHRANE, tincer, BARRHEAD, N.B. 








GOLD MEDAL AT THE INVENTIONS EXHIBITION, LONDON, 1885. 





The only Gauge Glasses for which a GOLD MEDAL has ever been awarded, 




















‘on GROSSLEY, HANSON, & HICKS’ goa 
©) Magnifying Water Gauge Glasses. 2s 


The New Triplex Glass shows the height of the water in three distinct views, viz., front and on each side. 
6145 


KERR & JUBB, HALIFAX, ENGLAND, Sote Acents For THE PATENTEES. 


GALVANISED IRON AND ZINC ROOFS AND BUILDINGS. 
FRANCIS MORTON AND ) CO., LIMITED. 

















= SS = ce. HED OVER THIRTY 
== Sactron ae by F. M. and Co. Tr the Ooe- 
° struction of their Galvanised Corrugated Iron and 


Zinc Buildings combines many advantages which 
™ no other form of building can offer. Aten minimum 
= cost they provide every required accommodation 
£ while the construction secures great strength a 
9 durability together with protection against fire. 
= Illustrated Catalogues and Estimates sent on ap- 
F plication, when Purchasers should =~ 5 > 
particulars of requirements. 
GIRDERS, 


WROUGHT IRON ROOF PRINCIP, 
AND GENERAL WROUCHT IRON WORK. 


MAYLOR $f STREET TRON ‘WORKS, LIVERPOOL, LONDON OFFICE: 9, VICTORIA CHAMBERS, VICTORIA STREET. “WESTMINSTER, SW. 





PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 








PRICE'S SPECIAL GAS ENGINE OIL, 
Strongly recommended by Massrs. 
CrossLey Bros., Lrp., MANCHESTER, 


PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotives. 


PRICH’S SHERWOOD SPERM OIL, 
For General Machinery. 


PRICE’S CYLINDER OILS. 
PRICE’S BELMONT SPINDLE OIL, 


PRICE’S RANGOON OIL. 
As recommended by 
THE WAR OFFICE AUTHORITIES, 
‘* For the preservation of SmaLL Arms and 
Articles made of Metal from oxidation.” 




















Price Lists on application to 


PRICE'S PATENT CANDLE COY., LIMITED, 
BATTERSHA, LONDON, 6414 
BROMBOROUGH POOL, LIVERPOOL. 


GRANE’S PATENT OIL 
CYLINDERS anp VALVES. 


As Supplied to H. M. Navy and the 
Principal Steamship Companies, 
Manufactured solely by 


P, MOIR CRANE & Co., 
BANK STREET, MANCHESTER; 


4, James Street, Liverpool; and 29, Fen- 
church Street, London, H.O, 





<2 PATEW>, 

> S 

v 

TRADE ° * MARE, 

7] 

ky 

3 2 
WOERS . 


PROVED to be the BEST OIL by the EVIDENCE 
before the COMMITTEE appointed by the LORDS 
COMMISSIONERS of the TRAL 
ee from ACID, leaves no DEPOSIT in the CON- 
ENSERS, PRESERVES the BOILERS and SAVES 


FUEL 
Crane’s Patent Oil, the quality of which is fully 
established, was the first cylinder oil yr yon 


H.M. Navy’ and the Mercantile Marine, and still con- 
tinues to maintain its supremacy. 
be a 's Patent can be obtained at about the 


a= ed a7 ice as the numerous imitations alleged to be 


seus 60. E. PHILIP, 18, Renfleld 8t., Glasgow; 
G. A. BUSHELL, Lombard S8t., Quayside, Newcastle- 
on-Tyne; R. BARTON, 18, Commercial Rd., Hull. 609¢ 

yes are imitating P. Moir (rane & Co.'s Adver- 
tisemente ani Mey 8 ee yy 


the sam: t Oil, 
tentees dtothactly state te that th their Patent Rights cover THE UsE 
OF ALL THE CLASS OF 0118 wh’ give these resul' nd that for 
their own security th: — against those 

Crane’s Patent Oil, the quality of which is fully estab’ 
be obtained the imitations of it. 


RICHARD’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland : 


HANNAN & BUCHANAN, 


75, ROBERTSON STREET 
GLASGOW, 
ALSO MAKERS OF 
Bourdon’s Patent Pressure 
» Ienanre gah and Comme 
C) ante: 
Engine Tan phs, Redw. 
= cing Gear for Indicating 
aa Engines, Salinometers, Ther- 


‘can 
at about the same price as 











mometers, Lever Clocks, So 
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DAY. & ENGLISH. 
VALYBLESS AIR COMPRESSOR 


&z& EH. BALL'S 
New Patent DIAPHRAGM 


FORGES & BLOWERS. 


DARTFORD IRON WORKS, KENT 
AND 272 
23, Sr. SwirHiy’ s LANE, EC. 


J. 





SILENT, SIMPLE, 
AND EFFICIENT. 








CLASS B, with combined Engines. ws | 
For Compressing Air for Driving Rock Drills, Steam 
Hammers, Compressing or Exhausting Gas, for 
Blowers, &c., &c. 
Awarded the GOLD MEDAL, Melbourne, and 
PRIZE MEDAL, Mining Institute of Cornwall. 


Particulars of above, or of our Rock Drills, Cranes, 
Mortar Mills, &c., on application, 6469 


ENGINEERS, BAT =. 
WEIGHING MACHINERY. 
ve 
Mpdgoow EL ead 
Cgeln non Yorks 


We nor: Strecl, 
tegen < ey 4 


hestov 


Tele. Address—“ WEIGHING, MANCHESTER.” 


HAYWARD TYLER & Co. 
LONDON. E.C. 











full Particulars & Prices on application. 





[2dia Rubber Products— 


For Textile and Chemical M , Engi- 
acers, Contractors, ie Paper Makers, Millers. 
&e., &o, 


fankn 





Also for 

Steamship, Railway, Telegraph, Agricultural, and 
other Technical purposes, are exclusively and actually 

manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 

Manufactory! 
OASTLE MILLS, E EDINBURGH. ‘ane 
57, Moorgate srgate Street, London. 


Warenoute { 6, ‘Charlotte Street, ‘Manchester 
18 & 15, Oswald Street, Glasgow. 


THE IMPROVED “FIELD” PATENT BOILERS 
And Tubes for Insertion in Existing Boilers. 


LEwis OLRICEH é& COo., 


BOILER MAKERS TO H.M. WAR AND INDIA OFFICES, 














Works: _MANOHESTER. 27, LEADENHALL STREET, LONDON, E.C. 


RICHARD GARRETT AND SONS 


Have the honour to announce that they have 
been awarded a GOLD MEDAL at the INTERNA- 
TIONAL INVENTIONS EXHIBITION, for the 
following Inventions there exhibited : 

(l) For COMPOUND PORTABLE or Seni- 
Portable Engine mounted on Boiler, WITH 
CORRUGATED FIREBOX. 

(2) FOR THE “GARRETT-ELLIS” PATENT 
THRESHING MACHINE DRUM with Re- 
versible Rolled Steel Beaters, affording 
four changes of threshing surface. 


LEISTON WORKS, LEISTON, R.S.O. 


Telephone No. 1587. Telegram Address: “WALTER GLOVER,” SALFORD. 


WALTER T.GLOVER & C° 











in 


a 
sf 4° WN 


’ Y 
a» : ", _ so 
8°40 3? > > 
BPD WY > AO, YD 
ea 


s” 
ae Rx \ 


* 
0 
ae 
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WALTER T. GLOVER & Co., 


SA LFORD. 








From “ENGINEERING,” of 20th March, 1885. 


t is often a convenience for foreign buyers, and 
sometimes for those at home, to have in their hands a CATALOGUB 
giving the sizes and prices of every machine the ey are likely ts require. It is im 
nero 0 eh of h > thei; me, ) to cones er 
ie whole of engineering enterprise, an vo a publi 
aad by agents. A volume of this kind, cov ering 00 ee, han recently 
been issu et paar JOHN BIRCH & CO., of Liv ye = oy te 
compendium of requisites. In most cases the Ratinces ions of 
each object are given, together with the poatt and the arcane wraeee mutt Can 
be ordered by —— ph. The work is fully il lustrated 
the d as the work of leading 


Price, 10s. 6d. PER Copy. eae to 


JOHN BIRCH & CO., Buxton Buildings, LIVERPOOL. 








—. in not a few instances 











PHOSPHOR 


BRONZE 


FOR BEARINGS, SLIDE VALVES AND PUMPS, &c. 


Beware of Vile Imitations, and Order Direct from 


THE PHOSPHOR BRONZE COMPANY, Limited, 


rot bagi 87, 


SUMNER STREET, SOUTHWARK, LONDON, S.E. 








The LEEDS 


FORGE CO., Ltd., 


SAMSON FOX, Managing Director. 





I, Ew D'S. 


FOX’S PATENT 


CORRUGATED 


BOILER FLUES. 





Leeds Fores Best Yarcshine Steel Giamne in Boiler 


quality only. 
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TWIST DRILLS, CHUCKS, AND oT TOOLS. 





Messrs. BUCK and HICKMAN have the 


leasure to announce that they have been a ape General Agents for the United Kingdom 
for the Sale of TWIST DRILLS, T 


HUCKS, and OTHER TOOLS mac Z by the MORS# TWIST DRILL and 
MACHINE COMPANY, of New Bedford, U.S.A 


A EARGE STOCEHEH OF DRILLS On HAND. 





FURTHER PARTICULARS AND CATALOGUES UPON APPLICATION TO 


BUCK & HICKMAN, 280 & 281, Whitechapel Road, LONDON, E 
F, ASTHOEWER & =e urecile Cast Steel Works, ANNEN, Westphalia. 


GENERAL ROLLING MILLS. 


STEEL FORGE ARTICLES FOR RAILWAYS, LOCOMOTIVES, 


ENGINE WORKS, AND ROLLING MILLS, 
& MACHINING CAST, FORGED, AND FINISHED. 
SHOPS. 


ROUND, SQUARE, AND FLAT STEEL BARS, 
ALSO OF ALL OTHER SECTIONS. 


STEEL for TOOLS, ARMS, RIFLE 
BARRELS, and FITTINGS for 
RIFLES and REVOLVERS. 
Cogwheels to Patterns or 1 or Machine — ; 
Orders executed to ‘to Drawings, no Pattern 
required. PROMPT DELIVERY. 


Spocielities: CRUCIBLE STEEL 
= CASTINGS ofall n shapes ee 
== FORGINGS ROLLE STEEL, 

2 STEEL FOR ARMS 
For Particulars 


enna “AUGUST REICHWALD, in ne ll 


SAMUEL OSBORN & CO., 


MANUFACTURERS OF CRUCIBLE AND SIEMENS’ 


STEEL CASTINGS 


Of every kind, and up to 15 Tons each. 


ENGINEERS’ AND MINERS’ TOOL STEELS, RAILWAY SPRINGS, 
STEEL FORGINGS, FILES, SAWS, HAMMERS, &c. 


Sole Makers of Mushet’s Special and Titanic Cast Steels. 


GLYDE STEEL AND IRON WORKS, SHEFFIELD. 


HIGH-SPEED “SILENT” ENGINES 


THE MOST SILENT AND DURABLE 
ENCINES MADE. 


Specially suited for Driving Direct, FANS 
for Forced Draught, and Dynamos 
for Electric Lighting in Ships. 


AS SUPPLIED TO 
ss. “CASTLE EDEN,’ ss. “RIONNAGNA MARA,” 
s.s. “OZONE,” s.s. “LADY BEATRICE,” &c., &c. 


Ten Sizes, with One or Two Cylinders. 
From 2 to 100 HP. 


STEEL AND PHOSPHOR BRONZE THROUGHOUT. 
2 VERY LONG CONNECTING RODS. 
PERFECT and ee LUBRICATION. 


” F. D. BUMSTED. 


ENGINEER, 


Cannock Chase Fomity & & Engine Works, HEDNESFORD, STAFFORD. ss 















Sole Representative 
for Great Britain. — 








6633 











CHANDLER’S PATENT. 















SHEFFIELD 

















J. COPELAND & CO, 


ENGINEERS AND MILLWRIGHTS, 
(Successors to JOHN NORMAN AND 00.), 


MAKERS OF 
Robertson’s Patent Maize Separating Machinery. 
McTear’s Patent 
Caleining Furnaces; 
Haworth's Patent 
Tea mi Rolling 
Kirk’s 


, Corn, 
Mills 

eels, High 

and Low-Pressure 





Stills; Hydraulic 
Presses ; Lifting Jacks, Distilling Plant, &. 
Particulars on application. 


Lithographs and all 
PULTENEY STREET ENGINE WORKS, 
DOBBIE’S LOAN, —yy~ 


Lonvon Orrics: JAMES REID & 
27, MARTIN’S LANE, CANNON STREET’ EO” 


BOILER CLEANER, 


MECHANICAL. 
HOTOHKISS’ PATENT 








The following well-known Firms in England are 
using, after Trial :— 
a 8 Peek, Frean & Co. 
Martineau & Sons. 6 ws 
The Laws Chemical Manure Co., Ltd. S 2 
» Brown, Lenox & Co. - 
» Spiller "& Co. a 
2 ‘oster & Williams’ India Rubber, 8 Ez. 5 os 
» Bitchburn Colliery Co. - 2 
And many others. 


HORATIO NELSON, 


Sole Agent for Great Britain and Belgium, 62 A 
90, WORSHIP STREET, LONDON, E.C. 


- 10 in use 





ELECTRIC LIGHTING. 
FARADAY & SONS’ FITTINGS, 


Catatocus (40 New Dzsians) 6p. 


Show Rooms: 3, Berners Street, W. 
Telephone 3814. 





6564 
THE 
WARRINGTON WIRE ROPEWORKS 
LIMITED, 


_| Guap Ovrics—18, GOREE PIAZZAS, LIVERPOOL 


Worss— WARRINGTON. 
OONTRACTORS TO THB ADMIRALTY. 
Manufacture from the Mee best selected Charcoal and 
Steel Wire 


All Kinds of Round and Flat Wire Ropes 


for Colleries, Mines, Railways, Guides, ——, 
» oi 





Steam Ploughs, Ships’ Rigging, Si 
Picture Cords, Fencing Strands, tning Conduc- 
tors, and all articles connected with Trade. 635 
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GALVANIZE 


FOR D 
AND 


tj Y | » 
villi, 








FRED == 
BRABY &C. 


(LIMITED) 


ECLIPSEIRON & —= 


—= 


GALVANIZING WORKS 32 == 


DIRON&STEEL| 
OCK 

















The Ongar Tool Bar. 


A perfect cutting tool ” 
Stiff and keen 


Sensitive Drills 


Stell Reamers - a a 
wa (4 overhang 


Easy to grind. 


Manufactured by 


JOHN W. NEWALL, 
ARNOLD ROAD, BOW, LONDON. 


Cutter can be fixed 
with wedge or set screw 





Universal Couplings, 


Continental Agents: 


HAHLO & LIEBREICH, 


BRADFORD, YORKS, ENCLAND. 








Tank Locomotives 


FOR CONTRACTORS. 


pe, HULDA HLL! i 


Narrow Gauge Engines. ia 


Nan 
Nw) | 
\ HHT 
NW i 
Wil 4 pcs x 
HHH ‘ | 
1 ‘ bh } 
MI | fe hi 
i =S—TS ee 
« ) h 
' — —iB I = a il ow at 
=: = a_i 
vp SAREAEAATLALIMI MALE BEXTRA} UTI Telia! i 
| | 
| " 7 1 
| | mH } | 
i i 
| WH 
| Ht ANA 
| 7 | YAY H| | i 
| | | | ny 
| l 
ss 1) j } Ih At MMM l 
ALT PUR | prey nye! MUA 
int TTT TTT TT eae m Liners) i 
ae 
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ENGINES 


OF VARIOUS SIZES # 


In Stock or in Progress. 


THE FALCON ENGINE AND CAR WORKS, LIMITED, 


41, COLEMAN STREET, LONDON; AND LOUGHBOROUGH. 


Tramway Engines 


TRAMWAY CARS. 


LIGHT RAILWAY 


ROLLING STOCK, 


p82) open and Closed 
WAGONS. 


64t2 
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MATHER & oa 


Salford Iron Works, Manchester. 











SOLE MAKERS OF 


=== PATENT EDISON-HOPKINSON & MANCHESTER DYNAMOS. & = i 
= — ELECTRO MOTORS. SLOW-SPEED DYNAMOS FOR SHIP LIGHTING. : 

” a ‘ DYNAMOS FOR ELECTRO-DEPOSITING, METALLURGICAL PURPOSES, &o. ““"==...- 

GOLD MEDAL, 1885. ELECTRICAL RAILWAY PLANT. MANCHESTER DYNAMO. 


BOILERS, HIGH SPEED ENGINES WITH AUTOMATIC CUT-OFF, PUMPING AND WINDING ENGINES. 
EARTH BORING MACHINERY FOR ARTESIAN WELLS. 














‘fl PATENT PISTONS AND PISTON COILS OF TEMPERED STEEL. : e : 
honseiiapetivnrian PATENT FRICTION CLUTCH COUPLINGS AND PULLEYS. FRICTION CLUTCH... 


MACHINERY FOR BLEACHING, PRINTING, DYEING AND FINISHING TEXTILE FABRICS. 


London Representatives: Messrs. LEWIS OLRICK & CO., 27, Leadenhall Street. a 


oliddled izencoas READER & SONS, 
Blooké; Hangers, nUTTINGEAR. 


STEEL FISH BOLTS wrt! EUREKA LOGKFAST NUTS 


Patented in England, France, Belgium, United States, and ——_ 
other countries. SS 





































The “Eureka” Nut is 
made in the ordinary 
way, with the exception 
that on the outside sur- 


















¥ In the manufacture of 
¥ the nut this promi- \ 
— Y nence is compressed i) 
Wy and the outside surface wT 
WW made level; and in the act of iif 
compressing’ it, three threads of ! 
the nut are deformed where the 


ABSOLUTELY LOCKFAST. 
sedhilicive has been pressed into the nut, as shown by Fig. 2. 


bee Fish Bolts are made of BEST MILD STEEL, guaranteed to bear a tensile strain of 35 to 40 tons per square inch of sectional area, and 

supplied at a moderate advance on prices for ordinary Iron Bolts. The depression of the three last threads of the Nut causes it when 
being screwed upon the bolt to alter the pitch of the thread on the Bolt, making it to turn outwards as represented by the drawing above, and 
thereby ABSOLUTELY FIXING the Nut so that it is impossible for it to move unless intentionally done, and, when being removed by for ce, restores 
the thread on the Bolt to its original pitch, rendering the Bolts and Nuts serviceable for further use. On receipt of “drawings and specifications, 
special Tenders will be submitted. 











ut 





PATENTEES AND SOLE MANUFACTURERS : 


BAYLISS, JONES, AND BAYLISS, 


189 & 144, CANNON. ST., LONDON, E.C., and Victoria Works, WOLVERHAMPTON. «« 
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TORPEDO BOATS BY Y. YARROW é& CO. LONDON. 














“ THE FALKE” Torpe built for the he bananas yh SON Official Trial December 24 24th, 18 . > m \ ade with Reduced Load, 
Torpedo Boat for the Italian Government. Official Trial December I3th, 1881. Speed 22.46 knots. 
____ Torpedo Boat for the Brazilian Government, Official Trial June 27th, 1882. Speed with 124 Tons on board, 20.3 knots. 


JOHN |. THORNYCROFT & CO. 


Steam aaa and vosnacial thecal eas in WHARF, CHISWICK, LONDON, W. 














—"0°—— 


ae ae — Screw Propellers 


= a | a fne | EFFICIENCY SUPERIOR TO ANY 
For Sea or River = —iaaee Et | |! : HITHERTO BROUGHT OUT. 


Service, from = = ie eames eat 3 —-— 


(prt or MAKERS OF 
25 to 250 feet “2% ve DONALDSON’S 








in length, and i am min a ae oat as ee Wal ic 2 come PATENT 


Steam Steering Gear 


Speeds from 10 Specially designed for 


to 25 miles per |[Mteceiieeee ee rr | TORPEDO BOATS AND QUICK 
— = = = eae =e ie STEAM YACHTS AND 
hour. 5 eeheseageie oe es ee = eee Sree ea a ee: SSS, SS aS Sa nage Hott SH LAUNCHES. 
20! PATROL ‘STEAMER FOR THE NILE distin IGS ncaeeeme 
Length, 140 ft.; Beam, 2! ft. Draft: Forward, | ft. 441n.; Aft, 2 ft. O} In. Speed, 17} miles per hour. 








CROSBY STEAM GAGE anp VALVE. -00., 


Sole Proprietors and Manufacturers of the 


dl CROSBY “POP” SAFETY VALVE, 


AND 


STEAM ENGINE INDICATOR, 


MANUFACTURERS OF 


IMPROVED SIGHT-FEED CYLINDER LUBRICATORS, &€C. 


—— SOLE AGENTS FOR —— 


CHAPMAN FULL-WAY STOP VALVES, 


FOR STEAM, WATER, AIR, GAS; AND AMMONIA. 


21, CROSS STREET, FINSBURY, LONDON, E.C. 


HENRY CHAPMAN 10, Rue Laffitte, PARIS. GEORGE KLUG, ecenrell, 14, HAMBURG. 


GHAPLINS PATENT PORTABLE STEAM ENGINES & BOILERS 


ALWAYS IN STOCK OR IN PROGRESS. PRIZE MEDAL, INTERNATIONAL EXHIBITION. 

















i CTATIONARY ENGINE, HOISTING ENGINE STEAM CRANE. en — LOCOMOTIVE SHIPS ENGINE & DISTILLER WINDING @ PUMPING ENGINE 
rom 1 to 30-horse power. 1 to 20-horse power. 15 owt. to 20 tons. 27-horse power. For Cooking, and Distilling 6 to 80-horse 
No Building yaad ery With or without Jib. For Wharf or Rail. For Steep Scions and Quick Curves. Sanctlonst by H.M. Government. power. 


6431 
Patentees and Sole Manufacturers—ALEXANDER CHAPLIN & OCO., Cranstonhil] Engine Works, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS at GLASGOW, 
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RICHARD MORELAND & SON, 3, Old St., London, E.C,, 


MANUFAOTURERS OF 


EIiGH CLASS STEAM ENGINES, 


Simple or Compound, with Jet, Surface or Evaporative Condensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Olasses of General Engineering Work. 


CONSTRUCTIONAL IRON WORK FOR BUILDINGS, _ Se. 


FOR TYPE OF OUR DIRECT-ACTING PUMPING ENGINES, SEE “ ENGINEERING,” 3rd OCTOBER, 1884. __ ear 


GEORGE TURTON, "mms 
a AND FILE WORKS, 
“BUFFER,” SHEFFIELD. SOLE MANUFACTURER OF SHEFFIELD. 
‘ TURTON’S ORIGINAL AND IMPROVED 


Patent SIDE BUFFERS & CENTRAL SLACK-GATHERING COUPLING BUFFERS, ae, 


Turned true and bright to Whitworth’s Gauges, any 
A fF T : N oe length, from 3 in, to 8 in. diameter, 10s. per owt. at 
Nottingham. Also Oouplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &e, 























































H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, S.E. ast 
| FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &c. 
Patent Steel Lock Nuts and Steel Fish Bolts, 15 eee eens era ered eee eee eM ELAIDE, Sco 
Cannot be disturbed by Vibration, Great Saving in Maintenance, Melbourne Exhibition, er "for ‘Steel, Files, Saws, Staci Forgings, Railway 
ABSOLUTE SECURITY. Ig8so—8l. Applianees, &e. 


IBBOTSON “se 





»__ BROTHERS 


ii AND COMPANY, LIMITED, GLOBE STEEL WORKS, SHEFFIELD, 
bit Manufacturers of 

STEEL OF EVERY DESCRIPTION. 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS. 


Files (Hand Cut only), Saws, Ed ige Tools, and Patent 
ng Buffers. 


Automatic Central Coup 


A. B. Ibbotson’s Patent Steel Lock Nuts, and Steel Bolts, Railway 
Fastenings, &c., &¢ 


IBBOTSON'S WROUGHT IRON AND STEEL BUFFERS. 














LONDON OFFIOE: 4, WESTMINSTER OHAMBERS, VIOTORIA STREET, 8.W. | 








THOMAS TURTON & SONS, tmreo 
MANUFACTURERS OF CAST STEEL FILES AND HAMMERS, 








Cast Steel of Superior Quality, Shear & Spring Steel, Saws, Edge Tools, Kc. 
SHEAF WORKS AND SPRING WORKS, SHEFFIELD. 


LONDON OFFIGES.—90, CANNON STREET, C!TY PARIS DEPOT :--1Z, RUE DES ARCHIVES. BOSTON, U.S 40, KILBY STREET 














TiLGHMAnN’sS PATENT SAND BLAST CO., EILELDP Wonks, SHEE IaLDYD, 
MANUFACTURERS OF Tele. Address ;—‘‘ PATENBELLE, SHEFFIELD” 


SAND BLAST SHARPENED FILES, 


USED BY THE ADMIRALTY AND WAR OFFICE, THE PRINCIPAL RAILWAYS, MARINE, LOCOMOTIVE AND GENERAL a EERS. 


These Files cut much faster, work more freely, “ Pin” less, and wear longer than the ordinary kind. 
ALSO MANUFACTURERS OF 


IMPROVED SAND BLAST APPARATUS FOR FROSTING AND ORNAMENTING GLASS, STONH, METALS, &c. ses 
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COCKER BROTHERS, L?. | 


) SPIRAL SPRINGS. 
ESTABLISHED 1752. SS RAMSBOTTOM PISTON RINGS. 

















In halves, 
not 
welded 
sgt ee 
@ COCKER BROS L°¢ i . a A 
¥ SHEFFIELD z < ; 
Welded 
solid when 
forging 
SSS . ; head. 
When it is desirable to open the Vice, the knob B of the screw (see Illustration above) is grasped by the : : 
" hand to draw out the front jaw and the lever trigger A is at the same time pressed to it. The jaw can then be V — 
Ticket Holder for Wag ons. = backward and forward into spon pe was work whew * me tam rok ; upon releasing the knob and °°******"*-***7*+-*7-7"- 
ever A the reunion of the screw and vice-nut instantly takes place without any care of the worker, and the 
grip is applied by the screw to any schisued extent as in the ordinary vice. >” e492 LOCK-NUT ROUND Fish 


Plate Bolt,made from HALF- 


Nursery Wire and Rolling Mills, : 
Navigation Steel, Spring and Axle Works, S rt E F 7 h E | [) oa oe, somo 
White Rails File Factory, @ cost on ordinary bolts of £2 per ton. 


“ELEPHANT” AND “DOUBLE ELEPHANT” BRANDS. 
Guaranteed the Best Wheels in the Market. Absolutely Free from all Risk. 











sts enone WRITE FOR PRICE LISTS AND REFERENCES._SOLE MANUFACTURERS,  eeainans 2 -~ ial 
THOMAS & CO.., 45, GOLDEN LANE, LONDON, E.0., Oontractors to H.M. War Department, English and Foreign Railways, &., &o. 








—— ESTABLISHED 1840, —— 


wap WILLIAM TURNER, 


i q EBNGINEER, 


=e | ADELPHI STREET, SALFORD. 


* ! Tue SALFORD PUMP 






“at? STN 











SINGLE AND DOUBLE-ACTING. 


































































HP. Boiler Feed ... | 15 | 30 | 40 55 | 75 95 | 120 
£116 | 20 | 23 | 25 | 31 | 33 | 35 
ALSO MAKER OF 
DRIVING ENGINES, 

PUMPING ENGINES 
WINDING ENGINES, 

HYDRAULIC PRESSES, 


-> HYDRAULIC PUMPS, 
= VALVES, BOILERS, &. 


LIBERAL TERMS T0 SHIPPERS, - 
Every Pump Tested. 















bia MOST MECHANICAL or 

| | » RELIABLE MADE, 
Guras — PRICE LIST OF SINGLE PUMPS. — 

ok Le) oy pia. of Ram... a te 2 3 | an 4 |44| 5 | 6 

| Dia. of Cylinder ... | 3h) 5 | 5$ 6 | 7 | 7 l7 |] 9 

Stroke ... lal 6 5 “5(61/6|6|8 

Galle. per hour... | 240| 440 | 630 | 860 '120011520/188018200 

200 

46 








PRICES... 















































TELEGRAPHIC ADDRESS: 6475 


“HYDRAULIC, MANCHESTER,” 
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wc CLAYTON & SHUTTLEWORTH, » 2: 


PORTABLE ENGINES, FIXED ENGINES, TRACTION ENGINES, CORN GRINDING MILLS, 
THRASHING MACHINES, STRAW ELEVATORS, CHAFF CUTTERS, MORTAR MILLS, &c. 














Gold and other Medals at all the great International Exhibitions, including London, 1851, 1862; Paris, 1855, 1867, 1878; Vienna, 1857, 1866, 1873 
Calcutta, 1884, the ONLY Gold Medal awarded for Portable Steam Engines. 


The Royal Agricultural Society oy England have awarded Every First Prize to Clayton & Shuttleworth for Portable and other Steam Engines since 1863, and Prizes at every Meeting at 
which they have competed since 1849. 


REVISED CATALOGUES AND REDUCED PRICE LISTS FREE BY POST. 


“CLAYTONS, LINCOLN” ‘®&’ ‘Telegraphic Addresses 4#& “CLAYTON SHUTTLEWORTH, LONDON,” 


THE OT TO” GAS ENGINE. | N) " THe OT TO” Gas ENGINE 


20,000 Sold. 20,000 Sold. 


SIZES, Ss Man _— eeere =aeFP. _St=Es. S Ss etna TO 100 HP. 






























CROSSLEY BROS., LD., MANCHESTER, Lonpon, LIVERPOOL, GLascow. 
HARTLEY, ARNOUX and. FANNING. 


Portable Railway Plant. 


_ POINTS & CROSSINGS. 


GIRDERS. ROOFS. 














1 CALIFORNIA ENGINEERING WORKS, 


STOKE-ON-TRENT. 











The BEST Engine for Driving Steam Launches, Dynamos, Pumps, &c. 


THE CAPELL PATENT DOUBLE-POWER FAN. 


The BEST Fan for Blowing, Exhausting and Ventilating. 


— HEENAN & FROUDE, 


Be me pe! fie oF é OO ENGINEERS, 
Beer serie! eg” f 1 \ ASTON, BIRMINGHAM. 


AND 


Newton Heath, MANCHESTER. 













OPEN EXHAUST, CLOSE EXHAUST 6546 
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THE CLAY CROSS CO,., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WOoRES: CLAY CROSS, NEAH CHESTERFIELD. 


- THLEGRANMS: “JACKSON, OTRAS ORO 2) Seeawee—— 6487 


London Offices and Exhibition Rooms: 63, QUERN VICTORIA STREET. £.C. (opposite Mansion House Station) BECK & CO., Ltd, Agents. 


JAMES GOODWIN & CO., 


Ironfounders, Bridge Builders, mpalapare, and mensch) susgae pa Mn AE near GLASGOW. 


























. -: ica ta 
ae 


















MAKERS OF MAKERS OF 
Cast IronSleepers Steam and Hand 
Cast Iron Chairs, 4 (| Derrick Cranes, 

Columns, ip! Iron Roofing, 
Tanks, f | Bl and General 
Iron Ingots, £ z hq! me were + Structural 
and General § it oe ea A ey oe Work. 


Castings. 


SIEMENS AND 


-_ =a 
yr, facia 


| STEEL FOUNDRIES AT 
7 ARDROSSAN, 
eee AYRSHIRE, 








CRUCIBLE 
STEEL CASTINGS 
t tl b | ATT i { Tele hic 
Telegraphic j MOCCH OWE RR EN cE! | i ae ’ Ns | "i! Biwetal Hi ‘datenens 
Address : eu {11 SE MODERN Wty 5 
“GOODWIN, SEER Om | HK = «cooDwIn, 
Motherwell.” ==] Ardrossan.” 
t 





6470 














BLAIKIE BROTHERS, § 4 


ABERDEEN,N.B. ; a 


MANUFACTURERS ey 

















Sugar Machinery of every description. 
Rice Mill Machinery. 

Marine and Land Engines and Boilers. 
Granite & Marble Working Machinery. 
Food Preserving Apparatus. 

S Bridges, Roofs, Tanks. 

f= Steam and Hand Power Cranes. 


Daley Pat ein oT i 














=> 


6919 


PARTICULARS AND PRICES On 


APPLICATION, = mit il ey CT FE, 


nee De AND FRICTION PULLEYS 

























To Transmit up to 1000 HP. 


CHEAPEST and BEST 
in the Market. 


B@)} 100,000 HP. IN USE. 


Illustrated Circular post free. 


J. BAGSHAW & SONS, 


BATLEY, YORKSHIRE. «: 
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PERKINS, SON, & BARRETT, THE Force, BRADFORD, YORKS. 


Tn 










SOLE MAKERS OF 


THE PATENT DOUBLE GONVEX PULLEY 


: ] FY \\ Telegraphic Address : “FORGE, BRADFORD.” 
; tp 


Section of Rim. 


FOR DOUBLE DRIVES. 


IRON or STEEL. 
SPLIT or SOLID. 
Long Travelling Crane Shafts to 50 feet, 
with or without Keybeds—a Specialité. 


Largs STOCKS of Pulleys, Shafting, Hangers, 
Pedestals, &c., kept at the Works, and at 


MANCHESTER : | | LONDON : | LIVERPOOL : | NEWCASTLE-ON-TYNE: | GLASGOW: ed 


. 132, Upper Tha HAMPDEN CHAMBERS I Pri Buildi 5 
69, Princes Street. yee eases SOUTH CASTLE STREET. * "Akonaide Hil 











I Ss 


FIVE PRIZE MEDALS AND OTHER AWARDS. 





Limes ghee cd pee ame eee) 


ALBION TUBE WORKS, BIRMINGHAM. = 












No. 1. -* 1s. ia No. 2. “PRINCESS OF THULE” | ; No. 6. 
“STATIONARY BOILER” PATTERN. | “INDIAN STATE RAILWAYS” PATTERN, “LOGO. BOILER” PATTERN. | “MARINE BOILER’ PATTERN. ‘BENGH” PATTERN, 





To 500 lbs. Price £15. This pattern is in use on many of the | L° 200lbs. Price £5 10s. 


We also make a modification of this | high-class steamboats for rapidly testing No. 4, ** Brass Founders’” Pattern, 
pattern (which we term the ‘Oldham the steam boilers. It is extremely strong, | for testing valves, cocks, &c. This 


To 250lbs. Price £10. ARRANGED FOR PORTABILITY. 
To 500lbs. Price £17 10s. 


No. 14 is the same pattern, made 





stronger, and fitted with wheels and hand No. 1c is the same pattern, made to stand | Corporation” pattern) for the purpose of | firm, durable, and porta le. pattern is supplied with the following 
shafts for portability. Price £12 10s. extremely high pressures. To1000Ibs. Price | testing hose pipes, &c. To 300lbs. With nipple connections: jin, 4in., jin., 
’ Pipe Connections, £17 10s. | __To200lbs. Price £20. and lin. To 260lbs. Price £15 10s 











ea 


£22 ma 
BAILEYS CEMENT Tagen Soe 






FOR GIVING TENSILE, CRUSHING, AND OTHER STRAINS. 



















ha 
4 i= Tm 4°42 ig, gly strong, in its 
' ! "| q vr indication, and not liable to derangement. It 
is universally acknowledged to give the most 
accurate indication of the height of water in 
the boiler, and is especially valuable where 
the feed water is impregnated with impurities. 
The invention is one of the simplest kind, 
as will be seen on reference to the accompany- 
ing engraving. The valve of the bottom cock 
is opened and closed by a double-threaded 
spindle very quickly, whilst the blade at the 
end of the valve removes whatever sediment 
adheres to the bore each time it is opened and 
closed, thus getting rid of any obstruction 
that might cause a false indication. 
Outside dia. of gauge glass, }in. Sin. fin. Jin. 
Price with Locknuts .. 26/- 30/- 36/- 40/- 
Price with Flanges . 28/- 32/- 40/- 45/- 


For other Cement 
Testers, Crushing and 
Tensile, see 


“BAILEY'S TESTERS,” 


a profusely illustrated Catalogue, 
Y 112 pp., containing Testers for all 

kinds of materials of construction, 
paper, wire, rope, yarn, &c., Testing 
Presses, &c., &e., post free, 1a, An 
interesting Catalogue, of especial 
value to Engineers. 


We make a variety of 
Machines for Testing Ce- 
ments, Concretes, &c., as 
supplied for Railway, 
Dock and similar Con- 
tract Work at Home and 
Abroad. 


Testing Machines for 
Universities, Colleges, 
Technical Schools, &c., 
for testing materials of 
constructions, as in use 
at the Central Institute 
of the London City and 
Guilds, Bristol College, 


Professors of Engimeering are 
respectfully invited to send for 
our Catalogue of 








ane - aa > ’ 
St. Petersbu Universit: ‘“ a " ae bgp No. c oe Py ee pe = 
&e. ™ - ; BAILEY'S TESTERS. BAILEY'S PATENT“ Heavenger” Test Cocks, mounted om ornamental iron y 
Table Pattern (here illustrated) for 1 in. by 1 in. section. “SCAVENGER” Pillar, with flanged connections for boiler. | F NO. C “SCAVENGER” 
Reid’s Pattern, for 14 in. ast in. goctior tone ard two thousand pounds strain. 6449! WATER GAUGE. =_ bat - a glass, be Ee: J Water Gauge Boller Mounting. 





Ww. EX. BAILEY & CO., ALBION WORKS, SALFORD, MANCHESTER. 
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THE BUTTERLEY COMPANY: 


ESTA BLISHBED 1°790. 


WORKS: { Oe el ata t AND CODNOR PARK, DERBYSHIRE. 
SILVERDALE, NORTH STAFFORDSHIRE. 


CONTRACTORS TO THE ADMIRALTY. 


Manufacturers of Forge and Foundry Pig Iron, Plates for Ships, Boilers, Bridges, &c. 


SHEETS, ANGLES, TEES, JOISTS, DECK BEAMS, BARS, FORGINGS, &c., in IRON and SIEMENS STEEL. 
ENGINEERS, IRON FOUNDERS, GAS & WATER PIPE MANUFACTURERS, BOILER MAKERS & BRIDGE BUILDERS, &c., &c. 


COLLIERY PROPRIETORS. 


OCOMiIznE OFFICE: BUTTERLEY IROn Wonrrss, ALERETON. 
Co.usery Orrice: CODNOR PARES, ALEHRETON. Chief Office: “Butterley, Alfreton.” 


VERDALE, NORTH STAFFORDSHIRE. utterley, Newcastle- anner-digmne. - 
Branch Offices : { HA'GANNOW STREET, LONDON, BO a woumorEn. | TelographioAdromes {sean omen BeBe: Eemgart-ener 


BLACK, HAWTHORN & v0, GATESHEAD-ON-TYNE. 


MANUFACTURERS OF 


LOCOMOTIVE 
ENGINES & TENDERS. 


jee All Sizes and Types, and adapted to 
every Variety of Service. 
































MANUFACTURERS OF 


TANK 
LOCOMOTIVES. 


All Sizes and Types, and adapted to be au 
every Variety of Service. = = 


STEAM TRAMWAY AND UgHT RAL LOCOMOTHES, “RINE: SORE AND PADDLE ENGINES. 
Cockson’s Patent Improved Mechanical Ventilator. Winding, Hauling and Pumping Machinery, and General Colliery Plant. 


PRICES AND SPECIFICATIONS FORWARDED ON APPLICATION. Telegraphic Address :—' BLACKTHORN,” NEWCASTLE-ON-TYNE. 6245 


ESTABLISHED isc6éo. 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. All Sizes and to suit any gauge of Railway. 





































HTUUATTANAN 


LS a ADDRESS, lois bal i c ‘. a ale 
| st Hes ae J yi =e. 7 | | \ iN i | - 
el ee RM i] RE 






TELEGRAPHIC ADDRESS, 


“LOCO,” 
LEEDS. 






(nN nd TTT 





[Se 2) 





aS), ‘Ti — 
We a 





Prices, PR Wg whet “Pull neiainiaien on gee 


HUDSWELL, CLARKE & co., 


——-RAILWADY cura se. LEEDS, — 
SOLE MAKERS OF RODGERS’ PATENT 


WROUGHT IRON PULLEYS 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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MSTA BLISHED if22.) 
GAS AND GENERAL ENGINEERS, BOILER MAKERS, IRON AND BRASS FOUNDERS, 


BIRMINGHAM, England. 


Chief Office—Spring Hill, Birmingham. basidoi Office—3, Queen Street Place, E.C. 
TELEGRAPHIC ADDRESS : -—‘ATIL.AS, BIRMINGHADI. 


~~ —_> 





MANUFACTURERS OF 


GAS APPARATUS for ILLUMINATING or HEATING, Improved GAS HOLDERS, and every requisite for Gas Works 
Somerville’s Patent Mouthpieces, with Self-Sealing Lids. Someruville’s Patent Dip Reducers. Ford’s Patent Gas Washer. 
Sutherland’s Patent Gas Producer. Green’s Patent Automatic Coal and Coke Barrows. 


STEAM BOILERS of the Best Modern Construction, and at Lowest Competitive Prices. 


LANCASHIRE, CORNISH, MARINE, MULTITUBULAR, VERTICAL, IN STEEL OR IRON. 
WELDING, FLANGING, DRILLING, PLANING, and RIVETTING by: SPECIAL MACHINERY. 
EROLEIS DRILLED AFTER PLATES ARE BENT TO FORM. 


WROUGHT OR CAST GIRDERS & TANKS, SCRUBBERS, PURIFIERS, ROOFS, &c. 


RIVETTED Sugar, Saltpetre, Farina, Indigo, and Evaporating Pans, OR WELDED-UP SOLID BY SPECIALLY DESIGNED MACHINERY. 
CAST-IRON SUGAR PANS. WROUCHT-IRON BUCKLED AND BRIDCE PLATES. 
“ATLAS” STEAM ENGINES, Compound, Condensing, Horizontal or Vertical Types, 


WITH OR WITHOUT 


PATENT AUTOMATIC PRECISION VALVE GEARING. 


“ATLAS” STEHEAM™M PUMPRPS 
For Gas Works, Chemical Works, Tanneries, Mines, Sewage Works, Paper Mills, Boiler Feeding, &c. _Has NO“ TAPPET” VALVES. Is the 
most reliable direct double-acting Pump in the Market. Will pump hot or cold, clear or turbid liqui $. Can be driven by Steam or Compressed Air. 


“ATLAS” STEAM ENGINE AND BOILER FITTINGS AND MOUNTINGS, SLUICE VALVES, &c. 


EITHER IN GUN METAL, OR IN CAST IRON WITH GUN METAL VALVES, SEATS AND SPINDLES. 
COLONIAL MACHINERY. SUGAR, CORN, OIL MILLS, &. EVERY DESCRIPTION OF GAS WORKS SUNDRIES SUPPLIED, 
LIST BOILERS, ENGINES, STEAM AND HAND PUMPS, AND STEAM FITTINGS EW STOCK. ___ ix» 


sranpanp {~~ (Late JOSEPH PRITCHARD & SONS). "usus"™ 
STEAM BOLLER aN MAKERS OF ALL TYPES OF TRON AND STHEL 


Telegraphic Address— Ss FAM BOILERS 
10010. Working “BOILERS, OLDHAM.” (ae. ST F 


? 





































Pressure. Telephone— = —:0:— 

= ee!” ff Os: Welding, Flanging, Drilling, 

~~ we “e x ff Planing, and Rivetting by 
iM Special Machinery. 


oy es ee 
a 


PD Po 
uot DP 


3 i DRIL: PRESSURE 
; {/BPOSITION tnt OTS 


, 
> pprn? 


a>, , joes = Sole Makers tor Lancashire, Yorkshire, 
ganna, x072 Sa and Cheshire of 





ac NIpLwD’s PATIUNT 


COMBUSTION  CHAMBERED BOILERS, 


With Increased Flue-Heating Surface. 









Newcastle-on-Tyne Agent: JAMES JOHNSTON, 33, Mosley Street. 
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ORMEROD, GRIERSON & CO,., 
ST. GEORGE'S IRON WORKS, MANCHESTER. 











MANUFACTURERS OF 
SPUR, BEVIL, Stationary Steam Engines 
and Boilers, 

: MILL GEARING, 

TRE WHEELS fp SP WononaMP — “evcan mcm 
er é 5 SS) eee "SGRRTSIEA E-aatoAY ’ 
FIXED PLANT of all descriptions, 

Worm WHEEL GEAR, AIR COMPRESSING ENCINES ; 
FLY-WHEELS "iine and Shaft Binking Machines 
PULLEYS Cement Grinding Machinery, 
For Strap or Rope Driving PORTER’S GOVERNORS 

Supplied as Castings, or Bored, Turned, FOR STATIONARY STEAM ENGINES. 

and Keygrooved if required. SOLE MAKERS OF 





CUMMINS’ PATENT SPECIAL 


fo p cori BANG PRESS 
- HYDRAULIC’ PRESSES 


= E FOR ALL PURPOSES. 
Zz LONDON OFFICE :— 


= 5, WESTMINSTER CHAMBERS, 
Victoria Street, 8.W. ser 





All the teeth of our patterns are 5) 
accurately cut and finished with- <# 
out hand tools by our own Patent i 
Wheel Outting Machine, and having ¢& 

the largest assortment of patternsinthe GS 
trade are in a position to supply castings 
quickly, also Machine Mouldedif required. 








CATALOGUES OF WHEEL & PULLEY | 
PATTERNS ON APPLICATION. 














ESTABLISHED 1839. ESTABLISHED 1832. 


JOHN MUSGRAVE & SONS, Ltd. 


GLOBE IRON WORKS, BOLTON, 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Kngine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Out-off Motion. Adaptable to Stamper a or Valves, a Corliss Valves, 
which can also be applied to existing Engines 


STEAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 3} cwt. to 25 tons. 
Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 
LARGE ROPE OR BELT DRUMS Ur TO 35 FEET DIAR' EBTEE. 


BLEACHING MACHINERY. 
ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. ™ 
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J. F. WADDINGTON & CO. 








‘dH'l 000'I OL df 
SINIONT J1dNvaVND ONY ‘71dI1HL ‘ONNOdWOD 





‘(deeyp pue ejduig) 
‘SUNIODNG HONNVI .. AUSVTITVM.,, 


& 


SUYAANIONG 


J. F. WADDINGTON'’S Patent ELECTRICAL SUBMARINE VESSEL. 
SUBMARINE VESSELS CONTRACTED “7OR. | SPEED AMD SAFE. SUBMERSION GUARANTEED 


SHACOMBE, NEAR LIVERPOOL. 


SHIPBUILDERS. 
High-Speed, Steam, and Electric 
YACHTS AND LAUNCHES. 
LIGHT-DRAUGHT PADDLE STEAMERS., 
Several Steam and Electric Launches 
SUOLOW OLIULOATE 


in Course of Construction, for Sale. 


51 











JOHN CAMERON'S SPECIALITIES | == 
CONTINUE TO BE HIS STH AWM. PUMPS 


For all Purposes, and of which he continues to manufacture by far a larger number than 
any of his imitators. 10,000 SOLD. 


a) 2S 2 ares CAM «as LEVER 


Punching and Shearing Machines 
As used in all the principal Shipbuilding Yards (public and private) throughout the World, 


ALWAYS READY OR IN PROGRESS TO ALL SIZES. 


\ & OLDFIELD ROAD IRON WORKS, SALFORD, 


MANCHESTER. 


For London and District: PRICE & BELSHAM, 62, Queen Victoria Street, E.C, 5898 
For Newcastle and East Coast: E. BECKWITH & CO., Bonnersfield, Sunderland. 


MILLER & CO., S MiNi rotNsehse*s 
COATBRIDGE, near GLASGOW, 


Machinery for the Manufacture of Steel & Iron 


COLLIERIES, AND GENERAL ENGINEERING, 


Cogging, Rail and Plate Mills and Engines, Steam Hammers, Hydraulic Cranes, Tilting Gear, 
AIR COMPRESSORS, FANS AND PUMPING AND HAULAGE ENGINES. aus 


GRANGE IRON COMFY. Limited, 


Foundry, Engineering, and Boiler Works, DURHAM. 


Colliery Heapsteads, Screens and Pulleys, LISHMAN AND YOUNG'S PATENT AIR 
PUMPING MACHINERY, | LOCOMOTIVE ENGINES 


Air Gimpreising. Misiinc, Haali a FOR UNDERGROUND HAULAGE 
Stcam Engines of al inde | THE HASWELL MECHANICAL COAL-GETTER. 
THE GRANGE PATENT LEONARD WATSON’S PATENT COMBINED DIRECT 


AUTOMATIC EXPANSION GEAR ST AM & HAND STEERING GEAR. 


FOR WINDING ENGINES. 
STEAM CRANES. GAS PLANT. Differential Pumping Engines, with 
Lawrence & Ogle’s Patent Gear. 


VENTILATING FANS. 
IMPROVED 




































ENDLESS CHAIN PLANT. _ | = es |e =< = 
OnESN ON. WORKS FANT. 2. dn ara soon Fe ! ctw COMPOUND CRUSHING ROLLS 
TANK LOCOMOTIVES. —T - 4 E Se i —- FOR DRY OR WET COALS. 6203 
HYDRAULIC PUMPS. COAL-WASHING MACHINES. 
EBLECTRIC LIGHTING PLAN a EorR. CoLirmmRrEs AMD GENERAL PURPOSES. 
LONDON OFFICES:—9 and 11, FENCHURCH AVENUE, E.C., Mr. J. H. TAYLOR, Representative. 
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THE “RIGHTER” ECONOMISER COMPANY, 


BRADFORD, ENGLAND. 
NEW PATENT APPARATUS 


For the continuous lubrication of Engine 
Shafts and other large Shafts and Bearings. 


Most important to Millowners, 
Steam Shipowners and Engineers, 
who, after a single trial, will provide every 

large Engine with this arrangement. 

Entire prevention of Heating and great 
economy of time, and lubricating material, 

| whereby the trifling first cost of the apparatus 
is repaid in a few weeks. 








TESTIMONIAL ara TO SAVING OF yy ad ATTAINED 
WITH USE ON A 400 HP. ENGIN 
Garnet's Mitt, BaRKEREND Roap, RR 
GENTLEMEN,—Before applying the Pump, we used ‘six Gallons 
; (of Castor 0: Oil) pe r week ; after applying it, we now use Four 
Gallons in 5 Six Months. 
B (Signed) JOHN WHEATER,. 





== PRICES (of Pump B without siting), Small ize 45s., 


THOMSON 5 PATENT ca AIR PUMP YALYES. 


Rigid lift Metallic Valves, 
superseding india - rubber 
and elastic lift valves, being 
practically indestructible. 

They act silently, are not 
affected by oils or hot feed 
water, 














They are now at work in 
over 700 steamers at home 
and abroad, and are adopted 

»\ by allthe leading Engineers 
“qj and Shipowners as bein 
\S the most durable a 

economical. 


STEVEN & STRUTHERS, Bras Founders, GLASGOW, 


LICENSEES ns SOLE MAKERS. 
__—( PRICES AND PARTICULARS ON APPLICATION. Ata 











a | 


ilk Nil 


6 i i 


10, 
VICTORIA CHAMBERS, 
Westminster, $.W. 





THE TRANSATLANTIC METALLIC VALVE. 


—:0:— —:0:— 
Adopted by the 
French and Russian 
Admiratties. 
Also by several large 


Companies. 





This Metallic Valve 

is acknowledged by 4 

all to be superior to 7 
any existing. 





—30:— 


—:30:— 

THEY ARE WORKING ON BOARD THE FRENCH TRANSATLANTIC 
BOATS “CHAMPAGNE” [i] AND “BRETAGNE. 

J. CHAGAN & BRICHA U2, ST. NAZAIRE, S/LOIRE, FRANCE, 


Patent ice for Cones. 


This improvement produces uniform circumfer 
encial velocity on both edges of the oars layer 
of the Belt “4 step-like thickening of 
which works upon the smaller part of the Gone. 
Pulley 








The crossing of the Belt must be made in such a 
manner that the Belt is pushed by it towards the 
part of the Coue with the larger diameter. 

Number, thickness, and width of the different 
mie of the Belt is conditional to the declivity of 

ne, 


or straight working Belt: have to be 
co, by one or more layers (riders) on the 
centre of the sam 


Such Belt poate burst on one edge. 


5734 
Cc. Otto Gehrckens, Hamburg. 
Price like ordinary belting, with an 1 Royalty of 57% for the Patent. 


THE HUNSLET ENGINE GOMPANY, 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 
{fronworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e. 


Specially se es op 
Ee sa omit any 


" ARRANGEMENT. MADE FOR 
= Co See See ee 


WHITLEY PARTNERS, 


RAILWAY WORKS, 
LEEDS. 


— SOLE MANUFACTURERS OF — 


PEETS PATENT 


Full Way Stop Valves, 


FROM } in. TO 36 in. BORE. e221 
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THE INFLUX stroman 
re-staRTING INJECTOR 


IN GUN METAL OR CAST IRON CASE. 
Will Lift 20 ft. if required. 


These Injectors still maintain their superiority 
over all later imitations and are admittedly 
the best, because 
They are the only Automatic Injectors with 
Fixed Nozzles. 





SUPPLIED 
WITH TAIL PIPES. 





OVZRFLOW 





Send for New Lists and Terms to 


HOLDEN & BROOKE, 


ST. SIMON’S WORKS, 


SALFORD, MANCHESTER. 





DELIVERY 





THE 7 IcTOR Ton BIN = 
Possesses more than double the Capacity a wane 
of other Water Wheels of same diameter, 90.17 
and has Produced the BEST RESULTS 36.35 
on RECORD, as shown in the following } Sein isso ogee 
Tests at Holyoke Testing Flume .. —— 
With Proportionately High Efficiency at PART-GATE. 
Such results, together with its nicely- -working Gate, and ne Strong, and Durable Construction, 


.. should favourably commend it to the of ALL a Purchasers. These Wheels are 
of very Superior Workmanship and Finish, and of the Best Material, 


STATE REQUIREMENTS AND SEND FOR CATALOGUE TO 


NW EI E. X,, 
16, MARK LANE, LONDON. 6650 


THE SILIGA FIRE BRICK COMPANY, 
Oughty Bridge, near Sheffield, 


Established 1858. The First er ws Se a L Dine Fire Bricks erected in England. 


SILICA FIRE BRICKS, 


MARK “SILICA” ) 
Specially adapted for Siemens- ia ak Furnaces, also for Gas, Copper, Tron, Steel, and other 
Furnaces where intense heat is requi: 
BESSEMER GANNISTER, STEEL FURNACE GANNISTER, COPPER FURNACE GANNISTER 
IRONFOUNDERS’ CUPOLA SAND, FINE-SE TTING SILICA CEMENT, 
STEEL MOULDERS’ COMPOSITION. 
Our Silica Bricks have gained a high reputation for Unsurpassed Quality in most of the 
leading Firms in England and on the Continent, Export orders delivered Liverpool, Hull, 
Grimsby, or the Tyne. 6626 


Size 
Wheel. 
15 in. 


Head 
in ft. 
18.06 
174 in. 

20 in, 
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BOUEnCTTRIC LIGETIN GCG 


For Workshops, Mills, Dwelling Houses, Railway Contracts, &c., Large Search Lights for Ships’ use, as supplied to H.M. 
Admiralty, Brazilian, Turkish, and other Governments. 


R. E. CROMPTON & CO., ( cswsiions wesever erwsrre. 
ELECTRIC LIGHT ENGINEERS, 


MANSION HOUSE BUILDINGS, LONDON, & ARC WORKS, CHELMSFORD. 


CONTRACTORS TO H.M. OFFICE OF WORKS, THE ADMIRALTY, GENERAL POST OFFICE, EAST AND WEST INDIA DOCK COMPANY, IMPERIAL 
CONTINENTAL GAS ASSOCIATION, THE CHIEF RAILWAY COMPANIES AND DOCKS THROUGHOUT THE UNITED KINGDOM. 


Manufacturers of the Crompton Dynamo Machine, Crompton Arc Lamp, Patent Current and Potential Indicators, Switches and all accessories for Electric Lighting. 
Dynamo Machines kept in stock, from the smallest size suitable for twelve lamps of 16 c.p. (or one arc of 1000 candles), price £25 ; up to the largest made. 
Specimen Estimate for Arc Lighting Plant for ships as required by the Suez Canal Co., for navigating the Canal by night, including the following lights :— 
J. Forward: a Projector having a range of 1200 metres. 
2. Aft: an Arc Lamp to illuminate a circular field of 2/300 metres. 
3. On each side of the vessel an Arc Lamp with reflector. With supply of cable, &c., £480. 
This estimate includes a switch board for controlling each individual light, which would be fixed on the bridge and be under control of the pilot. 
Specimen Estimate for lighting a private house situated within 50 miles of London, by means of incandescent lamps : 

A vertical steam engine and boiler of best make with all accessories, one Crompton dynamo machine of latest construction ; storage battery of most efficient construction, capable of 
driving thirty lamps for about four hours ; fifty incandescent lamps, 16 c.p. nominal; one controlling switch board and other switches, forty plain fittings with lamp holders, 
glass globes or shades, ten more ornamental fittings, necessary mains, branch wires, petty materials, labour superintendence ; erecting, starting, generating plant, and delivery 
of goods, £370. The above estimate does not include carpenters’ or masons’ work. (For further information see printed sheets supplied on application.) 

Price Lists and Particulars of Machinery can be obtained from the London Office or Works at Chelmsford, or of the following :—Messers. R. W. WINFIELD & CO., 

Birmingham; NORMAN & SON, Glasgow and Barrow-in-Furness; HOLMES & VAUDREY. Liverpool; MUIR & MAVOR, Glasgow ; GILKES & CO., Kendal; HOLMES 

and Co., Newcastle; DAVIS & Co., Derby ; HENRY LEA and THOKNBERY, Bimingham ; and of J C. HOWELL, Lianelly ; WILSON HARTNELL, Leeds and Manchester ; 
J. P. FEARFIELD, Stapleford, near Nottingham. 


R. E. CROMPTON & CO0., Mansion House Buildings, LONDON, E.C., and Are Works, CHELMSFORD. 


A New Edition of Crompton’s Price List Pocket Book, containing useful Electrical Formule, has just been issued and will be sent Free at the published prices: 
Russia, 2s. 6d.; Cloth, 2s.; Cheap Edition, 6d. 6516 






























ROBEY & CO,, works, LINCOLN, ENGLAND. 
fy THE PATENT IMPROVED “ROBEY” MINING ENGINE, 


oe 


‘emmy. 


| 
ROGET M RRRMCINERR, « 


LINO LWENE CAA, 


ies 


THis | biNe | 
ae FOUNDATION 
ACPUIRE!® 














Inventions Exhibition, 1885. 











N.B.—Highest Award, Gold Medal, 


€ = 
= = = 
Patent Improved “ Robey ” Mining Engine, with Cast-Iron Foundation Plate, Improved “Robey” Mining Engine, with Patent Wrought-Iron Tank 
4 to 65 HP. Foundations, 4 to 65 HP. Specially designed and adapted for export. 
SOLE MANUFRACTURE RNS: 6006/4 


ROBEY & CO., GLOBE WorRkEsS, LINCOLN, ENGLAND. 


~~ ISAAC STOREY & SONS, 


BRASS FOUNDERS, 


Knott Mill, MANCHESTER, 


Make a SPECIALITY ot 


4 1 G10 pm 
-csnwuso ov GUN-METAL CASTINGS 


neem For ENGINEERS, SHIPBUILDERS & MACHINISTS, up to 
LONDON AGENTS: TWO TONS WEIGHT. 


sot Tal BATINES &S SON, | US ACRE 1 eR I CE an 
63, QUEEN VICTORIA STREET, E.C. BABBITTS PATENT ANTI-FRICTION METAL. 
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ALUMINIUM BRONZE. 
ALUMINIUM IRON, 


ALUMINIUM BRASS, 
ALUMINIUM SILVER.SILICON BRONZE. 


ABOUT ONE-THIRD FORMER PRICES. 


ALUMINIUM, in sinall percentages, introduced into Metals and 
Alloys, improves, strengthens, and renders them more ductile and less 
corrodible, in such a marked degree as to greatly enhance their value. 
The high cost has heretofore prevented its general use. Castings, 
Sound and Malleable, can be made from these Alloys, with up to 55 tons 
tensile strength per square inch ; and also with nearly this strength and 
elongation up to 50//, according to grade. 

THE COWLES ALUMINIUM IRON, when added to Iron or 
Steel, has radically beneficial effects. It reduces the fusing point, adds to 
Huidity, insures sound Steel Castings free from blow-holes, at same time 
adding to the strength of the metal. It is sold in ingots, at prices 
according to per cent. of contained Aluminium by analysis. 

THE COWLES ALUMINIUM BRONGE, a true chemical com- 
pound, is superior to Ordinary Brass or Bronze, Phosphor Bronze, Gun- 
Metal and German Silver, in every way. It possesses the qualities of :— 











Great tensile strength (as high as 57 tons in Castings). 





Fine founding qualities. Forges hot or cold. 





Withstands all corrosive, oxidising or sulphurizing action 
more than any known commercial alloy or metal. 
Great malleability and ductility._Elongation from nil 
to 50% (according to grade). 
Transverse strength or rigidity—forty times greater 
than brass. 
Good behaviour beneath cutting tools. 














Constant proportions—do not change like brass, with 
remelting. 
High resistance to compression—up to 57 tons. 








Hardness, toughness and softness, when required 
(according to grade). 
Great brilliancy and lustre, when finished. 








Sonorousness and homogeneity. 





Elastic limit—507% higher than mild 
steel. Beautiful golden colour, 
not brassy in appearance. 


THE SCRAP 1S AS GOOD AS THE ORIGINAL INGOT FOR RE-MELTING. 
ALUMINIUM BRASS is Aluminium Bronze with Spelter added ; 


is much cheaper than the Bronze, yet possessing many of its superior 


e,e ry . ° ° 
qualities. Tensile strength up to 40 tons per ‘square inch, also great 
ductility. Suitable for propeller castings, pump rods, liners, and general 
engineering use. Has remarkable casting facilities. . 


We are prepared to furnish Aluminium Brass and 
Bronze in Ingots and Castings. 


SHEETS, MODS, AND WIRE, MADE TO ORDER. 
—SEND FOR ice: 


Tne COWLES ELECTRIC SMELTING 
AND ALUMINIUM 60., 


SAMUEL FRENCH, 
BEN. M. PLUMB, \ Agents, 
ss6, LOMBARD sr ., LONDON, E.C. 
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Highest Award for Electric Motors at the International Inventions Exhibition, London, 1885. 





“ IMMISCP, 
London.” 


(Late of Ryland Road, N.W.), 
MANUEACSTURER. OF 


ELECTRIC MOTORS & DYNAMOS 


Having Removed to much larger premises, 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W., 
Is now able to carry out orders to any extent. 
Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &., wound to any Tension. 
Special attention given to fitting up Factories with Electric Power, 
and quotations given for Electrical Transmission of Power 


for all kinds of Industrial purposes. 
DYNAMOS OF ALL SIZES AND DESCRIPTIONS. SMALL DYNAMOS MADE A SPECIALITY. 


GUARANTEED EFFICIENCIES OF MOTORS:— 

1 HP. Motor, weight 90 lbs., efficiency 72 per cent. 

3 175 Ibs. . 78 - 

4 ,, e » 9320 lbs. ‘ 84 i. 

0 » » 900 Ibs. “ 88 
HIGHER EFFICIENCIES FOR LARGER MACHINES. 


MACHINES MADE WITH SPECIALLY SLOW SPEED. 


Full Particulars and Price Lists on application. 6574 


” ” ” 


99 








and Mest Efficient 


FAN AND ENGINE, 


As Approved by, and Fitted for, the English Admiralty. 















Weight of Fan 


and Engine 


‘The Lightest 





complete, 
Six and a Half 
Hundredweight. 


Fan Engine 






for Torpedo and 









Gun Boats,” 






Dia. of Cylinder, 5’ 





Stroke Si 4” 


Dia. of Far, 4 0’ 


: ry 
HRNEST SCOTT & CO., 
ENGINEERS AND BRASSFOUNDERS, 
THE CLOSE WORKS, NEWCASTLE=-ON=-TYNE. 
AWARDED GOLD AND SILVER MEDALS, INVENTIONS EXHIBITION, 1885. 


SPECIALITIES.—Torpedo Boat, Yacht, and Launch Machinery, and 





6647 








all kinds of Auxiliary Engines, Pumps, and Fittings for Ships. 
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» THE CLYDE sid Soave era GLASGOW, . 


OMIRALT sntenlid gpl 















Ship, Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
PROMPT DELIVERIES OF ALL HOME AND Export ORDER 


MACKIES. 


6267 











PATENT Bad IRON SPRING PULLEYS 


~ HIGHEST 
» AWARD 


Inventions 
Z Exhibition, 
J London, 1885. 


Sole Manufacturers : 











J. & J. Mackie & Co., 
READING. cs: 
‘uaz » | -, URLAH NICHOLS, 


Duncan St., Oldfield Rd., MANCHESTER, 


VERTICAL, MULTITUBULAR and 
CROSS-TUBE BOILERS, 


/ WITH OR WITHOUT ENGINES COMBINED. 
MORTAR MILLS, Fixed or Portable. 


STEAM & HAND CRANES, CRABS, 


; Horizontal and Vertical Engines, &c., &c. 
a — Established 1830.—— 6143 


BLAIR, CAMPBELL X MLEAN 


BREWERY ND DISTILLERY ENGINEERS, 
COPPERSMITHS & BRASSFOUNDERS 4g ai Say Pa 


Scotland St. Copper Works, GLASGOW. jase = 


— MAKERS OF — | 


VACUUM PANS, a 


STILLS, BREWING COPPERS, 
bese 
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Mashing Machines, Mash Tuns, Spargers, Refrigerators 





















































| co | | P 
eee lane 
Domes and Valve Covers, | ae Tt) | 
COPPER AND BRASS PIPES gee"! | 2 
For Marine and Land Engines. | sob cd 4 | a 
GUN-METAL PUMPS, (eee 42 
COCKS, VALVES, & CASTINGS, Toop lle 
AJAX METAL CASTINGS |p ey 
For High-§ iat aap ge — subjected hen eo} . 
SOLID COPPER BOTTOMS, SUGAR PANS, ‘ea! © 
TEACHES, and DOMES, ,; ii va 
AND EVERY DESCRIPTION OF 

















PSC 


COPPER AND BRASS WORK. 








Wie STEAM BOILER 





WITH KNAP’S PATENT IMPROVEMENTS. 











SOLE MAKERS— 


CONRAD KNAP & CO., 


CITY IRONWORKS, 11, QUEEN VICTORIA STREET, 
LINCOLN. LONDON, E. wall 


Telegraphic Address: “CONRAD, LONDON.” 7 6595 








Pile Drivers, Pumps, Earth Boring Machines | == 


EVEEY PERSO PT DOK Oe EPI KCTS 
MIELE LP VY. RUPLI | CP. bc.b& COVREL 
Th bla, GOTT OR; Sill, ERA, WIRES » OF 


ST ] 
fff 1h. 


a we 











IPENMAN & CO. 


Makers of all Types of IRON and STEEL 


SrEAM BOILERS 


HAVING THE —_— HOLES DRILLED IN POSITION. 


Have always 


Ready f 
Two or Three I ~ : S 
High-Class — 
Boilers Delivery. 
6099 





“LONDON OFFICE: 
128, LEADENHALL STREET, E.C. 


Telegraphic Address o ee 
“PENMAN, GLASGOW.” 
Telephone No, 2544, 
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MARSHALL, SONS, & CO., L"{"=> 


BRITANNIA WORKS, GAINSBOROUGH. f: “79, FARRINGDON ROAD, EC. 


Address tor Tolegrams—** MARSHALLS, GAINSBORO’. Telegrams “ ENGINE, LONDON.” Telephone No. 6648 
PWARDS OF 


=k SB Jo P 9, ' HIGH-CLASS 9 4, 0 COLD 
a9 ar 1 . / and SIL 
PORTABLE AND SEM: go%a ct a BOI LE RS ia/ MEDALS AWARDED. VER 
PORTABLE ENGINES ema |. OF ALL KINDS. oN F JACKSON’S PATENT 


For all kinds of fuel. Me ) i my OVER hart , _ TEA MACHINERY. 
a = 14,500 Engines oo 


__ MADE ano SUPPLIED. Winding & Hauling Hauling Engines. 


pen Or a eS Corn Grinding Mills, 
ENGINES Straw Elevators and Stack- 


Spacey s <a for : : 
ing Machines, &. 2529 


ELE CTRI c 7 CHT “a ‘ 1 DVN é Catalogues in English, French, 


NDERNEATH ENGINES nai “sc lll Hing sy = . 3 ==, German, Spanish, Polish, or 
’ High Pressure or Compound. SSS SS MACHINERY. TRACTION ENGINE. Russian, Free on application. 











Single or 








FIXED ENGINES, : 
8 to 70 HP. Nominal. 

















RUSSELL’S PATENT CRANES. 
GEORGE RUSSELL & CO., 


Engineers, Crane Builders, and BGoilermakers, 
MOTHERWELL, near GLASGOW. 
LONDON OFFICE:—49, PARLIAMENT ST., WESTMINSTER, 8.W. 


Makers of all kinds of Steam and Hand Cranes, to lift from 4 to 100 tons. 
NGINES, BOILERS, GEARING, &c. | 


yl a PRICE LIST. pm 
Oued 10, 000 i in Use. f. x Mh: ff a Bae dca nee | Price of | Price with | 
3 : x \s y g | 


| Price | Foot Valve moter'& wheels, | 
| et _seshown | 
EXTRACTS FROM. TESTIMONIALS. 
“Has far exceeded our utmost expecta- 
tions.” 
“Has given no trouble and every satisfac- 
tion since the day we started it.” 
52,000 


“We have only had to look at it once ee : SE “11 | 63000 | 170 2 
during the twelve months we have had fl... pe 8 ; ; J] Tee Pulser ania fr atop FOR; ttl he guantii 


it ” i a a 2 a oR - . 4 necessarily be made for friction, &c. 
! zy : 




















_ 


a 
staal 


; ie hee, 


Prices of larger sizes on 
application. 


_ 
> 


TE 9 195 
| 
| 
| 


i) 


| Boilers can be made to 
| burn rough fuel, such 
| as dung, &c., at an extra 
| cos' 


86,000 | 


[CORP RWNNH OE, 





et 
KFOCOOCODNAMPwWNe 


| te 
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‘ The Pulsometers continue, after several fia é aT  gegiP = =V PULSOMETER ENGINEERING C0. LD. 
years, to give me great satisfaction.” = a? a ~ vy ij NINE ELMS IRONWORKS, , 


“The Pulsometer purchased some years == Cats Ss ‘ A — i Ser ees LONDON. enc 
a. #9 H = 4 4 é iH e Pulsometer pump almost an ng; 
ago has been constantly at work. hee r. eas [needs no cleaning, oiling, packiog, or skilled 
; — 2 Sst U0. i. g attention; will pump thick, gritty water; an 
“The cost of keeping it in repair has | : " z r Aer, | has ao eae ae cae Ts es 
been almost. nil.” SS Nee ee - easily replaceable valves. | 6150 




















PATENT ROLLED BUTLER’S PATENT FRICTIONAL COUPLINGS. 


* SHAFTING = a 


IN IRON AND STEEL : SOLE MAKERS. 6104 


APPLEBY BROTHERS, EAST GREENWICH. ?! 
= . - City Offices: 22, Walbrook, facing Cannon &t. 
Telegrams : ‘Hoisting, London 
Makers of Steam, Hydraulic, and Overhead Travellers: Steam, Rope, 
Hand Cranes, Excavators, &c. - Shaft, and Hand Power. 


STEAM ENCINES, BOILERS, BRIDCES, AND- ROOF WORK. 6302 


B. & >. “MASSEY, ean MANCHESTER. «Wz. 
DOUBLE & SINGLE-ACTING STEAM Hammers. [WEEE] ltt OH Mtr Suan Hannes teas Eatin of 7. 


Of all sizes, from halt-cwt. to 20 Tons, with Self-acting or Hand Motions, in either case giving ne Moscow, 1872; Vienna, 1873; Scientific Industry Society, 1875; Leeds, 1875; Paris, 1875; Manchester 
perfectly DEAD BLOW, while the former may be worked by hand when desired. Large ; and Liverpool Society, 1876 ; U. 8. Centennial, Philadelphia, 1876; Sydney (Australia) 1880 ; 
ammers, with improved Framing, in Cast or Wrought Iron. Small Hammers, } i | North East Coast, 1882; Amsterdam, 1883 ; Calcutta, 1884 ; London, 1884; Antwerp, 1885. 

working up to 600 blows per minute, in some cases being worked by the foot of the Smith, ie A ll 

and not requiring any separate driver. 

Special Steam Stamps, Drop Stamps _. 
and Hammers, Pneumatic Power Ham.- { a, 
mers, Hasse’s Patent Power Hammers, 


g) Letters 
6 














Forging Machines, Circular Saws for 
hot and cold metals, Band Saws for cold 
metals, Smiths’ Hearths, Furnaces, &c. 

















_From 60 to 100 usually In construction. _ ; : a0 com ee : i = : = More than 1,800 made. 











